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(54) STRADDLED ELECTRIC VEHICLE

(57) To provide a straddled electric vehicle that al-
lows more space between a seat and a motor unit, a
motor unit 40 includes an upper mounting portion 46a
and a lower mounting portion 46b that are attached to a
body frame 20 and does not include a portion that is at-
tached to the body frame rearward than the upper mount-
ing portion 46a and the lower mounting portion 46b. The

upper mounting portion 46a is located forward than a
rotation center Cm of an electric motor 41. This structure
can lower a position of the upper mounting portion 46a
as compared with a structure in which the upper mounting
portion 46a is located above the rotation center Cm of
the electric motor 41.
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Description

[0001] The present invention relates to a straddled
electric vehicle.
[0002] An electric two-wheeled vehicle includes an
electric motor and a battery that stores power to be sup-
plied to the electric motor. In the electric two-wheeled
vehicle disclosed in JP 2005-201357 A, the case con-
taining the electric motor is disposed behind the battery
and below the seat. Two mounting portions (the shafts
18a and 18b in JP 2005-201357 A) are respectively pro-
vided on the upper and lower portions of the case, and
the case is attached to the body frame at the two mounting
portions.
[0003] In many electric two-wheeled vehicles, the
space formed between the electric motor and the seat is
effectively utilized. For example, in the electric two-
wheeled vehicle of JP 2005-201357 A, a battery is dis-
posed in this space. Another example is a two-wheeled
vehicle in which a storage case for storing equipment
such as a helmet is disposed in the space. If this space
can be increased, the capacity of the battery disposed
therein can be increased, or the capacity of the storage
case can be increased.
[0004] It is the object of the present invention to provide
a straddled electric vehicle in that capacity of the battery
and/or capacity of a storage case can be increased. Ac-
cording to the present invention said object is solved by
a straddled electric vehicle having the features of inde-
pendent claim 1. Preferred embodiments are laid down
in the dependent claims.

(1) An example of a straddled electric vehicle pro-
posed in the present disclosure includes a seat, a
battery, a motor unit including an electric motor driv-
en by power of the battery, the motor unit being dis-
posed below the seat and behind the battery, and a
body frame supporting the motor unit. The motor unit
includes an upper mounting portion and a lower
mounting portion that are attached to the body frame,
and does not include a portion that is attached to the
body frame rearward than the upper mounting por-
tion and the lower mounting portion. The upper
mounting portion is located forward than a rotation
center of the electric motor. This structure can lower
a position of the upper mounting portion as com-
pared with a structure in which the upper mounting
portion is located upward from the rotation center of
the electric motor. As a result, the space between
the seat and the motor unit can be increased.
(2) In the straddled electric vehicle of (1), the motor
unit may include the electric motor, a first rotation
shaft at the rotation center of the electric motor, a
second rotation shaft away from the first rotation
shaft, and a speed reduction mechanism supported
by the first rotation shaft and the second rotation
shaft. The second rotation shaft may be located be-
low the first rotation shaft, and the lower mounting

portion may be located forward than a rotation center
of the second rotation shaft. This structure enables
the lower mounting portion to be positioned higher
as compared with a structure in which the lower
mounting portion is positioned below the second ro-
tation shaft. As a result, while ensuring the minimum
ground height of the vehicle body, the position of the
motor unit can be lowered.
(3) The straddled electric vehicle of (1) may further
include a motor drive unit including a drive circuit that
supplies power of the battery to the electric motor.
The motor drive unit may be disposed behind the
battery and in front of the motor unit, and the lower
mounting portion may be located below a lower end
of the motor drive unit. This structure allows the mo-
tor unit to be positioned closer to the motor drive unit
that is located in front of the motor unit.
(4) In the straddled electric vehicle of (3), a lower
surface of the motor drive unit may be located above
a lower surface of the battery, and a position of the
lower mounting portion may be a same height as the
lower surface of the battery or higher than the lower
surface of the battery. This structure can easily as-
sure the minimum ground height of the vehicle body.
(5) In the straddled electric vehicle of (1), a position
of the upper mounting portion may be lower than an
upper end of the motor drive unit. This structure can
increase space formed above the motor unit.
(6) The straddled electric vehicle of (1) further in-
cludes a motor drive unit including a drive circuit that
supplies power of the battery to the electric motor.
The motor drive unit may be disposed behind the
battery and in front of the motor unit, and the body
frame may include a support structure below the mo-
tor drive unit, the support structure being mounted
on the lower mounting portion to support the motor
unit. This structure can effectively utilize space
formed below the motor drive unit to support the mo-
tor unit.
(7) In the straddled electric vehicle of (1), the motor
unit may include the electric motor, a first rotation
shaft at the rotation center of the electric motor, a
second rotation shaft away from the first rotation
shaft, and a speed reduction mechanism supported
by the first rotation shaft and the second rotation
shaft, and the second rotation shaft may be located
below the first rotation shaft and forward than the
first rotation shaft. This structure can increase a dis-
tance from the second rotation shaft to the axle of
the rear wheel (in other words, the length of the rear
arm) without increasing the wheel base.
(8) In the straddled electric vehicle of (7), the lower
mounting portion may be located forward than the
rotation center of the second rotation shaft. This
structure enables the lower mounting portion to be
positioned higher as compared with a structure in
which the lower mounting portion is positioned below
the second rotation shaft. As a result, while ensuring
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the minimum ground height of the vehicle body, the
position of the motor unit can be lowered.
(9) The straddled electric vehicle of (8) further in-
cludes a motor drive unit including a drive circuit that
supplies power of the battery to the electric motor.
The position of the second rotation shaft may be low-
er than the lower end of the motor drive unit. This
structure can easily prevent interference between
the motor unit and the motor drive unit.
(10) In the straddled electric vehicle of (1), a storage
case may be disposed above the motor unit and be-
low the seat. With this structure, a case having a
large capacity can be used as the storage case.
(11) The straddled electric vehicle of (1) may further
include a rear wheel disposed behind the motor unit,
a rear arm supporting the rear wheel, and a rear
cushion coupled to the rear arm and the body frame.
The upper end of the rear cushion may be located
forward than the rear wheel and rearward than the
upper mounting portion of the motor unit. This struc-
ture can reduce the vibration acting on the rear por-
tion of the body frame through the rear cushion when
the electric two-wheeled vehicle travels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1 is a side view illustrating an example of a
straddled electric vehicle proposed in the present
disclosure;
FIG. 2 is a side view of an entire vehicle body without
a vehicle cover;
FIG. 3 is a right side view of a battery, a motor drive
unit, and a motor unit that are mounted on a body
frame;
FIG. 4A is a plan view of the body frame;
FIG. 4B is a rear view of the body frame;
FIG. 5 is a perspective view of the battery, the motor
drive unit, and the motor unit;
FIG. 6 is a left side view of the battery, the motor
drive unit, and the motor unit. In FIG. 6, an air guide
shown in FIG. 5 covering the back of the motor drive
unit is omitted;
FIG. 7 is a right side view of the battery, the motor
drive unit, and the motor unit;
FIG. 8 is a plan view of the motor drive unit and the
motor unit;
FIG. 9 is a perspective view illustrating the right side
of the motor drive unit and the motor unit;
FIG. 10 is an exploded perspective view of the motor
drive unit and the air guide;
FIG. 11 is a rear view of the motor drive unit and the
air guide;
FIG. 12 is a perspective view illustrating a variation
of the air guide; and
FIG. 13 is a perspective view of the air guide accord-
ing to the variation in FIG. 12 viewed from the diag-

onally rear side.

DETAILED DESCRIPTION OF THE PRESENT TEACH-
ING

[0006] In the following, a straddled electric vehicle pro-
posed in this embodiment will be described. In this spec-
ification, as an example of a straddled electric vehicle,
an electric two-wheeled vehicle 1 shown in drawings
such as FIG. 1 will be described. The straddled electric
vehicle may be a four-wheeled or three-wheeled electric
vehicle having a seat on which a rider straddles and sits.
[0007] The terminology used herein is for the purpose
of describing particular embodiments. As used herein,
the term "and/or" includes any and all combinations of
one or more of the associated listed items. As used here-
in, the singular forms "a," "an," and "the" are intended to
include the plural forms as well as the singular forms,
unless the context clearly indicates otherwise. It will be
further understood that the terms "comprises", "compris-
ing", "includes", and/or "including", when used in this
specification, specify the presence of stated features,
steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more
other features, steps, operations, elements, compo-
nents, and/or groups thereof.
[0008] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one having ordi-
nary skill in the art to which the present teaching belongs.
It will be further understood that terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and the present
disclosure and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.
[0009] In describing the present teaching, it will be un-
derstood that a number of technologies are disclosed.
Each of these has individual benefit and each can also
be used in conjunction with one or more, or in some cases
all, of the other disclosed technologies. Accordingly, for
the sake of clarity, this description will refrain from re-
peating every possible combination of the individual tech-
nologies in an unnecessary fashion.
[0010] In the following description, for purposes of ex-
planation, numerous specific details are set forth in order
to provide a thorough understanding of the present teach-
ing.
[0011] The present disclosure is to be considered as
an exemplification of the present teaching.
[0012] In the drawings such as FIG. 1, directions indi-
cated by X1 and X2 are referred to as a right direction
and a left direction, respectively, and directions indicated
by Z1 and Z2 are referred to as an upward direction and
a downward direction, respectively. The directions Y1
and Y2 shown in FIG. 2 are referred to as a forward di-
rection and a rearward direction, respectively. Further,
the direction indicated by X1-X2 is referred to as a vehicle
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width direction or a vehicle left-right direction. The direc-
tion indicated by Y1-Y2 is referred to as a vehicle longi-
tudinal direction or a vehicle front-rear direction. The di-
rection indicated by Z1-Z2 is referred to as a vehicle ver-
tical direction or a vehicle up-down direction.

[Outline of vehicle body]

[0013] As shown in FIG. 2, the electric two-wheeled
vehicle 1 has a front wheel 2, a rear wheel 3, a steering
handle 5 for steering the front wheel 2, and a seat 6 (see
FIG. 1) disposed behind the steering handle 5. The elec-
tric two-wheeled vehicle 1 has a rear arm 9 connected
to a body frame 20 via a pivot 29. The rear portion of the
rear arm 9 is connected to the axle of the rear wheel 3.
The electric two-wheeled vehicle 1 has a rear cushion
11 connected to the rear arm 9 and the body frame 20.
The lower end of the rear cushion 11 is connected to the
rear arm 9, and the upper end of the rear arm 9 is con-
nected to the body frame 20 (more specifically, a frame
rear portion 21C to be described later).
[0014] As shown in FIG. 2, the body frame 20 has, at
its foremost portion, a head pipe 22 supporting a steering
shaft to which the steering handle 5 is connected. The
left and right front cushions 8 are connected to the lower
portion of the steering shaft, and the front wheel 2 is sup-
ported by the lower end of the front cushions 8.
[0015] The body frame 20 has a right portion 21R (see
FIG. 4A) and a left portion 21L (see FIG. 4A). As shown
in FIG. 2, each of the right portion 21R and the left portion
21L includes a frame front portion 21A extending down-
ward from the head pipe 22, a frame lower portion 21B
extending rearward from the frame front portion 21A and
disposed in the lower body, and a frame rear portion 21C
extending obliquely rearward and upward from the frame
lower portion 21B. The three portions 21A, 21B, and 21C
may be formed of a single pipe, or a plurality of pipes
connected to each other. The right portion 21R and the
left portion 21L of the body frame 20 has a frame upper
portion 21D. The frame upper portion 21D extends rear-
ward from the middle of the frame front portion 21A, and
is away upward from the frame lower portion 21B in a
side view of the vehicle body. The upper portion of the
frame rear portion 21C is connected to the rear portion
of the frame upper portion 21D. The seat 6 is supported
on the upper side of the rear portion of the frame upper
portion 21D.

[Outline of battery, motor drive unit, and motor unit]

[0016] As shown in FIG. 5, the electric two-wheeled
vehicle 1 includes a battery 50, a motor unit 40, and a
motor drive unit 30.
[0017] The battery 50 includes a plurality of battery
cells and a controller for controlling the charging and dis-
charging of the battery 50. The battery 50 has a battery
housing 51 containing the battery cells and the controller.
The battery 50 is, for example, a lithium ion battery.

[0018] The motor unit 40 includes an electric motor 41
(see FIG. 8) and a case 46 containing the electric motor
41. The electric motor 41 is a driving source of the electric
two-wheeled vehicle 1, and its rotation is transmitted to
the rear wheel 3. In the example of the electric two-
wheeled vehicle 1, the motor unit 40 has a speed reduc-
tion mechanism 42 (see FIG. 8). The speed reduction
mechanism 42 is also housed in the case 46.
[0019] As shown in FIG. 8, the case 46 has, for exam-
ple, a right housing portion 46h containing the electric
motor 41 and a left housing portion 46i containing the
speed reduction mechanism 42. The inside of the right
housing portion 46h and the inside of the left housing
portion 46i may be partitioned.
[0020] As shown in FIG. 6, the motor unit 40 includes
a first rotation shaft 43 (see FIG. 8) at the rotation center
Cm of the electric motor 41, and a second rotation shaft
44 (see FIG. 8) radially away from the first rotation shaft
43 of the electric motor 41. The speed reduction mech-
anism 42 is supported by the rotation shafts 43 and 44.
The rotation of the electric motor 41 is input to the first
rotation shaft 43. The speed reduction mechanism 42
reduces the rotation of the first rotation shaft 43 and trans-
mits the rotation to the second rotation shaft 44.
[0021] The speed reduction mechanism 42 is a gear
type, for example, and is composed of a gear supported
by the first rotation shaft 43 and a gear supported by the
second rotation shaft 44. The speed reduction mecha-
nism 42 may be a belt type, for example. The speed re-
duction mechanism 42 may be a transmission capable
of changing the reduction ratio.
[0022] The second rotation shaft 44 is, for example, an
output shaft of the motor unit 40, and is connected to the
rear wheel 3 via a rotation transmission component such
as a belt, a chain, and a shaft. In the example of the
electric two-wheeled vehicle 1, the rotation transmission
component is a belt 12 (see FIG. 2), and a pulley 44a
(see FIG. 5) for catching the foremost portion of the belt
12 is attached to the end of the second rotation shaft 44.
The pivot 29 (see FIG. 2) supporting the rear arm 9 and
the second rotation shaft 44 are aligned on the same axis.
[0023] The first rotation shaft 43 is coaxial with the ro-
tation center Cm of the electric motor 41. The second
rotation shaft 44 is positioned below the first rotation shaft
43. Further, the second rotation shaft 44 is positioned
forward than the first rotation shaft 43. With this layout
of the second rotation shaft 44, the distance from the
second rotation shaft 44 to the axle of the rear wheel 3
(in other words, the length of the rear arm 9) can be in-
creased without increasing the wheel base.
[0024] Unlike the example of the electric two-wheeled
vehicle 1, the second rotation shaft 44 may be positioned
directly below the first rotation shaft 43 or may be posi-
tioned rearward than the first rotation shaft 43. In yet an-
other example, the motor unit 40 may not have the sec-
ond rotation shaft 44.
[0025] The motor drive unit 30 includes a drive circuit
31 (see FIG. 6) and a case 36 containing the drive circuit
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31. The drive circuit 31 uses the power of the battery 50
to supply electric power corresponding to the rider’s ac-
celerator operation (operation of the accelerator grip pro-
vided in the steering handle 5) to the electric motor 41.
The electric motor 41 is an AC motor (e.g., three-phase
AC motor). The drive circuit 31 includes an inverter, which
converts the DC power output by the battery 50 to AC
power of a frequency corresponding to the vehicle speed.
The inverter is composed of a semiconductor switching
device, such as FET (Field Effect Transistor).
[0026] The electric two-wheeled vehicle 1 may have a
vehicle control unit (not shown) having a microprocessor
or a memory. The vehicle control unit calculates a com-
mand value (current command value) based on the ac-
celerator operation, and outputs a signal corresponding
to the command value. The drive circuit 31 supplies pow-
er corresponding to the command value to the electric
motor 41. The arrangement of the vehicle control unit is
not particularly limited.
[0027] As shown in FIG. 2, the battery 50 is disposed
at the center of the vehicle body. At least the front portion
of the battery 50 is located forward than the seat 6 (see
FIG. 1). In one example, the entire battery 50 is located
forward than the seat 6. Alternatively, only the front por-
tion of the battery 50 may be located forward than the
seat 6, and the rear portion of the battery 50 may be
located rearward than the seat 6. The height of the battery
50 is lower than the front end of the seat 6.
[0028] The motor unit 40 is located behind the battery
50 and below the seat 6. The motor drive unit 30 is po-
sitioned between the battery 50 and the motor unit 40.
That is, the motor drive unit 30 is disposed rearward of
the battery 50, and the motor unit 40 is disposed further
rearward of the motor drive unit 30. In the example of the
electric two-wheeled vehicle 1, the motor drive unit 30 is
disposed such that the front and rear surfaces of the mo-
tor drive unit 30 are substantially perpendicular to the
longitudinal direction of the vehicle body. Similarly, the
battery 50 is disposed such that the rear surface of the
battery 50 is also substantially perpendicular to the lon-
gitudinal direction of the vehicle body. The battery 50,
the motor drive unit 30, and the motor unit 40 are posi-
tioned between the right portion 21R and the left portion
21L of the body frame 20 in a plan view of the vehicle
body. The battery 50, the motor drive unit 30, and the
motor unit 40 may be partially located outside the right
portion 21R and the left portion 21L of the body frame 20.

[Support of motor unit]

[0029] The motor unit 40 is supported by the body
frame 20. As shown in FIG. 5, the motor unit 40 (more
specifically, the case 46) may have an upper mounting
portion 46a and a lower mounting portion 46b, which are
attached to the body frame 20. The number of mounting
portions of the motor unit 40 may be two, for example.
As such, the motor unit 40 may not need to have a portion
to be attached to the body frame 20 in an area located

rearward than the two mounting portions 46a and 46b.
This structure provides a large space behind the motor
unit 40.
[0030] In the example of the electric two-wheeled ve-
hicle 1, a storage case 13 (see FIG. 2) for housing the
equipment such as a helmet may be disposed below the
seat 6 and above the motor unit 40. The motor unit 40
does not have a portion to be attached to the body frame
20 in an area located rearward than the mounting portions
46a and 46b, and thus the depth of the storage case 13
can be increased at the rear side of the upper mounting
portion 46a.
[0031] The component that utilizes the space between
the motor unit 40 and the seat 6 may not be the storage
case 13. For example, a spare battery may be disposed
between the motor unit 40 and the seat 6. In this case,
the capacity of the spare battery can be increased.

[Position of upper mounting portion]

[0032] The upper surface of the case 46 may be curved
to match the outer shape of the electric motor 41 in a
side view of the vehicle body. The case 46 may have a
convex portion protruding upward from its upper surface.
The upper mounting portion 46a may be formed at an
end portion of the convex portion. In the example of the
electric two-wheeled vehicle 1, the upper mounting por-
tion 46a may be a portion where a through-hole, into
which a coupling shaft S1 (see FIG. 6) described later is
inserted, is formed.
[0033] As shown in FIG. 6, the upper mounting portion
46a may be positioned forward than the rotation center
Cm of the electric motor 41. That is, the upper mounting
portion 46a may be forward from the vertical plane pass-
ing through the rotation center Cm. According to this
structure, the position of the upper mounting portion 46a
can be lowered as compared with the structure in which
the upper mounting portion 46a is located directly above
the rotation center Cm. As a result, the space between
the seat 6 and the motor unit 40 (in the example of the
electric two-wheeled vehicle 1, the space for the storage
case 13) can be increased.
[0034] As shown in FIG. 6, the position of the upper
mounting portion 46a may be lower than the upper end
36c of the motor drive unit 30. This structure can increase
the capacity of the storage case 13 disposed in the space
formed above the motor unit 40.
[0035] According to the above-described structure of
mounting the motor unit 40, the space is provided behind
the motor unit 40, and thus it is also possible to move the
position of the rear cushion 11 forward. In the example
of the electric two-wheeled vehicle 1, the upper end of
the rear cushion 11 may be coupled to the body frame
20 at a position located forward than the rear wheels 3
and located rearward than the upper mounting portion
46a of the motor unit 40. As a result, when the electric
two-wheeled vehicle 1 travels, the vibration acting on the
rear portion of the frame upper portion 21D, which sup-
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ports the seat 6, through the rear cushion 11 can be re-
duced. In the example of the electric two-wheeled vehicle
1, the upper end of the rear cushion 11 may be positioned
above the motor unit 40 in a side view of the vehicle body.
On the other hand, the lower end of the rear cushion 11
may be coupled to the rear arm 9 at a position forward
than the rear wheel 3 and rearward than the motor unit
40. The position of the rear cushion 11 is not limited to
the example shown in FIG. 2.

[Support structure of upper and lower mounting portions]

[0036] As shown in FIG. 4B, the body frame 20 may
have cross portions 27 and 28, which are stretched be-
tween the right portion 21R and the left portion 21L of
the body frame 20. The cross portions 27 and 28 may be
separated in the vertical direction. The upper cross por-
tion 27 may be stretched between the middle portions of
the left and right frame rear portions 21C, for example.
The lower cross portion 28 may be stretched between
the lower portions of the left and right frame rear portions
21C (rear portions of the left and right frame lower por-
tions 21B), for example. The motor unit 40 may be sup-
ported by the cross portions 27 and 28.
[0037] The left and right brackets 27a (see FIG. 4B)
may be attached to the upper cross portion 27. The left
and right brackets 27a may support the coupling shaft
S1. The upper mounting portion 46a is cylindrical, and
the coupling shaft S1 may be passed through the upper
mounting portion 46a. In this manner, the upper mounting
portion 46a is supported by the cross portion 27 via the
coupling shaft S1 and the brackets 27a.
[0038] As shown in FIG. 6, the body frame 20 may
have brackets 28a extending rearward obliquely and
downwardly from the lower portion of the left and right
frame rear portions 21C (in other words, the rear portion
of the left and right frame lower portions 21B). The lower
cross section 28 (see FIG. 3B) may be supported by left
and right brackets 28a. The left and right brackets 28b
(see FIG. 4B) extending rearward may be attached to
the lower cross portion 28. The left and right brackets
28b may support the coupling shaft S2. The case 46 of
the motor unit 40 may have a convex portion projecting
obliquely forward and downward from the lower portion
of its front surface 46c. The lower mounting portion 46b
may be formed at the end portion of the convex portion.
The lower mounting portion 46b has a through hole
formed therein, and the coupling shaft S2 may be pro-
vided through the lower mounting portion 46b. In this
manner, the lower mounting portion 46b can be support-
ed by the cross portion 28 via the brackets 28b and the
coupling shaft S2.
[0039] The lower portion of the frame rear portion 21C
may be fixed to brackets 25 for supporting the pivot 29
(see FIG. 2) of the rear arm 9. The brackets 25 may ex-
tend rearwardly from the lower portion of the frame rear
portion 21C. In a side view of the vehicle body, the upper
cross section 27 may be positioned above the brackets

25. The lower cross section 28 may be located below
and forward of the brackets 25. The stiffness of the por-
tion of the body frame 20 where the brackets 25 are pro-
vided can be increased by the cross sections 27 and 28.

[Position of the lower mounting portion]

[0040] The lower portion of the case 46 of the motor
unit 40 may be curved to match the outer shape of the
gear disposed on the second rotation shaft 44. The lower
mounting portion 46b may be positioned forward than
the rotation center of the second rotation shaft 44. This
structure enables the lower mounting portion 46b to be
positioned higher as compared with the structure in which
the lower mounting portion 46b is positioned below the
second rotation shaft 44. As a result, while ensuring the
minimum ground height of the vehicle body, the position
of the motor unit 40 can be lowered, and the capacity of
the storage case 13 can be thereby increased.
[0041] As described above, the lower mounting portion
46b may be formed at the end of the convex portion pro-
jecting obliquely forward and downward from the front
surface 46c of the case 46. Accordingly, the position of
the lower mounting portion 46b may be forward than the
front surface 46c of the case 46 of the motor unit 40.
Further, the entire convex portion at which the lower
mounting portion 46b is formed may be positioned for-
ward than the rotation center of the second rotation shaft
44. Alternatively, the bottom of the convex portion may
be positioned below the rotation center of the second
rotation shaft 44, and the front end of the convex portion
(i.e., the lower mounting portion 46b) may be positioned
forward than the vertical plane passing through the rota-
tion center of the second rotation shaft 44.
[0042] The lower mounting portion 46b may be posi-
tioned below the rotation center of the second rotation
shaft 44. That is, the lower mounting portion 46b may be
positioned below the horizontal plane passing through
the rotation center of the second rotation shaft 44. With
this structure, the distance between the upper mounting
portion 46a and the lower mounting portion 46b can be
increased in the vertical direction, and the support
strength of the motor unit can be thereby increased.
[0043] The position of the lower mounting portion 46b
may be higher than the lower end 46d of the motor unit
40 (the lower end of the case 46). This prevents the lower
mounting portion 46b from affecting the minimum ground
height of the electric two-wheeled vehicle 1.
[0044] The motor unit 40 may not necessarily have the
second rotation shaft 44. In this case as well, the upper
mounting portion 46a and the lower mounting portion 46b
may be preferably located forward than the rotation cent-
er Cm of the electric motor 41. This structure can reduce
the size in the vertical direction of the motor unit 40 as
compared with the case where the upper mounting por-
tion 46a and the lower mounting portion 46b are respec-
tively disposed directly above and below the rotation
center Cm of the electric motor 41.
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[Relative position between motor drive unit and motor 
unit]

[0045] The motor drive unit 30 may be disposed in front
of the motor unit 40. As shown in FIG. 6, the lower mount-
ing portion 46b may be positioned below the lower end
36d of the motor drive unit 30. This structure allows the
motor unit 40 to be positioned closer to the motor drive
unit 30 while avoiding interference between the lower
mounting portion 46b and the motor drive unit 30. As a
result, the size of the vehicle body in the longitudinal di-
rection can be reduced. In the example of the electric
two-wheeled vehicle 1, the position of the second rotation
shaft 44 is also lower than the lower end 36d of the motor
drive unit 30.
[0046] The front end of the lower mounting portion 46b
may be positioned forward than the rear end of the motor
drive unit 30. With this structure, the motor unit 40 and
the motor drive unit 30 can be efficiently disposed in a
small space. In the example of the electric two-wheeled
vehicle 1, as shown in FIG. 6, the front end of the lower
mounting portion 46b may be positioned forward than
the rear end of a fin 36e formed on the rear surface of
the motor drive unit 30. Unlike the example of the electric
two-wheeled vehicle 1, the position of the lower mounting
portion 46b may be rearward from the rear end (fin 36e)
of the motor drive unit 30.
[0047] As described above, the lower mounting portion
46b may be supported by the body frame 20. The support
structure of the lower mounting portion 46b may be lo-
cated below the motor drive unit 30. In the example of
the electric two-wheeled vehicle 1, as shown in FIG. 6,
the lower cross portion 28 and the brackets 28b extending
rearward from the lower cross portion 28 may be posi-
tioned below the motor drive unit 30. This enables to ef-
fectively use the space below the motor drive unit 30.
[0048] As shown in FIG. 6, the motor drive unit 30 may
offset upward relative to the battery 50. That is, the center
of the motor drive unit 30 in the vertical direction may be
positioned above the center of the battery 50 in the ver-
tical direction. The height of the lower surface 36f of the
motor drive unit 30 may be thus above the lower surface
of the battery 50. Further, a space may be formed rear-
ward of the lower portion of the battery 50 and below the
motor drive unit 30, and the lower cross portion 28 and
the brackets 28b may be disposed in this space.
[0049] The relationship between the position of the mo-
tor drive unit 30 and the position of the battery 50 is not
limited to the example of the electric two-wheeled vehicle
1. For example, the position of the motor drive unit 30
may not be offset upward relative to the position of the
battery 50. In this case as well, if the size in the vertical
direction of the motor drive unit 30 is smaller than the
size in the vertical direction of the battery 50, the position
of the lower surface 36f of the motor drive unit 30 is higher
than the lower surface of the battery 50. As a result, the
space formed behind the lower portion of the battery 50
can be effectively utilized.

[Support structure of motor drive unit]

[0050] As shown in FIG. 2, a reinforcing portion 21E
extending in the vertical direction may be disposed be-
tween the frame upper portion 21D and the frame rear
portion 21C. As shown in FIG. 4B, brackets 21g and 21h
extending toward the center of the vehicle width direction
may be formed on the reinforcing portion 21E. The upper
portion of the motor drive unit 30 (upper portion of the
case 36) may be attached to the brackets 21g and 21h
in the longitudinal direction. As shown in FIG. 4B, the
brackets 28d may be also formed in the lower cross por-
tion 28. The lower portion of the motor drive unit 30 may
be attached to the brackets 28d in the longitudinal direc-
tion.

[First cable harness]

[0051] As shown in FIG. 7, the electric two-wheeled
vehicle 1 has a first cable harness 61 for electrically con-
necting the electric motor 41 and the drive circuit 31. The
power for driving the electric motor 41 is supplied from
the drive circuit 31 to the electric motor 41 through the
first cable harness 61. The first cable harness 61 may
have a plurality of power cables 61a. The electric motor
41 may be a three-phase AC motor, for example, and
the first cable harness 61 may include three power cables
61a, for example.

[Margin of first cable harness]

[0052] The motor unit 40 may be located behind the
motor drive unit 30. The length of the first cable harness
61 connecting the electric motor 41 and the drive circuit
31 may have a margin than the shortest length connect-
ing them. As such, as shown in FIG. 7, the first cable
harness 61 may have, in the middle thereof, a portion
61e located forward than the front surface 36g of the
motor drive unit 30. Hereinafter, the portion 61e is re-
ferred to as a "margin".
[0053] In the assembly process of the electric two-
wheeled vehicle 1, in a state where the motor drive unit
30 and the motor unit 40 are connected by the first cable
harness 61, the work of mounting the motor drive unit 30
on the body frame 20 and the work of mounting the motor
unit 40 on the body frame 20 may be sequentially per-
formed. For example, before being mounted on the body
frame 20, sometimes the units 40 and 30 may be con-
nected to each other by the first cable harness 61 for
inspection. In that case, the subsequent mounting oper-
ation of the units 40 and 30 will be performed in a state
where the units 40 and 30 are connected by the first cable
harness 61. This mounting operation is restricted by the
length of the first cable harness 61. In the example of the
electric two-wheeled vehicle 1, the first cable harness 61
includes the margin 61e located forward than the front
surface 36g of the motor drive unit 30, and thus the length
of the first cable harness 61 has a sufficient margin, and
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the workability of mounting the units 40 and 30 can be
thereby improved.
[0054] As shown in FIG. 9, one end of the first cable
harness 61 may be connected to the side surface of the
motor drive unit 30. A connector 61m may be provided
at the end of the first cable harness 61. The connector
61m may be connected to a connector 37a provided on
the side surface of the motor drive unit 30. The other end
of the first cable harness 61 may be connected to the
motor unit 40. As described above, the first cable harness
61 may have the three power cables 61a. A connector
61n may be provided at each of the ends of the power
cables 61a. The connectors 61n may be respectively
connected to the three connectors provided in the motor
unit 40.

[Details of margin]

[0055] As shown in FIG. 7, the first cable harness 61
may have a foremost portion 61f in the margin 61e. The
foremost portion 61f may be a portion positioned most
forwardly in the first cable harness 61. The distance be-
tween a vertical plane V3 passing through the foremost
portion 61f and a vertical plane V4 passing through the
connector 61m (the end on the motor drive unit 30 side)
may be longer than the distance between the vertical
plane V4 passing through the connector 61m and a ver-
tical plane V5 passing through the connector 61n (the
end on the motor unit 40 side). Here, the vertical plane
V4 is a vertical plane passing through the center of the
connector 61m in a side view of the vehicle body. The
vertical plane V5 is a vertical plane passing through the
middle connector 61n of the three connectors 61n.
[0056] The margin 61e of the first cable harness 61
may be curved over 180 degrees or more in a side view
of the vehicle body. In the example of the electric two-
wheeled vehicle 1, as shown in FIG. 7, the margin 61e
may be curved along an arc A defined around its inner
center Cf. The angle θ of the arc A may be 180 degrees
or more. In the example of the electric two-wheeled ve-
hicle 1, the entire curved portion along the arc A may be
positioned forward than the front surface 36g of the motor
drive unit 30. Unlike the example of the electric two-
wheeled vehicle 1, only a portion of the curved portion
along the arc A may be positioned forward than the front
surface 36g of the motor drive unit 30. Due to the curved
portion, the extending direction of the first cable harness
61 is reversed in the middle of the first cable harness 61.
[0057] The radius of curvature R of the arc A along the
margin 61e may be greater than three times a diameter
of each power cable 61a. This prevents a large load on
the power cables 61a. The radius of curvature R may be
greater than four times a diameter of each power cable
61a.
[0058] As shown in FIG. 9, in the vicinity of the con-
nector 61m on the motor drive unit 30 side, the first cable
harness 61 may have a curved portion 61g that is curved
in a plan view of the vehicle body. The radius of curvature

of the curved portion 61g may also be greater than three
times a diameter of each power cable 61a. The radius of
curvature of the curved portion 61g may also be greater
than four times the diameter of the power cable 61a.
[0059] As shown in FIG. 7, the connector 61n connect-
ed to the motor unit 40 may be located behind the con-
nector 61m connected to the motor drive unit 30. In other
words, the connectors 61m and 61n may be located at
substantially the same height. As such, in a side view of
the vehicle body, there may exist a straight line L1 along
the longitudinal direction intersecting with both the con-
nector 61m and the connector 61n. In the example of the
electric two-wheeled vehicle 1, the straight line L1 may
intersect the middle connector 61n of the connectors 61n
on the motor unit 40 side. With this structure, the linear
distance between the connectors 61m and 61n is re-
duced. As such, the margin of the length of the first cable
harness 61 is relatively increased.
[0060] The margin 61e of the first cable harness 61
may overlap the battery 50 disposed in front of the motor
drive unit 30 in a side view of the vehicle body. This allows
for a compact layout of the motor unit 40, the motor drive
unit 30, and the battery 50, which are aligned in the lon-
gitudinal direction. Further, the position of the first cable
harness 61 can be defined by utilizing the battery 50. For
example, as shown in FIG. 9, the margin 61e can be
clamped to the cable mounting portion 51e formed on
the side surface of the battery 50 with the use of a clamp
member 71.

[Relative position between motor drive unit and battery]

[0061] As shown in FIG. 8, the right side surface 36h
of the motor drive unit 30 may be positioned closer to the
center of the vehicle width direction than the right side
surface 51a of the battery 50. That is, in a plan view of
the vehicle body, the right side surface 36h of the motor
drive unit 30 may be recessed from the right side surface
51a of the battery 50. This can provide a space behind
the right portion of the battery 50. The first cable harness
61 may protrude to the right from the connector 37a pro-
vided on the right side surface 36h of the motor drive unit
30 (see FIG. 9). This arrangement of the motor drive unit
30 prevents the vehicle width from increasing due to the
first cable harness 61 protruding from the right side sur-
face 36h of the motor drive unit 30.
[0062] In the example of the electric two-wheeled ve-
hicle 1, the motor drive unit 30 may be offset leftward
relative to the battery 50. That is, the center of the motor
drive unit 30 in the left-right direction may be shifted to
the left from the center of the battery 50 in the left-right
direction. This allows for a space behind the right portion
of the battery 50 for connecting the first cable harness
61 and the left side surface 0 of and the motor drive unit
30. In this space, the end of a second cable harness 62
to be described later on the motor drive unit 30 side may
also be disposed.
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[Relative position between motor drive unit and motor 
unit]

[0063] As shown in FIG. 8, the motor unit 40 may have
a portion 40a located to the right of the right side surface
36h of the motor drive unit 30. In the following, the portion
40a will be referred to as a rightmost portion. A portion
of the electric motor 41 may be disposed on the rightmost
portion 40a of the motor unit 40. The connector 61n of
the first cable harness 61 may be connected to the right-
most portion 40a of the motor unit 40. The first cable
harness 61 may extend forward from the rightmost por-
tion 40a of the motor unit 40 in a plan view of the vehicle
body. The first cable harness 61 extends forward from
the motor unit 40 as described, which serves to prevent
an increase in the vehicle width.

[Overall of first cable harness]

[0064] As shown in FIG. 7, in a side view of the vehicle
body, the first cable harness 61 may extend obliquely
upward and forward from the rightmost portion 40a of the
motor unit 40, and may be curved over 180 degrees or
more in the margin 61e. The end of the first cable harness
61 (connector 61m) may be connected to the connector
37a provided on the right side surface 36h of the motor
drive unit 30.
[0065] As shown in FIG. 3, the position of the portion
located forward than the front surface 36g of the motor
drive unit 30 in the first cable harness 61 (highest position
in the margin 61e) may be lower than the frame upper
portion 21D. The position of the margin 61e (highest po-
sition in the margin 61e) may be lower than the upper
end of the battery 50. In the example of the electric two-
wheeled vehicle 1, the upper end of the battery 50 may
be the upper end of the cable mounting portion 51h to
which the second cable harness 62 to be described later
is clamped.
[0066] The position and connection of the first cable
harness 61 are not limited to the example of the electric
two-wheeled vehicle 1. For example, the first cable har-
ness 61 may extend obliquely upward and forward from
the left portion of the motor unit 40. The first cable harness
61 may be connected to the left side surface 36i of the
motor drive unit 30.

[Example of inspection]

[0067] The first cable harness 61 has a sufficient mar-
gin 61e, which serves to improve the workability of mount-
ing the units 40 and 30 in a case where the units 30 and
40 are connected to each other by the first cable harness
61 for inspection of the units 30 and 40 and then the units
30 and 40 are sequentially mounted on the body frame
20. The inspection performed before mounting the units
30 and 40 is, for example, an inspection of the airtight-
ness of the case 46 of the motor unit 40 and the case 36
of the motor drive unit 30.

[0068] For example, this inspection is performed as
follows: The motor unit 40 is connected to the motor drive
unit 30 by the first cable harness 61. The case 46 of the
motor unit 40 is connected to a breather hoses 47A and
47B (see FIG. 8) to allow air flow between the inside and
the outside of the case 46. The breather hose 47A is
connected to the right housing portion 46h containing the
electric motor 41 in the case 46 and adjusts the atmos-
pheric pressure therein. The breather hose 47B is con-
nected to the left housing portion 46i containing the speed
reduction mechanism 42 in the case 46 and adjusts the
air pressure therein. At the time of inspection, air is
pumped to the case 46 through the breather hoses 47A
and 47B to inspect the airtightness of the case 46. Fur-
ther, the motor unit 40 and the motor drive unit 30 are
connected to each other by the first cable harness 61,
and thus the airtightness of the motor drive unit 30 can
also be inspected.

[Second cable harness]

[0069] As shown in FIG. 3, the electric two-wheeled
vehicle 1 may have a second cable harness 62 for elec-
trically connecting the drive circuit 31 and the battery 50.
The power may be provided from the battery 50 to the
drive circuit 31 through the second cable harness 62.
The second cable harness 62 may include two power
cables 62a.
[0070] As shown in FIG. 8, both the first cable harness
61 and the second cable harness 62 may be disposed
in the same direction from the center of the vehicle body
in the left-right direction. As described above, the con-
nector 61m of the first cable harness 61 may be connect-
ed to the connector 37a provided on the right side surface
36h of the motor drive unit 30. As shown in FIG. 9, the
rear end of the second cable harness 62 is provided with
the connector 62m connected to the connector 37b pro-
vided on the right side surface 36h of the motor drive unit
30. The right side surface 36h of the motor drive unit 30
is located closer to the center of the vehicle width direc-
tion from the right side surface 51a of the battery 50, and
thus the space may be provided behind the right portion
of the battery 50. The connector 61m of the first cable
harness 61 and the connector 62m of the second cable
harness 62 can be disposed using this space. This can
prevent an increase in the vehicle width of the electric
two-wheeled vehicle 1.
[0071] As shown in FIG. 3, the front end of the second
cable harness 62 may be connected to the right side sur-
face 51a of the battery 50. More specifically, the two pow-
er cables 62a of the second cable harness 62 may have
connectors 62n at their front ends. The battery 50 may
have two connectors on the right side of the lower portion
of its foremost portion 50a. The connectors 62n of the
second cable harness 62 may be respectively connected
to the two connectors.
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[Intersection of two cable harnesses]

[0072] As shown in FIG. 7, the second cable harness
62 may be positioned to the right of the first cable harness
61. That is, the second cable harness 62 may be posi-
tioned outward in the vehicle width direction from the first
cable harness 61. The second cable harness 62 may
intersect the first cable harness 61 in a side view of the
vehicle body and may be clamped to the battery 50 by a
clamping member 72 (see FIG. 9). This prevents the first
cable harness 61 from moving outward in the vehicle
width direction. The component to which the second ca-
ble harness 62 is clamped may not be the battery 50. For
example, the second cable harness 62 may be clamped
to the body frame 20.
[0073] As shown in FIG. 7, in the example of the electric
two-wheeled vehicle 1, the first cable harness 61 may
extend obliquely upward and forward from the connector
61n connected to the motor unit 40. The first cable har-
ness 61 may be then curved downward. The connector
62m of the second cable harness 62 (the connector on
the motor drive unit 30 side) may be positioned above
the connector 61m of the first cable harness 61. The sec-
ond cable harness 62 extends upward from the connector
62m and intersect the first cable harness 61. In one ex-
ample, the outer surface of the second cable harness 62
is in contact with the outer surface of the first cable har-
ness 61, although they may not necessarily be in contact
with.
[0074] The margin 61e of the first cable harness 61
may also be clamped to the battery 50 by the clamping
member 71 (see FIG. 9). The position where the first
cable harness 61 and the second cable harness 62 in-
tersect is located rearward than the battery 50, and may
be away from the position of the clamping member 71.
That is, the second cable harness 62 may restrict the
movement of the first cable harness 61 (movement to
the right) at the position away from the clamp member 71.

[Arrangement of second cable harness]

[0075] The second cable harness 62 may be disposed
on the upper side of the battery 50, for example, may
overlap the battery 50 in a plan view of the vehicle body.
This arrangement of the second cable harness 62 pre-
vents an increase in the vehicle width due to the second
cable harness 62.
[0076] The battery 50 may have a plurality of cable
mounting portions 51h (see FIG. 3) protruding upward
on its upper surface. The second cable harness 62 may
extend forward on the upper side of the battery 50. The
second cable harness 62 may be clamped to the cable
mounting portion 51h by the clamp member 72.
[0077] The cable mounting portion 51h may be posi-
tioned toward the center in the vehicle width direction
than the right side surface 51a of the battery 50. As such,
the second cable harness 62 is also positioned toward
the center in the vehicle width direction than the right side

surface 51a. As a result, the first cable harness 61 inter-
secting the second cable harness 62 can be positioned
toward the center in the vehicle width direction.
[0078] The width of the foremost portion 50a of the
battery 50 in the left-right direction may be smaller than
the width at the rear portion than the foremost portion
50a. The battery 50 may have a connector on the right
side of its foremost portion 50a. The second cable har-
ness 62 may extend forward along the upper surface of
the battery 50, and may be then curbed and extend down-
wardly along the right side of the foremost portion 50a of
the battery 50. The connector 62n of the second cable
harness 62 may be connected to a connector provided
on the right side surface of the foremost portion 50a. Such
a shape of the battery 50 and arrangement of the second
cable harness 62 can prevent an increase in the vehicle
width due to the second cable harness 62.

[Other examples of cable harness arrangement]

[0079] The layout of the cable harnesses 61 and 62 is
not limited to the example of the electric two-wheeled
vehicle 1. For example, the first cable harness 61 may
be positioned outward of the second cable harness 62
in the vehicle width direction. In this case, the first cable
harness 61 can prevent the second cable harness 62
from moving outward in the vehicle width direction.
[0080] In yet another example, the cable harnesses 61
and 62 may be positioned to the left of the center in the
vehicle width direction. In this case as well, the two cable
harnesses 61 and 62 may intersect, and one cable har-
ness may restrict the movement of the other cable har-
ness (movement outward in the vehicle width direction).
[0081] In yet another example, the first cable harness
61 may extend obliquely forward and downward from the
motor unit 40. The first cable harness 61 may be curved
upward thereafter and connected to the right side surface
36h of the motor drive unit 30. In this case, the second
cable harness 62 may be disposed along the right side
surface 51a of the battery 50 to restrict the movement of
the first cable harness 61. The second cable harness 62
disposed along the right side surface 51a of the battery
50 may be clamped to the frame lower portion 21B of the
body frame 20.

[Air guide for motor drive unit]

[0082] The case 36 of the motor drive unit 30 may have
a heat radiating portion on the rear surface. As shown in
FIG. 10, the case 36 may have a plurality of fins 36e as
heat radiating portions. The case 36 may have a rear
plate 36A that forms the rear surface. The fins 36e may
be formed on the rear surface of the rear plate 36A. The
case 36 may be box-shaped, and the drive circuit 31 (see
FIG. 6) may be disposed inside the case 36. The drive
circuit 31 may be attached to the rear plate 36A. The heat
from the drive circuit 31 is transferred to the rear plate
36A, and can be released from the fins 36e. The case

17 18 



EP 3 812 253 A1

11

5

10

15

20

25

30

35

40

45

50

55

36 may include a front case portion 36B that covers the
front side of the drive circuit 31 and is combined with the
rear plate 36A in the longitudinal direction. The rear plate
36A and the front case portion 36B may be formed of
metal.
[0083] The size of the battery 50may be larger than
the motor drive unit 30 in the vertical and left-right direc-
tions. In a front view of the vehicle body, the motor drive
unit 30 may be disposed so as to overlap the battery 50.
As such, when the electric two-wheeled vehicle 1 travels,
at least a part of the air flow to the motor drive unit 30 is
blocked by the battery 50.
[0084] As shown in FIG. 10, the electric two-wheeled
vehicle 1 may include an air guide 77. The air guide 77
may include a cover portion 77A that covers the rear sur-
face of the case 36. In the example of the electric two-
wheeled vehicle 1, the cover portion 77A may cover the
entire fins 36e formed on the rear surface of the case 36.
Air flow path may be formed between the rear surface of
the case 36 and the cover portion 77A. Each fin 36e ex-
tends in the left-right direction, and the fins 36e may be
arranged in the vertical direction. The air flow path ex-
tending in the left-right direction may be provided be-
tween the cover portion 77A and the rear surface of and
the case 36.
[0085] The air guide 77 may be attached to the motor
drive unit 30. This structure serves to appropriately set
the distance between the motor drive unit 30 and the air
guide 77. In the example of the electric two-wheeled ve-
hicle 1, the air guide 77 may be attached to the mounting
portions 36j formed on the rear surface of the rear plate
36A.
[0086] As shown in FIG. 9, a plurality of mounting por-
tions 77e and 77f may be formed on the upper edge of
the air guide 77. The above-described front end of the
breather hoses 47A and 47B connected to the motor unit
40 may be held by the mounting portions 77e and 77f,
for example. Alternatively, the edges of the breather hos-
es 47A and 47B may be held by the body frame 20 (e.g.,
brackets 21g, 21h).

[Projecting portion]

[0087] The air guide 77 may have a projecting portion
77B extending leftward from the cover portion 77A. The
projecting portion 77B may extend to the left beyond the
left side surface 36i of the motor drive unit 30. This struc-
ture can use the projecting portion 77B to deliver air to
the rear surface of the case 36 so as to cool the drive
circuit 31.
[0088] The direction in which the projecting portion 77B
extends may not necessarily be left and may be any di-
rection if the direction intersects the direction in which
the battery 50 and the motor drive unit 30 are aligned
(longitudinal direction in the example of the electric two-
wheeled vehicle 1). For example, the projecting portion
77B may extend from the cover portion 77A to the right,
and exceed the position of the right side surface 36h of

the motor drive unit 30. As yet another example, the pro-
jecting portion 77B may extend downward from the cover
portion 77A, and exceed the position of the lower surface
of the motor drive unit 30. The projecting portion 77B may
extend obliquely left, right, or downward.

[Air duct]

[0089] In the example of the electric two-wheeled ve-
hicle 1, an air duct 78 may be connected to the projecting
portion 77B. The air duct 78 may extend forward from
the projecting portion 77B. The front end of the air duct
78 may open forward, for example. With this structure,
when the vehicle travels, the air taken in at the front end
of the air duct 78 can be sent to the air guide 77 through
the air duct 78. The air passes between the cover portion
77A and the rear surface of the case 36 (i.e., between
the fins 36e and the cover portion 77A).
[0090] As shown in FIG. 5, the air duct 78 may be dis-
posed above the battery 50. This prevents an increase
in the vehicle width due to the air duct 78. The electric
two-wheeled vehicle 1 may have a body cover 14 (see
FIG. 1) covering the upper, right, and left sides of the
battery 50. The air duct 78 may be disposed between the
body cover 14 and the battery 50.
[0091] The front end of the air duct 78 may be located,
for example, behind the front wheel 2. As shown in FIG.
1, the electric two-wheeled vehicle 1 may have a battery
guard 15 located behind the front wheel 2 and in front of
the battery 50. An opening 15a may be formed in the
battery guard 15. The front end of the air duct 78 may be
connected to the opening 15a. In a front view of the ve-
hicle body, the opening 15a may be located between the
left and right cushions 8 that support the front wheel 2.
[0092] The position of the front end (opening) of the air
duct 78 is not limited to the example of the electric two-
wheeled vehicle 1. For example, an opening may be
formed in the vehicle cover 14 covering the right side and
the left side of the battery 50, and the front end of the air
duct 78 may be connected to the opening.
[0093] As shown in FIG. 8, the position of the motor
drive unit 30 may be shifted to the left from the battery
50. That is, the center of the motor drive unit 30 in the
left-right direction may be shifted to the left from the cent-
er of the battery 50 in the left-right direction. As such, it
is easy to feed the rear surface of the case 36 by utilizing
the projecting portion 77B. In the example of the electric
two-wheeled vehicle 1, the left side surface 36i of the
motor drive unit 30 may be positioned to the left than the
left side surface 51b of the battery 50. The projecting
portion 77B may extend leftward beyond the position of
the left side surface 51b of the battery 50.

[Exhaust port]

[0094] As shown in FIG. 9, an exhaust port E may be
formed on the opposite side of the projecting portion 77B
across the cover portion 77A covering the fins 36e. In
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the example of the electric two-wheeled vehicle 1, the
exhaust port E may be open to the right. The air passing
between the cover portion 77A and the rear surface of
the case 36 (i.e., between the cover portion 77A and the
fins 36e) can be discharged from the exhaust port E.
[0095] The positions of the exhaust port E and the pro-
jecting portion 77B are not limited to the example of the
electric two-wheeled vehicle 1. The projecting portion
77B may extend downward from the cover portion. In this
case, the exhaust port E may open upward, and each fin
36e may extend in the vertical direction. Further, the ex-
haust port E may open in two orthogonal directions. For
example, the exhaust port E may open downward and
rightward. In this case, the heat radiating portion of the
case 36 may be a plurality of columnar projections in-
stead of the fins 36e.

[Shape of projecting portion]

[0096] As shown in FIG. 11, the width of the projecting
portion 77B (width in the left-right direction) may be small-
er as it is further away from the connection position of
the duct 78 upward or downward. In FIG. 11, a reference
symbol W1 is attached to the maximum width of the pro-
jecting portion 77B. The width of the upper portion 77a
of the projecting portion 77B may be smaller as the width
approaches upward or downward. On the other hand,
the width of the lower portion 77b of the projecting portion
77B may be smaller than that of the upper portion 77a,
and may be constant in the vertical direction.
[0097] In the example of electric two-wheeled vehicle
1, while the motor drive unit 30 is located behind the
battery 50, the air duct 78 may be located above the
battery 50. As such, air introduced at the front end of the
air duct 78 can flow obliquely rearward and downward.
If the width of the projecting portion 77B is even from the
upper end to the lower end of the cover portion 77A, air
flows intensively to the lower fins 36e. In contrast, in the
example of the electric two-wheeled vehicle 1, the width
of the projecting portion 77B is smaller in the lower portion
77b of the cover portion 77A, and thus it is possible to
prevent the air from concentrating on the lower fins 36e.
In other words, the air can be sent to the entire fins 36e.

[Variation of air guide]

[0098] The electric two-wheeled vehicle 1 may not
have the air duct 78. FIGs. 12 and 13 are diagrams illus-
trating examples of a structure in which the air duct 78
is not provided.
[0099] In the examples shown in FIGs. 12 and 13, an
air guide 177 may be attached to the motor drive unit 30.
The air guide 177 may include a projecting portion 177B
extending leftward from the cover portion 177A. The pro-
jecting portion 177B may have a front surface 177c ex-
posed forward. The edge of the projecting portion 177B
may be curved forward. The projecting portion 177B may
extend to the left beyond the left side surface 36i of the

motor drive unit 30. When the electric two-wheeled ve-
hicle 1 travels, air is received by the projecting portion
177B. The air is guided by the projecting portion 177B,
passes between the cover portion 177A and the rear sur-
face of the case 36, and can be discharged from the
exhaust port E. The width of the projecting portion 177B
may be even from the upper end to the lower end of the
cover portion 177A.
[0100] As yet another example, the air guide 77 may
include a right cover portion 77A and a left cover portion
77A with the exhaust port E therebetween. In this case,
the air guide 77 may have the projecting portion 77B ex-
tending to the right from the cover portion 77A on the
right, and the projecting portion 77B extending to the left
from the cover portion 77A on the left.

[Conclusion]

[0101]

(1) The motor unit 40 includes the upper mounting
portion 46a and the lower mounting portion 46b that
are attached to the body frame 20 and does not in-
clude a portion that is attached to the body frame 20
rearward than the upper mounting portion 46a and
the lower mounting portion 46b. The upper mounting
portion 46a is located forward than the rotation cent-
er Cm of the electric motor 41. This structure can
lower a position of the upper mounting portion 46a
as compared with a structure in which the upper
mounting portion 46a is located upward from the ro-
tation center Cm of the electric motor 41. As a result,
the space between the seat 6 and the motor unit 40
can be increased.
(2) The motor unit 40 includes the first rotation shaft
43 at the rotation center Cm of the electric motor 41,
the second rotation shaft 44 away from the first ro-
tation shaft 43, the speed reduction mechanism 42
supported by the first rotation shaft 43 and the sec-
ond rotation shaft 44. The second rotation shaft 44
is located below the first rotation shaft 43, and the
lower mounting portion 46b is located forward than
the rotation center of the second rotation shaft 44.
This structure enables the lower mounting portion
46b to be positioned higher as compared with a struc-
ture in which the lower mounting portion 46b is po-
sitioned below the second rotation shaft 44. As a
result, while ensuring the minimum ground height of
the vehicle body, the position of the motor unit 40
can be lowered.
(3) The motor drive unit 30 is disposed behind the
battery 50 and in front of the motor unit 40, and the
lower mounting portion 46b is located below the low-
er end 36d of the motor drive unit 30. This structure
allows the motor unit 40 to be positioned closer to
the motor drive unit 30 that is located in front of the
motor unit 40.
(4) The lower surface of the motor drive unit 30 is
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located above the lower surface of the battery 50,
and the position of the lower mounting portion 46b
is the same height as the lower surface of the battery
50 or higher than the lower surface of the battery 5.
This structure can easily assure the minimum ground
height of the vehicle body.
(5) The position of the upper mounting portion 46a
is lower than the upper end 36c of the motor drive
unit 30. This structure can increase space formed
above the motor unit 40.
(6) The motor drive unit 30 is disposed behind the
battery 50 and in front of the motor unit 40, and the
body frame 20 includes a support structure below
the motor drive unit 30, the support structure being
mounted on the lower mounting portion 46b to sup-
port the motor unit 40. This structure can effectively
utilize space formed below the motor drive unit 30
to support the motor unit 40.
(7) The motor unit 40 includes the first rotation shaft
43 at the rotation center Cm of the electric motor 41,
the second rotation shaft 44 away from the first ro-
tation shaft 41, the speed reduction mechanism 42
supported by the first rotation shaft 43 and the sec-
ond rotation shaft 44. The second rotation shaft 44
may be located below the first rotation shaft 43 and
forward than the first rotation shaft 43. This structure
can increase a distance from the second rotation
shaft 44 to the axle of the rear wheel 3 (in other words,
the length of the rear arm 9) without increasing the
wheel base.
(8) The lower mounting portion 46b is located for-
ward than the rotation center of the second rotation
shaft 44. This structure enables the lower mounting
portion 46b to be positioned higher as compared with
the structure in which the lower mounting portion 46b
is positioned below the second rotation shaft 44. As
a result, while ensuring the minimum ground height
of the vehicle body, the position of the motor unit 40
can be lowered.
(9) The position of the second rotation shaft 44 is
lower than the lower end 36d of the motor drive unit
30. This structure can easily prevent interference be-
tween the motor unit 40 and the motor drive unit 30.
(10) The storage case 13 is disposed above the mo-
tor unit 40 and below the seat 6. With this structure,
a case having a large capacity can be used as the
storage case 13.
(11) The upper end of the rear cushion 11 coupled
to the rear arm 9 and the body frame 20 is located
forward than the rear wheel 3 and rearward than the
upper mounting portion 46a of the motor unit 40. With
this structure, when the electric two-wheeled vehicle
1 travels, the vibration acting on the rear portion of
the body frame 20, which supports the seat 6,
through the rear cushion 11 can be reduced.

[0102] The structure of the electric two-wheeled vehi-
cle proposed in the present disclosure is not limited to

the example of the electric two-wheeled vehicle 1, and
various modifications may be made.
[0103] For example, in the electric two-wheeled vehi-
cle 1, the first cable harness 61 has the margin 61e, and
the motor drive unit 30 is disposed between the battery
50 and the motor unit 40. However, the structure of the
electric two-wheeled vehicle in which the motor unit 40
is provided with two mounting portions 46a and 46b (the
structure referred to in (1)) may be applied to an electric
two-wheeled vehicle having a different layout. Further,
the electric two-wheeled vehicle 1 may not have the air
guide 77. In this case, each fin 36e formed on the rear
surface of the motor drive unit 30 may extend in the ver-
tical direction.

Claims

1. A straddled electric vehicle comprising:

a seat (6);
a battery (50);
a motor unit (40) including an electric motor (41)
configured to be driven by power of the battery
(50), the motor unit (40) being disposed below
the seat (6) with regard to vehicle up-down di-
rection (Z1-Z2) and behind the battery (50) with
regard to vehicle front-rear direction (Y1-Y2);
and
a body frame (20) supporting the motor unit (40),
wherein
the motor unit (40) includes an upper mounting
portion (46a) and a lower mounting portion (46b)
with regard to the vehicle up-down direction (Z1-
Z2) that are attached to the body frame (20), at
least one of the upper mounting portion (46a)
and the lower mounting portion (46b) is a rear-
most mounting portion with regard to the vehicle
front-rear direction (Y1-Y2) that attaches the
motor unit (40) to the body frame (20), and
the upper mounting portion (46a) is located for-
ward than a rotation center (Cm) of the electric
motor (41) with regard to the vehicle front-rear
direction (Y1-Y2).

2. The straddled electric vehicle according to claim 1,
wherein the motor unit (40) includes the electric mo-
tor (41), a first rotation shaft (43) at the rotation center
(Cm) of the electric motor (41), a second rotation
shaft (44) away from the first rotation shaft (43), and
a speed reduction mechanism (42) supported by the
second rotation shaft (44),
the second rotation shaft (44) is located below the
first rotation shaft (43) with regard to the vehicle up-
down direction (Z1-Z2).

3. The straddled electric vehicle according to claim 2,
wherein the second rotation shaft (44) is radially
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away from the first rotation shaft (43) in a direction
of a radius of the electric motor (41).

4. The straddled electric vehicle according to claim 2
or 3, wherein the speed reduction mechanism (42)
is supported by the first rotation shaft (43) and the
second rotation shaft (44).

5. The straddled electric vehicle according to at least
one of the claims 2 to 4, wherein the lower mounting
portion (46b) is located forward than a rotation center
of the second rotation shaft (44) with regard to the
vehicle front-rear direction (Y1-Y2).

6. The straddled electric vehicle according to at least
one of the claims 2 to 5, the second rotation shaft
(44) is located below the first rotation shaft (43) with
regard to the vehicle up-down direction (Z1-Z2) and
forward than the first rotation shaft (43) with regard
to the vehicle front-rear direction (Y1-Y2).

7. The straddled electric vehicle according to at least
one of the claims 1 to 6, further comprising a motor
drive unit (30) including a drive circuit (31) configured
to supply power of the battery (50) to the electric
motor (41).

8. The straddled electric vehicle according to claim 7,
wherein the motor drive unit (30) is disposed behind
the battery (50) and in front of the motor unit (40)
with regard to the vehicle front-rear direction (Y1-
Y2).

9. The straddled electric vehicle according to claim 7
or 8, wherein the lower mounting portion (46b) is
located below a lower end of the motor drive unit (30)
with regard to the vehicle up-down direction (Z1-Z2).

10. The straddled electric vehicle according to at least
one of the claims 7 to 9, wherein a lower surface
(36f) of the motor drive unit (30) is located above a
lower surface of the battery (50) with regard to the
vehicle up-down direction (Z1-Z2), and
a position of the lower mounting portion (46b) is a
same height as the lower surface of the battery (50)
or higher than the lower surface of the battery (50)
with regard to the vehicle up-down direction (Z1-Z2).

11. The straddled electric vehicle according to at least
one of the claims 7 to 10, wherein a position of the
upper mounting portion (46a) is lower than an upper
end of the motor drive unit (30) with regard to the
vehicle up-down direction (Z1-Z2).

12. The straddled electric vehicle according to at least
one of the claims 7 to 11, wherein the body frame
(20) includes a support structure below the motor
drive unit (30) with regard to the vehicle up-down

direction (Z1-Z2), the support structure being mount-
ed on the lower mounting portion (46b) to support
the motor unit (40).

13. The straddled electric vehicle according to at least
one of the claims 7 to 12, wherein a position of the
second rotation shaft (44) is lower than a lower end
of the motor drive unit (30) with regard to the vehicle
up-down direction (Z1-Z2).

14. The straddled electric vehicle according to at least
one of the claims 1 to 13, wherein a storage case
(13) is disposed above the motor unit (40) and below
the seat (6) with regard to the vehicle up-down di-
rection (Z1-Z2).

15. The straddled electric vehicle according to at least
one of the claims 1 to 14, further comprising:

a rear wheel (3) disposed behind the motor unit
(40) with regard to the vehicle front-rear direction
(Y1-Y2);
a rear arm (9) supporting the rear wheel (3); and
a rear cushion (11) coupled to the rear arm (9)
and the body frame (20), wherein
an upper end of the rear cushion (11) is located
forward than the rear wheel (3) and rearward
than the upper mounting portion (46a) of the mo-
tor unit (40) with regard to the vehicle front-rear
direction (Y1-Y2).
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