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ABSTRACT

An electric motor (41) and a differential mechanism (44) are placed near a vehicle body left-right 

center line (CL) distributed between the left and right sides of the vehicle body. In addition, at 

least parts respectively of the electric motor (41) and the differential mechanism (44) are placed 

on the vehicle body left-right center line (CL). A deceleration mechanism (43) is placed away 

from the vehicle left-right center line (CL) on one of the left and right sides of the vehicle.
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[FIG. 3]



S&FRef: P059780

20
13

20
19

97
 

21
 M

ar
 2

01
3 AUSTRALIA

PATENTS ACT 1990 

COMPLETE SPECIFICATION

FOR A STANDARD PATENT

Name and Address 
of Applicant:

Honda Motor Co., Ltd., of 1-1, Minami-Aoyama 2- 
chome, Minato-ku, Tokyo, 107-8556, Japan

Actual Inventor(s): Masahide Mimura

Address for Service: Spruson & Ferguson
St Martins Tower Level 35 
31 Market Street
Sydney NSW 2000
(CCN 3710000177)

Invention Title: Electric three-wheel vehicle

The following statement is a full description of this invention, including the best method of 
performing it known to me/us:

5845c(7249288_1)



1

20
13

20
19

97
 

21
 M

ar
 2

01
3 ELECTRIC THREE-WHEEL VEHICLE

FIELD

[0001] The present invention relates to an electric three-wheel vehicle.

BACKGROUND

[0002] According to Patent Document 1, in an electric three-wheel vehicle, a power unit is 

placed between the left and right rear wheels (driving wheels); a case of the power unit includes 

left and right case bodies and a right case cover; an electric motor and a damper mechanism, 

which connects the electric motor and a transmission (power transmission mechanism), are 

placed between the left and right case bodies; and the transmission and a differential mechanism 

are placed between the right case body and the right case cover. The electric motor is placed on 

one of the left and right sides of the vehicle body with respect to the vehicle body left-right 

center; the damper mechanism is placed at the vehicle body left-right center; and the 

transmission and the differential mechanism are placed on the other of the left and right sides of 

the vehicle body. Axle cases are provided between the left case body and the left rear wheel, 

and between the right case body and the right rear wheel.

[0003] [Patent Document 1] Japanese Patent Application Publication No. 2011-020558

[0004] The foregoing conventional configuration has a layout in which the electric motor, the 

transmission and the differential mechanism are distributed between the left and right sides of 

the vehicle body, and thereby enhances the weight balance between the left and right sides. 

However, the conventional configuration has a problem that the left-right width of the power 

unit is large.

OBJECT

[0005] It is the object of the present invention to substantially overcome or at least ameliorate

the foregoing disadvantage.

AH25(7037633_l):MLW



2

20
13

20
19

97
 

21
 M

ar
 2

01
3 SUMMARY

[0006] The present invention provides an electric three-wheel vehicle including: a single driven 

wheel; paired left and right driving wheels; and a power unit provided between the left and right 

driving wheels, in which the power unit includes: a first case body; a second case body attached 

to one of the left and right sides of the first case body; a case cover covering the other of the left 

and right sides of the first case body; an electric motor placed between the first case body and 

the second case body; a power transmission mechanism placed between the first case body and 

the case cover; and a differential mechanism placed between the first case body and the case 

cover. Here, the electric three-wheel vehicle is characterized in that the electric motor and the 

differential mechanism are placed near a vehicle body left-right center distributed between the 

left and right sides of a vehicle body, at least parts respectively of the electric motor and the 

differential mechanism are placed on the vehicle body left-right center, and the power 

transmission mechanism is placed away from the vehicle body left-right center on the one of the 

left and right sides of the first case body.

[0007] Preferably, the electric motor is placed on one of the left and right sides of the vehicle 

body, and the differential mechanism is placed on the other of the left and right sides of the 

vehicle body, and in a side view of the vehicle body, at least parts respectively of the electric 

motor and the differential mechanism overlap each other.

Preferably, the power unit includes a centrifugal clutch configured to connect and disconnect 

power transmission between the electric motor and the power transmission mechanism, the 

electric motor is placed on one of the left and right sides of the vehicle body, and the differential 

mechanism is placed on the other of the left and right sides of the vehicle body, and the 

centrifugal clutch is placed beside the electric motor on the one of the left and right sides of the 

vehicle body.

Preferably, the power unit includes a partition wall between the electric motor and the 

centrifugal clutch.

Preferably, axle cases covering left and right driving wheel axles are integrally formed in the 

second case body and the case cover, respectively.
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3 Preferably, a controller of the electric motor is attached to any one of front, rear, upper and 

lower end portions of the power unit, and the electric motor and the differential mechanism are 

placed within a range of a left-right width of the controller.

Preferably, in a side view of the vehicle body, a straight line joining a rotation center of a 

driving shaft of the electric motor and a rotation center of the differential mechanism extends 

frontward and rearward, and the controller is placed crossing the straight line.

[0008] In a vehicle in an embodiment of the present invention, the electric motor and the 

differential mechanism, which are large and heavy items, are placed near the vehicle left-right 

center in preference to the power transmission mechanism whose weight is relatively easy to 

reduce, and can thereby enhance the weight balance between the left and right sides. In 

addition, the invention makes the power unit smaller in size because the power unit protrudes 

less outward in the left-right direction with the electric motor and the differential mechanism 

overlapping each other in the left-right direction.

Further, the electric motor and the differential mechanism overlap each other in the front-rear 

direction or in the vertical direction while reducing the left-right width of the power unit, and the 

power unit can thereby be made smaller in size in the side view of the vehicle body.

Further, it is easy to start the vehicle with the assistance of the centrifugal clutch, and the weight 

balance between the left and right sides with the assistance of the centrifugal clutch and the 

power transmission mechanism is enhanced.

Further, it is possible to avoid the influence of heat between the centrifugal clutch and the 

electric motor.

Further, it is possible to reduce the number of parts, and to enhance ease of assembly of the 

parts.

Further, the wirings between the controller and the electric motor can be shortened by attaching

the controller to the power unit, and it can be made easier to assemble the power unit and the

controller to the vehicle body by uniting the power unit and the controller together.
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3 Further, it is possible to secure a space above the power unit by placing the electric motor and 

the differential mechanism, which are bulky items, in the front-rear direction. In addition, it is 

possible to make the positions of the electric motor and the differential mechanism lower, as 

well as to make the center of gravity of the power unit lower.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A preferred form of the present invention will now be described by way of example with 

reference to the accompanying drawings in which:

Fig. 1 is a left side view of a motor tricycle of an embodiment of the present invention;

Fig. 2 is a left side view of a power unit of the motor tricycle; and

Fig. 3 is a cross-sectional view taken along the A-A line of Fig. 2.

DESCRIPTION OF EMBODIMENTS

[0010] Explanations will be hereinbelow provided for an embodiment of the present invention 

by referring to the drawings. It should be noted that the directions, such as frontward, rearward, 

leftward and rightward, in the following explanations are the same as the directions in the light 

of the vehicle to be described below unless otherwise stated therein. In addition, an arrow FR 

indicating a direction to the front of the vehicle, an arrow LH indicating a direction to the left of 

the vehicle, and an arrow UP indicating a direction to the top of the vehicle are shown at 

appropriate places in the drawings used for the following explanations.

[0011] A motor tricycle 1 shown in Fig. 1 is a swing-type vehicle in which: a single front wheel 

2, which is a steering wheel, is supported by a front vehicle body 3; left and right rear wheels 4a, 

4b (see Fig. 3), which are two driving wheels, are supported by a rear vehicle body 5; and the 

front vehicle body 3, which a rider is aboard, is capable of swinging (rolling) leftward and 

rightward with respect to the rear vehicle body 5 which makes the left and right rear wheels 4a, 

4b contact the ground. In the front vehicle body 3, a space between a bar handle 6 for steering 

the front wheel and a seat 7 on which the rider is seated is defined as a straddle space 8, and a 

lower-deck floor 9 is placed under the straddle space 8.

AH25(7037633_l):MLW



5

20
13

20
19

97
 

21
 M

ar
 2

01
3 [0012] A body frame 11, which is a skeletal structure of the front vehicle body 3, has a head 

pipe 12, which tilts rearward from the vertical direction, at its front end portion. A bottom-link 

type front wheel suspension system 13, for example, is steerably pivotally supported by the head 

pipe 12. The bar handle 6 is fixed to the upper end portion of a stem pipe 13a of the front wheel 

suspension system 13 which penetrates through the head pipe 12.

[0013] The vehicle body frame 11 includes: a single front frame 14 extending obliquely 

rearward downward from the rear portion of the head pipe 12 and then being curved rearward; 

paired left and right lower frames 15 branching leftward and rightward from the two sides of the 

curved portion of the front frame 12, and extending rearward; paired left and right rear frames 

16 curvedly extending obliquely rearward upward from the rear end portions of the left and right 

lower frames 15: and paired left and right cargo bed frames 17 curvedly extending rearward 

from the rear end portions of the left and right rear frames 16. The rear end portion of the front 

frame 14 is connected to a middle portion of a lower cross-pipe 18 spanning between the left 

and right lower frames 15.

[0014] A rolling joint 19 configured to swingably join the front and rear vehicle bodies 2, 5 is 

supported by the rear portions of the left and right lower frames 15 in a way that is swingable 

upward and downward. The rolling joint 19 constitutes a so-called a Neidhart mechanism 

between its front and rear portions. In the drawing, reference numeral Cl denotes a swing 

center axis of the rolling joint 19. The front portion of the rolling joint 19 is supported by the 

left and right lower frames 15 in a way that is swingable upward and downward, and is 

supported by the left and right rear frames 16 with the assistance of a rear cushion 19a. The rear 

portion of the rolling joint 19 is connected to the rear vehicle body 5.

[0015] Referring to Fig. 2 together, the rear vehicle body 5 has a power unit 20 which is placed 

between the left and right rear wheels 4a, 4b. The rear portion of the rolling joint 19 is 

connected to the lower front portion of the power unit 20 with the assistance of a hanger plate 

19b. Left and right rear wheel axles 21a, 21b configured to support the left and right rear 

wheels 4a, 4b project from the two sides of the rear portion of the power unit 20. An upper 

portion of the rear vehicle body 5 is covered with a rear vehicle body cover 22 which 

concurrently works as a fender for the left and right rear wheels 4a, 4b.
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3 [0016] Referring to Fig. 1, a front vehicle body cover 23 configured to cover the front vehicle 

body 3 includes: a front cover 24 and an inner cover 24a configured to cover the head pipe 12, 

the front frame 14 and their vicinities from the front and the rear; a floor board 25 continuing 

from a rear part of the lower end portion of the inner cover 24a; left and right floor side covers 

26 continuing from lower parts of the left and right side edge portions of the floor board 25; left 

and right rear floors 27 continuing from the left and right rear parts of the floor board 25; an 

under-seat cover 28 rising between the left and right rear floors 27; and left and right rear side 

covers 29 continuing from obliquely upper rear parts of the rear end portions of the left and right 

floor side covers 26, and covering lateral sides of the rear frames 16 and the cargo bed frames

17.

[0017] The front cover 24 and the inner cover 24a constitute a leg shield configured to cover the 

legs of the rider from the front. The floor board 25, together with the left and right lower frames 

15, constitutes the lower-deck floor 9. A cargo bed 31 on which to mount a cargo storage box 

32 is provided between the left and right rear side covers 29. A cargo bed front wall portion 33 

rises from the front end portion of the cargo bed 31. Paired left and right support posts 34 rise 

upward from the cargo bed front wall portion 33. A wind screen 35 rises from the upper end 

portion of the front cover 24, and a roof 36 is provided in such a manner as to extend across a 

space defined by the upper end portion of the wind screen 35 and the upper end portions of the 

left and right support posts 34.

[0018] Multiple battery boxes 37 supported by the left and right rear frames 16, the left and 

right cargo bed frames 17 and the like are placed inside the under-seat cover 28, as well as 

between the left and right rear side covers 29. A high-voltage battery with 48 to 72 volts, a 

BMU (Battery Management Unit), a low-voltage battery with 12 volts and the like (which are 

not illustrated) are housed in the battery boxes 37. The high-voltage battery is a power source 

for an electric motor 41 which is a power plant of the motor tricycle 1. The BMU is configured 

to manage the charge, discharge and the like of the high-voltage battery. The low-voltage 

battery is an auxiliary power source.

[0019] Referring to Figs. 2 an 3, the driving power of the electric motor 41 included in the

power unit 20 is transmitted to the left and right rear wheel axles 21a, 21b via a centrifugal

clutch 42, a deceleration mechanism 43 and a differential mechanism 44. The electric motor 41,
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3 the centrifugal clutch 42, the deceleration mechanism 43 and the differential mechanism 44 are

housed in a unitary unit case 51.

[0020] A PDU 45 (Power Drive Unit) configured to control the output from the electric motor 

41 is placed in the front end portion of the unit case 51. The PDU 45 includes an ECU which is 

its electronic control unit. An accelerator opening signal based on the manipulation of an 

accelerator controller is inputted into the PDU 45. On the basis of this accelerator opening 

signal, the operation of the PDU 45 and the BMU is controlled. Electric power outputted from 

the high-voltage battery is transformed by the PDU 45 from DC electric power into three-phase 

AC electric power. Thereafter, the three-phase AC electric power is supplied to the electric 

motor 41 which is a three-phase AC motor. In the drawing, reference numeral 45' denotes the 

PDU ds placed in the upper portion of the unit case 51.

[0021] The power unit 20 transmits the rotary driving power of a rotor 41a of the electric motor 

41 to a first driving shaft 47 via the centrifugal clutch 42, transmits the rotary driving power of 

the first driving shaft 47 to a housing 44a of the differential mechanism 44 via the deceleration 

mechanism 43 which is of a geared type, and transmits the rotary driving power having been 

transmitted to the housing 44a to the left and right rear wheel axles 21a, 21b via gears 44b, 44c 

of the differential mechanism 44. The electric motor 41 and the centrifugal clutch 42 share a 

driving center axis C3 which extends in the left-right direction. The differential mechanism 44 

and the left and right rear wheel axles 21a, 21b share a driving center axis C2 which extends in 

the left-right direction.

[0022] The unit case 51 of the power unit 20 is divided into a center case body 52 provided 

across a vehicle left-right center line CL; a left case body 53 attached to the left side of the 

center case body 52; and a right case cover 54 attached to the right side of the center case body

52. Each of the case bodies 52, 53 and the right case cover 54 is a unitary product cast from an 

aluminum alloy, for example.

[0023] In the center case body 52, a left space portion opened leftward and a right space portion

opened rightward are formed on the two sides of a center wall portion 52a which is situated

inward of the left and right end portions of the center case body 52 in the left-right direction.

The front portion of the center wall portion 52a is on the right side of the vehicle body left-right

center line CL, and the rear portion of the center wall portion 52a is on the left side of the
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3 vehicle body left-right center line CL. A front bearing portion 55 configured to support the right 

side portion of the first driving axle 47 with a front bearing 55a is provided at the front portion 

of the center wall portion 52a. A rear bearing portion 56 configured to support the right side 

portion of the left rear wheel axle 21a with a rear bearing 56a is provided at the rear portion of 

the center wall portion 52a. A middle bearing portion 59 configured to support the left end 

portion of a joint shaft 43a of the deceleration mechanism 43 with a middle bearing 59a is 

provided at the right side surface (outer side surface) between the front and rear bearing portions 

55, 56.

[0024] The left case body 53 is shaped like a container which is opened rightward (toward the 

vehicle body left-right center). A left outer space portion is formed in its inside. A left front 

bearing portion 57 configured to support the left end portion of the first driving shaft 47 with a 

left front bearing 57a is provided on the front inner side surface of the left side wall portion of 

the left case body 53. A left rear bearing portion 58 configured to support the left side portion 

of the left rear wheel axle 21a with a left rear bearing 58a is provided at the rear portion of the 

left side wall portion thereof. A brake base 72 of a drum brake 71 for the left rear wheel 4a is 

integrally formed on the rear outer side of the left side wall portion. The front portion of the 

center case body 52 and the front portion of the left case body 53 form a motor case 51a which 

houses the electric motor 41 and the centrifugal clutch 42. The rear portion of the center case 

body 52 and the rear portion of the left case body 53 form a left axle case 51b which houses the 

left rear wheel axle 21 a.

[0025] The right case cover 54 is shaped like a tray which is opened leftward (toward the 

vehicle body left-right center). A right outer space portion is formed in its inside. A right front 

bearing portion 61 configured to support the right end portion of the first driving shaft 47 with a 

right front bearing 61a is provided on the front inner side surface of the right side wall portion of 

the right case cover 54. A right rear bearing portion 62 configured to support the right side 

portion of the right rear wheel axle 21b with a right rear bearing 62a is provided at the rear 

portion of the right side wall portion thereof. A right middle bearing portion 63 configured to 

support the right end portion of the joint shaft 43a with a right middle bearing 63a is provided 

on the inner side surface thereof between the right front bearing portion 61 and the right rear 

bearing portion 62. The center case body 52 and the right case cover 54 form a gear case 51c 

which houses the deceleration mechanism 43 and the differential mechanism 44.
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3 [0026] A right axle case 5Id which houses the right rear wheel axle 21b is integrally formed on 

the rear right side of the right case cover 54. A right outer rear bearing portion 64 configured to 

support the right side portion of the right rear wheel axle 21b with a right outer rear bearing 64a 

is provided at the right end portion of the right axle case 5 Id. A brake base 76 of a drum brake 

75 for the right rear wheel 4b is integrally formed on the outer periphery of the right end portion 

of the right axle case 51 d.

[0027] The electric motor 41 includes: the rotor 41a integrally rotatably supported by the outer 

periphery of a driving cylinder 47a in which the first driving shaft 47 is inserted; and a stator 

41b situated around the outer periphery of the rotor 41a, and fixed to the center case body 52. A 

ring-shaped bus bar module 41c which is placed overlapping the rotor 41a when viewed in the 

axial direction is supported by the right inner periphery of the stator 41b. One end of a motor 

cord 45a is fixed to the PDU 45, while the other end of the motor cord 45a is fixed to the bus bar 

module 41c. A terminal portion 41 d of the bus bar module 41c, to which the motor cord 45a is 

fixed, is placed overlapping the vehicle body left-right center line CL. In the drawing, reference 

numeral 41e denotes a number-of-revolutions sensor which is fixed to the center wall portion 

52a, and which is configured to detect the number of revolutions of the first driving shaft 47.

[0028] The centrifugal clutch 42 is a clutch configured to start the motor tricycle 1. Once the 

number of revolutions of the electric motor 41 for the starting becomes equal to or greater than a 

predetermined value, the centrifugal clutch 42 transmits the driving power of the electric motor 

41 to the first driving shaft 47. The centrifugal clutch 42 includes: a clutch outer 42a shaped 

like a closed-end cylinder which is opened rightward (on the inner side of the vehicle body left­

right direction), and fixed to the left end portion of the first driving shaft 47; a clutch inner 42b 

situated inside the inner periphery of the clutch outer 42a, and fixed to the left end portion of the 

driving cylinder 47a; and a centrifugal weight 42c situated inside the inner periphery of the 

clutch outer 42a, and swingably supported by the clutch inner 42b.

[0029] The centrifugal weight 42c is separated from the inner peripheral surface of the clutch

outer 42a while the number of revolutions of the electric motor 41 is less than the predetermined

value. Once the number of revolutions of the electric motor 41 becomes equal to or greater than

the predetermined value, the centrifugal weight 42c expands and frictionally engages with the

inner peripheral surface of the clutch outer 42a. This frictional engagement enables the
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3 transmission of torque between the clutch outer 42a and the clutch inner 42b, and accordingly

enables the driving power of the rotor 41a to be transmitted to the first driving shaft 47.

[0030] A motor cover 48 formed from a metal-made flat plate, for example, is placed between 

the centrifugal clutch 42 and the electric motor 41. The motor cover 48 is fastened and fixed to 

the center case body 52, for example, by a bolt B3 which is screwed into the center case body 52 

from the left. This motor cover 48 checks the influence of heat between the centrifugal clutch 

42 and the electric motor 41, and has a dust-prevention effect as well.

[0031] The deceleration mechanism 43 includes: a first small-diameter gear 43b, for example, 

integrally formed on the outer periphery of the right side portion of the first driving shaft 47; a 

first large-diameter gear 43c integrally rotatably supported by the left side portion (on the inner 

side in the vehicle body left-right direction) of the joint shaft 43a which is in parallel with the 

first driving shaft 47; a second small-diameter gear 43e, for example, integrally formed on the 

right side portion (on the outer side in the vehicle body left-right direction) of the joint shaft 43a, 

and adjacent to the first large-diameter gear 43c; and a second large-diameter gear 43f integrally 

rotatably supported by a left cylindrical portion 44e of the housing 44a of the differential 

mechanism 44. The first small-diameter gear 43b and the first large-diameter gear 43c are in 

mesh with each other, and thereby constitute a first deceleration gear pair 43d. The second 

small-diameter gear 43e and the second large-diameter gear 43f are in mesh with each other, and 

thereby constitute a second deceleration gear pair 43g. The deceleration mechanism 43 is 

placed not overlapping the vehicle body left-right center line CL.

[0032] The differential mechanism 44 transmits the driving power, which has been transmitted 

to the housing 44a, to the left and right rear wheel axles 21a, 21b while appropriately allocating 

the driving force between the left and right rear wheel axles 21a, 21b. The differential 

mechanism 44 includes: the left and right differential side gears 44c having an axis extending in 

the left-right direction, and placed coaxially with each other; paired differential pinion gears 44b 

having an axis orthogonal to the left-right direction, and placed coaxially with each other; and a 

housing 44a which houses these gears 44b, 44c.

[0033] A carrier pin 44d penetrating through a housing portion of the housing 44a, which

houses the gears 44b, 44c, in a direction orthogonal to the left-right direction is supported by the

housing portion. The paired differential pinion gears 44b are supported by the carrier pin 44d.
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3 The left or right differential side gears 44c and the corresponding one of the paired differential 

pinion gears 44b are bevel gears that mesh with each other with their rotation center axes 

intersecting at right angles. The left and right inner end portions of the left and right rear wheel 

axles 21a, 21b, which penetrate through the left and right sides of the housing 44a, are integrally 

rotatably inserted into the left and right differential side gears 44c, for example by spline fitting, 

respectively.

[0034] In a case where the movement distances and road surface resistances are equal to each 

other between the left and right rear wheels 4a, 4b while the driving power is transmitted to the 

housing 44a, the paired differential pinion gears configured to revolve together with the housing 

44a do not rotate on their own axis, so that the left and right differential side gear 44c, the left 

and right rear wheel axles 21a, 21b, as well as the left and right rear wheels 4a, 4b rotate at the 

same speed. In a case where the movement distances or the road surface resistances are 

different from each other between the left and right rear wheels 4a, 4b, the paired differential 

pinion gears 44b rotate on their own axes as needed, and thereby make the revolution speeds 

different between the left and right differential side gears 44c, between the left and right rear 

wheel axles 21a, 21b, as well as between the left and right rear wheels 4a, 4b.

[0035] Left and right cylindrical portions 44e, 44f shaped like a cylinder are integrally formed 

on the left and right side portions of the housing 44a, respectively. The left cylindrical portion 

44e is formed with a length enough for the left cylindrical portion 44e to penetrate through the 

rear bearing portion 56 adjacent to the left side of the housing portion. The right cylindrical 

portion 44f is formed relatively long enough for the right cylindrical portion 44f to reach the 

rear bearing portion 56 which is away from the right side of the housing portion. The second 

large-diameter gear 43f is supported by the outer periphery of the right side portion of the right 

cylindrical portion 44f. The differential mechanism 44 is placed in a way that makes the left 

side portions of the housing 44 overlap the vehicle body left-right center line CL.

[0036] The left and right drum brakes 71, 75, for example, includes: brake drums 73, 77

integrally formed on wheel cores of the left and right rear wheels 4a, 4b; the brake bases 72, 76

placed in a way that closes the opening portions of the brake drums 73, 77; and paired brake

shoes 74, 78 supported by the brake bases 72, 76, and caused to face to the insides of the brake

drums 73, 77, respectively. Anchor pins 74a, 78a serving as rotary shafts of the paired brake

shoes 74, 78 are fixedly provided at the brake bases 72, 76, respectively. Camshafts 74b, 78b
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3 configured to operate the paired brake shoes 74, 78 to expand are rotatably supported by the 

brake bases 72, 76. The base end portions of brake arms 74c, 78c linked to the brake controllers 

are attached to protruding end portions of the camshafts 74b, 78b which protrude inward in the 

vehicle left-right direction.

[0037] In the side view of the vehicle body shown in Fig. 2, a straight line LI, which joins the 

axial center (axis C3) of the electric motor 41 and the axial center (axis C2) of the differential 

mechanism 44 (and the rear wheels 4a, 4b), extends in the front-rear direction of the vehicle 

body. To put it specifically, the straight line LI extends inclining in a way that becomes higher 

toward the front in the front-rear direction of the vehicle body. The axial center (indicated by 

the axis C4 in the drawing) of the joint shaft 43a is placed under the intermediate portion of the 

straight line LI. The axial center of the electric motor 41, the axial center of the differential 

mechanism 44 and the axial center of the joint shaft 43a are placed in a way that draws a triangle 

in the side view of the vehicle body. The rear portion of the stator 41b of the electric motor 41 

and the front portion of the housing 44a of the differential mechanism 44 overlap each other in 

the side view of the vehicle body.

[0038] Referring to Figs. 2 and 3, the PDU 45 is fixed to the front end portion of the power unit 

20 while being located across the front end portions respectively of the center case body 52 and 

the left case body 53. The PDU 45 is shaped like a rectangular parallelepiped whose left-right 

width is larger and whose front-rear thickness is shorter. A front wall portion 45b of the PDU 

45 is formed from an aluminum alloy or the like, and multiple heat radiation fins 45c are formed 

on this front wall portion 45b.

[0039] A unit housing portion 65 to house the PDU 45 except its front wall portion 45b is 

provided at the front end portion of the power unit 20. The unit housing portion 65 is formed 

from the front end portion of the center case body 52 as well as the front end portion of the left 

case body 53, and is divided into the left and right parts along the division surface between the 

center case body 52 and the left case body 53. The outer peripheral portion of the front wall 

portion 45b of the PDU 45 is fastened and fixed to the peripheral edge portion of the front end 

opening of the unit housing portion 65 by use of multiple bolts Bl which are screwed from the 

front.
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3 [0040] The left-right width Hl including the housing portion 65 of the PDU 45 is set wider than 

the left-right width of the placement space for the electric motor 41, the differential mechanism 

44, the centrifugal clutch 42 and the deceleration mechanism 43. In other words, the electric 

motor 41, the differential mechanism 44, the centrifugal clutch 42 and the deceleration 

mechanism 43 are placed within the range of the left-right width Hl of the controller. This 

scheme is similarly applied to a case where the PDU 45 is placed in any one of the upper, lower 

and rear end portions of the unit case 51.

[0041] In the side view of the vehicle body shown in Fig. 2, the controller is placed situated on 

the extension of the straight line LI joining the axial center of the electric motor 41 and the axial 

center of the differential mechanism 44 (and the rear wheels 4a, 4b). This reduces the vertical 

width of the module including the power unit 20 and the controller, enhances the degree of 

freedom in laying out the peripheral parts, and secures the height above the ground or the lower 

center of gravity.

[0042] As described above, the motor tricycle 1 (the electric three-wheel vehicle) of the 

embodiment includes: the front wheel 2 as the single driven wheel; the rear wheels 4a, 4b as the 

paired left and right driving wheels; and the power unit 20 provided between the left and right 

driving wheels 4a, 4b. The power unit 20 includes: the center case body 52; the case body 53 

attached to one of the left and right sides of the center case body 52; the right case cover 54 

covering the other of the left and right sides of the center case body 52; the electric motor 41 

placed between the center case body 52 and the left case body 53; the deceleration mechanism 

43 placed between the center case body 52 and the right case cover 54; and the differential 

mechanism 44 placed between the center case body 52 and the right case cover 54. The electric 

motor 41 and the differential mechanism 44 are placed near the vehicle body left-right center 

CL, and allocated to the left and right sides of the vehicle body. At least parts respectively of 

the electric motor 41 and the differential mechanism 44 are placed on the vehicle body left-right 

center CL. The deceleration mechanism 43 is placed away from the vehicle body left-right 

center CL, and on the one of the left and right sides of the first case body 52.

[0043] This configuration places the electric motor 41 and the differential mechanism 44, which

are bulky and heavy items, near the vehicle left-right center line CL in preference to the

deceleration mechanism 43 whose weight is relatively easy to reduce, and can thereby enhance

the weight balance between the left and right sides. In addition, this configuration makes the
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3 electric motor 41 and the differential mechanism 44 overlap each other in the left-right direction, 

and can thereby make the power unit 20 smaller in size by making the power unit 20 protrude 

less outward in the left-right direction.

[0044] In the motor tricycle 1, the electric motor 41 is placed on one of the left and right sides 

of the vehicle body, and the differential mechanism 44 is placed on the other of the left and right 

sides of the vehicle body; and in the side view of the vehicle body, at least parts respectively of 

the electric motor 41 and the differential mechanism 44 overlap each other.

This configuration makes the electric motor 41 and the differential mechanism 44 overlap each 

other in the front-rear direction or in the vertical direction while reducing the left-right width of 

the power unit 20, and can thereby make the power unit 20 smaller in size in the side view of the 

vehicle body.

[0045] In the motor tricycle 1, the power unit 20 includes the centrifugal clutch 42 configured to 

connect and disconnect the power transmission between the electric motor 41 and the 

deceleration mechanism 43; and the centrifugal clutch 42 is placed beside the electric motor 41 

on the one of the left and right sides of the vehicle body.

This configuration enables the vehicle to easily start with the assistance of the centrifugal clutch 

42, and can enhance the weight balance between the left and right sides with the assistance of 

the centrifugal clutch 42 and the deceleration mechanism 43.

[0046] In the motor tricycle 1, the power unit 20 includes the motor cover 48 configured to 

separate the electric motor 41 from the centrifugal clutch 42.

This configuration makes it possible to avoid the influence of the heat between the centrifugal 

clutch 42 and the electric motor 41.

[0047] In the motor tricycle 1, the axle cases 51 b, 51 d configured to cover the left and right rear 

wheel axles 21a, 21b are integrally formed in the left case body 53 and the right case cover 54.

This configuration makes it possible to reduce the number of parts, and to enhance ease of the 

assembly.
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3 [0048] In the motor tricycle 1, the controller (PDU 45) for the electric motor 41 is attached to 

the front end portion of the power unit 20, and the electric motor 41 and the differential 

mechanism 44 are placed within the range of the left-right width Η1 of the controller.

This configuration can shorten wirings between the controller and the electric motor 41 by 

attaching the controller to the power unit 20, and makes it possible to easily assemble the power 

unit 20 and the controller to the vehicle body by building the power unit 20 and the controller as 

a unit.

[0049] In the motor tricycle 1, the straight line LI joining the rotation center (the axis C3) of the 

driving shaft (the driving cylinder 47a) of the electric motor 41 and the rotation center (the axis 

C2) of the differential mechanism 44 extends in the front-rear direction in the side view of the 

vehicle body, and the controller is placed crossing the straight line LI.

This configuration makes it possible to secure the space above the power unit 20 by placing the 

electric motor 41 and the differential mechanism 44, which are the heavy items, in the front-rear 

direction. In addition, this configuration makes it possible to make the positions of the electric 

motor 41 and the differential mechanism 44 lower, as well as to make the center of gravity of 

the power unit 20 lower.

[0050] It should be noted that: the present invention is not limited to the foregoing embodiment; 

and for example, the electric motor 41 and the differential mechanism 44 may be placed by 

exchanging their positions in the left-right direction, or the centrifugal clutch 42 and the 

deceleration mechanism 43 may be placed by exchanging their positions in the left-right 

direction. The deceleration mechanism 43 may be of a chained type or of a belted type, instead 

of the geared type. Furthermore, no specific restriction is imposed on the vehicle body mode, 

and the vehicle body mode is not necessarily limited to the swing-type vehicle. The controller 

may be placed in any one of the upper, lower and rear end portions of the power unit 20 which 

are on the outer peripheral side of the rear wheel axles. A configuration in which a partition 

wall in lieu of the motor cover 48 is formed in the case unit 51 is also acceptable.

Moreover, the configurations of the foregoing embodiment are mere examples of the present 

invention, and the configurations can be variously modified within a scope not departing from 

the gist of the present invention.

AH25(7037633_l):MLW



16

20
13

20
19

97
 

21
 M

ar
 2

01
3 Explanation of the Reference Numerals

[0051]

1 motor tricycle (electric three-wheel vehicle)

2 front wheel (driven wheel)

4a, 4b rear wheel (driving wheel)

20 power unit

21 a, 21 b rear wheel axle (driving wheel axle)

41 electric motor

42 centrifugal clutch

43 deceleration mechanism (power transmission mechanism)

44 differential mechanism

45 PDU (Controller)

48 motor cover (partition wall)

51b, 5 Id axle case

52 center case body (first case body)

53 left case body (second case body)

54 right case cover (case cover)

CL Vehicle body left-right center line (vehicle body left-right center)
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3 Hl left-right width

C2, C3 axis (rotation center)

Tl straight line
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3 CLAIMS

1. An electric three-wheel vehicle comprising:

a single driven wheel;

paired left and right driving wheels; and

a power unit provided between the left and right driving wheels,

the power unit including: a first case body; a second case body attached to one of the left 

and right sides of the first case body; a case cover covering the other of the left and right sides of 

the first case body; an electric motor placed between the first case body and the second case 

body; a power transmission mechanism placed between the first case body and the case cover; 

and a differential mechanism placed between the first case body and the case cover, wherein

the electric motor and the differential mechanism are placed near a vehicle body left-right 

center distributed between the left and right sides of a vehicle body,

at least parts respectively of the electric motor and the differential mechanism are placed 

on the vehicle body left-right center, and

the power transmission mechanism is placed away from the vehicle body left-right center 

on the one of the left and right sides of the first case body.

2. The electric three-wheel vehicle of claim 1, wherein

the electric motor is placed on one of the left and right sides of the vehicle body, and the 

differential mechanism is placed on the other of the left and right sides of the vehicle body, and

in a side view of the vehicle body, at least parts respectively of the electric motor and the 

differential mechanism overlap each other.

3. The electric three-wheel vehicle of claim 1 or 2, wherein

the power unit includes a centrifugal clutch configured to connect and disconnect power 

transmission between the electric motor and the power transmission mechanism,

the electric motor is placed on one of the left and right sides of the vehicle body, and the 

differential mechanism is placed on the other of the left and right sides of the vehicle body, and

the centrifugal clutch is placed beside the electric motor on the one of the left and right 

sides of the vehicle body.

4. The electric three-wheel vehicle of claim 3, wherein the power unit includes a partition 

wall (48) between the electric motor and the centrifugal clutch.
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3 5. The electric three-wheel vehicle of any one of claims 1 to 4, wherein axle cases covering 

left and right driving wheel axles are integrally formed in the second case body and the case 

cover, respectively.

6. The electric three-wheel vehicle of any one of claims 1 to 5, wherein

a controller of the electric motor is attached to any one of front, rear, upper and lower end 

portions of the power unit, and

the electric motor and the differential mechanism are placed within a range of a left-right 

width of the controller.

7. The electric three-wheel vehicle of claim 6, wherein

in a side view of the vehicle body, a straight line joining a rotation center of a driving shaft 

of the electric motor and a rotation center of the differential mechanism extends frontward and 

rearward, and

the controller is placed crossing the straight line.

Dated 5 February 2013

Honda Motor Co., Ltd.

Patent Attorneys for the Applicant/Nominated Person
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