
(12) STANDARD PATENT (11) Application No. AU 2012203514 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Saddle type vehicle

(51) International Patent Classification(s)
B62K 13/08 (2006.01) B62K 11/04 (2006.01)
B62H 1/00 (2006.01) B62K 17/00 (2006.01)

(21) Application No: 2012203514 (22) Date of Filing: 2012.06.15

(30) Priority Data

(31) Number
2011-153098
2011-153140
2011-153174

(43) Publication Date:
(43) Publication Journal Date:
(44) Accepted Journal Date:

(32) Date (33) Country
2011.07.11 JP
2011.07.11 JP
2011.07.11 JP

2013.01.31
2013.01.31
2014.07.17

(71) Applicant(s)
Honda Motor Co., Ltd.

(72) Inventor(s)
Nakabayashi, Shunichi;Sakagami, Koji;Kagiri, Kiyoshi;Nakahira, Kota;Yamamoto, 
Yoshikazu;Okubo, Kiyoharu

(74) Agent / Attorney
Spruson & Ferguson, L 35 St Martins Tower 31 Market St, Sydney, NSW, 2000

(56) Related Art
US 2009/0020980 
US 7287773 
US 6276707 
US 2008/0103663 
US 6581711 
US 2009/0212529



20
12

20
35

14
 

15
 Ju

n 
20

12 SADDLE TYPE VEHICLE

ABSTRACT

A saddle type vehicle (10) for permitting a change from a cruiser to a sport mode, a stand and 

front and rear steps (51,29). In the sport mode (S), a rider is in a forward-tilted posture with first 

and second link plates (64, 65) in a wide-spread state. The bend angle Θ1 between a first line 

segment (82) and a second line segment (83) is a little less than 180°. When the first and second 

link plates (64, 65) are folded into a V-shape, a rear structure body (40) is turned

counterclockwise and a front structure body (20) is turned clockwise. The bend angle 02 is 

reduced. The road clearance (H2) of a drive source support case (44) is smaller with the position 

of center of gravity and the seat being lower. As a result, a cruiser mode (C) is achieved. While 

being a single vehicle, a change in the position of its center of gravity and in the vehicle body 

form can be achieved.
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1/20

20
12

20
35

14
 

15
 Ju

n 
20

12

51 88 /

/ 87 
40

41



S&FRef: P038844

20
12

20
35

14
 

15
 Ju

n 
20

12 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): Shunichi Nakabayashi
Koji Sakagami
Kiyoshi Kagiri
Kota Nakahira
Yoshikazu Yamamoto
Kiyoharu Okubo

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

Invention Title: Saddle type vehicle

The following statement is a full description of this invention, including the best method of 
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SADDLE TYPE VEHICLE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority under 35 USC 119 to Japanese Patent 

Application No. 2011-153174 filed July 11, 2011; Japanese Patent Application No. 2011- 

153098 filed July 11, 2011 and Japanese Patent Application No. 2011-153140 filed July 

11,2011 the entire contents of which are hereby incorporated by reference.

Field of the Invention

[0002] The present invention relates to an improvement in a saddle type vehicle. In 

addition, the present invention relates to a saddle type vehicle equipped with a side stand. 

Further, the present invention is directed to a saddle type vehicle design paying close 

attention to steps on which to position the rider’s feet.

Description of Background Art

[0003] A vehicle on which a rider sits astride a seat is called a saddle type vehicle. 

Motorcycles representative of saddle type vehicles are models constructed in a sport 

mode, a cruiser mode and other modes that have been put to practical use.

[0004] The sport mode is a mode in which the vehicle can travel at high speeds, the 

position of the vehicle’s center of gravity (which means the position of the center of
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gravity of the vehicle as a whole or the position of the center of gravity of a drive source, 

here and hereafter) and the seat position are high, and the rider can take a forward-tilted 

posture, thereby reducing the airflow resistance and securing an agile maneuverability. 

[0005] On the other hand, the cruiser mode is a mode in which the vehicle is good at 

medium-speed travel, the position of the vehicle’s center of gravity and the seat position 

are low, the rider keeps his or her upper body comparatively upright, and the rider can 

have a stable maneuverability while keeping a relaxed riding posture.

[0006] The sport mode and the cruiser mode differ in the form of a body frame or the 

like, and, in principle, a single vehicle cannot have both of these modes. However, a 

vehicle which is a single motorcycle and on which the user can change the riding posture 

according to the user’s taste has been proposed. See, for example, FIGS. 1 and 2 of 

Japanese Patent Laid-Open No. 2008-81083.

[0007] A seat (15) shown in FIG. 2 of Japanese Patent Laid-Open No. 2008-81083 (the 

parenthesized numeral is a reference numeral used in Japanese Patent Laid-Open No. 

2008-81083, here and below) is so configured that its height can be arbitrarily changed as 

indicated by (15), (15’), and (15”) in FIG. 1 of Japanese Patent Laid-Open No. 2008- 

81083. Therefore, the riding posture can be changed easily.

[0008] In FIG. 2 of Japanese Patent Laid-Open No. 2008-81083, the form of a body 

frame (4) is not changed, although a seat (15) can be raised and lowered. The positions 

of an engine (25) and a transmission (26), which are heavy bodies, are also not changed. 

Therefore, the position of the center of gravity is not changed, although the rider’s posture 

is changed. Accordingly, shifting the mode from a cruiser mode to a sport mode or vice 

versa is not possible.

[0009] However, if a single motorcycle (saddle type vehicle) permits an arbitrary
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change from a cruiser mode to a sport mode, the use of the vehicle is enlarged and the

convenience in use of the vehicle is enhanced.

[0010] Referring to motorcycles of the saddle type, the motorcycles are normally 

equipped with stands for use at the time of parking. The stands put to practical use 

include two kinds of stands, namely, a center stand and a side stand. When the 

motorcycle is parked using the side stand, the motorcycle is in the state of being inclined 

toward the side stand side, in relation to the ground surface.

[0011] For adaptation to road surface conditions or for other purposes, it is required to 

control the inclination angle of the vehicle body during the use of the side stand. In 

view of this, a vehicle body inclination angle controller has been proposed. See, for 

example, FIG. 2 of Japanese Patent Laid-Open No. Sho 64-52582.

[0012] A side stand (2) shown in FIG. 2 of Japanese Patent Laid-Open No. Sho 64- 

52582 (the parenthesized numeral is a reference numeral used in Japanese Patent Laid- 

Open No. Sho 64-52582, here and below) includes an outer tube (30) and an inner tube 

(32). When a screw portion (40) is turned by a drive motor (9), a slide arm (41) is 

moved upward or downward. By the slide arm (41), the inner tube (32) is moved 

upward or downward, whereby the length of the side stand (2) is varied.

[0013] Thus, the outer tube (30) for guiding the inner tube (32), the drive motor (9), the 

screw portion (40), and the slide arm (41) are indispensable, so that the side stand (2) is 

complicated in structure, and is high in cost due to the large number of component parts. 

[0014] From the viewpoint of utilization and spread of a vehicle body inclination angle 

controller, a stand structure which is simple in mechanism, includes a small number of 

component parts and can be restrained from rising in cost.

[0015] As a rider sits astride a seat a saddle type vehicle during operation, the rider
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14 places his/her feet on steps. The vehicle is provided with left and right steps. See, for example, 

FIGS. 1 and 4 of Japanese Patent Laid-Open No. 2009-227119.

[0016] FIG. 4 of Japanese Patent Laid-Open No. 2009-227119 is a bottom view, wherein on a 

lower surface of a power unit (50) (the parenthesized numeral is a reference numerals used in 

Japanese Patent Laid-Open No. 2009-227119, here and below), there is provided a step bar (42) 

that extends in the vehicle width direction with left and right steps (41,41) attached to both ends 

of the step bar (42).

[0017] As shown in FIG. 1 of Japanese Patent Laid-Open No. 2009-227119, the steps (41) are 

disposed on the lower side of a seat (29), between a front wheel (18) and a rear wheel (21). 

During traveling, the driver put the driver’s feet on the steps (41) while sitting on the seat (29).

[0018] The positions of the steps (41) are determined uniquely. Even when the driver shifts the 

hip point on the seat (29) along the fore-and-aft direction of the vehicle, the positions of the 

steps (41) are unchanged. Accordingly, the driver cannot change the riding posture so much.

[0019] In this connection, there is a demand for a saddle type vehicle which permits the riding 

posture to be largely changed according to the driver’s taste.

OBJECT OF THE INVENTION

[0020] It is the object of the present invention to substantially overcome or at least ameliorate 

one or more of the foregoing disadvantages or to address the above discussed demands.

SUMMARY

[0021] According to the present invention, there is provided a saddle vehicle comprising: 

a front structure body and a rear structure body;

wherein the front structure body includes a body frame having a head pipe at a front 

portion thereof and extending in a vehicle fore-and-aft direction, a seat frame extending from a 

rear portion of the body frame, a seat supported by the seat frame, a front fork steerably 

mounted to the head pipe, a steering handle mounted to an upper end of the head pipe, and a 

front wheel mounted to lower ends of the front fork;

8794837_1:DOM
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14 the rear structure body includes a rear wheel disposed on a rear side of the front wheel, a 

drive source, disposed on a vehicle front side relative to the rear wheel, and operatively 

connected to drive the rear wheel, and a support body by which the drive source and the rear 

wheel are supported;

the front structure body and the rear structure body are interlinked through a hinge 

portion so as to be bendable in a side view of the vehicle; and

a vehicle body form control mechanism is provided for controlling a vehicle body form 

by setting the bend of the front structure body and the rear structure body to an arbitrary angle in 

the side view of the vehicle, with the hinge portion as an axis.

wherein the vehicle body form control mechanism is a toggle mechanism including an 

actuator mounted to a drive source support case supporting the drive source or to the body 

frame; a screw shaft extending from the actuator and being rotatable by the actuator; a nut 

placed in screw engagement with the screw shaft; and a first link plate linked at its tip to the 

drive source support case and a second link plate linked at its tip to the body frame, the first and 

second link plates being swingably linked to the nut.

[0022] According to an embodiment of the present invention, the saddle type vehicle includes 

the vehicle body form control mechanism that bends the front structure body and the rear 

structure body, with the hinge portion as an axis. Thus, the hinge portion angle is changed 

between a first line segment passing through the center of the hinge portion and being 

orthogonal to a steering shaft and a second line segment passing through the center of the hinge 

portion and through the center of the rear wheel.

[0023] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the support body includes a drive source support case that supports the 

drive source, a swing arm that is vertically swingably mounted to the drive source support case 

through a pivot shaft and supports the rear wheel, and a rear shock absorber provided bridgingly 

between the swing arm and the drive source support case.

[0024] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the vehicle body form control mechanism is a toggle mechanism including 

an actuator mounted to a drive source support case supporting the drive source

8794837_1:DOM
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or to the body frame; a screw shaft extending from the actuator and being rotated by the 

actuator; a nut positioned in screw engagement with the screw shaft; and a first link plate 

linked at its tip to the drive source support case and a second link plate linked at its tip to 

the body frame. The first and second link plates are swingably linked to the nut.

[0025] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the drive source is an electric motor, and the drive source support 

case is provided with a traveling battery in which electrical energy to be supplied to the 

electric motor is stored.

[0026] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the drive source is an internal combustion engine, and the drive 

source support case is provided with a fuel tank in which fuel to be supplied to the 

internal combustion engine is stored.

[0027] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the actuator has an electric motor as a main component, and is 

mounted to the drive source support case.

[0028] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that an operating member for sending a normal/reverse rotation 

command to a control unit that controls the electric motor is added to the steering handle. 

[0029] According to an embodiment of the present invention, the vehicle is divided into 

a front structure body and a rear structure body. The front structure body and the rear 

structure body are interlinked so as to be bendable in a side view of the vehicle, through a 

hinge portion. The bend angle is varied by the vehicle form control mechanism.

[0030] In other words, the vehicle body form can be arbitrarily changed from one to the 

other of a cruiser mode and a sport mode, by the vehicle body form control mechanism.
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[0031J According to an embodiment of the present invention, while being a single 

vehicle, the vehicle is divided into modules of the front structure body and the rear 

structure body, and, by bending the front structure body and the rear structure body with 

the hinge portion as a center in side view of the vehicle, it is possible to simultaneously 

change not only the seat height but also minimum road clearance, the position of the 

vehicle’s center of gravity, and the caster angle. As a result, a saddle type vehicle 

permitting a variety of forms to be created according to the rider’s taste is provided.

[0032] In addition, when the bend angle is enlarged, the seat position is lowered, the 

center of gravity is lowered. Further, the wheel base is elongated, whereby a favorable 

cruiser mode can be obtained. When the bend angle is reduced, the seat position is 

raised, the center of gravity is raised, and, further, the wheel base is shortened, whereby a 

favorable sport mode can be obtained.

[0033] According to an embodiment of the present invention, the vehicle body form 

control mechanism is a mechanism by which the front structure body and the rear 

structure body are bent with the hinge portion as an axis so as to change the angle formed 

between the first line segment passing through the center of the hinge portion and being 

orthogonal to the steering shaft and the second line segment passing through the center of 

the hinge portion and through the center of the rear wheel.

[0034] Since the angle formed between the first line segment orthogonal to the steering 

shaft and the second line segment passing through the center of the rear wheel can be 

changed, the caster angle of the front wheel can be assuredly changed.

[0035] According to an embodiment of the present invention, the rear structure body is 

collectively provided with a drive source support case, a swing arm and a rear shock 

absorber. With the rear structure body thus configured as a module through the function
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of the support body, the bend angle formed between the front structure body and the rear 

structure body through the hinge portion in a side view of the vehicle can be easily 

changed.

[0036] According to an embodiment of the present invention, the vehicle body form 

control mechanism is a toggle mechanism. The toggle mechanism is a simple structure 

having the screw shaft, the nut and the link plates as components, and is inexpensive and 

light in weight.

[0037] According to an embodiment of the present invention, the drive source is an 

electric motor, and the drive source support case is provided with a traveling battery. 

Since the electric motor and the traveling battery are mounted to the same drive source 

support case, a feeder harness is shortened, and there is no fear that the feeder harness 

might be twisted or bent.

[0038] According to an embodiment of the present invention, the drive source is an 

internal combustion engine, and the drive source support case is provided with a fuel tank. 

Since the internal combustion engine and the fuel tank are mounted to the same drive 

source support case, a fuel supply hose is shortened, and there is no fear that the fuel 

supply hose might be twisted or bent.

[0039] According to an embodiment of the present invention, the actuator has an electric 

motor as a main component, and is mounted to the drive source support case. The 

actuator may be an oil hydraulic motor or a pneumatic motor, but an electric motor is 

more inexpensive, smaller in size and lighter in weight.

(0040] According to an embodiment of the present invention, an operating member for 

controlling the electric motor is added to the steering handle. Since the rider can make a 

mode change while sitting astride the seat, the convenience in use of the vehicle is
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improved.

[0041] It is an object of an embodiment of the present invention to provide a saddle type 

vehicle equipped with a stand of a vehicle body inclination angle variable type that has a 

simple mechanism and is composed of a small number of component parts. Thus, the 

stand can be produced with a low cost.

[0042] According to an embodiment of the present invention, a saddle type vehicle 

includes a side stand disposed between a front wheel and a rear wheel wherein a stand 

support portion is provided on a body frame with a stand bracket connected to the stand 

support portion through a first pin extending substantially along a longitudinal direction 

of a vehicle body and which swings in a vehicle width direction until making contact with 

one of a plurality of stoppers. A stand arm is connected to the stand bracket through a 

second pin that swings from an upright position to a stored position.

[0043] According an embodiment of the present invention, the saddle type vehicle is a 

vehicle having a front structure body and a rear structure body as main components. The 

front structure body includes the body frame provided at its front portion with a head pipe 

that extends in a fore-and-aft direction of the vehicle. The side stand is provided at a 

lower portion of the body frame. A seat frame extends from a rear portion of the body 

frame with a seat supported by the seat frame. A front fork is steerably mounted to the 

head pipe with a steering handle mounted to an upper end of the front fork. The front 

wheel is mounted to lower ends of the front fork. The rear structure body includes the rear 

wheel disposed on the rear side of the front wheel with a drive source, disposed on the 

vehicle front side relative to the front wheel, for driving the rear wheel. A support body 

supports the drive source and the rear wheel. A first stopper and a second stopper are 

provided on the support body with the second stopper inclining the stand arm closer to the
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horizontal direction than the first stopper inclines the stand arm. The front structure body 

and the rear structure body are interlinked through a hinge portion so as to be bendable in 

a side view of the vehicle. A vehicle body form control mechanism is provided for 

controlling a vehicle body form by setting the bend of the front structure body and the 

rear structure body to an arbitrary angle in side view of the vehicle, with the hinge portion 

as an axis. Attendant on the control of the vehicle body form, the stand bracket is 

selectively placed in contact with the first stopper when the seat is in a high position, and 

the stand bracket is selectively placed in contact with the second stopper when the seat is 

in a low position.

[0044] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the first stopper is provided at a vehicle-width-directionally side 

surface of the support body. The second stopper is provided at a slant surface inclined in a 

direction from an upper end of the first stopper toward the center of the vehicle width. 

[0045] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the first stopper is provided at a vehicle-width-directionally side 

surface of the support body, and the second stopper is provided at a depth surface of the 

support body, the depth surface being located on the vehicle body center side relative to 

the vehicle-width-directionally side surface.

[0046] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the stand bracket has a pair of extension portions extending to the 

stand support portion, and is swingably engaged with the stand support portion in such a 

manner that the stand support portion is clamped between the extension portions.

[0047] According to an embodiment of the present invention, the saddle type vehicle is 

characterized in that the stand bracket has a single extension portion extending to the
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stand support portion, and is swingably engaged with the stand support portion in such a 

manner that the extension portion is nipped by the stand support portion.

[0048] According to an embodiment of the present invention, the stand arm is mounted 

to the stand bracket through the second pin so as to be swingable from an upright position 

to a stored position. Further, the stand bracket is mounted to the stand support portion 

through the first pin so as to be swingable in the vehicle width direction. The stand 

bracket is restricted in swinging by the stoppers. More specifically, with a plurality of 

stoppers being provided, the vehicle body inclination angle can be varied stepwise in 

stages corresponding to the number of the stoppers.

[0049] The mechanism for this purpose has the stand support portion, the stand bracket, 

the first and second pins, and the stand arm as major parts. The stand support portion, 

the second pin and the stand arm are included in a conventional side stand. By only 

adding the stand bracket and the first pin and the plurality of stoppers to this conventional 

structure, the stand according to this invention is completed.

[0050] According to an embodiment of the present invention, there is provided a saddle 

type vehicle equipped with a stand that does not need a drive motor, is simple in structure 

and can be restrained from rising in cost.

[0051] According to an embodiment of the present invention, the vehicle body form can 

be arbitrarily changed from one to the other of a cruiser mode and a sport mode by the 

vehicle body form control mechanism.

[0052] By providing the support body with the plurality of stoppers, the inclination 

angle of the stand can be changed interlockedly with a change in the vehicle body form. 

[0053] According to an embodiment of the present invention, while being a single 

vehicle, the vehicle is divided into modules of the front structure body and the rear
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structure body, and, by bending the front structure body and the rear structure body with 

the hinge portion as a center in side view of the vehicle, it is possible to simultaneously 

change not only the seat height but also the minimum road clearance, the position of the 

vehicle’s center of gravity, and the caster angle. As a result, a saddle type vehicle 

permitting a variety of forms to be created according to the rider’s taste is provided.

[0054] According to an embodiment of the present invention, the second stopper is a 

slant surface provided in continuity with the upper end of the first stopper. The first 

stopper and the second stopper are provided in continuity.

[0055] According to an embodiment of the present invention, the second stopper is 

provided at the depth surface of the support body located on the vehicle body center side 

relative to the vehicle-width-directionally side surface. When the stand bracket makes 

contact with the depth surface, the pressing force of the stand bracket acts on the depth 

surface substantially perpendicularly. Since the frictional force increases, slipping at the 

contact surface is obviated.

[0056] According to an embodiment of the present invention, the stand bracket has a 

pair of extension portions extending to the stand support portion, and the stand support 

portion is clamped between the extension portions. Since the extension portions are 

provided in a pair, there is no fear of vibration of the stand bracket even when a torsional 

force is applied to the stand bracket.

[0057] According to an embodiment of the present invention, the stand bracket has a 

single extension portion extending to the stand support portion, and the extension portion 

is nipped by the stand support portion. Since the extension portion is single, rigidity of 

the stand bracket can be easily secured, and a stand bracket smaller in size can be realized. 

[0058] It is an object of an embodiment of the present invention to provide a saddle type
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vehicle that permits the riding posture to be largely changed according to the driver’s

taste.

[0059] According to an embodiment of the present invention, a saddle type vehicle on 

which a rider sits astride a seat, includes rear steps disposed on lower sides of the seat 

wherein the rider can position the rider’s feet. Front steps are disposed on a vehicle front 

side relative to the rear steps wherein the driver can position the driver’s feet. The driver 

is permitted to selectively use the rear steps and the front steps. The front steps are tiltable 

steps so that they can be placed in a stored state when not used.

[0060] According to an embodiment of the present invention, the saddle type vehicle 

includes a front structure body and a rear structure body as main components. The front 

structure body includes a body frame provided at its front portion with a head pipe that 

extends in a fore-and-aft direction of the vehicle. The rear steps are provided at rear 

portions of the body frame. A seat frame extends from the body frame with the seat 

supported by the seat frame. A front fork is steerably mounted to the head pipe with a 

steering handle mounted to an upper end of the front fork. A front wheel is mounted to 

lower ends of the front fork. The rear structure body includes a rear wheel disposed 

rearwardly of the front wheel with a drive source, disposed on the vehicle front side 

relative to the rear wheel, for driving the rear wheel. A support body supports the drive 

source and the rear wheel. The front steps are provided at lower portions of the support 

body. The front structure body and the rear structure body are interlinked through a hinge 

portion so as to be bendable in a side view of the vehicle. A vehicle body form control 

mechanism is provided for controlling a vehicle body form by setting the bend of the 

front structure body and the rear structure body to an arbitrary angle in side view of the 

vehicle, with the hinge portion as an axis.
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[0061] According to an embodiment of the present invention, the saddle type vehicle 

includes the front step with a tread plate on which to position the foot. A tread plate 

support shaft extends in a fore-and-aft direction of the vehicle and by which the tread 

plate is swingably attached to the support body. A clip mechanism is provided between 

the tread plate and the support body and by which the tread plate is fixed in a use position 

and a non-use position.

[0062] According to an embodiment of the present invention, when the seat of the 

saddle type vehicle is adjusted to a high position by the vehicle body form control 

mechanism, the rear steps are used. In this state, the front steps are placed in the stored

state.

[0063] According to an embodiment of the present invention, when the seat of the 

saddle type vehicle is adjusted to a low position by the vehicle body form control 

mechanism, the front steps are used. In this state, the rear steps are placed in the stored

state.

[0064] According to an embodiment of the present invention, the vehicle is provided 

with the front steps and the rear steps.

[0065] When the driver bends forward hoping for a sport-mode traveling, it suffices for 

the driver to place the driver’s feet on the rear steps. When the driver keeps the upper 

body upright hoping for a cruise-mode traveling, it suffices for the driver to place the 

driver’s feet on the front steps. The front steps can be placed in a stored state when not 

used.

[0066] According to an embodiment of the present invention, there is provided a saddle 

type vehicle that permits the riding posture to be largely changed according to the driver’s

taste.
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[0067] According to an embodiment of the present invention, the vehicle body form can 

be changed from a cruiser mode to a sport mode by the vehicle body form control

mechanism.

[0068] According to an embodiment of the present invention, while being a single 

vehicle, the vehicle is divided into modules of the front structure body and the rear 

structure body. By bending the front structure body and the rear structure body with the 

hinge portion as a center in side view of the vehicle, it is possible to simultaneously 

change not only the seat height but also the minimum road clearance, the position of the 

vehicle’s center of gravity, and the caster angle. As a result, a saddle type vehicle is 

provided that permits a variety of forms to be created according to the rider’s taste.

[0069] According to an embodiment of the present invention, the tread plates of the 

front steps are each fixed in a use position and a non-use position by the clip mechanism. 

The clip mechanism, naturally, is simple in structure.

[0070] According to an embodiment of the present invention, when the seat is adjusted 

to a high position, the rear steps are used, whereas the front steps are placed in the stored 

state. By sitting on the seat set to the high position and putting the driver’s feet on the 

rear steps, the driver can enjoy traveling at a high-speed.

[0071] According to an embodiment of the present invention, when the seat is adjusted 

to a low position, the front steps are used, whereas the rear steps are placed in the stored 

state. By sitting on the seat set to the low position and putting the driver’s feet on the 

front steps, the driver can enjoy a medium-speed traveling.

[0072] Further scope of applicability of the present invention will become apparent from 

the detailed description given hereinafter. However, it should be understood that the 

detailed description and specific examples, while indicating preferred embodiments of the
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invention, are given by way of illustration only, since various changes and modifications 

within the spirit and scope of the invention will become apparent to those skilled in the art 

from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0073] The present invention will become more fully understood from the detailed 

description given hereinbelow and the accompanying drawings which are given by way 

of illustration only, and thus are not limitative of the present invention, and wherein: 

[0074] FIG. 1 is an exploded view of a saddle type vehicle according to 

an embodiment of the present invention;

[0075] FIG. 2 is an enlarged view of a major part of FIG. 1;

[0076] FIG. 3 is a left side view of the saddle type vehicle;

[0077] FIG. 4 is a sectional view of a vehicle body form control mechanism according 

to the present invention;

[0078] FIG. 5 is a sectional view taken along line 5 of FIG. 4;

[0079] FIG. 6 is a layout view of an operating member;

[0080] FIG. 7 is a perspective view of the vehicle body form control mechanism;

[0081] FIGS. 8(a) and 8(b) show operational views of the vehicle body form control 

mechanism;

[0082] FIG. 9 is an operation view of FIG. 4;

[0083] FIGS. 10(a) and 10(b) show operation views of the saddle type vehicle;

[0084] FIG. 11 is a view showing a modification of FIG. 2;

[0085] FIG. 12 is an enlarged view of a major part of FIG. 1;

[0086] FIG. 13 is a view showing a modification of FIG. 12;

[0087] FIG. 14 is an exploded perspective view of a side stand according to 

an embodiment of the present
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invention;

[0088] FIG. 15 is an operation view of the side stand in a sport mode;

[0089] FIG. 16 is an operation view of the side stand in a cruiser mode;

[0090] FIG. 17 is a view showing a modification of FIG. 15;

[0091] FIG. 18 is a view showing a modification of FIG. 16;

[0092] FIG. 19 is a view showing a modification of FIG. 14;

[0093] FIG. 20 is an exploded perspective view of a front step according to 

an embodiment of the present invention;

[0094] FIG. 21 is a sectional view of a major part of the front step;

[0095] FIGS. 22(a) and 22(b) show operational views of the front step; and 

[0096] FIG. 23 illustrates operational views of the saddle type vehicle.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0097] A mode for carrying out the present invention will be described below, based on 

the accompanying drawings. An embodiment of the present invention will be described 

based on the drawings.

[0098] As shown in FIG. 1, a saddle type vehicle 10 has a front structure body 20 

including a front wheel 21 and a rear structure body 40 including a rear wheel 41 as main 

components. The front structure body 20 and the rear structure body 40 are 

interconnected through a hinge portion 52 so as to be bendable in side view of the vehicle. 

Control of the bending is carried out by a vehicle body form control mechanism 60 

provided bridgingly between the rear structure body 40 and the front structure body 20. 

[0099] The front structure body 20 includes a front fork 22 that supports the front wheel 

21 having a body frame 24 that is provided at a front portion thereof with a head pipe 23 

supporting the front fork 22 and extends in the vehicle fore-and-aft direction. A seat
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frame 25 extends obliquely upwardly from a rear portion of the body frame 24 with a seat 

26 supported by the seat frame 25. A body cover 27 extends toward the vehicle front side 

from a front portion of the seat 26 and covers the body frame 24. Rear plates 28 are 

provided at rear portions of the body frame 24 with rear steps 29 attached to rear portions 

of the rear plates 28. A stand 31 is provided at a rear lower portion of the body frame 24. 

A headlamp 32 and meters 33 are mounted to an upper portion of the front fork 22. A 

steering handle 34 is mounted to the upper end of the front fork 22 with the front wheel 

21 mounted to the lower ends of the front fork 22.

[00100] The rear structure body 40 includes the rear wheel 41 with a drive source 42 

that is disposed on the vehicle front side relative to the rear wheel 41 for driving the rear 

wheel 41 and a support 43 for supporting the drive source 42 and the rear wheel 41. The 

drive source 42 is preferably an electric motor, but may be an internal combustion engine 

such as a gasoline engine.

[00101] The support body 43 includes, for example, a drive source support case 44 that 

supports the drive source 42 with a swing arm 46 that is vertically swingably mounted to 

the drive source support case 44 through a pivot shaft 45 and supports the rear wheel 41. 

A rear shock absorber 47 is provided bridgingly between the swing arm 46 and the drive 

source support case 44.

[00102] As shown in FIG. 2, the drive source support case 44 is a hollow case, and is 

preferably an aluminum die casting, taking into account a reduction in weight. The 

drive source 42 is an electric motor. In the drive source support case 44, a traveling 

battery 53 in which electrical energy to be supplied to the electric motor 42 is stored is 

contained together with the electric motor 42.

[00103] Since the electric motor 42 and the traveling battery 53 are mounted to the same
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drive source support case 44, a feeder harness is shortened, and there is no fear that the 

feeder harness might be twisted or bent.

[00104] Furthermore, a front wall 48 of the drive source support case 44 is hollowed out, 

and a radiator 49 for cooling the electric motor 42 is disposed in the hollow portion. 

[00105] As shown in FIG. 1, the rear steps 29 are attached to the rear plates 28 on the 

front structure body 20 side, whereas front steps 51 are attached to the drive source 

support case 44 on the rear structure body 40 side.

[00106] The front structure body 20 and the rear structure body 40 are interlinked 

through the hinge portion 52. The vehicle body form control mechanism 60 provided in 

the rear structure body 40 is bridgingly connected onto the front structure body 20, 

whereby the saddle type vehicle is completed.

[00107] FIG. 3 is a final drawing of the saddle type vehicle. The saddle type vehicle 

has no difference from an ordinary motorcycle in external appearance. The same 

reference numerals as in FIG. 1 will be applied to the following description, and detailed 

explanations of the reference signs are omitted.

[00108] The vehicle body form control mechanism 60 covered by the body cover 27 

will be detailed below.

[00109] As shown in FIG. 4, the vehicle body form control mechanism 60 is a toggle 

mechanism including an actuator 61 mounted to the drive source support case 44 with a 

screw shaft 62 extended from the actuator 61 and rotated by the actuator 61. A nut 63 is 

placed in screw engagement with the screw shaft 62. First link plates 64 are linked at their 

tips to the drive source support case 44 and second link plates 65 are linked at their tips to 

the body frame 24. The first and second link plates 64, 65 are swingably linked to the nut

63.
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[00110] While the actuator 61 is mounted to the drive source support case 44 in this 

embodiment, it may be mounted to the body frame 24 side.

[00111] The actuator 61 includes an electric motor 66, and a reduction gear 67 for 

reducing the rotational speed of the electric motor 66. The actuator 61 may be an 

electric motor with a reduction gear incorporated in an electric motor case. In the 

alternative, the actuator 61 may be an oil hydraulic actuator having an oil hydraulic motor 

as a main component.

[00112] As shown in FIG. 5, left and right support shafts 68, 68 extend from the 

reduction gear 67. The support shafts 68, 68 are swingably supported on brackets 69, 69 

extending from an inner surface of the drive source support case 44. As a result, the 

actuator 61 is incorporated in, and is swingably supported on, the drive source support

case 44.

[00113] As shown in FIG. 6, the steering handle 34 is provided with an operating 

member 71 such as a seesaw type switch. The operating member 71 is switched over, 

for example by the driver’s left thumb, to C (cruiser mode) or S (sport mode). In 

response to this, a control unit 72 applies normal-rotation or reverse-rotation control to 

the electric motor 66. As a result, the screw shaft 62 is rotated, and the nut 63 is moved 

upward or downward. The operating member 71 is not restricted to the seesaw type 

switch, and it may be of any kind insofar as it is an ON/OFF type switch.

[00114] As shown in FIG. 7, the second link plates 65 are swingably linked to the body 

frame 24. More specifically, from the nut 63 that is moved on the screw shaft 62, and 

through pins 73, the first link plates 64 extend upward and the second link plates 65 

extend downward. The tips of the first link plates 64 are swingably fixed to a bracket 75 

on the drive source support case 44 side through a pin 74, whereas the tips of the second
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link plates 65 are swingably fixed to pipes 77 on the body frame 24 side through pins 76. 

[00115] Operations of the vehicle body form control mechanism 60 will be described 

based on FIG. 8(a) and 8(b).

[00116] FIG. 8(a) shows the position of the nut 63 corresponding to the sport mode. 

The first and second link plates 64 and 65 are wide spread.

[00117] When the nut 63 is moved upward by the actuator, the first and second link 

plates 64 and 65 having been wide spread are folded into a V-shape, as shown in FIG. 

8(b); consequently, the bracket 75 approaches the body frame 24.

[00118] In addition, the inclination of the screw shaft 62 is changed, as shown in FIGS. 

8(a) and 8(b). This change will be described referring to FIGS. 4 and 9.

[00119] The reduction gear 67 shown in FIG. 4 is turned clockwise in the figure, with 

the support shafts 68 as a center. The drive source support case 44 is provided with a 

pocket portion 78, in the vicinity of the reduction gear 67. The pocket portion 78 is 

formed by locally bulging the drive source support case 44 to the outside.

[00120] As shown in FIG. 9, the reduction gear 67 having been turned about the support 

shaft 68 is contained in the pocket portion 78.

[00121] By locally bulging the drive source support case 44 without broadening it as a 

whole, it is possible both to contain the actuator 61 (which is swung) and to make the 

drive source support case 44 compact.

[00122] As shown in FIG. 10(a), in the sport mode, a rider 79 rides the vehicle in a 

forward-tilted posture. The road clearance of the drive source support case 44 is Η1. 

[00123] The first and second link plates 64 and 65 are wide spread. The bend angle Θ1 

formed between a first line segment 82 passing through the center of the hinge portion 52 

and being orthogonal to a steering shaft 81 and a second line segment 83 passing through
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the center of the hinge portion 52 and through the center of the rear wheel 41 is a little

less than 180°.

100124] When the first and second link plates 64 and 65 are folded into a V-shape, 

starting from the just-mentioned state, the rear structure body 40 is turned 

counterclockwise in the figure, about the axis of the hinge portion 52. In addition, the 

front structure body 20 is turned clockwise in the figure, also about the axis of the hinge 

portion 52.

[00125] Upon this change, as shown in FIG. 10(b), the bend angle Θ2 between the first 

line segment 82 and the second line segment 83 is reduced. In conjunction with this, the 

caster angle a2 in FIG. 10(b) is made greater than the caster angle al in FIG. 10(a). For 

example, the caster angle al is 26°, which is suitable for the cruiser mode, while the 

caster angle a2 is 30°, which is suitable for the sport mode.

[00126] As a result, the wheel base W2 in FIG. 10(b) is made greater than the wheel 

base W1 in FIG. 10(a).

[00127] As compared with the condition in FIG. 10(a), the road clearance H2 of the 

drive source support case 44 in (b) is reduced (H2 < Hl), and the position of the center of 

gravity is lowered in FIG. 10(b). Simultaneously, the position of the seat 26 is lowered. 

Consequently, FIG. 10(b) corresponds to the cruiser mode, in which the rider 79 rides in a 

posture of keeping the upper body upright.

[00128] Thus, the vehicle body form can be arbitrarily changed from one to the other of 

the cruiser mode and the sport mode, by the vehicle body form control mechanism.

[00129] According to the present invention, while being a single vehicle, the vehicle is 

divided into modules of the front structure body and the rear structure body, and, by 

bending the front structure body and the rear structure body with the hinge portion as a
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center in side view of the vehicle, it is possible to simultaneously change not only the seat 

height but also minimum road clearance, the position of the vehicle’s center of gravity, 

and caster angle. Therefore, a saddle type vehicle permitting a variety of forms to be 

created according to the rider’s taste is provided.

[00130] FIG. 11 is a view showing a modification of FIG. 2, in which the drive source 

support case 44 is a hollow case, and is preferably an aluminum die casting, taking into 

account a reduction in weight. The drive source 42 is an internal combustion engine. 

In the drive source support case 44, a fuel tank 84 in which a fuel to be supplied to the 

internal combustion engine 42 is stored is contained together with the internal combustion 

engine 42.

[00131] Since the internal combustion engine 42 and the fuel tank 84 are mounted to the 

same drive source support case 44, a fuel supply hose is shortened, and there is no fear of 

twisting or bending of the fuel supply hose.

[00132] Furthermore, the front wall 48 of the drive source support case 44 is hollowed 

out, and the radiator 49 for cooling the internal combustion engine 42 is disposed in the 

hollow portion.

[00133] FIGS. 13 is a view showing a modification of FIG. 12, in which the drive 

source support case 44 is a hollow case, and is preferably an aluminum die casting, taking 

into account a reduction in weight. The drive source 42 is an internal combustion engine. 

In the drive source support case 44, a fuel tank 84 in which a fuel to be supplied to the 

internal combustion engine 42 is stored is contained together with the internal combustion 

engine 42.

[00134] Since the internal combustion engine 42 and the fuel tank 84 are mounted to the 

same drive source support case 44, a fuel supply hose is shortened, and there is no fear of
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twisting or bending of the fuel supply hose.

[00135] Furthermore, the front wall 48 of the drive source support case 44 is hollowed 

out, and the radiator 49 for cooling the internal combustion engine 42 is disposed in the 

hollow portion. Similar reference numerals are used in FIG. 12.

[00136] Meanwhile, as compared with the condition in FIG. 10(a), the road clearance 

H2 of the drive source support case 44 in FIG. 10(b) is reduced (H2 < Hl). The side 

stand 31 for use at the time of parking has to be made to correspond to this change. 

[00137] As shown in FIG. 14, the side stand 31 includes a stand support portion 85 

extending down from the body frame 24; a stand bracket 89 that is connected to the stand 

support portion 85 through a first pin 86 extending substantially along the longitudinal 

direction of the vehicle and which is swung in the vehicle width direction until making 

contact with one of a plurality of stoppers (in this example, a first stopper 87 and a second 

stopper 88). A stand arm 92 is connected to the stand bracket 89 through a second pin 91 

and is swung from an upright position to a stored position. A first elastic member 93 

biases the stand bracket 89 so that a pair of extension portions 89a, 89a extending 

obliquely upwardly from the stand bracket 89 are pressed against the first stopper 87 or 

the second stopper 88. A second elastic member 95 is disposed bridgingly between the 

stand bracket 89 and the stand arm 92 for holding the stand arm 92 in the upright position 

or the stored position.

[00138] The first elastic member 95 is preferably a torsion spring, while the second 

elastic member 95 is preferably a helical extension spring.

100139] The second elastic member 93 is locked at its upper end onto an upper lock 

portion 96 erected on the stand bracket 89, and is locked at its lower end onto a lower 

lock portion 97 erected on the stand arm 92. The upper lock portion 96 and the lower
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lock portion 97 are each preferably a pin.

[00140] In addition, the upper lock portion 96 and the lower lock portion 97 may be 

extended to the reverse side (the vehicle body center side) as compared with the figure. A 

specific example of this will be shown in FIGS. 15 and 16 described later.

[00141] The stand bracket 89 is connected to the stand support portion 85, which 

integrally belongs to the body frame 24, by use of the first pin 86. A click pin 94 is 

inserted into the tip of the first pin 86, so as to prevent the first pin 86 from slipping off. 

The stand arm 92 is connected to the stand bracket 89 by use of the second pin 91. By 

the above-mentioned steps, the side stand 31 in the present invention is completed.

[00142] As the spacing between the extension portion 89a and the extension portion 89a 

is greater, the stand bracket 89 is less liable to be vibrated. More specifically, since the 

extension portions 89a, 89a are provided in a pair, there is no fear of vibration of the 

stand bracket 89 even when a torsional force is exerted on the stand bracket 89.

[00143] As has been described above, the side stand 31 has the stand support portion 85, 

the stand bracket 89, the first and second pins 86, 91 and the stand arm 92 as major parts. 

[00144] The stand support portion 85, the second pin 91 and the stand arm 92 are 

included in the conventional side stand. By only adding the stand bracket 89 and the 

first pin 86 and the plurality of stoppers 87, 88 to this conventional side stand, the side 

stand 31 in the present invention is completed.

[00145] According to the present invention, there is provided a saddle type vehicle 

equipped with a stand which does not need a drive motor, is simple in structure and can 

be restrained from being raised in cost.

[00146] Now, the operation of the side stand 31 will be described below.

[00147] In FIG. 15, the upper lock portion 96 and the lower lock portion 97 extend to
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the vehicle body center side (namely, in the reverse direction to that in FIG. 14) (the same 

applies to FIGS. 16 to 18, as well).

[00148] A side stand switch 99 is provided on the vehicle body center side relative to 

the first pin 86. The side stand switch 99 is a switch which inhibits starting of the 

engine when the side stand 31 is in a use state (upright state) and which permits starting 

of the engine when the side stand 31 is in a non-use state (stored state).

[00149] As shown in FIG. 15, the drive source support case 44 as a major part of the 

support body (FIG. 1, reference sign 43) is formed with the first stopper 87 and the 

second stopper 88.

[00150] The first stopper 87 is formed at a side surface 44a of the drive source support

case 44.

[00151] The second stopper 88 is provided at a slant surface 44b inclined obliquely 

upward from the upper end of the first stopper 87 (side surface 44a) toward the vehicle 

body center.

[00152] The first stopper 87 and the second stopper 88 are provided in continuity with 

each other. The first stopper 87 and the second stopper 88 can be easily formed by 

bending a single sheet. While the number of the stopper is two in this example, the 

number of the stoppers may be three or more.

[00153] The road clearance H3 of the drive source support case 44 corresponds to the 

road clearance Hl in FIG. 10(a). In other words, FIG. 10(a) shows a sport mode, 

wherein the extension portions 89a make contact with the first stopper 87. More 

specifically, while the stand bracket 89 swings with the first pin 86 as a center, the swing 

is limited by the first stopper 87, and a desired vehicle body inclination angle (the angle 

formed between a vertical line and the vehicle body center line, here and below) βΐ is
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obtained.

[00154] FIG. 10(b) shows a cruiser mode, wherein the road clearance of the drive 

source support case 44 has a small value of H2.

[00155] In this instance, as shown in FIG. 16, the road clearance of the drive source 

support case 44 has a small value of H4 (where H4 < H3). While the vehicle body 

frame 24 and the first pin 86 are both lowered attendantly on the mode change, the drive 

source support case 44 is lowered more. As a result, the drive source support case 44 is 

lowered relative to the first pin 86.

[00156] In this case, the extension portions 89a each move from a position on the first 

stopper 87 to a position on the second stopper 88 while sliding. Thus, the extension 

portions 89a make contact with the second stopper 88. While the stand bracket 89 

swings with the first pin 86 as a center, the swing is limited by the second stopper 88, 

whereby a desired vehicle body inclination angle β2 is obtained. The relationship of β2 

withpl in FIG. 13 is β2<β1.

[00157] Now, a modification of FIGS. 14 to 16 will be described below, based on the 

drawings.

[00158] FIG. 17 shows a modification of FIG. 15, wherein the extension portions 89a of 

the stand bracket 89 is elongated, the slant surface 44b provided on the drive source 

support case 44 is shortened, a depth surface 44c is extended upwardly from the upper 

end of the slant surface 44b, and the second stopper 88 is provided at the depth surface 

44c. In other points, FIG. 17 is the same as FIG. 15; therefore, the reference numerals 

used in FIG. 15 are applied also to FIG. 17, and explanations of the reference numerals 

are omitted. Thus, in FIG. 17, the extension portions 89a make contact with the first 

stopper 87 provided at the side surface 44a, like in FIG. 15.
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[00159] FIG. 18 shows a modification of FIG. 16. When the drive source support case 

44 is lowered attendantly on the mode change, the tips of the extension portions 89a come 

into contact with the second stopper 88 provided at the depth surface 44c. In other 

points, FIG. 18 is the same as FIG. 16; therefore, reference numerals used in FIG. 16 are 

applied also to FIG. 18, and explanations of the reference numerals are omitted.

[00160] When the extension portions 89a of the stand bracket 89 make contact with the 

depth surface 44c, the pressing force of the stand bracket 89 acts on the depth surface 44c 

substantially perpendicularly. Since the frictional force increases, slipping on the 

contact surface is obviated.

[00161] FIG. 19 shows a modification of FIG. 12, wherein a single extension portion 

89a was extended from the stand bracket 89. The extension portion 89a is increased in 

width, and rigidity is increased accordingly. The stand support portion 85 is bifurcated. 

With the first pin 86 inserted after the extension portion 89a is set in position. Therefore, 

the stand bracket 89 can be swingably engaged with the stand support portion 85. In 

other points, FIG. 19 is the same as FIG. 14; therefore, the reference numerals used in 

FIG. 14 are applied also to FIG. 19, and explanations of them are omitted.

[00162] Now, the structure and operation of the front step 51 will be described in detail 

below.

[00163] As shown in FIG. 20, the front step 51 includes a support block 85 provided on 

the vehicle body side, a tread plate 86 provided on its upper surface with a rubber or rigid 

resin with a tread plate support shaft 87 extending in the fore-and-aft direction of the 

vehicle and by which the tread plate 86 is swingably attached to the support block 85. A 

clip 88 is fitted to the tip of the tread plate support shaft 87 wherein the tread plate 

support shaft 87 is prevented from slipping off. A clip mechanism 90 is provided between
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the support block 85 and the tread plate 86 and by which the tread plate 86 is fixed in a 

use position and a non-use position.

[00164] The clip mechanism 90 includes, for example, a spring 91, a ball 92 biased by 

the spring 91, and a click plate 97 provided with a first click hole 93 and a second click 

hole 94 in which the ball 92 is to be fitted, with a through-hole 95 through which the tread 

plate support shaft 87 can pass, and with an anti-turning piece 96. The click mechanism 

90 is inexpensive and simple in structure.

[00165] As shown in FIG. 21, the click plate 97 is placed between one end of the 

support block 85 and an arm portion 89 on the tread plate side. Since the anti-turning 

piece 96 is caught on the arm portion 89, the click plate 97 is rotated together with the 

arm portion 89.

[00166] On the other hand, the support block 85 is provided at its one end with a spring 

storing hole 98, in which the spring 91 is stored. The spring 91 presses the ball 92 

against the click plate 97.

[00167] As shown in FIG. 22(a), when the front step 51 is in a use state, the ball 92 is 

fixed by being fitted in the first click hole 93, whereby the tread plate 86 is prevented 

from fluctuating. Then, when the tip of the tread plate 86 is lifted up by hand, the 

lifting-up force surpasses the click force, resulting in the tread plate 86 being rotated 

counterclockwise in the FIG. 22(a) by about 90°.

[00168] As shown in FIG. 22(b), when the front step 51 is in a non-use state, the ball 92 

is fixed by being fitted in the second click hole 94, so that there is no fear that the tread 

plate 86 might fall down clockwise in the FIG. 22(b).

[00169] As shown in FIG. 23, when the pillion passenger 99 rides on the vehicle rear 

side of the driver 79, it suffices for the driver 79 to place his/her feet on the front steps 51,
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and for the pillion passenger 99 to place his/her feet on the rear steps 29.

[00170] According to this example, there is no need for the conventional steps for 

exclusive use for the pillion passenger that are called pillion steps.

[00171] In addition, the present invention is applicable not only to motorcycles but also 

to electric bicycles. In the bicycles, it is possible to omit the swing arm and the rear

shock absorber.

[00172] In addition, the vehicle body form control mechanism is not restricted to the 

toggle mechanism. For instance, a hydraulic cylinder may be directly provided bridgingly 

between the drive case and the body frame. It is to be noted, however, that the toggle 

mechanism exhibits a speed reducing action by the screw shaft and the nut, that makes it 

possible to reduce the capacity of the electric motor. As a result, it is possible to adopt 

an electric motor which is inexpensive and small in size.

[00173] While the electric motor is provided on the drive source support case in the 

embodiment, the electric motor may be provided on the body frame side.

[00174] The operating member for operating the electric motor may not necessarily be 

added to the steering handle. The operating member may be provided in the vicinity of 

the meters. Thus, the operating member may be disposed at an arbitrary position. It 

should be noted here, however, that where the operating member is added to the steering 

handle, it can be operated more speedily and easily, so that a mode change can be easily 

performed.

[00175] In addition to the change of the vehicle body form from the cruiser mode to the 

sport mode, by the vehicle body form control mechanism, a change of the vehicle body 

form into an intermediate mode between the cruiser mode and the sport mode may also be 

performed.
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[00176] The vehicle body form control mechanism according to the present invention is 

preferable for application to motorcycles.

[00177] In addition, the side stand according to the present invention is applicable not 

only to motorcycles but also to electric bicycles. In bicycles, it is possible to omit the 

swing arm and the rear shock absorber.

[00178] The side stand according to the present invention is preferable for application to 

motorcycles.

[00179] In addition, the click mechanism may be any mechanism that exhibits a click 

action, and the structure according to the present embodiment may be modified.

[00180] The front steps and the rear steps in the present invention are preferable for 

application to motorcycles.

[00181] The invention being thus described, it will be obvious that the same may be 

varied in many ways. Such variations are not to be regarded as a departure from the 

spirit and scope of the invention, and all such modifications as would be obvious to one 

skilled in the art are intended to be included within the scope of the following claims.



32

20
12

20
35

14
 

24
 Ju

n 
20

14 CLAIMS

1. A saddle vehicle comprising:

a front structure body and a rear structure body;

wherein the front structure body includes a body frame having a head pipe at a front 

portion thereof and extending in a vehicle fore-and-aft direction, a seat frame extending from a 

rear portion of the body frame, a seat supported by the seat frame, a front fork steerably 

mounted to the head pipe, a steering handle mounted to an upper end of the head pipe, and a 

front wheel mounted to lower ends of the front fork;

the rear structure body includes a rear wheel disposed on a rear side of the front wheel, a 

drive source, disposed on a vehicle front side relative to the rear wheel, and operatively 

connected to drive the rear wheel, and a support body by which the drive source and the rear 

wheel are supported;

the front structure body and the rear structure body are interlinked through a hinge 

portion so as to be bendable in a side view of the vehicle; and

a vehicle body form control mechanism is provided for controlling a vehicle body form 

by setting the bend of the front structure body and the rear structure body to an arbitrary angle in 

the side view of the vehicle, with the hinge portion as an axis.

wherein the vehicle body form control mechanism is a toggle mechanism including an 

actuator mounted to a drive source support case supporting the drive source or to the body 

frame; a screw shaft extending from the actuator and being rotatable by the actuator; a nut 

placed in screw engagement with the screw shaft; and a first link plate linked at its tip to the 

drive source support case and a second link plate linked at its tip to the body frame, the first and 

second link plates being swingably linked to the nut.

2. The saddle vehicle according to claim 1, wherein the vehicle body form control 

mechanism bends the front structure body and the rear structure body, with the hinge portion as 

an axis, in such a manner as to change the angle between a first line segment passing through 

the center of the hinge portion and being orthogonal to a steering shaft and a second line 

segment passing through the center of the hinge portion and through the center of the rear wheel.

3. The saddle vehicle according to claim 1, wherein the support body includes a drive 

source support case for supporting the drive source, a swing arm vertically swingably mounted

8794837_1:DOM



33

20
12

20
35

14
 

24
 Ju

n 
20

14 to the drive source support case through a pivot shaft for supporting the rear wheel, and a rear 

shock absorber provided bridgingly between the swing arm and the drive source support case.

4. The saddle vehicle according to claim 3, wherein the drive source is an electric motor, 

and the drive source support case supporting the drive source is provided with a traveling 

battery in which electrical energy to be supplied to the electric motor is stored.

5. The saddle vehicle according to claim 1, wherein the drive source is an electric motor, 

and the drive source support case supporting the drive source is provided with a traveling 

battery in which electrical energy to be supplied to the electric motor is stored.

6. The saddle vehicle according to claim 3, wherein the drive source is an internal 

combustion engine, and the drive source support case supporting the drive source is provided 

with a fuel tank in which a fuel to be supplied to the internal combustion engine is stored.

7. The saddle vehicle according to claim 1, wherein the drive source is an internal 

combustion engine, and the drive source support case supporting the drive source is provided 

with a fuel tank in which a fuel to be supplied to the internal combustion engine is stored.

8. The saddle vehicle according to claim 1, wherein the actuator has an electric motor as a 

main component, and is mounted to the drive source support case.

9. The saddle vehicle according to claim 6, wherein an operating member for sending a 

normal/reverse rotation command to a control unit for controlling the electric motor is added to 

the steering handle.

10. A saddle vehicle according to claim 1, and further including:

a side stand disposed between the front wheel and the rear wheel;

wherein the side stand includes a stand support portion provided on the body frame, a

stand bracket connected to the stand support portion through a first pin extending substantially 

along a longitudinal direction of the body frame and which swings in a vehicle width direction 

until making contact with one of a plurality of stoppers, and a stand arm connected to the stand 

bracket through a second pin and said stand arm swings from an upright position to a stored 

position.
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14 11. The saddle vehicle according to claim 10, wherein attendant on the control of the vehicle 

body form, the stand bracket is selectively placed in contact with the first stopper when the seat 

is in a high position, and the stand bracket is selectively placed in contact with the second 

stopper when the seat is in a low position.

12. The saddle vehicle according to claim 11, wherein the first stopper is provided at a 

vehicle-width-directionally side surface of the support body, and the second stopper is provided 

at a slant surface inclined in a direction from an upper end of the first stopper toward the center 

of the vehicle width.

13. The saddle vehicle according to claim 11, wherein the first stopper is provided at a 

vehicle-width-directionally side surface of the support body, and the second stopper is provided 

at a depth surface of the support body, the depth surface being located on the vehicle body 

center side relative to the vehicle-width-directionally side surface.

14. The saddle vehicle according to claim 10, wherein the stand bracket has a pair of 

extension portions extending to the stand support portion, and is swingably engaged with the 

stand support portion in such a manner that the stand support portion is clamped between the 

extension portions.

15. The saddle vehicle according to claim 10, wherein the stand bracket has a single 

extension portion extending to the stand support portion, and is swingably engaged with the 

stand support portion in such a manner that the extension portion is nipped by the stand support 

portion.

16. A saddle vehicle according to claim 1, and further including rear steps disposed on lower 

sides of the seat and on which the rider can place the rider's feet, and front steps which are 

disposed on a vehicle front side relative to the rear steps and on which the driver can place the 

driver's feet, the driver permitted to selectively use the rear steps and the front steps; and

the front steps are tiltable steps for placing in a stored state when not used.

17. The saddle vehicle according to claim 16, wherein the front step includes a tread plate on 

which to place the foot, a tread plate support shaft extending in a fore-and-aft direction of the 

vehicle and by which the tread plate is swingably attached to the support body, and a clip
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14 mechanism provided between the tread plate and the support body and by which the tread plate 

is fixed in a use position and a non-use position.

18. The saddle vehicle according to claim 16, wherein when the seat is adjusted to a high 

position by the vehicle body form control mechanism, the rear steps are used, whereas the front 

steps are placed in the stored state.

19. The saddle vehicle according to claim 16, wherein when the seat is adjusted to a low 

position by the vehicle body form control mechanism, the front steps are used, whereas the rear 

steps are placed in the stored state.

Honda Motor Co., Ltd

Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON
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