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[Document Name] Clains
[Claim 1]

A two-wheeled motor vehicle comprising:

an engine;

a vehicle frame having a vertical frame portion extending
vertically at the rear of the engine;

a rear wheel disposed behind the vertical frame portion;

a rear arm arranged to extend in a fore-and-aft direction
at the rear of the vertical frame portion and supported by the
vertical frame portion so as to swing together with the rear
wheel;

a main stand that extends in the fore-and-aft direction
below the rear arm, includes paired support legs spaced apart
from each other in a vehicle width direction, and supports the
vehicle body when the paired support legs are pivoted to a
posture of standing on the ground from a posture of being
arranged to extend in the fore-and-aft direction; and

an exhaust device that 1is connected to an exhaust pipe
extending from the engine, and expands exhaust gas, which
flows from the exhaust pipe, inside the exhaust device,

wherein at least a rear portion of the exhaust device is
positioned lower than the rear arm and between the rear wheel
and the vertical frame portion, and, in a plane view of the
exhaust device and the main stand, at least the rear portion
of the exhaust device is positioned between the paired support
legs in the posture of being arranged to extend in the fore-
and-aft direction.

[Claim 2]

The two-wheeled motor vehicle according to Claim 1,
wherein

the exhaust device is arranged to extend forward below the

vertical frame portion, in a side view of the vehicle body.



[Claim 3]

The two-wheeled motor vehicle according to Claim 1,
wherein

the main stand includes a connecting portion for
connecting the paired support legs together, and

the connecting portion 1s arranged to extend in the
vehicle width direction at the rear of the exhaust device, in
a state where the paired support legs are arranged to extend
in a fore-and-aft direction.
[Claim 4]

The two-wheeled motor vehicle  according to Claim 3,
wherein

the connecting portion is positioned between a rear end
portion of the exhaust device and the rear wheel, in a state
where the paired support legs are arranged to extend in the
fore-and-aft direction.
[Claim 5]

The two-wheeled motor vehicle according to Claim 3 or 4,
wherein

at least the rear portion of the exhaust device 1is
surround by the paired support legs and the connecting portion,
in a state where the paired support legs are arranged to
extend in the fore-and-aft direction.
[Claim 6]

The two-wheeled motor vehicle according to Claim 3,
wherein

the connecting portion is disposed below a front end of
the rear wheel, in a state where the paired suppert legs are
arranged to extend in the fore-and-aft direction.
[Claim 7]

The two-wheeled motor vehicle according to Claim 1,

wherein



the main stand is positioned higher than a lower surface
of the exhaust device.
[Claim 8]

The two-wheeled motor vehicle according to Claim 1,
wherein

a center of the pivoting of the main stand is positioned
higher than the lowest portion of the exhaust device.

[Claim 9]

The two-wheeled motor vehicle according to Claim 1,
wherein

in a side view of the vehicle body, the paired support
legs are positioned lower than the exhaust device, in a state
where the paired support legs are arranged to extend in the
fore-and-aft direction.

{Claim 10]

The two-wheeled motor vehicle according to Claim 1,
wherein

the exhaust device 1is disposed further rearward than the
vertical frame portiocn.

[Claim 117

The two-wheeled motor vehicle according to Claim 1,
further comprising a muffler that expands exhaust gas, which
flows from the exhaust device, inside the muffler and then
releases the exhaust gas to the outside.

[Claim 12]

The two-wheeled motor vehicle according to Claim 11,
further comprising a cushion unit connected to the rear arm
for absorbing shock received by the rear wheel, wherein

a lower end of the cushion unit is directly connected to
the rear arm, not through a link mechanism.

[Claim 13]



' The two-wheeled motor vehicle according to Claim 12,
wherein an upper end of the cushion unit is directly connected
to the vehicle frame, not through the link mechanism.

[Claim 14}

The two-wheeled motor vehicle according to Claim 12,
further comprising an air cleaner for purifying air to be
supplied to the engine, wherein

the air cleaner 1is disposed behind the upper end of the

cushion unit.



[Document Name] Specification
[Title of the Invention] TWO-WHEELED MOTOR VEHICLE
[Technical Field]

[0001]

The present invention relates to a two-wheeled motor
vehicle including an exhaust device, such as a muffler and an
exhaust chamber, which has a space inside for expanding
exhaust gas flowing from an exhaust pipe.

[Background Art]
[0002]

Two-wheeled motor vehicles include an exhaust device
having a space inside for expanding exhaust gas flowing from
an exhaust pipe connected to an engine. For example, a two-
wheeled motor vehicle includes a muffler, serving as the
exhaust device, which discharges expanded exhaust gas to the
outside, the muffler being disposed on the lateral side of a
rear wheel and positioned higher than a rear arm supporting
the rear wheel while allowing it to bounce. Moreover, there
is also available a two-wheeled motor vehicle including an
exhaust chamber serving as the exhaust device, the exhaust
chamber being disposed below a rear arm as well as between the
rear wheel and an engine, or between the rear wheel and a
portion of a vehicle frame that is positioned behind the
engine. Installing the exhaust chamber on the two-wheeled
motor vehicle enables the downsizing of a muffler disposed
downstream of the exhaust chamber.

[0003]

Some two-wheeled motor vehicles have a main stand which
stands on the ground for supporting the wvehicle body while
keeping a rear wheel away from the ground (for example, the
Patent Document 1)}. In this kind of two-wheeled motor vehicle,

the main stand in an unused state, that is, the main stand in



a posture with 1its distal portion raised and closed against
the wvehicle beody, is arranged to extend in the fore-and-aft
direction between an engine and the rear wheel. Due to this,
it is difficult to provide an exhaust device, such as an
exhaust chamber, between the engine and the rear wheel on the
two-wheeled motor vehicle having the main stand. As a result,
the exhaust pipe needs be directly connected to a muffler
disposed on the lateral side of the rear wheel.
[Patent Document 1] JP-A-2002-87360
[Disclosure of the Invention]
[Problem to be Solved by the Invention]

[C004]

However, when an engine capacity is designed to increase
in the two-wheeled motor vehicle including a muffler directly
connected to the exhaust pipe, the muffler is also required to
be enlarged in accordance with the engine capacity.
Consequently, when the engine capacity is designed to increase
in this kind of two-wheeled motor vehicle, a rear portion of
the vehicle body is enlarged because the muffler is disposed
on the lateral side of the rear wheel. Moreover, because the
muffler is positioned higher than the rear arm, it is
difficult to lower the center of gravity of the vehicle body.

[0005]

The present invention is made in view of the above problem,
and its object 1is to provide a two-wheeled motor vehicle
having a main stand capable of inhibiting the enlargement of
the rear portion of the vehicle body and achieving a vehicle
body with a low center of gravity.

[Means for Solving the Problem]
[0006]
In order to solve the above problem, a two-wheeled motor

vehicle according to the present invention includes:

WL



an engine;

a vehicle frame having a vertical frame portion extending
vertically at the rear of the engine;

a rear wheel disposed behind the vertical frame portion;

a rear arm arranged to extend in a fore-and-aft direction
at the rear of the vertical frame portion and supported by the
vertical frame portion so as to swing together with the rear
wheel;

a main stand that extends in the fore-and-aft direction
below the rear arm, includes paired support legs spaced apart
from each other in a vehicle width direction, and supports a
vehicle body when the paired support legs are pivoted to a
posture of standing on the ground from a posture of being
arranged to extend in a fore-and-aft direction; and

an exhaust device that 1is connected to an exhaust pipe
extending from the engine and expands exhaust gas, which flows
from the exhaust pipe, inside the exhaust device.

Further, at least a rear portion of the exhaust device is
positioned lower than the rear arm as well as between the rear
wheel and the vertical frame portion, and, in a plain view of
the exhaust device and the main stand, at least a rear portion
of the exhaust device is positioned between the paired support
legs in the posture of being arranged to extend in the fore-
and-aft direction.

[0007]

According to the present invention, enlargement of the
rear portion of the vehicle body can be suppressed. For
example, by discharging exhaust gas to the outside from the
exhaust device disposed between the vertical frame portion and
the rear wheel without providing a muffler on the lateral side
of the rear wheel, enlargement of the rear portion of the

vehicle body can be suppressed. Moreover, in the two-wheeled

VU



motor vehicle in which a muffler is disposed on the lateral
side of the rear wheel, the muffler disposed on the lateral
side of the rear wheel can be downsized, so that enlargement
of the rear portion of the vehicle body can be suppressed.
Moreover, because the exhaust device is positioned lower than
the rear arm, the center of gravity of the vehicle body can be
lowered. Note that in the present invention, the exhaust
device 1is defined as a muffler that discharges exhaust gas
having expanded inside thereof to the outside, or .an exhaust
chamber that transmits exhaust gas expanded inside thereof to
the muffler.

[Best Mode for Carrying out the Invention]

[0008]

Hereinafter, the first embodiment of the present invention
will be described with reference to drawings. FIG. 1 is a
side view illustrating an entire configuration of a two-
wheeled motor vehicle 1 which is an example of the first
embodiment of the present invention. The two-wheeled motor
vehicle 1 includes a muffler 24 provided as an exhaust device
inside which exhaust gas flowing from an exhaust pipe expands.
FIGs. 2 through 7 are drawings for describing in detail the
configuration of the muffler 24 and the configuration around a
main stand 26. In these figures, the "FWD" direction
indicates a forward direction in the running direction of the
two-wheeled motor vehicle 1.

[0009]

As shown in FIG. 1, in the two-wheeled motor vehicle 1, a
main frame 3 extending in a fore-and-aft direction is disposed
at the rear of a head pipe 2. As shown in FIGs. 1 and 2,
paired right and left pivot support plates 4 and 5 (vertical
frame portions) extending vertically at the rear of an engine

21 are arranged in a vicinity of the middle portion of the



main frame 3 in the fore-and-aft direction. Paired rear arms
6 and 7 arranged to extend in the fore-and-aft direction are
arranged at the rear of the pivot support plates 4 and 5, and
the right and left rear arms 6 and 7 are spaced away from each
other in a vehicle width direction. As shown in FIG. 3, the
pivot support plate 4 is provided with a pivot 4a supporting a
rear arm 6 while allowing it to swing around a portion
adjacent to the front end of the rear arm 6. As shown in FIG.
4, the pivot support plate 5 is proved with a pivot 5a
supporting a rear arm 7 while allowing it to swing around a
porticn adjacent to the front end of the rear arm 7. At the
rear of the engine 21, a rear wheel 8 is disposed (refer to
FIG. 1). Moreover, an axle 8b of the rear wheel 8 1is
rotatably fixed at each portion adjacent to each rear end of
the rear arm 6 and the rear arm 7 (refer to FIG. 1), so that
the rear arms 6 and 7 are capable of swinging around the
pivots 4a and 5a together with the rear wheel 8. In this
regard, the axle 8b of the rear wheel 8 is positicned lower
than the pivots 4a and 5a, so that the rear arms 6 and 7
extend rearward inclining downward. As shown in FIG. 2, a
connecting member 9 extending in the vehicle width direction
(in the directions indicated with the arrow X1 and the arrow
X2) 1is fixed to lower ends of the paired pivot support plates
4 and 5. On the lower surface of the connecting memper 9,
paired attachment members 10 and 11 extending downward are
attached. These attachment members 10 and 11 are provided for
an attachment of a pivotable main stand 26 which is described
later.
(0010}

As shown in FIG. 1, a back stay 12 is interposed between a

rear portion of the main frame 3 and the pivot support plate 4.

In addition, a back stay 13 is interposed between a rear



portion of the main frame 3 and the pivot support plate 5.
Incidentally, the head pipe 2, the main frame 3, the pivot
support plate 4, the pivot support plate 5, the connecting
member 9, the back stay 12, and the back stay 13 constitute a
vehicle body frame.

[0011]

A handlebar 14 is turnably mounted on an upper portion of
the head pipe 2. A headlight 15 is disposed ahead of the head
pipe 2. Moreover, a palr of front forks 16 including a
suspension for absorbing the shock in the vertical direction

is disposed below the head pipe 2. A front wheel 17 is

rotatably fixed to the lower ends of the paired front forks 16.

[0012]

A seat 18 is disposed above a rear portion of the main

frame 3. A fuel tank 19 is disposed ahead of the seat 18.
[0013]

An engine holding member 20 for suspending an engine 21 is
mounted below the main frame 3. The engine 21 is a parallel
four-cylinder engine in which four cylinders (not shown in the
figures) are arranged in the vehicle width direction. The
engine 21 includes: a crankcase 2la inside which a crankshaft
(not shown 1in the figures) extends in the vehicle width
direction; a cylinder body 21b which extends forwardly upward
from an upper portion of the crankcase 2la, and in which four
cylinders (not shown in the figures) are arrayed in the
vehicle width direction; and a cylinder head 21c disposed
above the cylinder body 21b.

[0014)

A drive chain 22 for transmitting the driving force
generated by the engine 21 to the rear wheel 8 extends
rearward from a rear portion of the crankcase 2la. This drive

chain 22 is wound around a drive sprocket (not shown) provided



on the crankcase 2la and a driven sprocket 8a provided on the
rear wheel 8, and meshes with these sprockets. The driven
sprocket 8a 1is positioned closer toe the center in the vehicle
width direction (that is, closer to the rear wheel 8) than the
rear arm 6, so that the drive chain 22 is positioned closer to
the center side in the vehicle width direction than the rear
arm 6 (refer to FIG. 1).
[0015]

Each of four exhaust pipes 23 for discharging the exhaust
gas denerated by the operation of the engine 21 has one end
(the distal side) fixed to a front portion of the cylinder
head 21c. Each exhaust pipe 23 extends rearward from the
cylinder head 2lc. In this embodiment, each exhaust pipe 23
extends downward from the front portion of the cylinder head
21lc, and after that, curves rearward and then extends toward a
rear lower portion cof the engine 21. As shown in FIGs. 3 and
5, each of the four exhaust pipes 23 has the other end
connected to single muffler 24. As shown 1in FIG. 1, the
muffler 24 is interposed between the engine 21 and the rear
wheel 8, and has a function not only to purify the exhaust gas
yielded from the engine 21 but also to reduce the exhaust
noise. That is, a space (an expansion chamber) where the
exhaust gas expands is formed inside the muffler 24 and the
exhaust gas 1is discharged to the ocutside after expanding in
the space, and thereby an exhaust noise generated at the time
of the discharge is reduced. Moreover, a catalyst is disposed
in the muffler 24, and thereby the amount of CO, HC, and NOx
etc. in the exhaust gas is reduced by the operation of the
catalyst.

[0016]
As shown in FIGs. 3 through 5, a rear portion 24e of the

muffler 24 is disposed below the rear arms 6 and 7 in a side

\C



view of the wvehicle body. Moreover, the rear portion 24e 1is
disposed behind the engine 21 and ahead of the rear wheel 8.
That is, as shown in FIG. 5, the muffler 24 is arranged such
that its rear end 24a is positioned ahead of the rear wheel 8
and a given clearance 1s formed between the rear end 24a and
the front of the rear wheel 8. The rear end 24a of the
muffler 24 and the front of the rear wheel 8 are arranged such
that a lower part of the clearance is larger than an upper
part of the clearance. In other words, a rear surface 24f of
the muffler 24 is disposed ahead of the rear wheel 8 and
inclined forward such that the distance between the rear
surface 24f and the rear wheel 8 becomes larger toward the
bottom. Moreover, the rear portion 24e of the muffler 24 is
positioned closer to the center in the vehicle width direction
than a lower portion of the drive chain 22 which extends, in a
side view of the vehicle body, in the fore-and-aft direction
below the rear arm 6 (refer to FIG. 3).
[0017]

As shown in FIG. 3, 4 or 7, the rear portion 24e of the
muffler 24 is positioned behind the pivot support plates 4 and
5 extending vertically at the rear of the engine 21. In
addition, the muffler 24 is formed to extend forward below the
pivot support plates 4 and 5. As described above, in this
embodiment, the connecting member 9 bridges between the lower
ends of the pivot support plates 4 and 5. The mufflier 24 is
formed to extend forward below the connecting member 9, and as
shown in FIG. 7, a front portion 24h of the muffler 24 is
positioned below the connecting member 9. In addition, a
connecting port 241 positioned on a front end of the muffler
24 and connected to the exhaust pipe 23 is positioned further
forward than the pivot support plates 4 and 5 and the

connecting member 9. The rear portion 24e of the muffler 24

VY



1s positioned further rearward than a line connecting a pivot

center 26b of the main stand 26 and the pivots 4a and 5a which

serve as the center of the swinging of the rear arms 6 and 7.
[(0018]

Incidentally, as shown 1in FIG. 7, the muffler 24 is
supported by the connecting member 9. More specifically, a
plate like bracket 24g extending upward 1is provided on an
outer surface of the muffler 24. Meanwhile, the connecting
member 9 has a bracket 9b and a rear bracket 9c¢ fixed to the
bracket 9b and extending rearward from the bracket 9b. The
bracket 24g of the muffler 24 is attached to the rear bracket
9c.

[0019]

As shown in FIG. 5, the rear portion 24e of the muffler 24
includes, on its outer side in the vehicle width direction (on
the side of the arrow X2), a portion on which an exhaust
outlet 24b for discharging the exhaust gas to the outside (to
the ambient air) is attached. The exhaust outlet 24b 1is
formed to extend obliquely rearward in the direction of the
arrow XZ2. The exhaust outlet 24b is obliquely open rearward
and outward 1in the vehicle width direction from the rear
portion 24e of the muffler 24. As shown in Fig. 4, the
exhaust outlet 24b is positioned between the rear arm 7 and
the main stand 26 during running of the two-wheeled motor
vehicle 1, so that the exhaust gas discharged from the exhaust
outlet 24b does not directly hit the rear wheel 8. Moreover,
a cover member 25 is provided to cover the outer peripheral
portion of the exhaust outlet 24b. As shown in FIG. 5, in a
plane view, that is, when the muffler 24 is viewed from above,

a distal portion of the exhaust outlet 24b is housed in the

cover member 25 so as not to protrude from the cover member 25,

[0020]



A distal portion (outermost portion) 24c, defined in a
direction of the arrow XZ/ of the exhaust outlet 24b 1is
positioned more toward the side of the arrow X1 (the inner
side) than an outermost portion 26a, positioned on the side of
the arrow X2, of the main stand 26. In other words, the
outermost portion 24c of the exhaust outlet 24b is positioned
closer to the center in the vehicle width direction than the
outermost portion 26a of the main stand 26 in the vehicle
width direction. In this embodiment, a tension coil spring 30
is provided in a front portion of the main stand 26, and the
lateral portion of the front end of the tension coil spring 30
defines the outermost portion 26a of the main stand 26. In
addition, similar to the exhaust outlet 24b, a distal portion
25a, on the side of the arrow X2, of the cover member 25 is
positioned more toward the side of the arrow X1 (the inner
side) than the outermost portion 26a, positioned on the side
of the arrow X2, of the main stand 26.

[0021]

The two-wheeled motor vehicle 1 includes the main stand 26
for supporting the wvehicle body in a state where the rear
wheel 8 1is separated from the ground when the two-wheeled
motor vehicle 1 is parked. As shown in FIG. 5, the main stand
26 is disposed on both lateral sides of the muffler 24 in the
vehicle width direction (in the directions directed with the
arrow X1 and the arrow X2). The main stand 26 extends in the
fore-and-aft direction below the rear arms 6 and 7 and has
paired right and left support legs 27 and 28 spaced apart from
each other in the vehicle width direction. The main stand 26
pivots upward or downward around the pivot center 26b. The
two-wheeled motor vehicle 1 is capable of running in a state
where the paired support legs 27 and 28 are raised rearward

and arranged to extend in the fore-and-aft direction (a state



of FIG. 3). On the other hand, the paired support legs 27 and
28 pivot downward from a posture of being arranged to extend
in the fore-and-aft direction to a posture of standing on the
ground, and thereby the vehicle body is supported by the two
portions spaced apart from each other in the vehicle width
direction. That is, the main stand 26 supports the wvehicle
body in a state where the rear wheel 8 is separated from the
ground.
[0022]

As shown in FIG. 3 or 5, the pivot center 26b of the main
stand 26 1is positioned higher than the lowest portion 24d of
the muffler 24. Thus, during running (that 1s, 1n a state
illustrated in FIG. 3), the lowest portion 26c of the main
stand 26 is positioned higher that the lowest portion 24d of
the muffler 24. In other words, during running, the main
stand 26 1is disposed such that the entire main stand 26 is
positioned higher than the lowest portion 24d of the muffler
24, In this embodiment, the support legs 27 and 28 are
positioned higher than the lower surface of the muffler 24,
and an upper portion of the rear portion 24e of the muffler 24
1s positioned between the support legs 27 and 28 and the rear
arms 6 and 7 in a side view of the vehicle body.

[0023]

As shown 1in FIGs. 5 and 6, in addition to the paired
support legs 27 and 28 for supporting the vehicle body at the
time of parking (in the state illustrated in FIG. 6) described
above, the main stand 26 includes a cross pipe 29 that
connects the paired support legs 27 and 28 together. Note
that, the cross pipe 29 defines an example of "a connecting
portion" referred to in the present invention. As shown in
FIG. 5, the support leg 27 is positioned on the side of the

arrow X1 of the muffler 24, and the support leg 28 1is

10



positioned on the side of the arrow X2 of the muffler 24. In
other words, in a plane view of the muffler 24 and the main
stand 26, the rear portion 24e of the muffler 24 is positioned
between the paired support legs 27 and 28 in the posture of
being arranged to extend in the fore-and-aft direction. In
the embodiment described herein, as described above, because
the pivot center 26b of the support legs 27 and 28 is
positioned higher than the lower surface of the muffler 24,
the rear portion 24e of the muffler 24 is positioned between
the support legs 27 and 28 when the support legs 27 and 28 are
arranged to extend in the fore-and-aft direction. The main
stand 26 1s arranged such that during running (in a state
illustrated in FIGs. 3 and 5), both ends of the main stand 26
in the vehicle width direction (in the directions directed
with the arrow X1 and the arrow X2) are positioned further
outward than both lateral ends of the muffler 24 in the
vehicle width direction.
[0024]

The support leg 27 has one end (a proximal portion) which
is rotatably connected to the attachment member 10 attached on
the lower surface of the connecting member 9. More
specifically, as shown in FIGs. 2 and 5, a bearing member 27a
1s attached to the one end of the support leg 27. The bearing
member 27a is interposed between one plate 10a and the other
plate 10b of the attachment member 10, and the support leg 27

is fixed to the attachment member 10 by a screw 50 and a nut

51.
[0025]
As shown in FIG. 5, the support leg 27 has a curved shape
so that the other end (that is, the ground side (the distal
side}) of the support leg 27 is widened out toward the outside

(the side of the arrow X1). A reinforcing member 27b is
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attached on the curved portion of the support leg 27, because
a load from the vehicle body is concentrated on this portion
during parking. Moreover, the end portion of the cross pipe
29, on the side of the arrow X1, is welded on the vicinity of
the other end {the ground side) of the support leg 27.

[0026]

Moreover, the support leg 27 has a foot bar 27c (a lateral
protruding member) welded to a vicinity of the portion to
which the cross pipe 29 is welded, and thereby the main stand
26 easily pivots to the posture for parking with the foot bar
27c stepped on by riders. As shown in FIG. 3, in a side view
of the vehicle body, the foot bar 27c¢ is arranged to extend
upward between the muffler 24 and the rear wheel 8 when the
support legs 27 and 28 are arranged to extend in the fore-and-
aft direction, that is, during running of the two-wheeled
motor vehicle 1.

[0027]

A contact plate 27d coming into contact with the ground
through its surface is attached to the other end (that is, the
ground side) of the support leg 27. That is, when the support
leg 27 is disposed to stand on the ground, the lower surface
of the contact plate 27d contacts with the ground. As shown
in FIG. 2, an end portion 27e of the contact plate 27d 1is
formed to incline inward during running at an inclination
angle not greater than a bank angle ol (described later}.

[0028]

As shown in FIG. 5, the support leg 28 has one end (the
proximal portion) rotatably connected to the attachment member
11 attached to the lower surface of the connecting member 9.
More specifically, as shown in FIGs. 2 and 5, a bearing member
28a 1is attached ‘to the one end of the support leg 28. The

bearing member 28a is interposed between one plate lla and the



other plate 1lb of the attachment member 11, and the support
leg 28 is fixed to the attachment member 11 by a screw 52 and
a nut 53.

[(0029]

As shown 1in FIG. 5, a spring attachment member 28b
protruding to the side of the arrow X2 1is attached to a
portion between the one end (the proximal portion) and the
other end (the distal portion) of the support leg 28. One end
of a tension coil spring 30 1is attached to the spring
attachment member 28b, and the other end of the tension coil
spring 30 is connected to one end, positioned on the side of
the arrow X2, of the connecting member 9 through a metal plate
30a. Additionally, as described above, a portion adjacent to
the other end of the tension coil spring 30 defines the
outermost portion 26a of the main stand 26. Moreover, the
ocutermost portion 26a is positioned further outward in the
direction of the arrow X2 than the distal portion 24c,
positioned on the side of the arrow X2, of the exhaust outlet
24b and the distal portion 25a, positioned on the side of the
arrow X2, of the cover member 25. Moreover, a portion of the
cross pipe 29 on the side of the arrow X2 is welded on the
vicinity of the other end of the support leg 28.

(0030]

Moreover, similar to the contact plate 27d of the support
leg 27, a contact plate 28c coming into contact with the
ground through its surface is attached to the other end (the
ground side) of the support leg 28. As shown in FIG. 2, an
end portion 28d of the contact plate 28c is formed to incline
inwardly during running at an inclination angle not greater

than the bank angle al described later.
[0031]
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As shown in FIG. 3, the «cross pipe 29 1is interposed
between the muffler 24 and the rear wheel 8 during running of
the wvehicle. That is, in a state where the paired support
legs 27 and 28 are arranged to extend in the fore-and-aft
direction, the c¢ross pipe 29 extends 1in the vehicle width
direction behind the muffler 24. As shown in FIGs. 3 through
5, 1in this state, the cross pipe 29 is disposed between the
rear end 24a of the muffler 24 and the rear wheel 8, and an
upper portion of the rear portion 24e of the muffler 24 is
surround by the paired support legs 27 and 28, the cross pipe
29, and the connecting member 9 provided at the lower end of
the pivot support plates 4 and 5. In other words, the muffler
24 is equipped in the two-wheeled motor vehicle 1 while
utilizing a space located below the rear arms 6 and 7 and
behind the pivot support plate 4 and 5, and enclosed by the
main stand 26.

[0032]

As shown in FIG. 2, the vicinity of the middle, in the
vehicle width direction (in the directions of the arrow X1 and
the arrow X2), of the cross pipe 29 is formed to protrude
downward during running. That 1is, 1in a state where the
support legs 27 and 28 extend in the fore-and-aft direction,
the cross pipe 29 is formed such that the middle portion of
the cross pipe 29 in the vehicle width direction is positioned
lower than lateral end portions of the cross pipe 29. 1In this
embodiment, the cross pipe 29 is formed to extend from the
middle to the outside in the vehicle width direction while
inclining upward. In addition, as shown 1in FIG. 3, the
vicinity of the middle, in the vehicle width direction (in the
directions of the arrow X1 and the arrow X2), of the cross
pipe 29 is positioned in the lower part of the space between a

rear surface 24f of the muffler 24 and the rear wheel 8.
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Morecover, the lowest portion of the c¢ross pipe 29 is
positioned higher than the lowest portion of the muffler 24.
Therefore, 1in spite of the fact that the cross pipe 29 is
formed to protrude downward as shown in the embodiment, the
minimum ground clearance of the two-wheeled motor vehicle 1
can be prevented from being reduced.

[(0033]

As shown in FIG. 5, during running, the cross pipe 29 is -

arranged to overlap with the rear wheel 8 in a plane view of
the main stand 26. That is, tﬁe cross pipe 29 is formed below
a forwardly protruding portion (a front end portion) of the
rear wheel 8 to avoid any contact with it during running.
Therefore, in a state where the support legs 27 and 28 are
arranged to extend in the fore-and-aft direction, the cross
pipe 29 is positioned below the front end of the rear wheel 8.
[0034]

As shown in FIG. 2, vicinities of both ends, defined in
the vehicle width direction (in the directions of the arrow X1
and the arrow X2), of the cross pipe 29 are inclined inwardly
at 1inclination angles a2 and a3 with respect to the vertical
direction during running, where the inclination angles a2 and
a3 are not gfeater than the maximum inclination angle of the

vehicle body (the bank angle w«l). That is, as described above,

both lateral portions of the cross pipe 29 are inclined upward
in a state where the paired support legs 27 and 28 extend in
the fore-and-aft direction. Moreover, the inclination angles
aZ and a3 of the cross pipe 29 with respect to the vertical
direction are not greater than the bank angle al. With this
structure, during running, the cross pipe 29 can avoid the
forwardly bulging portion of the rear wheel 8 toward the lower

side, and be inclined at the bank angle ol.

[(0035]
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Note that the bank angle al is defined as the maximum
inclination angle at the time when the vehicle body is
inclined in the Al and the A2 directions shown in FIG. 2.
Moreover, the two—-wheeled motor wvehicle 1 includes bank
sensors 31 and 32 that allow the rider to recognize the bank
angle al. As shown in FIGs. 2 through 4, brackets 33a and 34a
are attached to paired plate members 33 and 34 supported by
the paired pivot support plates 4 and 5, and footrests (steps)
35 and 36 on which riders «can place their feet are
respectively attached to the brackets 33a and 34a. These
footrests 35 and 36 protrude in the X1 and the X2 direction
respectively, and the bank sensors 31 and 32 are attached to
lower portions of the footrests 35 and 36 respectively.
Additionally, the rear portion 24e of the muffler 24 1is
disposed between the left bracket 33a and the footrest 35, as
well as between the right bracket 34a and the footrest 36.

[0036]

As shown in FIG. 2, the bank sensor 31 firstly contacts
with the ground when the vehicle body becomes inclined in the
Al direction shown 1in FIG. 2. This allows the rider to
recognize the bank angle al (the maximum inclination angle) of
the vehicle body with respect to the vertical direction when
the vehicle body is inclined in the Al direction. Moreover,
the bank sensor 32 firstly contacts with the ground when the
two-wheeled motor vehicle 1 becomes inclined in the A2
direction shown in FIG. 2. This allows the rider to recognize
the bank angle ol (the maximum inclination angle) of the
vehicle body with respect to the vertical direction when the
vehicle body is inclined in the A2 direction.

[0037]
As shown in FIG. 3 or 5, a side stand 37 for supporting

the vehicle body in a posture of being inclined is attached to
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an end, positioned on the side of the arrow X1, of the
connecting member 9. The side stand 37 includes a support leg
38 arranged to extend in the fore-and-aft direction below the
rear arm 6. The support leg 38 is capable of pivoting around
one end (the proximal portion) of the support leg 38. The
vehicle body 1s supported in its posture of being inclined
with the support leg 38 which is pivoted around its one end to
stand on the ground. As shown in FIG. 5, a spring attachment
mempber 38a is attached to a portion of the support leg 38
positioned on the side of the arrow X2, and one end of a
tension coil spring 39 is attached to the spring attachment
member 38a. The other end of the tension coil spring 39 is
connected to an attaéhment portion 37a supporting the support
leg 38 capable of pivoting, and connecting the side stand 37
to the connecting member 9.
[0038]

As shown in FIG. 3, during running, the lowest portion 37b
of the side stand 37 1is positioned higher than the lowest
portion 26c of the main stand 26. Moreover, as shown in FIG.
2, during running, the side stand 37 is positioned higher than
a limit defined by the bank angle ol shown in FIG. 2.

[0039]

As described above, in the two-wheeled motor vehicle 1,
the rear portion 24e of the muffler 24 is positioned lower
than the rear arms 6 and 7 as well as between the pivot
support plates 4 and 5 and the rear wheel 8. Also, in a plane
view of the muffler 24 and the main stand 26, the rear portion
24e is disposed between the paired support legs 27 and 28 in a
posture of being arranged to extend in the fore-and-aft
direction. This suppresses the enlargement of the rear
portion of the vehicle body. That is, as in the two-wheeled

motor vehicle 1, by discharging the exhaust gas to the cutside
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from the muffler 24 disposed between the engine 21 and the
rear wheel 8 without providing the muffler on the lateral side
of the rear wheel 8, enlargement of the rear portion of the
vehicle body can be suppressed. In this regard, in the two-
wheeled motor vehicle in which the muffler is disposed on the
lateral side of the rear wheel, the muffler disposed on the
lateral side of the rear wheel can be downsized, so that
enlargement of the rear portion of the vehicle body can be
suppressed. Moreover, the muffler 24 is positioned lower than
the rear arms 6 and 7, which can lower the position of the
center of gravity of the vehicle body.
[0040]

Moreover, in the two-wheeled motor vehicle 1, the muffler
24 1is provided to extend forward below the pivot support
plates 4 and 5 in a side view of the vehicle body. With this
structure, the space inside the muffler 24 can be increased.

[0041]

Moreover, 1in the two-wheeled motor vehicle 1, the muffler
24 includes the exhaust outlet 24b for discharging the exhaust
gas to the outside. With this structure, the exhaust gas can
be discharged to the outside without providing a muffler, for
discharging the exhaust gas to the outside, on the lateral
side of the rear wheel 8. As a result, enlargement of the
rear portion of the vehicle body is further suppressed.

[0042)

Moreover, in the two-wheeled motor vehicle 1, the exhaust
outlet 24b 1is obliquely open rearward and outward in the
vehicle width direction. This prevents the exhaust gas
discharged from the exhaust outlet 24b from directly hitting
on the rear wheel 8.

[0043]



Moreover, 1in the two-wheeled motor vehicle 1, the exhaust
outlet 24b is positicned higher than the support legs 27 and
28 in a posture of being arranged to extend in the fore-and-
aft direction. That is, in the two-wheeled motor vehicle 1,
the exhaust outlet 24b 1is disposed in a rear portion of the
muffler 24, as well as between the rear arm 7 and the main
stand 26 in a state of running. This prevents the exhaust
outlet 24b from hitting with the rear wheel 8 disposed behind
the muffler 24. Moreover, the exhaust gas can be discharged
by effectively utilizing a space between the main stand 26 and
the rear arm 7.

[0044]

Moreover, in the two-wheeled motor vehicle 1, the
outermost portion 24c of the exhaust outlet 24b in the vehicle
width direction (in the direction of the arrow X2) 1is
positioned further inward (toward the side of the arrow XI1)
than the outermost portion 26a of the main stand 26 in the
vehicle width direction (in the direction of the arrow X2).
Accordingly, the main stand 26 protects the exhaust outlet 24b
from the physical impact in the lateral direction (in the
direction of the arrow X2).

[0045]

Moreover, 1in the two-wheeled motor vehicle 1, the main
stand 26 includes the cross pipe 29 for connecting the paired
support legs 27 and 28 together. Further, the cross pipe 29
1s arranged to extend in the vehicle width direction at the
rear of the muffler 24, in a state where the paired support
legs 27 and 28 are arranged to extend in the fore-and-aft
direction. With this structure, the muffler 24 can be
protected by the cross pipe 29.

[0046]
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Moreover, in the two-wheeled motor wvehicle 1, the cross
pipe 29 1is positioned between the rear wheel 8 and the rear
end 24a of the muffler 24, in a state where the paired support
legs 27 and 28 are arranged to extend in the fore-and-aft
direction. Because of this, the main stand 26 including the
paired support legs 27 and 28 can be disposed while utilizing
a small clearance between the rear end 24a of the muffler 24
and the rear wheel 8.

[0047]

That 1s, 1in the conventional two-wheeled motor vehicle
having the rear wheel, the engine, and the muffler interposed
between the lower portion of the engine and the rear wheel,
there 1is inconvenience that it is difficult to dispose a
member other than the muffler between the engine and the rear
wheel. Due to this, in the conventicnal two-wheeled motor
vehicle, it is difficult to provide the main stand for
supporting the two-wheeled motor vehicle during parking with
two portions thereof spaced away from each other in the
vehicle width direction body. Regarding this point, in the
two-wheeled motor vehicle 1, the muffler 24 is disposed such
that the rear end 24a is positioned ahead of the rear wheel 8.
Further, the main stand 26 1is arranged such that during
running, the cross pipe 29 is positioned between the rear end
24a of the muffler 24 and the rear wheel 8. With this
structure, the main stand 26 having the paired support legs 27
and 28 can be installed to the two-wheeled motor vehicle 1
while a small clearance between the rear end 24a of the
muffler 24 and the rear wheel 8 is effectively utilized.

[0048]

Moreover, in the two-wheeled motor vehicle 1, in a state

where the paired support legs 27 and 28 are arranged to extend

in the fore-and-aft direction, the rear portion 24e of the



muffler 24 1s surrounded by the paired support legs 27 and 28
and the cross pipe 29. With this structure, the muffler 24
can be protected more reliably.

[0049]

Morecver, in the two-wheeled motor vehicle 1, in a state
where the paired support legs 27 and 28 are arranged to extend
in the fore-and-aft direction, the cross pipe 29 is disposed
below the front end portion of the rear wheel 8. With this
structure, the clearance between the muffler 24 and the rear
wheel 8 can be utilized more effectively.

[0050]

Moreover, 1in the two-wheeled motor wvehicle 1, the cross
pipe 29 1is formed such that in a state where the paired
support legs 27 and 28 are arranged to extend in the fore-and-
aft direction, the middle portion of the cross pipe 29 in the
vehicle width direction is positioned lower than both lateral
ends of the cross pipe 29. That is, the cross pipe 29 is
formed such that the vicinity of the middle, in the vehicle
width direction (in the directions of the arrow X1 and the
arrow X2), of the cross pipe 29 protrudes downward during
running. With this structure, the cross pipe 29 can be
disposed to avoid contacting with the most bulging portion
(front end portion) of the rear wheel 8.

[0051]

Moreover, the two-wheeled motor vehicle 1 includes the
bank sensors 31 and 32 that come into contact with the ground
when the vehicle body is inclined at the maximum inclination
angle al. Moreover, in a state where the paired support legs
27 and 28 are arranged to extend in the fore-and-aft direction,
the cross pipe 29 is disposed to extend from the center in the
vehicle width direction to the outside in the vehicle width

direction and to be inclined upward, and the inclination
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angles a2 and o3 of the cross pipe 29 with respect to the
vertical direction is not greater than the maximum inclination
angle ol. That is, portions adjacent to both ends, defined in
the vehicle width direction (in the directions of the arrow X1
and the arrow X2), of the cross pipe 29 are formed to be
inclined inwardly at inclination angles a2 and a3 with respect
to the vertical direction when the vehicle is running, where
the inclination angles a2 and a3 are not greater than the bank
angle ol (the maximum inclination angle) of the vehicle body.
This prevents the bank angle al of the vehicle body from
becoming smaller due to provision of the cross pipe 29 to the
main stand 26.

[{0052]

Moreover, in the two-wheeled motor vehicle 1, the main
stand 26 is positioned higher than the lower surface of the
muffler 24. With this structure, the side surfaces of the
muffler 24 can be protected by the main stand 26.

[0053]

Moreover, in the two-wheeled motor vehicle 1, the pivot
center 26b of the main stand 26 is positioned higher than the
lowest portion 24d of the muffler 24, With this structure,
the main stand 26 can be positioned higher the lowest portion
24d of the muffler 24 when the main stand 26 is pivoted upward
during running.

[0054]

Moreover, the two-wheeled motor vehicle 1 includes the
side stand 37 arranged to extend in the fore-and-aft direction
below the rear arm 6 and supporting the vehicle body in a
posture of being inclined through its pivoting and standing on
the ground. Further, the side stand 37 is disposed higher
than the main stand 26. That 1is, during running, the side

stand 37 1is not the lowest part of the two-wheeled motor
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vehicle 1. This prevents the minimum ground clearance from
becoming smaller due to provision of the side stand 37.
[0055]

Moreover, 1in the two-wheeled motor vehicle 1, the main
stand 26 1is arranged such that during running, both the end
portions of the main stand 26 in the vehicle width direction
(in the directions of the arrow X1 and the arrow X2) are
positioned further outward than both the end portions of the
muffler 24 in the vehicle width direction. Moreover, during
running, the lowest portion 26c of the main stand 26 1is
positioned higher than the lowest portion 24d of the muffler
24. This prevents the main stand 26 from hitting with the
lower surface of the muffler 24 when the main stand 26 is
pivoted upward. Moreover, the main stand 26 can be positioned
higher than the lowest portion 24d of the muffler 24 without
forming a recess on the lower surface of the muffler 24 to
aveoid being hit. As a result, the volume of the muffler 24 is
prevented from becoming smaller, and during running, the
distance between the main stand 26 and the ground is prevented
from becoming smaller.

[0056]

In the two-wheeled motor vehicle 1, the side stand 37 is
provided in addition to the main stand 26. However, only the
main stand 26 may be provided without the side stand 37.

[0057]

Also, in the two-wheeled motor vehicle 1, the cross pipe
29 is formed such that the vicinity of the middle of the cross
pipe 289 in the wvehicle width direction protrudes downward.
However, the cross pipe 29 may be formed such that the
vicinities of both lateral ends of the cross pipe 29 in the

vehicle width direction protrude downward in addition to the
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vicinity of the middle of the cross pipe 29 in the vehicle
width direction.
[0058]

Also, in the two-wheeled motor vehicle 1, the exhaust
outlet 24b for discharging the exhaust gas 1is provided on the
rear portion 24e of the muffler 24. However, at the rear of
the muffler 24 that functions to purify the exhaust gas
discharged from the engine 21 and to reduce exhaust noise, an
exhaust outlet functioning to purify the exhaust gas
discharged from the engine 21 and to reduce exhaust noise may
be further provided. In such a case, the functions to purify
the exhaust gas discharged from the engine 21 and to reduce
exhaust noise may be provided toc the overall exhaust outlet.
Moreover, the functions to purify the exhaust gas discharged
from the engine 21 and to reduce exhaust noise may be provided
to only a portion of the exhaust outlet positioned ahead of
the rear wheel 8.

[0059]

Next, the second embodiment according to the present
invention will be described with reference to the drawings.
FIG. 8 is a side view showing an outer appearance of a two-
wheeled motor vehicle 100 according to this embodiment. FIG.
9 is an enlarged side view of a vehicle, which mainly shows a
main stand {(center stand) 170 of the two-wheeled motor vehicle
100. FIG. 10 is a perspective view showing an entire vehicle
frame of the two-wheeled motor wvehicle 100. FIG. 11 shows the
main stand 170 in a closed-posture viewed from the front of
the wvehicle body. FIG. 12 shows the main stand 170 in a
standing-posture viewed from the front of the vehicle body.
FIG. 13 is a side view of the main stand 170 in the closed-
posture, and an exhaust chamber 171. FIG. 14 is a bottom view

of the main stand 170 in the closed-posture, and the exhaust
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chamber 171. In thé drawings described herein, the exhaust
chamber 171 1is provided as an exhaust device inside which
exhaust gas flowing from an exhaust pipe expands.

[0060]

As shown 1in FIG. 8, in the two-wheeled motor vehicle 100,
an upper portion of front forks 105, which supports a front
wheel 103 while allowing it to rotate, is supported by a head
pipe 121 so that right-and-left turning can be performed. As
shown in FIG. 10, a fore-and-aft extending portion 122 of a
main frame 124, whose front portion is welded to the rear of
the head pipe 121, extends linearly rearward and downward from
the head pipe 121 while being positioned in the center of the
vehicle in the width direction. Moreover, an upper end of a
down tube 123 is welded to the head pipe 121. The down tube
123 extends straight and downward from its upper end, and a
bracket 123a 1is mounted at a liower end portion of the down
tube 123. As shown in FIG. 8, the bracket 123a is fixed to
the front side of a crankcase 102a of an engine 102. Moreover,
a hanger 140 is attached to the middle portion of the fore-
and-aft extending portion 122 through a reinforcing member 141.
The hanger 140 extends downward from the middle portion of the
fore-and-aft extending portion 122. A cylinder body 102b of

the engine 102 is fixed to the distal portion of the hanger
140.

[0061]

A side plate 150L which serves as a part of a member for
rigidity of the vehicle body is disposed at the rear of the
engine 102. A through bolt 172 extending in the vehicle width
direction is disposed -in the vicinity of the center of the
side plate 150L in the vertical direction. A rear arm (rear
swing arm) 160 is disposed at the rear of the engine 102 while

extending in the fore-and-aft direction. A front end portion
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of the rear arm 160 is rotatably supported by the through bolt
172. A rear end portion of the rear arm 160 supports a rear
wheel 104. This structure allows the rear arm 160 to swing
vertically around the through bolt 172 together with the rear
wheel 104.

[0062]

As shown in FIG. 8, a saddle-type fuel tank 107 is
disposed on the fore-and-aft extending portion 122, and a seat
103 is disposed behind the fuel tank 107. An area below a
rear portion of the fuel tank 107, as well as below the seat
103, 1is covered with a side cover 106 which 1is a resin outer
cover. As shown in FIG. 10, the fore-and-aft extending
portion 122 of the main frame 124 is a straight round pipe
extending from the head pipe 121 to a vicinity of the rear end
of the fuel tank 107. A saddle shaped bracket 176 is welded
to a rear end of the fore-and-aft extending portion 122 while
covering the rear end of the fore-and-aft extending portion
122 from above. Front end portions of paired right and left
seat rails 135L and 135R are respectively welded on both side
surfaces of the saddle shaped bracket 176. The seat rails
135L and 135R are constituted by round pipes and extend
obliquely rearward from the side surfaces of the saddle shaped
bracket 176 to the outside (that is, toward the outside in the
vehicle width direction). After that, the seat rails 135L and
135R extend straightly rearward and upward. Moreover, the
seat rails 135L and 135R are coupled with each other at three
portions by cross members 138-1, 138-2, and 138-3 arrayed in
this order from the front of the vehicle. The seat 103 1is
disposed on these seat rails 135L and 135R.

[0063]
A vertically-extending portion (vertical frame portion)

125 extending straightly in the vertical direction of the
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vehicle body at the rear of the engine 102 is welded to a rear
end of the fore-and-aft extending portion 122. Both of the
fore-and-aft extending portion 122  and the wvertically-
extending portion 125 are welded to the saddle shaped bracket
176 and a reinforcing member 144, and they are firmly.fixed to
each other by the saddle shaped bracket 176 and the
reinforcing member 144 disposed on an inner corner of their
connection portion, and constitute the main frame 124.
[0064]

A reinforcing member 143 is welded to an inner corner of a
connection portion among the fore-and-aft extending portion
122, the head pipe 121, and the down tube (round pipe) 123.
Moreover, the reinforcing member 141 is welded to a lower side
of a middle portion of the fore-and-aft extending portion 122.
Moreover, a reinforcing pipe 142 bridges between the
reinforcing member 141 and the reinforcing member 143. With
this structure, the fore-and-aft extending portion 122, the
head pipe 121, and the down tube 123 can be firmly fixed to
each other.

[0065]

The vertically-extending portion 125 is constituted by a
front pipe 125F and a back pipe 125B, each of which is a
square pipe with a rectangular cross section. In the
vertically-extending portion 125, the front pipe 125F and the
back pipe 125B are affixed on each other by welding while
being arranged such that their wider side surfaces face in the
fore-and-aft direction of the vehicle body. The vertically-
extending portion 125 has an even width at the upper portion,
its width becomes gradually wider at the middle portion, and
its width becomes an even width again at the lower portion.
That is, the vertically-extending portion 125 is formed such

that its width changes in accordance with positions in the
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extending direction (vertical direction). As a result, the
rigidity required for the vehicle body is secured.
[0066]

A first  support pipe 126 is welded to a rear surface of
the back pipe 125B of the vertically-extending portion 125.
The first support pipe 126 1s a round pipe and extends
straight in the vehicle width direction. A cap 126a in which
a female screw groove is formed is welded to both lateral ends
of the first support pipe 126.

[0067]

L-shaped common brackets 127L and 127R are welded to both
lateral side surfaces of the vertically-extending portion 125
and positioned below the first support pipe 126. The common
brackets 127L and 127R are formed into a shape of a flat plate
whose rear ends are bent inward (toward the center in the
vehicle width direction). Their bent portions are welded to a
rear surface of the back pipe 125B, and inner surfaces of
their portions extending in the fore-and-aft direction are
welded to lateral side surfaces of the front pipe 125F and
lateral side surfaces of the back pipe 125B. Each front end
of the common brackets 127L and 127R protrudes further forward
than the front surface of the front pipe 125F of the
vertically-extending portion 125. In their protruding
portions, a bolt insertion hole for fixing to an upper portion
of the rear surface of the crankcase 102a is formed.

[0068]

A front end of each of the back stays 136L and 136R
constituted by a round pipe is welded on an outside surface of
the extending portion of the common brackets 1271 and 127R,
which extend in the fore-and-aft direction. The back stays
136L and 136R extend rearward and upward, and their rear ends

are respectively welded to lower surfaces of the rear portions
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of the seat rails 135L and 135R. Moreover, a cross member 139
is welded on the front end sides of the back stays 136L and
136R, thereby coupling the back stays 136L and 136R together.
Moreover, proximal ends of rear footrest stays 137L and 137R
for mounting a footrest 183 (fefer to FIG. 8) on which fellow
passengers place their feet are welded on middle portions of
the back stays 136L and 136R. The rear footrest stays 137L
and 137R extend downward from their proximal portions.
[0069]

A pivot bracket 128, which is an elongated plate including
left and right portions bent forward, is attached below the
common brackets 127L and 127R. Each bent portion of the pivot
bracket 128 is welded to the lateral side surfaces of the
front pipe 125F and the back pipe 125B, and the portion
between the bent portions is welded to a rear surface of the
back pipe 125B. Front ends of the bent portions protrude
further forward than the front surface of the front pipe 125F.
Through holes for inserting a pivot support pipe 129, which is
a round pipe extending straight in the vehicle width direction,
are formed in the protruding portions of the pivot bracket 128.
The pivot support pipe 129 is inserted through the through
holes and fixed by welding.

[0070]

A second support pipe 130 extending straight in the
vehicle width direction is disposed on a lower end of the
vertically-extending portion 125. The vertically-extending
portion 125 and the second support pipe 130 are connected to
each other to thereby form a shape of an upside-down T letter.
The second support pipe 130 1is a square pipe with a
rectangular cross section and disposed such that its wider
side surfaces face in the vertical direction. An upper

surface of the second support pipe 130 is welded to a lower
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end surface of the vertically-extending portion 125. A small
plate 131 in a shape of a flat plate is welded to a left end
of the second support pipe 130, while closing the opening end
cof the second support pipe 130. Moreover, a main stand
bracket 133L constituted by two parallel plates extending
downward is welded on the left portion of the lower surface of
the second support pipe 130.
[0071]

As shown in FIG. 9, 13, or 14, a substantially box-shaped
exhaust chamber 171 is disposed at the rear of the vertically-
extending portion 125 and in front c¢f the rear wheel 104. The
exhaust chamber 171 is disposed below the rear arm 160, and an
upper surface 17lc of the exhaust chamber 171 extends
obliquely rearward and downward along the rear arm 160. An
exhaust pipe 173 extending from the engine 102 and then
passing below the engine 102 toward the rear is connected to
the exhaust chamber 171. More specifically, a front surface
17la of the exhaust chamber 171 is positioned behind the
second support pipe 130 and provided with a connecting port
171b. The exhaust pipe 173 extends rearward below the second
support pipe 130 to be connected to thelconnecting port 171b.

[0072]

The exhaust chamber 171 is supported by the second support
pipe 130. More specifically, an attachment portion 171g is
provided on a left side surface 171k of the exhaust chamber
171 while being formed to swell outward from the left side
surface 171k. The attachment portion 171g is attached to a
main stand bracket 133L welded to the second support pipe 130.
In FIG. 13, the main stand bracket 133L is shown by a phantom
line. As shown in FIG. 14, an attachment portion 130a
protruding downward 1is provided on a lower surface of the

second support pipe 130. Meanwhile, a plate-like bracket 171h



i1s provided on the right portion of a lower surface 171d of
the exhaust chamber 171 while extending forward from the lower
surface 171d. The bracket 171lh is attached to the attachment
portion 130a. In this way, the exhaust chamber 171 1is
supported by the second support pipe 130.

[0073]

A space for expanding exhaust gas flowing from the exhaust
pipe 173 1is formed inside the exhaust chamber 171. A muffler
179 is disposed on the lateral side of the rear wheel 104 (in
this embodiment, disposed in the right side of the rear wheel
104) and positioned higher than the rear arm 160. The muffler
179 is connected to the exhaust chamber. 171 through a
connecting pipe 178. More specifically, the connecting pipe
178 extends obliquely rearward toward the outer side of the
vehicle body from a right side surface 1713 of the exhaust
chamber 171, and is connected to the muffler 179. Also, a
space for expanding exhaust gas flowing from the exhaust
chamber 171 is formed inside the muffler 179. Moreover, an
exhaust outlet (not shown) for discharging exhaust gas to the
outside is provided on a rear end portion of the muffler 179.
In this regard, the muffler 179 is covered by a muffler cover
179%9a from the outside in the vehicle width direction. In
addition, a plate-like bracket 178a is provided on the outer
circumferential surface of the connecting pipe 178. Meanwhile,
a plate-like bracket 171i extending toward the bracket 178a is
attached to the lower surface 171d of the exhaust chamber 171.
The bracket 178a and the bracket 171i are overlapped and fixed
to each other by a.bolt 177. By doing this, the connecting
pipe 178 is supported by the exhaust chamber 171.

[0074]
The exhaust chamber 171 is fixed to the main stand bracket

133L. A left proximal portion of the main stand 170
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surrounding the exhaust chamber 171 while being arranged in
the closed-posture 1s rotatably fixed to the main stand
bracket 133L (refer to FIG. 9). The main stand bracket 133R
is welded on the right end side of the second support pipe 130.
The main stand bracket 133R is also constituted by two
parallel plates extending downward, and its outer plate is
welded to an opening right end of the second support pipe 130
while closing the opening. Its inner plate is welded on the
lower surface of the second support pipe 130. A right
proximal portion of the main stand 170 is fixed to the main
stand bracket 133R while being capable of rotating.
[0075]

Moreover, as shown in FIG. 10, engine brackets 134L and
134R are welded on a front surface of the second support pipe
130, while protruding forward. With this structure, a lower
portion of a rear side-surface of the crankcase 102a is fixed.
That 1is, a front portion of the crankcase 102a of the engine
102 is fixed to the down tube 123, and an upper portion of a
rear portion of the crankcase 102a is fixed to the vertically-
extending portion 125 through the common brackets 127L and
127R. Moreover, a lower portion of the rear portion of the
crankcase 102a is fixed to the vertically-extending portion
125 through the engine brackets 134L and 134R and the second
support pipe 130. Moreover, the cylinder body 102b is fixed
to the fore-and-aft extending portion 122 through the hanger
140 and the reinforcing member 141. By doing this, the engine
102 is firmly fixed to the respective portions of the &ehicle
frame to thereby serve as one of members for rigidity of the
vehicle body.

[0076]
Additicnally, a recess 125a to avoid the swelling portion

of the crankcase 102a is formed on the lower right portion of
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a front surface of the front pipe 125F. Moreover, as shown in
FIG. 12, two grooves 125b extending vertically are formed on a
rear surface of the back pipe 125B. The grooves 125b extend
from below the pivot bracket 128 and then reach the side of
rear ends of the common brackets 127L and 127R. This
structure improves the strength of the vertically-extending
portion 125.
[0077]

As shown in FIGs. 8 and 9, a side plate 150L is disposed
to the left of the vertically-extending portion 125 of the
main frame 124, while being spaced away from the vertically-
extending portion 125. In a similar manner, a side plate (not
shown) 1is disposed to the right of the vertically-extending
portion 125, while being spaced away from it. These side
plates are members made by aluminum die casting, and are
mempbers having substantially the same shape.

[06078]

As shown 1in FIG. 9, the side plate 150L integrally
includes a plate portion 150a formed into a plate shape
extending in the vertical direction of the vehicle body, and a
footrest bracket portion 150b extending rearward from a lower
portion of the plate portion 150a, so that the side plate 150L
has the shape of substantially a letter L in a side view. An
insertion hole for inserting the through bolt 172 serving as
the pivot is formed in the center of the plate portion 150a.
The through bolt 172 inserted through the insertion hole
passes through the front end portion of the rear arm 160 and
the pivot support pipe 129, and then reaches an insertion hole
formed on the side plate disposed on right side of the vehicle
body. A nut is screwed onto the tip portion of the through
bolt 172. In this way, the rear arm 160 is supported by the
through bolt 172 while being capable of swinging.
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[0079]

Moreover, an upper portion of the side plate 150L is fixed
to the left end of the first support pipe 126 by a bolt. Also,
a lower portion of the side plate 150L is fixed to the small
plate 131 by two bolts. In this way, the side plate 150L is
firmly fixed to the vehicle frame at positions below and above
the through bolt 172 serving as the pivot.

[6080]

A footrest bracket supporting a proximal portion of a
footrestf180 (refer to FIG. 9) is formed on a rear end portion
of the footrest bracket portion 150b of the side plate 150L.
The footrest bracket portion 150b and the footrest 180 are
disposed on the lateral sides (the right side and the left
side) of the exhaust chamber 171. Moreover, a pivot insertion
hole for inserting the pivot of a shift pedal 181 is formed on
a substantially middle portion of the footrest bracket portion
150b. In addition, a cover bracket portion is formed on an
upper edge of the footrest bracket portion 150b, and a metal
cover 182 that covers the lateral side of the rear arm 160 is
fastened to the cover bracket portion by a bolt.

[0081]

As shown 1in FIGs. 9, 11, and 12, the main stand 170
includes paired right and left support legs (main pipes) 170b
and 1701 extending in the fore-and-aft direction below the
rear arm 160 when the main stand 170 is arranged in a closed-
posture.

[0082]

The support leg 170b is a round pipe positioned on the
left side of the vehicle body, and arranged to extend in the
vertical direction of the vehicle body when the main stand 170
is disposed in a standing-posture. An attachment plate 170a

further extending in the extending direction of the support
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leg 170b is welded on a proximal portion of the support leg
170b. Moreover, a small metal plate 170f is welded to the
distal end of the support leg 170b, while covering the end
surface of the support leg 170b. Front and rear Edges of the
small metal plate 170f are curved upward. The attachment
plate 170a is inserted between the plates constituting the
main stand bracket 133L. An insertion hole is formed in the
attachment plate 170a, and a bolt 193 to be tightened to the
main stand bracket 133L is inserted into the insertion hole,
thereby rotatably supporting the attachment plate 170a.
[0083]

In a similar manner, the support leg 170i is a round pipe
positioned on the right side of the wvehicle body, and is
arranged to extend in the vertical direction of the wvehicle
body when the main stand 170 1is disposed in the standing-
posture. An attachment plate 170k further extending in the
extending direction of the support leg 170i is welded on a
proximal portion of the support leg 170i. Moreover, a small
metal plate 170h is welded to the distal end of the support
leg 170i, while covering the end surface of the support leg
1701. Front and rear edges of the small metal plate 170h are
curved upward. The attachment plate 170k is_inserted between
the plates constituting the main stand bracket 133R. An
insertion hole is formed in the attachment plate 170k, and a
bolt 193 to be tightened to the main stand bracket 133R is
inserted into the insertion hole, thereby supporting the
attachment plate 170k while being capable of rotating. The
vicinities of the distal ends of the support legs 170b and
1701 are coupled with each other through a cross pipe (cross
member) 170g constituted by a round pipe. The bolt insertion
holes of the attachment plates 170a and 170k are positioned on

a common center line. In this way, the main stand 170 can
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integrally pivot around the line passing through the center of
the bolt insertion holes.
[0084]

Additionally, the main stand bracket 133R has a spring
attachment boss 174 formed thereon, which is formed to extend
outward from the vehicle body. The spring attachment boss 174
is positioned further forward, as well as higher, than the
insertion hole of the attachment plate 170k for inserting the
bolt 193. Also, a hook 1703 extending outward from the
vehicle body is formed on a middle portion of the support leg
1701. Moreover, a spring 194 is disposed between the spring
attachment boss 174 and the hook 1703, and urges their
positions to be attracted to each other. In this way, the
main stand 170 is urged to stay in the closed-posture when it
is positioned in the closed-posture, and is urged to stay in
the standing-posture when it is positioned in the standing-
posture.

[0085]

Moreover, the main stand bracket 133L is positioned closer
to the vertically-extending portion 125 of the main frame 124
than the main stand bracket 133R. Thus, the support leg 170b
disposed on the left side of the wvehicle body is slightly bent
to the left side at its middle portion. With this structure,
the metal plate 170f can be located further leftward, which
leads to stable supporting of the vehicle body when standing.

[0086]

A proximal end of a foot bar 170d, which is a metal bar
having a diameter smaller than that of the support leg 170b,
is welded on the distal portion of the support leg 170b
disposed on the left side of the vehicle body, that is,
disposed on the metal plate 170f side thereof. The foot bar

170d is substantially perpendicular to the support leg 170b.



4t

A triangle reinforcing member for reinforcing the support leg
170b is welded on the fixing portion between the foot bar 170d
and the support leg 170b. The foot bar 170d extends straight
te the upper and outer side of the vehicle body, and its
distal portion 170e is bent to the inner side of the vehicle
body (toward the center in the vehicle width direction). As
shown in FIGs. 9 and 11, when the main stand 170 is disposed
in the closed-posture, the distal portion 170e of the foot bar
170d 1is directed straight to the inner side of the vehicle
body. With this structure, riders can easily place their toes
on the distal portion 170e of the main stand 170 disposed in
the c¢losed-posture.
[0087]

As stated above, the exhaust chamber 171 1is disposed
between the vertically-extending portion 125 and the rear
wheel 104. As shown in FIG. 9 or 13, in a side view of the
vehicle body, the exhaust chamber 171 is positioned between
the main stand 170 in the closed-posture and the rear arm 160.
Moreover, as shown in FIG. 14, in a bottom view of the vehicle
body, the exhaust chamber 171 is positioned between the
support leg 170b and the support leg 170i when the main stand
170 is in the closed-posture, that is, when the support legs
170b and 1701 are arranged to extend in the fore-and-aft
direction. In this embodiment, as shown in FIG. 13, the
support legs 170b and 1701 are positioned lower than the
exhaust chamber 171 when the main stand 170 is placed in the
closed-posture. More specifically, 1in a state where the
support legs 170b and 170i are arranged to extend in the fore-
and-aft direction, the support legs 170b and 170i are located
at substantially the same height as the lower surface 171d of
the exhaust chamber 171, and lower portions in outer

‘circumferential surfaces of the support legs 170b and 170i are
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located lower than the lower surface 171d. Moreover, the
cross pipe 170g is located at substantially the same height as
the lower surface 171d of the exhaust chamber 171, and thus
the exhaust chamber 171 is arranged to have the lower surface
171d surrounded by the main stand 170. In this regard, a
lower portion of a rear surface 17le of the exhaust chamber
171 is inclined rearward, so that a rear end portion 171f of
the exhaust chamber 171 is positioned above the cross pipe
170g.
[0088]

Moreover, the foot bar 170d provided on the distal side of
the left support leg 170b extends upward when the support legs
170b and 1701 are arranged to extend in the fore-and-aft
direction. Also, in a side view of the vehicle body, the foot
bar 170d is positioned between the rear surface 17le of the
exhaust chamber 171 and the rear wheel 104.

[0089]

In the two-wheeled motor wvehicle 100 as described above,
the following advantages exist compared to the conventional
two-wheeled motor vehicle. Conventionally, there is available
a two-wheeled motor vehicle having a configuration that allows
riders to easily press down a foot bar by using a small plate-
like pedal attached to the distal portiocn of the foot bar.
However, attaching the pedal to the distal portion of the foot
bar by welding or the like invites an increase in the cost.
Morecover, the small plate-like pedal does not necessarily
allow riders to press it down easily. In this regard, there
is available another two-wheeled motor vehicle having a
configuraticn in which a distal portion of a foot bar is bent
outward from the vehicle beody. This configuration makes it
easier for riders to step down on the distal portion of the

foot bar, and achieves a cost reduction of the main stand.
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[0090]

However, in the configuration in which the distal portion
of the foot bar is bent outward from the vehicle body, there
is a problem that the outer appearance could be deteriorated
because the distal portion of the foot bar extends to the
outside of the vehicle body and a distal end surface of the
foot bar faces the lateral side of the vehicle body when the
foot bar 1is seen from the lateral side of the two-wheeled
motor vehicle. Moreover, there is another problem that it is
difficult to perform a so-called main stand turn. The main
stand turn is defined as an operation where a rider standing
on the side of the vehicle body inclines the vehicle body to
the rider's side in a state where a main stand is upright,
supports the entire vehicle body while using only the distal
end of the support leg, and after that, turns the two-wheeled
motor vehicle on the distal end of the support leg. The main
stand turn is used to turn the direction of the two-wheeled
motor vehicle in a narrow space. In the configuration where
the distal portion of the foot bar is bent to the outside,
when the two-wheeled motor vehicle is inclined for performing
the main stand turn, the distal end of the foot bar tends to
come into contact with the ground. Therefore, it is difficult
to support the entire vehicle body only by the distal portion

of one support leg. As a result, it is difficult to perform

the main stand turn.
[0091]

Regarding this problem, in the two-wheeled motor vehicle
100, the main stand 170 includes the paired right and left
support legs 170b and 1701 positioned below the vehicle body
as well as between the front wheel 103 and the rear wheel 104.
Moreover, the proximal portions of the support legs 170b and

1701 are supported with the vehicle frame so that the support

Az
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legs 170b and 1701 are capable of pivoting between the
standing-posture, 1in which each support leg extends to the
greound, and the closed-posture, in which each distal portion
of the support legs (metal plates 170f and 170h) approaches
the lower portion of the wvehicle body. Moreover, the proximal
portion of the foot bar 170d is attached to the distal portion
of the left support leg 170b of the vehicle body, and the foot
bar 170d extends in the upper and outer direction of the
vehicle body when the support leg 170b is in the closed-
posture, and its distal portion 170e is bent to the inner side
of the vehicle body. Because of this, the distal portion 170e
of the foot bar 170d extends to the inner side of the vehicle
body, and the distal end surface of the foot bar 170d faces
the inside of the vehicle body when the foot bar 170d is seen
from the lateral side of the two-wheeled motor vehicle 100.
As a result, its outer appearance can be improved. Moreover,
the distal portion of the foot bar 170d does not tend to come
into contact with the ground, even when the vehicle body is
inclined. As a result, the main stand turn can be easily
performed.
[0092]

More specifically, in the main stand turn, when only the
metal plate 170f provided on the distal portion of the support
leg 170b 1is in contact with the ground by inclining the
vehicle body whereas the metal plate 170h is separated from
the ground, the entire vehicle body is supported by only the
metal plate 170f. In this situation, by further increasing
the inclination of the vehicle body, the bent portion 170m of
the foot bar 170d first comes into contact with the ground as
shown in FIGs. 9 and 12. At this time, the distal portion
170e is restrained from touching the ground compared to the

structure in which the distal portion extends to the outside
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of the vehicle body, because in this embodiment, the distal
portion 170e extends to the inner side of the vehicle body.
[0093]

As shown in FIG. 11, in the two-wheeled motor vehicle 100,
the metal plate 170f at the distal end of the support leg 170b
is positioned further inward of the vehicle body by the
distance L1 than the outer lateral side surface of the rear
arm 160 when the main stand 170 is disposed in the closed-
posture. On the other hand, the foot bar 170d is arranged to
extend outward from the vehicle body from the vicinity of the
metal plate 170f beyond the outer lateral side surface of the
rear arm 160 when the support leg 170b is placed in the
closed-posture. For this reason, the foot bar 170d of the
two-wheeled motor vehicle 100 is required to be relatively
long.

[(0094]

Moreover, as shown in FIG. 11, the pivot of the paired
right and left support legs 170b and 1701 is positioned lower
by the distance L2 than the 1lower surface of the second
support pipe 130 which defines the 1lowest surface of the
vehicle frame. Therefore, the foot bar 170d 1is required to
extend from the height of the pivet to a height where riders
can easily place their feet. Also for this reason, the foot
bar 170d is regquired to be long.

[{0095]

Moreover, as shown in FIG. 9, the footrest 180 1is
positioned further rearward of the vehicle body than the
vertically-extending portion 125 of the main frame 124 and the
side plate 150L, and the pivot of the main stand 170 is
positioned further forward than the footrest 180. In such a
structure, for the purpose of securing a distance between the

foot bar 170d and the footrest 180, the proximal end of the
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foot bar 170d 1is required to be positioned closer to the
distal end of the support leg 170b. For the same purpose, the
foot bar 170d 1is required to extend in a direction
substantially perpendicular to the extending direction of the
support leg 170b.

[0096]

These configurations in the two-wheeled motor vehicle 100
invite an inconvenience that the foot bar 170d tends to come
in contact with the ground at the time of the main stand turn.
However, in the present embodiment, because the distal portion
170e of the foot bar 170 is bent inward, such an inconvenience
can be prevented.

[0097]

Moreover, in the two-wheeled motor vehicle 100, the paired
support legs 170b and 170i are positioned lower than the
exhaust chamber 171 in a side view of the vehicle body when
the paired support legs 170b and 170i are arranged to extend
in the fore-and-aft direction. With this structure, the
exhaust chamber 171 can be protected by the support legs 170b
and 170i.

[00S98]

Moreover, in the two-wheeled motor vehicle 100, the main
stand 170 includes the foot bar 170d provided on the distal
portion of one support leg 170b, and when the paired support
legs 170b and 170i are arranged to extend in the fore-and-aft
direction, the foot bar 170d is disposed to extend upward and
is positioned between the rear surface 17le of the exhaust
chamber 171 and the rear wheel 104 in a side view of the
vehicle body. With this structure, the rear surface 17le of
the exhaust chamber 171 can be protected by the foot bar 170d.

[0099]
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Moreover, the distal portion 170e of the foot bar 170d is
bent toward the center in the vehicle width direction. With
this structure, the rear surface 17le of the exhaust chamber
171 can be protected by the distal portion 170e.

[0100]

Moreover, the two-wheeled motor vehicle 100 includes the
footrest 180 on which the riders place their feet during
riding, and the footrest bracket portion 150b for supporting
the footrest 180. Furthermore, the footrest 180 and the
footrest bracket porticn 150b are disposed on the lateral side
of the exhaust chamber 171. With this structure, the exhaust
chamber 171 can be protected by the footrest 180 and the
footrest bracket portion 150b.

[0101]

Next, a third embodiment according to the present
invention will be described with reference to the drawings.
FIG. 15 is a left side view of a two-wheeled motor vehicle 210
according to the present embodiment. FIG. 16 is a right side
view of the two-wheeled motor vehicle 210 in a state where a
vehicle body cover etc. is removed. FIG. 17 1s a perspective
view showing the configuration of a rear arm 260 and a cushion
unit 270 included in the two-wheeled motor vehicle 210.

[0102]

As shown in FIG. 15, the two-wheeled motor vehicle 210
includes a front wheel 220 and a rear wheel 290. The two-
wheeled motor vehicle 210 drives the rear wheel 290 with the
driving force generated by an engine 240. A fuel tank 254 for
storing fuel is disposed above the engine 240. A seat 255 for
riders to sit on is disposed at the rear of the fuel tank 254.

[0103]
The engine 240 is a single-cylinder four-cycle engine.

The engine 240 is an air-cooled engine with a small



54

displacement. The engine 240 1is mounted toc a vehicle body
frame 230 constituting a framework of the two-wheeled motor
vehicle 210.

[0104]

A rear arm (swing arm) 260 arranged to extend in the fore-
and-aft direction 1is disposed at the rear of the engine 240.
The rear wheel 290 1s supported by the rear arm 260, while
being allowed to move substantially in the wvertical direction.
The rear arm 260 includes paired right and left arm portions
262L and 262R supporting the axle 291 of the rear wheel 290
while allowing the axle 291 to rotate (refer to FIG. 17), and
the arm portions 262L and 262R are spaced apart from each
other in the vehicle width direction. The wvehicle body frame
230 includes a pivot portion 234 supporting the rear arm 260
while allowing it to swing.

[0105]

A cushion unit 270 is connected to a front portion 260a of
the rear arm 260. The cushion unit 270 absorbs shock received
by the rear wheel 290.

[01l06]

An exhaust device unit 2100 is connected to the engine 240.
The exhaust device unit 2100 includes an exhaust pipe 2110 and
a muffler 2190. Moreover, the exhaust device unit 2100
includes an exhaust chamber 2120 defining the exhaust device
that expands exhaust gas flowing from the exhaust pipe 2110 in
its inside. The exhaust chamber 2120 is connected to the
engine 240. More specifically, the exhaust chamber 2120 is
connected to a cylinder head 240a of the engine 240 through
the exhaust pipe 2110.

(0107]
As shown in FIG. 16, the vehicle frame 230 includes a main

frame 231, a down tube 232, a seat rail 233 and a vertically-
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extending portidn 237 (center frame (vertical frame portion)}.
The main frame 231 extends rearward from the head pipe 238.
The down tube 232 extends obliquely downward and rearward from
the head pipe 238. The seat rail 233 is connected to the main
frame 231 through a bracket 235. A stay 236 that supports the
muffler 2190 1is connected to the seat rail 233. The
vertically-extending portion 237 extends in the vertical
direction of the two-wheeled motor vehicle 210, while being
located at the rear of the engine 240, more specifically, in a
middle portion of the two-wheeled motor wvehicle 210, The
pivot portion 234 is formed on the vertically-extending
portion 237. That 1is, the vertically-extending portion 237
supports the rear arm 260 while allowing it to swing. In this
regard, one or more vertically—éxtending portion 237 may be
provided.
[0108]

A maln stand 250 to support the vehicle body placed in a
state where the rear wheel 290 is separated from the ground is
disposed below the vertically-extending portion 237. The main
stand 250 includes paired right and left support legs 251 and
252. The support legs 251 and 252 are capable of pivoting in
the wvertical direction around a pivot supported by the
vertically-extending portion 237. The configuration of the
main stand 250 1is similar to that of the main stand 170
installed to the above-described two-wheeled motor vehicle 100,
and so the detailed description thereof is omitted.

[0109]

An upper end 270b of the cushion unit 270 is directly

connected to the bracket 235 (refer to FIG. 17). A lower end

270a of the cushion unit 270 is directly connected to the rear
arm 260.
[0110]

-
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An air cleaner 241 for purifying air to be supplied to the
engine 240 1s disposed between the right and left seat rails
233. The air cleaner 241 is disposed at the rear of the upper
end 270b of the cushion unit 270. The air cleaner 241
communicates with the cylinder head 240a through an air intake
duct 243. A carburetor 242 for ejecting fuel is provided to
the air intake duct 243. Air from the air cleaner 241 is
mixed with fuel by the carburetor 242 and sucked in by the
engine 240.

[0111]

The exhaust chamber 2120 communicates with the exhaust
pipe 2110. As shown in FIG. 17, the muffler 2190 communicates
with the exhaust chamber 2120 through a connecting pipe 2170.
That 1is, the exhaust chamber 2120 is provided between the
engine 240 and the muffler 2190.

{01127

The exhaust chamber 2120 is disposed below the rear arm
260. Also in this embodiment, in a state where the support
legs 251 and 252 of the main stand 250 are arranged to extend
in the fore-and-aft direction of the rear arm 260, the exhaust
chamber 2120 is positioned between the main stand 250 and the
rear arm 260 in a side view of the vehicle body. The
positional relationship between the exhaust chamber 2120 and
the main stand 250 1is similar to that between the exhaust
chamber 171 and the main stand 170 installed to the two-
wheeled motor wvehicle 100, and so the detailed description
thereof is omitted.

[0113]

The exhaust pipe 2110 includes a return pipe 2160 that
communicates with a lower portion of the exhaust chamber 2120
and is used for returning exhaust gas to the exhaust chamber

2120. The return pipe 2160 extends forward from a front
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surface of the exhaust chamber 2120 and then passes below the
vertically-extending portion 237 to below a rear portion of
the engine 240.

[0114]

The exhaust chamber 2120 serves as a box-like expansion
chamber (refer to FIG. 19), and exhaust gas discharged through
the exhaust pipe 2110 from the engine 240 expands in the
exhaust chamber 2120. In the embodiment described herein, the
exhaust pipe 2110 includes a communication portion 2122 housed
in the exhaust chamber 2120. Morecover, as described above,
the exhaust pipe 2110 includes the return pipe 2160. The
return pipe 2160 1is connected downstream of the communication
portion 2122 and disposed out of the exhaust chamber 2120.
Because of this, exhaust gas flowing through the exhaust pipe
2110 passes once through the exhaust chamber 2120 to the
outside of the exhaust chamber 2120, and after that the
exhaust gas flows into the exhaust chamber 2120 to be released
inside the exhaust chamber 2120.

[0115]

The muffler 2190 is disposed to the right of the rear
wheel 290 and positioned on a rear end portion of the exhaust
device unit 2100. The exhaust gas flowing from the exhaust
chamber 2120 into the muffler 2190 through the connecting pipe
2170 is released to the outside from an exhaust outlet 2190a
positioned at the rear end of the muffler 2190.

(011e6]

The exhaust chamber 2120 and the muffler 2190 reduce
exhaust noise generated by the engine 240. That is, the
exhaust gas expands in both the exhaust chamber 2120 and the
muffler 2190. Similarly to the two-wheeled motor vehicle 100,
the two-wheeled motor vehicle 210 includes the exhaust chamber

2120 in addition to the muffler 2190, as just described above,
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so that the muffler 2190 is downsized compared to the case
where the exhaust chamber 2120 is not provided. That is, the
entire length of the exhaust device unit 2100 becomes smaller
compared to the case where the exhaust chamber 2120 is not
provided.
[0117]
The rear arm 260, the cushion unit 270, and the exhaust

device unit 2100 will be described with reference to FIGs. 17

through 19. FIG. 18 1is a plane view of the exhaust device
unit 2100. FIG. 19 is a side view of the exhaust deice unit
2100.

[(0118]

As shown in FIG. 17, in addition to the arm portions 262L
and Z262R, the rear arm 260 includes supported portions 261L
and 261R positioned at the front ends of the arm portions 262L
and Z262R, and a bridge portion 263 provided on the front

portion 260a of the rear arm 260 and spaced rearward apart

from the vertically-extending portion 237. Moreover, a rear
fender 265 is attached to the rear arm 260. The rear fender
265 covers a part of the rear wheel 290. In this embodiment,

the rear fender 265 is disposed on an upper surface of the_
bridge portion 263 and on upper surfaces of rear portions of
the arm portions 262L and 262R, and diagonally covers the rear
wheel 290 from the front and above.

[0119]

The supported portions 261L and 261R are supported by the
vehicle body frame 230. That 1is, the pivot (not shown) 1is
inserted into the supported portions 2611 and 261R and the
pivot portion 234 formed on the vertically-extending portion
237, thereby rotatably supporting the supported portions 261L
and 261R. The arm portions 262L and 262R extend rearward from

the supported portions 261L and 261R, and the rear ends of the
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arm portions 262L and 262R support the axle 291 of the rear
wheel 290 while allowing the axle 291 to rotate. This allows
the rear arm 260 to swing vertically around the pivot together
with the rear wheel 290.

(01201

The bridge portion 263 is formed to extend in the vehicle
width direction, and connects the right and left arm portions
262L and 262R together. As described above, the bridge
portion 263 is spaced rearward from the vertically-extending
portion 237. Therefore, a space G 1is formed inside a front
portion of the arm’ portions 262L and 262R, the supported
portions 261L and 261R, and the bridge portion 263, while
being surrounded by them. A bracket 264 projecting upward
from the bridge portion 263 is mounted on the bridge portion
263. The lower end 270a of the cushion unit 270 is connected
to the bracket 264, and thus the lower end 270a of the cushion
unit 270 1is directly connected to the rear arm 260, not
through a link mechanism.

[0121)]

The exhaust chamber 2120 is disposed further rearward than
the vertically-extending portion 237. More specifically, the
exhaust chamber 2120 is disposed further rearward than the
supported portions 261L and 261R as well as further forward
than the front end 2%90a of the rear wheel 290, and positioned
below the space G. In the two-wheeled motor vehicle 210, the
exhaust chamber 2120 is positioned in the middle of the two-
wheeled motor vehicle 210 in the fore-and-aft direction, as
well as at the lowest part of the two-wheeled motor vehicle
210.

[0122]
The cushion unit 270 includes a damper 271 and a coil

spring 272. The damper 271 reciprocates to reduce shock
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received by the rear wheel 290. The damper 271 is formed to
be cylindrical. The longitudinal direction of the damper 271
is disposed along the vertical direction of the two-wheeled
motor vehicle 210. More specifically, the damper 271 1is
obliquely arranged above the space G. The coil spring 272 is
disposed on an outer circumference of the damper 271.

[0123]

A recessed portion 24la which is curved along an outer
circumferential shape of the cushion unit 270 is formed at a
front end (front surface) of the air cleaner 241. The air
intake duct 243 extends forward from a portion of the front
surface of the air cleaner 241 positioned to the left of the
recessed portion 241la.

[0124]

As shown in FIG. 18, the return pipe 2160 includes a first
pipe portion 2161 and a second pipe portion 2163. The first
pipe portion 2161 extends forward from a lower portion of a
front surface of the exhaust chamber 2120. The second pipe
portion 2163 is connected to the first pipe portion 2161 and
communicates with the exhaust chamber 2120. More specifically,
a folded pipe portion 2162 that reverses the extending
direction of the first pipe portion 2161 is provided on a
distal portion of the first pipe portion 2161. The second
pipe portion 2163 extends rearward from the folded pipe
portion 2162, and a distal portion of the second pipe portion
2163 is open inside the exhaust chamber 2120. As described
above, the communication portion 2122 is housed in the exhaust
chamber 2120. The upstream side of the exhaust pipe 2110 and
the first pipe portion 2161 communicate with each other
through the communication portion 2122. Moreover, in the
exhaust chamber 2120, the first pipe portion 2161, second pipe

portion 2163, and the communication portion 2122 are



o

positioned at the same height, which allows the exhaust gas to
easily expand in the exhaust chamber 2120. In this embodiment,
the first pipe portion 2161, second pipe portion 2163, and the
communication portion 2122 are positioned on a lower portion
in the exhaust chamber 2120, and a space for expanding the
exhaust gas 1s formed in an upper portion of the exhaust
chamber 2120.
[0125]

As shown in FIGs. 17 and 18, a bracket 2131 is provided on
the first -pipe portion 2161. The bracket 2131 bridges between
the outer circumferential surface of the first pipe portion
2161 and the front surface of the exhaust chamber 2120.
Moreover, a bracket 2121 formed to laterally swell from the
side surface of the exhaust chamber 2120 is provided on the
side surface of the exhaust chamber 2120 (refer to FIG. 18).
The brackets 2131 and 2121 are attached to the vehicle frame
230. By doing this, the exhaust chamber 2120 and the return
pipe 2160 are supported by the vehicle frame 230.

[012¢6]

As shown in FIG. 19, a protruding portion 2120b protruding
upward 1is provided on a front portion 2120a of the exhaust
chamber 2120, The protruding portion 2120b is positioned
below the space G (refer to FIG. 17). The exhaust chamber
2120 includes an upper surface portion 2120c positioned below
the rear arm 260, more specifically, below the bridge portion
263. The wupper surface portion 2120c is inclined downward
while extending rearward of the two-wheeled motor vehicle 210,
and disposed along the rear arm 260.

[0127]

In addition to the exhaust chamber 2120, the two-wheeled

motor vehicle 210 as described above includes the muffler 2190

that expands exhaust gas flowing from the exhaust chamber 2120
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and then discharges it to the outside Because of this, the
exhaust noise can be easily reduced compared to the case where
only the exhaust chamber 2120 is provided.

[0128]

Moreover, according to the two-wheeled motor wvehicle 210
described above, the following advantages can be obtained
compared to the conventional two-wheeled motor vehicle. In
some conventional two-wheeled motor vehicles having an exhaust
chamber between an engine and a muffler, the exhaust chamber
is arranged ahead of an 0il pan located below the engine, and
the muffler is disposed behind the oil pan, for the purpose of
securing the minimum ground clearance of the vehicle body.
However, in this kind of two-wheeled motor vehicle, because
the exhaust chamber 1is disposed ahead of the o©il pan, a
problem 1is caused in that the exhaust chamber contacts with
projections etc. on the ground when the front wheel rides over
the projections, and could be easily damaged.

[0129]

Regarding this point, the .two-wheeled motor vehicle 210
includes the rear arm 260 that supports the rear wheel 290 to
allow it to bounce in substantially the vertical direction,
the cushion unit 270 connected to the rear arm 260 for
absorbing shock received by the rear wheel 290, the engine 240
that generates the driving force of the rear wheel 290, and
the exhaust chamber 2120 provided midway between the engine
240 and the muffler 2190. Moreover, the lower end 270a of the
cushion wunit 270 1is directly connected to the rear arm 260,
not through the 1link mechanism. This prevents the cushion
unit 270 from becoming positioned lower than the rear arm 260
when the rear arm 260 swings. Because of this, the exhaust
chamber 2120 can be disposed close to the rear arm 260 without

the rear arm 260 and the exhaust chamber 2120 hitting each
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other. As a result, the damage of the exhaust chamber 2120
due to the contact with projections etc. on the ground can be
reduced and the minimum ground clearance can be secured.

[0130]

Moreover, the exhaust chamber 2120 1is disposed further
rearward than the supported portions 261L and 261R as well as
further forward than the front .end 290a of the rear wheel 290.
The range of movement of the rear arm 260 in the substantially
vertical direction becomes smaller toward the supported
portions 261L and 261R. Accordingly, the structure where the
exhaust chamber 2120 is disposed further rearward than the
supported portions 261L and 261R, as well as further forward
than the front end 290a of the rear wheel 290, allows the
exhaust chamber 2120 to be disposed near the supported
portions 261L and 261R. Because of this, the exhaust chamber
2120 can be disposed near the rear arm 260 without the rear
arm 260 and the exhaust chamber 2120 hitting each other.

[0131]

Moreover, the exhaust chamber 2120, which is a heavy
device, 1is disposed on a middle portion of the two-wheeled
motor vehicle 210 in the fore-and-aft direction, as well as
the lowest portion of the two-wheeled motor vehicle 210. With
this arrangement, the center of gravity of the two-wheeled
motor vehicle 210 can be lowered, and the running stability
and operability can be improved.

[0132]

Moreover, in the two-wheeled motor vehicle 210, the upper
surface portion 2120c of the exhaust chamber 2120 is inclined
downward while going to the rear of the two-wheeled motor
vehicle 210. This prevents the rear arm 260 and the exhaust

chamber 2120 hitting reach other. As a result, the exhaust
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chamber 2120 can be disposed near the rear arm 260 and the
capacity (volume) of the exhaust chamber 2120 can be secured.
[0133]

Moreover, the upper surface portion 2120¢c is positioned
below the bridge portion 263. The bridge portion 263 is
disposed along the vehicle width direction between the arm
portions 262L and 262R. Consequently, the upper surface
portion 2120c and the Dbridge portion 263 can be easily
prevented from hitting each other by inclining the upper
surface portion 2120c downward.

[0134]

Moreover, in the two-wheeled motor vehicle 210, the rear
arm 260 includes the paired arm portions 262L and 262R. The
paired arm portions 262L and 262R are connected to the
supported portions 261L and 261R and support the axle 291 of
the rear wheel 290 while allowing the axle 291 to rotate. The
rear arm 260 also includes the bridge portion 263 connecting
the paired arm portions 262L and 262R together. Moreover, the
lower end 270a of the cushion unit 270 is connected to the
bridge portion 263. With this arrangement, the cushion unit
270, which 1is heavy device, can be disposed on a center
portion of the vehicle body and the stability of the two-
wheeled motor vehicle 210 when running can be improved.
Moreover, shock received by the rear wheel 290 can be absorbed
by only the single cushion unit 270. As a result, the two-
wheeled motor vehicle 210 can be prevented from being enlarged,
and the minimum ground clearance can be secured as described
above.

[0135]

Moreover, in the two-wheeled motor vehicle 210, the space

G is formed inside the supported portions 261L and 261R and

the bridge portion 263, and the exhaust chamber 2120 is

7~ A



disposed below the space G. Consequently, even when the rear
arm 260 swings downward, it is possible to avoid the rear arm
260 and the exhaust chamber 2120 (more specifically, the

protruding portion 2120b) hitting each other. As a result,

&S

the exhaust chamber 2120 can be disposed near the rear arm 260.

[0136]

Moreover, in the two-wheeled motor vehicle 210, the upper
end 270b of the cushion unit 270 is directly connected to the
vehicle frame 230, not through the link mechanism.
Consequently, a space for the link mechanism is not necessary,
so that the two-wheeled motor vehicle 210 can be prevented
from being enlarged, and the minimum ground clearance can be
secured as described above.

[0137]

Moreover, in the two-wheeled motor wvehicle 210, the air
cleaner 241 for purifying air to be supplied to the engine 240
is disposed at the rear of the upper end 270b of the cushion
unit 270. Because the 1link mechanism is unnecessary, the
space for disposing the air cleaner 241 can be secured as just
described above, and at the same time, the enlargement of the
two-wheeled motor vehicle 210 is suppressed.

[0138]

Moreover, in the two-wheeled motor vehicle 210, the
cushion wunit 270 includes the c¢ylindrical damper 271 that
reciprocates to reduce shock received by the rear wheel 290.
The longitudinal direction of the damper 271 is disposed along
the vertical direction of the two-wheeled motor vehicle 210.
Consequently, the minimum ground clearance can be secured
while using the cushion unit 270 having a general
configuration.

[0139]



Moreover, the two-wheeled motor vehicle 210 includes the
return pipe 2160 disposed out of the exhaust chamber 2120, so
that an exhaust route having a necessary length can be easily
secured. Moreover, compared with the case where the exhaust
pipe having a length corresponding to the return pipe 2160 1is
disposed inside the exhaust chamber 2120, the substantive
capacity of the exhaust chamber 2120 can be increased. As a
result, the performance of reducing the exhaust noise can be
enhanced.

[0140]

In the two-wheeled motor vehicle 210 as described above,
the exhaust chamber 2120 is positioned further rearward than
the supported portions 261L and 261R, as well as further
forward than a connection portion (that is,lthe bracket 264
and the lower end 270a). However, a part of the exhaust
chamber 2120 may be disposed further rearward than the
connection portion (that is, the bracket 264 and the lower end
270a) . |

[(0141]

Moreover, in the two-wheeled motor vehicle 210, the upper
end 270b of the cushion unit 270 is directly connected to the
vehicle frame 230, not through the link mechanism. However,
the upper end 270b of the cushion unit 270 may be connected to

the vehicle frame 230 through the link mechanism.

[0142]
Moreover, in the two-wheeled motor vehicle 210, the
exhaust chamber 2120 is disposed below the space G. However,

the exhaust chamber 1is not necessarily disposed below the
space G.
[0143]
Moreover, 1in the two-wheeled motor vehicle 210, the air

cleaner 241 is disposed at the rear of the upper end 270b of
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the cushion unit 270. However, the air cleaner 241 may be
disposed ahead of, or on the lateral side of, the upper end
270b of the cushion unit 270,

[(0144]

Moreover, in the two-wheeled motor vehicle 210, the
cushion wunit 270 includes the c¢ylindrical damper 271 that
reciprocates to reduce shock received by the rear wheel 290,
and the longitudinal direction of the damper 271 is disposed
along the vertical direction of the two-wheeled motor wvehicle
210. That 1is, the «cushion unit 270 having a general
configuration 1is used. However, a cushion unit having a
special configuration may be used.

[0145]

Moreover, in the two-wheeled motor wvehicle 210, almost the
entire portion of the upper surface portion 2120c is inclined
downward. However, the front portion of the upper surface
portion 2120c may have no inclination. Alternatively, the
front portion of the upper surface portion 2120¢c may be
inclined downward while extending forward.

(0146]

Moreover, the right and left portions of the upper surface
portion 2120c may be formed to be lower than its middle
portion. More specifically, a portion of the upper surface
portion 2120c positioned below the arm portion 262L, and a
portion of the upper surface portion 2120c positioned below
the arm portion 262R, may be formed to be lower than the
middle portion of the upper surface portion 2120c. As a
result, the upper surface portion 2120c¢ and the rear arm 260
can be reliably prevented from hitting each other. In this
structure, as long as the capacity (volume) of the exhaust
chamber 2120 is secured, the exhaust chamber 2120 is not

necessarily extended in the width direction to a position



where the exhaust chamber 2120 is overlapped with the arm
portions 262L and 262R in the vertical direction.
(01473

As described above, the content of the present invention
is disclosed through embodiments of the present invention.
However, it should not be construed that the statements and
drawings which constitute a part of this disclosure limit the
present invention. It is obvious that the present invention
includes various embodiments not disclosed herein.

[Brief Description of the Drawings]
[0148]

FIG. 1 is a side view showing an entire configuration of a
two-wheeled motor vehicle according to the first embodiment of
the present invention.

FIG. 2 is a drawing viewed from the direction of the arrow
P in FIG. 3.

FIG. 3 1s a side view (viewed from one side) of a portion
around a main stand during running of the two-wheeled motor
vehicle according to the first embodiment.

FIG. 4 is a side view (viewed from the opposite side) of
the portion around the main stand during running of the two-
wheeled motor vehicle according to the first embodiment.

FIG. 5 1s a plane view of the muffler and the portion
around the main stand during running of the two-wheeled motor
vehicle according to the first embodiment.

FIG. 6 is a side view (viewed from the one side} of the
portion around the main stand during the parking of the two-
wheeled motor vehicle according to the first embodiment.

FIG. 7 is a side view showing the positional relationship
between the main stand and the muffler during running of the

two-wheeled motor vehicle according to the first embodiment.
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FIG. 8 1is a side view showing an outer appearance of a
two-wheeled motor vehicle according to a second embodiment.

FIG. 9 is an enlarged side view of a vehicle body, which
mainly shows the main stand of the two-wheeled motor vehicle
according to the second embodiment.

FIG. 10 1s a perspective view showing an entire vehicle
frame of the two-wheeled motor vehicle according to the second
embodiment.

FIG. 11 is a figure of the main stand of the two-wheeled
motor vehicle according to the second embodiment as seen from
the front of the vehicle body, in which the main stand is
disposed in a closed-posture.

FIG. 12 is a figure of the main stand of the two-wheeled
motor vehicle according to the second embodiment as seen from
the front of the vehicle body, in which the main stand is
disposed in a standing-posture.

FIG. 13 is a side view of the main stand and an exhaust
chamber of the two-wheeled motor vehicle according to the
second embodiment, in which the main stand is disposed in the
closed-posture.

FIG. 14 is a bottom view of the main stand and the exhaust
chamber of the two-wheeled motor vehicle according to the
second embodiment, in which the main stand is disposed in the
closed-posture.

FIG. 15 is a left side view of a two-wheeled motor vehicle
according to a third embodiment.

FIG. 16 is a right side view of the two-wheeled motor
vehicle according to the third embodiment, in which a vehicle
cover etc. is removed from the vehicle body.

FIG. 17 is a perspective view of a rear arm and a cushion

unit provided to the two-wheeled motor vehicle according to

the third embodiment.
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FIG. 18 i1s a plain view of an exhaust device unit provided
to the two-wheeled motor vehicle according to the third
embodiment.

FIG. 19 is a side view of the exhaust device unit shown in
FIG. 18.

[Description of Reference Numerals]

[0149]

1, 100, 210 two-wheeled motor vehicle: 2, 121 head pipe: 3,

124, 231 main frame: 4, 5 pivot support plate (vertical
frame portion): 6, 7, 160, 260 rear arm: 8, 104, 290 rear
wheel: 9 connecting member: 10, 11 attachment member: 12, 13,
136L, 136R Dback stay: 18, 103, 255 seat: 20 engine holding
member: 21, 102, 240 engine: 2la, 102a crankcase: 21b, 102b
cylinder body: 21c, 240a cylinder head: 22 drive chain: 23,

173, 2110 exhaust pipe: 24 muffler (exhaust device): 24a
rear end: 24b  exhaust outlet: 24c outermost portion (distal
portion): 24d lowest portion: 24e rear portion: 24f rear
surface: 24h front portion: 25 cover member: 26, 170, 250
main stand: 26a outermost portion: 26b pivot center: 26c¢
lowest portion: 27, 28, 170b, 170i, 251, 252 support leg: 29,

170g cross pipe: 30 tension coil spring: 31, 32 bank
sensor: 35, 36, 180, 183 footrest: 37 side stand: 38

support leg: 50, 52 screw: 51, 53 nut: 122 fore-and-aft
extending portion: 123, 232 down tube: 125, 237 vertically-
extending portion: 125B rear pipe: 125F front pipe: 126
first support pipe: 129 pivot support pipe: 130 second
support pipe: 130a attachment portion: 131 small plate: 133L,
133R main stand bracket: 1341 engine bracket: 135L, 135R
seat raill: 150L side plate: 170d foot bar: 171, 2120

exhaust chamber (exhaust device): 171a front surface: 171b
connecting port: 171c upper surface: 171d lower surface:

17le rear surface: 171f rear end portion: 1717 right side

[~
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surface: 171k left side surface: 178, 2170 connecting pipe:
179, 2190 muffler: 234 pivot portion: 235 bracket: 241 air
cleaner: 241la recessed portion: 260a front portion: 261L,
261R supported portion: 262L, 262R arm portion: 270 cushion
unit: 270a lower end: 270b upper end: 271 damper: 2100
exhaust device unit: 2120a front portion: 2120b protruding
portion: 2120c upper surface portion: 2122 communication
portion: 2160 return pipe: 2161 first pipe porticn: 2162

folded pipe portion: 2163 second pipe portion.

AR
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[Document Name] Abstract

[Abstract]

[Problem to be Solved] To provide a two-wheeled motor
vehicle having a main stand capable of suppressing enlargement
of a rear portion of a vehicle body and achieving a vehicle
body with a low center of gravity.

[Solution] A two-wheeled motor vehicle includes a rear arm 6
arranged to extend in a fore-and-aft direction at the rear of
an engine 21; a main stand 26 having paired support legs 27
and 28 that extend in the fore-and-aft direction below the
rear arm 6 and are spaced away from each other in the vehicle
width direction; and a muffler 24 for expanding exhaust gas
flowing from an exhaust pipe 23 in its inside. A rear portion
24e of the muffler 24 is positioned below the rear arm 6 as
well as between a rear wheel 8 and pivot support plates 4 and
5. Moreover, the rear portion 24e is positioned between the
paired support legs 27 and 28 arranged to extend in the fore-
and-aft direction, in a plane view of the muffler 24 and the
main stand 26.

[Selected Drawing] FIG. 3
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[{Document Name] Claims
[Claim 1]

A vehicle comprising:

a rear wheel;

an engine;

amuffler disposed at the rear of the engine and having a rear
end located further foward than the rear wheel; and

a first stand portion that includes paired support legs for
supporting a vehicle body when the vehicle is parked and a connecting
portion connecting the paired support legs together, the first stand
portion being capable of pivoting upward during running of the
vehicle,

wherein the connecting portion of the first stand portion is
positioned between the rear end portion of the muffler and the rear
wheel during the running.
[Claim 2] |

The vehicle according to Claim 1,

wherein an entire portion of the first stand portion is
positioned higher than the lowest portion of the muffler during
the running.
[Claim 3]

The vehicle according to Claim 1,

wherein both ends, in a width direction of the vehicle, of
the first stand portion are positioned further outward than both
ends, in the width direction of the vehicle, of the muffler during
the running, and a lowest portion of the first stand portion is
positioned higher than the lowest portion of the muffler.
[Claim 4]

The vehicle according to Claim 1,

wherein a portion adjacent to a middle, in a width direction

ofthevehicle,cﬂftheconnectingportionprotrudesdownwardduring

the running.
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[Claim 5]

The wvehicle according to Claim 1, further comprising a
regulation member which becomes in contact with the ground when
the vehicle body becomes inclined, and thereby allows a rider to
recognize a maximum inclination angle of the vehicle body,

wherein, during the running, each portion adjacent to both
ends, in a width direction of the vehicle, of the connecting portion
of the first stand portion is inclined inward at an inclination
angle not greater than the maximum inclination angle of the vehicle
body with respeét to the vertical direction.

[Claim 6]

The vehicle according to Claim 1,

wherein, during the running, the connecting portion of the
first stand portion is overlapped with the rear wheel in a plan
view.

[Claim 7]

The vehicle according to Claim 1,

wherein the center of pivoting of the first stand portion is
positioned higher than the lowest portion of the muffler.
[Claim 8]

The vehicle according to Claim 1, further comprising:

a rear arm supporting the rear wheel capable of rotating; and

anexhaustoutletarrangedincx1arearportionofthenmffler,
and positioned between the first stand portion and the rear arm
during the running.

[Claim 9]

The vehicle according to Claim 1, further comprising a second
stand portion arranged on one side of the vehicle body, including
a support leg for supporting the vehicle body in a posture of being
inclined, and capable of pivoting upward during the running,

wherein a lowest portion of the second stand portion is

positionedhigherthanthelowestporthmuofthefirststandportion
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during the running.
[Claim 10]
The vehicle according to Claim 1, further comprising an
exhaust outlet provided on a rear portion of the muffler,
wherein an outermost portion, in a width direction of the
vehicle, of the exhaust outlet is positioned further inward than
the outermost portion, in the width direction of the vehicle, of

the first stand portion.
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[Document Name] Specification
[Title of the Invention] VEHICLE
[Technical Field]

[0001}]

The present invention relates to a vehicle, in particular,
a vehicle having a muffler.

{Background Art]

[0002]

Conventionally, a two-wheeled motorcycle (vehicle) having a
muffler has been known (for example, refer to Patent Document 1).
The Patent Document 1 discloses a motorcycle including a rear wheel,
an engine and a muffler interposed between a lower portion of the
engine and the rear wheel.

[0003]

[Patent Document 1]

JP-A-2005-188316
[Disclosure of the Invention])

[Problem to be Solved by the Invention]

[0004]

However, in the two-wheeled motorcycle (vehicle) disclosed
in the Patent Document 1, because the muffler is interpcsed between
the lower portion of the engine and the rear wheel, there has been
a problem that it is difficult to dispose a member other than the
muffler in a space between the engine and the rear wheel.
Accordingly, although unillustrated in the drawings, it 1is
conceivable that there is a problem of difficulty in providing a
stand for supporting the motorcycle at the time of the parking with
its two portions positioned on both lateral sides of the width
direction of a vehicle body.

{0005]

The present invention is made to solve the above problem, and

an object of the present invention is to provide a vehicle having
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a stand for supporting the vehicle with its two portions positioned
on both lateral sides in the width direction of the vehicle body.
[Means for Solving the Problem and Effect‘of the Invention]

[0006]

In order to achieve the above object, a vehicle according to
one aspect of the present invention includes: a rear wheel; an
engine; a muffler disposed at the rear of the engine and having
a rear end disposed further foward than the rear wheel; and a first
stand portion that includes paired support legs for supporting a
vehicle body when the vehicle is parked and a connecting portion
connecting the paired support legs together, first stand portion
being capable of pivoting upward during running of the vehicle.
The connecting portion of the first stand portion is positioned
between the rear end of the muffler and the rear wheel during the
running.

{0007]

As described above, according to one aspect of the present
invention, the muffler is arranged such that its rear end 1is
positioned further forward than the rear wheel and the connecting
portion of the first stand portion is positioned between the rear
end of the muffler and the rear wheel, and thereby the first stand
portion including paired support legs can be arranged while
effectively utilizing a small clearance between the rear end of
the muffler and the rear wheel. With this cenfiguration, a stand
for supporting the vehicle with its two portions positioned on both
lateral sides in the width direction of the vehicle body can be
provided to the motorcycle, even when the muffler is interposed
between the engine and the rear wheel.

[Best Mode for Carrying out the Invention]
[0008]
Hereinafter, an embodiment of the present invention will be

explained with reference to drawings.
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[0009]

FIG. 1 is a side view illustrating a entire configuration of
a motorcycle according to an embodiment of the present invention.
FIGs. 2 to 6 are drawings for explaining in detail the configuration
around a muffler and a main stand of the motorcycle according to

the embodiment shown in FIG. 1. 1In the embodiment, the motorcycle

will be explained as an example of a vehicle of the present invention.

In the figures, the "FWD" direction indicates a forward direction
in the running direction of the motorcycle. Hereinafter, the
configuration of a motorcycle 1 according to the embodiment of the
present invention will be explained in detail with reference to
FIGs. 1 to 6.

[0010]

As shown in FIG. 1, in the motorcycle 1 according to the
embodiment of the present invention, a main frame 3 extending in
the fore-and-aft direction is disposed at the rear of a head pipe
2. As shown in FIGs. 1 and 2, paired pivot support plates 4 and
5> extending downward are provided in a part adjacent to the middle
in the fore-and-aft direction of the main frame 3 (refer to FIG.
1).

[0011]

As shown in FIG. 3, a pivot 4a is provided to the pivot support
plate 4 and supports a rear arm 6 capable of swinging around a portion
adjacent to the front end of the rear arm 6. As shown in FIG. 4,
a pivot 5a is provided to the pivot support plate 5 and supports
a rear arm 7 capable of swinging around a portion adjacent to the
front end of the rear arm 7. Moreover, a rear wheel 8 is rotatably
fixed on each portion adjacent to each rear end of the rear arm
6 (refer to FIG. 3) and the rear arm 7 (refer to FIG. 4). In addition,
as shown in FIG. 2, a connecting member 9 extending in a width
direction of the vehicle (in the directions of the arrow X1 and

the arrow X2) is fixed on each lower end of the paired pivot support
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plates 4 and 5. A paired attachment members 10 and 11 extending
downward are attached on the lower surface of the connecting member
9. These attachment members 10 and 11 are provided for an attachment
of a pivotable main stand 26 which is described later.

[0012]

As shown in FIG. 1, a back stay 12 is interposed between a
rear portion of the main frame 3 and the pivot support plate 4.
In addition, a back stay 13 is interposed between a rear portion
of the main frame 3 and the pivot support plate 5. 1In this regard,
the head pipe 2, the main frame 3, the pivot support plate 4, the
pivot support plate 5, the connecting member 9, the back stay 12,
and the back stay 13 constitute a vehicle body.

[0013]

A handlebar 14 is turnably mounted on an upper portion of the
head pipe 2. A headlight 15 is arranged ahead of the head pipe 2.
Moreover, a pair of front forks 16 including a suspension for
absorbing the shock in the vertical direction is disposed below
the head pipe 2. A front wheel 17 is rotatably fixed to the lower
ends of the paired front forks 16.

[0014]

A seat 18 is disposed above a rear portion of the main frame
3. A fuel tank 19 is disposed ahead of the seat 18.

[0013]

An engine holding member 20 for suspending an engine 21 is
mounted below the main frame 3. The engine 21 is a parallel
four-cylinder engine in which four cylinders (not shown) are
arranged in the width direction of the vehicle. More specifically,
the engine 21 includes: a crankcase 21a inside which a crankshaft,
which is not shown in the figures, extends in the width direction
of the vehicle; a cylinder portion 21b which extends forwardly
upward from an upper portion of the crankcase 2la, and in which

the four cylinders (not shown in the figures) are arrayed in the
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width direction of the vehicle; and a cylinder head 21c dispocsed
above the cylinder portion 21b.

[0016]

Moreover, a drive chain 22 for transmitting the driving force
generated by the engine 21 to the rear wheel 8 extends from a rear
potion of the crankcase 2la. The drive chain 22 extends rearward
and meshes with a driven sprocket 8a.

[06017]

Each of four exhaust pipes 23 for discharging the exhaust gas
has one end attached on a front portion of the cylinder head 21lc.
Bach exhaust pipe 23 extends downward from the front portion of
the cylinder head 21¢, curves rearward, and then extends toward
a rear lower portion of the engine 21.

[0018]

As shown in FIGs. 3 and 5, in the embodiment, each of the four
exhaust pipes 23 has the other end connected to a single muffler
24. AsshowninFIG. 1, themuffler 24 is arranged between the engine
21 and the rear wheel 8, and has a function not only to purify the
exhaust gas discharged from the engine 21 but also to reduce the
exhaust sound. Moreover, the muffler 24 is arranged such that a
rear end 24a (refer to FIG. 5) positioned ahead of the rear wheel
8, a given clearance being formed between the rear end 24a and a
front portion of the rear wheel 8. The clearance between the rear
end 24a (refer to FIG. 5) and the front portion of the rear wheel
8 is defined such that the lower part of the clearance is larger
than the upper part of the clearance.

[0019]

AsshowninEIG.5,therearportionofthenmffler24includes,
on the side of the arrow X2, a portion on which an exhaust outlet
24b for discharging the exhaust gas to the outside is attached.
This exhaust outlet 24b is arranged to extend rearward in the

direction of the arrow X2. As shown in Fig. 4, the exhaust outlet
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24b is positioned between the rear arm 7 and the main stand 26 which

is described later during the running, so that the exhaust gas
discharged from the exhaust outlet 24b does not directly hit the
rear wheel 8. Moreover, a cover member 25 is provided to cover the
peripheral portion of the exhaust outlet 24b. As shown in FIG. 5,

a distal portion of the exhaust outlet 24b is housed in the cover
member 25 so as not to protrude from the cover member 25 in a plan
view.

[0020]

A distal portion (outermost portion) 24c, on the side of the
arrow X2, of the exhaust outlet 24b is positioned toward the side
of the arrow X1 (the inner side) than an outermost portion Z26a,
positioned on the side of the arrow X2, of the main stand 26 described
later. Similar to the exhaust outlet 24b, a distal portion 25a,
on the side of the arrow X2, of the cover member 25 is positioned
toward the side of the arrow X1 (the inner side) than the outermost
portion 26a, positioned on the side of the arrow X2, of the main
stand 26 described later.

[0021]

In the embodiment, a main stand 26 having a pivot center 26b
is provided on both lateral sides, defined in the width direction
of the vehicle (in the directions of the arrow X1 and the arrow
X2), of the muffler 24. 1In this regard, the main stand 26 is an
example of "a first stand portion" of the present invention. The
main stand 26 1is provided capable pivoting upward, and the
motorcycle 1 is allowed to run in a state that paired support legs
27 and 28 are raised rearward (a state of FIG. 3). As shown in FIG.
3, the pivot center 26b of the main stand 26 is positioned higher
than a lowest portion 24d of the muffler 24. Thus, the main stand
26 is configured such that, during the running (in a state of FIG.
3), a lowest portion 26¢ of the main stand 26 is positioned higher

than the lowest portion 24d of the muffler 24. 1In other words,
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during the running, the entire main stand 26 is positioned higher
than the lowest portion 24d of the muffler 24.

[0022]

As shown in FIGs. 5 and 6, in the embodiment, the main stand
26 includes the above-described paired support legs 27 and 28 for
supporting the vehicle body during the parking (in a state of FIG.
6) and a cross pipe 29 connecting the paired support legs 27 and
28. Note that, the cross pipe 29 defines an example of "a connecting
portion" of the present invention. As shown in FIG. 5, the support
leg 27 is positioned on the side of the arrow X1 of the muffler
24, and the support leg 28 is positioned on the side of the arrow
X2 of the muffler 24. That is, the main stand 26 is configured such
that both ends, defined in the vehicle width direction ({(in the
directions directed with the arrow X1 and the arrow X2), of the
mainstamj26arepmsitionedfurtheroutwardthanbothlateralends,
defined in the vehicle width direction, of the muffler 24 during
the running (in a state illustrated in FIGs. 3 and 5).

[0023]

The support leg 27 has one end that is rotatably connected
to the above-described attachment member 10. More specifically,
as shown in FIGs. 2 and 5, a bearing member 27a is attached to the
one end of the support leg 27. The bearing member 27a is interposed
between one plate 10a and the other plate 10b of the attachment
member 10, and the support leg 27 is fixed to them by a screw 50
and a nut 51. As shown in FIG. 5, the support leg 27 has a curved
shape such that the other end (the ground side) of the support leg
27 is widened out toward the outside (the side of the arrow X1).
A reinforcement member 27b is attached on the curved portion of
the support leg 27, because a load from the vehicle body is
concentrated on this portion during the parking. Moreover, the end
portion, on the side of the arrow X1, of the cross pipe 29 is welded

on a portion adjacent to the other end (the ground side) of the
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support leg 27. Moreover, a lateral protruding member 27c is welded
to a portion of the support leg 27 adjacent to a portion to which
the cross pipe 29 is welded, and thereby the main stand 26 easily
pivots to the posture in parking with the lateral protruding member
27c pressed down by riders.

[0024]

A contact plate 27d coming to contact on the ground through
its surface is attached to the other end (that is, the ground side)
of the support leg 27. As shown in FIG. 2, an end portion 27e of
the contact plate 27d is formed to incline inward during the running
at an inclination angle not greater than a bank angle al described
later.

[0025]

As shown in FIG. 5, the support leg 28 has one end rotatably
connected to the attachment member 11 described above. More
specifically, as shown in FIGs. 2 and 5, a bearing member 28a is
attached to the one end of the support leg 28. The bearing member
28a is interposed between one plate lla and the other plate 11b
of the attachment member 11, and the support leg 28 is fixed to
them by a screw 52 and a nut 53. Moreover, as shown in FIG. 5, a
spring attachment member 28b protruding to the side of the arrow
XZ is attached a portion between the one end and the other end of
the support leg 28. One end of a tension coil spring 30 is attached
to the spring attachment member 28b, and the other end of the tension
coil spring 30 is connected to one end, positioned on the side of
the arrow X2, of the connecting member 9 through a metal plate 30a.
Additionally, a portion adjacent to the other end of the tension
coil spring 30 defines the outermost portion 26a of the main stand
26. Moreover, as described above, the outermost portion 26a is
positioned further outward in the direction of the arrow X2 than
the distal portion 24c¢c, positioned on the side of the arrow X2,

of the exhaust outlet 24b and the distal portion 25a, positioned
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on the side of the arrow X2, of the cover member 25. Moreover, a
portion of the cross pipe 29 on the side of the arrow X2 is welded
on a portion adjacent to the other end of the support leg 28.

[0026]

A contact plate 28c coming to contact on the ground through
its surface is attached to the other end (the ground side) of the
support leg 28. As shown in FIG. 2, an end portion 28d of the contact
plate 28c is formed to incline inwardly during the running at an
inclination angle not greater than the bank angle al described
later.

[0027]

As shown in FIG. 3, in the embodiment, the cross pipe 29 is
interposed between the muffler 24 and the rear wheel 8 during the
running. More specifically, as shown in FIG. 2, a portion adjacent
to amiddle, in the width direction of the vehicle (in the directions
of the arrow X1 and the arrow X2), of the cross pipe 29 is formed
to protrude downward during the running. In addition, as shown in
FIG. 3, the portion adjacent to a middle, in the width direction
of the vehicle (in the directions of the arrcw X1 and the arrow
X2), of the cross pipe 29 is positioned in the lower part, which
is larger than the upper part, of the clearance between the muffler
24 and the rear wheel 8. Moreover, because the lower end of the
Ccross pipe 29 is positicned above the lower end of the muffler 24,
even when the cross pipe 29 is formed to protrude downward as shown
in the embodiment, the lowering of the minimum ground clearance
of the motorcycle 1 can be prevented.

[0028]

As shown in FIG. 5, during the running, the cross pipe 29 is
arranged to overlap with the rear wheel 8 in the plan view. That
is, the cross pipe 29 is formed below a forwardly protruding portion

of the rear wheel 8 to avoid a contact with it during the running.

[0029]
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As shown in FIG. 2, in the embodiment, each portion adjacent
to both ends, in the width direction of the wvehicle (in the
directions of the arrow X1 and the arrow X2), of the cross pipe
29 is inclined inward at inclination angles of a2 and o3 during
the running , where the inclination angles of o2 and a3 are not
greater than the maximum inclination angle of the vehicle body (the
bank angle al) with respect to the vertical direction. With this
structure, during the running, the cross pipe 29 can avoid the
forwardly bulging portion of the rear wheel 8 toward the lower side
and be inclined at the bank angle al.

{0030]

In the embodiment, the above bank angle al is defined as the
maximum inclination angle of the vehicle body at the time when the
motorcycle 1 is inclined in the Al and the A2 directions shown in
FIG. 2. Moreover, the motorcycle 1 according to the embodiment
includes bank sensors 31 and 32 that allow the rider to recognize
the bank angle al. More specifically, as shown in FIGs. 3 and 4,
brackets 33a and 34a are attached to paired plate members 33 and
34 (refer to FIG. 2), and steps 35 and 36 on which riders can put
their feet are respectively attached to the brackets 33a and 34a.
The steps 35 and 36 protrude in the X1 and the X2 direction
respectively, and the bank sensors 31 and 32 are attached to lower
portions of the steps 35 and 36 respectively. Note that, the bank
sensors 31 and 32 define examples of "a regulation member" referred
in the present invention.

[0031]

As shown in FIG. 2, the bank sensor 31 firstly contacts the
ground when the motorcycle 1 becomes inclined in the Al direction
shown in FIG. 2. This allows the rider to recognize the bank angle
al (the maximum inclination angle) of the vehicle body with respect
to the vertical direction when the motorcycle 1 is inclined in the

Al direction. Moreover, the bank sensor 32 firstly contacts the
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ground when the motorcycle 1 is inclined in the A2 direction shown
in FIG. 2. This allows the rider to recognize the bank angle ol
(the maximum inclination angle) of the vehicle body with respect
to the vertical direction when the motorcycle 1 is inclined in the
A2 direction.

[0032]

As shown in FIG. 5, a side stand 37 for supporting the vehicle
body in a posture of being inclined, is attached to an end portion,
positioned on the side of the arrow X1, of the connecting member
9. Note that, the side stand 37 defines an example of "a second
stand portion" of the present invention. The side stand 37 includes
a support leg 38 and is capable of pivoting around one end of the
support leg 38. Moreover, a spring attachment member 38a is
attached to a portion, positioned on the side of the arrow X2, of
the support leg 38, and one end of a tension coil spring 39 is attached
to the spring attachment member 38a. The other end of the tension
coil spring 39 is connected to an attachment portion 37a supporting
the support leg 38 capable of pivoting and connecting the side stand
37 to the connecting member 9.

f0033]

As shown in FIG. 3, in the embodiment, a lowest portion 37b
of the side stand 37 is positioned higher than the lowest portion
26c of the main stand 26 during the running. Moreover, as shown
in FIG. 2, the side stand 37 is positioned higher than the limit

defined by the bank angle al shown in FIG. 2, during the running.
[0034]

As described above, in the embodiment, the muffler 24 is
afranged such that its rear end 24a is positioned further forward
than the rear wheel 8, and the cross pipe 29 of the main stand 26
is positioned between the rear end 24a of the muffler 24 and the
rear wheel 8. With this structure, the main stand 26 including the

paired support legs 27 and 28 can be equipped while effectively
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utilizing a small clearance between the rear end 24a of the muffler
24 and the rear wheel 8. And thus, the stand for supporting the
motorcycle 1 with its two portions on both lateral sides in the
width direction of the vehicle can be equipped, even when the muffler
24 1s interposed between the engine 21 and the rear wheel 8.

[0035]

As described above, in the embodiment, the entire main stand
26 is positioned higher than the lowest portion 24d of the muffler
24. With this structure, the lowering of the minimum ground
clearance of the motorcycle 1 can be suppressed even when the main
stand 26 is equipped, because the main stand 26 is not a member
located at the lowest position in the motorcycle 1 during the
running.

[00386]

Moreover, as described above, in the embodiment, the main
stand 26 is arranged such that the both lateral ends, defined in
the width direction of the vehicle (in the directions of the arrow
X1 and the arrow X2), of the main stand 26 are positioned further
cutward than the lateral ends, defined in the width direction of
the vehicle, of the muffler 24 during the running. This prevents
the main stand 26 from hitting with the lower surface of the muffler
24 when the main stand 26 is pivoted upward. Because the lowest
portion of the main stand 26 is positioned higher than the lowest
portionof1juamuffler24,1juamainstand26cxnlbepositionedhigher
than the lowest portion of the muffler 24. As an effect from these
structure, themain stand 26 can be positioned higher than the lowest
portion of the muffler 24 without forming of a recessed portion
on the muffler 24. As a result, the clearance between the main stand
26 and the ground is prevented from becoming smaller without
reducing the volume of the muffler 24.

[0037]

As described above, in the embodiment, the portion adjacent
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to the middle, in the width direction of the wvehicle {in the
directions of the arrow X1 and the arrow X2), of the cross pipe
29 is formed to protrude downward during the running. With this
structure, the cross pipe 29 can be arranged so as not to contact
a front portion of the rear wheel 8 which protrudes forward most
greatly.

[0038]

As described above, in the embodiment, each portion adjacent
to both lateral ends, in the width direction of the vehicle (in
the directions of the arrow X1 and the arrow X2), of the cross pipe
29 is formed to incline inward at the inclination angles of a2 and
a3 during the running, where the inclination angles of a2 and a3
are not greater than the bank angle al of the vehicle body (the
maximum inclination angle) with respect to the vertical direction
in the running state. With this structure, the bank angle al can
be prevented from becoming smaller due to providing the cross pipe
29 of the main stand 26.

[0039]

As described above, in the embodiment, the pivot center 26b
of the main stand 26 is positioned higher than the lowest portion
of the muffler 24. With this structure, the main stand 26 can be
easily positioned higher than the lowest portion of the muffler
24 when the main stand 26 is pivoted during the running.

[0040]

As described above, in the embodiment, the exhaust cutlet 24b
isprovidedonearearporthmuofthemuffler24,andarrangedbetween
the main stand 26 and the rear arm 7 during the running. With this
structure, the exhaust outlet 24b can be prevented from contacting
the rear wheel 8 disposed behind the muffler 24. Moreover, the
exhaust gas can be discharged while effectively utilizing a space
between the main stand 26 and the rear arm 7.

[0041]
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As described above, in the embodiment, 'a lowest portion 37b
of the side stand 37 is positicned higher than the lowest portion
26c of the main stand 26 during the running. With this structure,
the lowering of the minimum ground clearance of the motorcycle 1
can be suppressed even when the sidé stand 37 is equipped, because
the side stand 37 is not a member located at lowest position in
the motorcycle 1 during the running.

[0042]

As described above, in the embodiment, the distal portion 24c¢
(cutermost portion), in the width direction of the vehicle (in the
direction of the arrow X2), of the exhaust outlet 24b is positioned
toward the inner side (to the side of the arrow X1) than the outermost
portion 26a, defined in the width direction of the vehicle (in the
direction of the arrow X2), of the main stand 26. Accordingly, the
main stand 26 protects the exhaust outlet 24b from the physical
impact in the lateral direction (in the direction of the arrow X2) .

[0043]

It should be noted that the embodiment disclosed herein is
exemplary and not limitative. The scope of the invention is not
indicated by the descriptions of the embodiment described above
but by the claims, and all changes which come within the meaning
and range of equivalence of the claims are intended to be embraced
therein.

[0044)]

The embodiment illustrates the motorcycle as an example of
a vehicle having a main stand. However, the present invention is
not limited thereto but applicable to other wvehicles such as
bicycles and scooters as long as the main stand is provided.

[0045]

Also, the side stand is provided in the embodiment in addition
to the main stand. However, the invention is not limited thereto

but only the main stand may be provided without the side stand.
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[0046]

Also, according to the embodiment, the portion adjacent to
the middle of the cross pipe in the width direction of the vehicle
formed to protrude downward. However, the invention is not limited
thereto but portions adjacent to both ends of the cross pipe in
the width direction of the vehicle may protrude downward in addition
to the portion adjacent to the middle portion thereof.

[(0047]

Also, according to the embodiment, the exhaust outlet is
provided on a rear portion of the muffler to discharge the exhaust
gas. However, the invention is not limited thereto. At the rear
of a muffler having functions to purify the exhaust gas discharged
from the engine and to reduce an exhaust noise, an exhaust outlet
having the above function may be further provided. 1In such a case,
the function to purify the exhaust gas discharged from the engine
and the function to reduce an exhaust sound may be provided to the
overall exhaust outlet. Moreover, the function to purify the
exhaust gas discharged from the engine and the function to reduce
an exhaust sound may be provided to only a portion of the exhaust
outlet positioned ahead of the rear wheel 8.

[Brief Description of the Drawings]

[0048]

FIG. lisasideviewof anentire configuration of a motorcycle
according to an embodiment of the present invention.

FIG. 2 is a drawing viewed in the direction of the arrow P
of FIG. 3.

FIG. 31is a side view (viewed fromone side) of a section around
a main stand during the running of the motorcycle according to the
embodiment shown in FIG. 1.

FIG., 4 is a side view (viewed from the other side) of a section
aroundthenminstandduringtherunnimgofthenwtorcycleaccording

to the embodiment shown in FIG. 1.
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FIG. 5 is a plan view showing a section around a muffler and
the main stand during of the motorcycle according to the embodiment
shown in FIG. 1.

FIG. 6 is a side view (viewed fromone side) of a section around
the main stand during the parking of the motorcycle according to
the embodiment shown in FIG. 1.

[Description of Reference Numerals and Symbols]
[0049]

1: motorcycle (vehicle)

6, 7: rear arm

8: rear wheel

21: engine

24: muffler

24a: rear end portion

24b: exhaust outlet

24c: distal portion (outermost portion)
24d: lowest portion

26: main stand (a first stand portion)
26a: outermost portion

26b: pivot center

26c: lowest portion

27, 28: support leg

29: cross pipe (connecting portion)

31, 32: bank sensor (regulation member)
37: side stand (second stand portion)
37b: lowest portion

38: support leg

al: bank angle (maximum inclination angle)
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[Document Name] Abstract

[Abstract]

[Problem to be Scolved] To provide a vehicle having a stand for
supporting the vehicle with its two portions on both lateral sides
in a width direction of the vehicle body.

[Solution] A motorcycle (vehicle) 1 includes: a rear wheel 8; an
engine 21; a muffler 24 disposed at the rear of the engine 21 and
having a rear end 24a disposed further foward than the rear wheel
8; and a main stand 26 that includes paired support legs 27 and
28 for supporting the vehicle body when the vehicle is parked and
a cross pipe 29 connecting the pair of support legs 27 and 28, and
is capable of pivoting upward during the running of the vehicle.
The cross pipe 29 of the main stand 26 is positiocned between the
rear end 24a of themuffler 24 and the rear wheel 8 during the running.

[Selected Drawing] FIG. 3
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[Document Name] Claims
[Claim 1]

A straddle type vehicle comprising:

a swing arm supporting a rear wheel while allowing it to
bounce in the generally vertical direction;

a cushion unit connected to the swing arm, for absorbing a
shock against the rear wheel;

an engine generating drive force for the rear wheel;

a muffler including an outlet for discharging exhaust gas,
yielded from the engine, to the outside; and

an expansion chamber arranged midway between the engine
and the muffler and expanding the exhaust gas discharged
through an exhaust pipe connected to the engine, wherein

a lower end of the cushion unit is directly connected to
the swing arm with no link mechanism interposed between them,
and the expansion chamber is disposed below the swing arm.
[Claim 2]

The straddle type vehicle according to claim 1, further
comprising a vehicle body frame, wherein

the swing arm includes a supported portion supported by
the vehicle body frame, while being capable of swinging in the
generally vertical direction,

the expansion chamber is disposed furthef rearward than
the supported portion and further forward than a front end of

the rear wheel,

the expansion chamber has an upper surface positiconed
below the swing arm, and

at least a rear portion of the upper surface is sloped
downward toward the rear of the straddle type vehicle.
[Claim 3]

The straddle type vehicle according to claim 2, wherein

the swing arm includes:



paired arms extending from the supported portion and
supporting an axle of the rear wheel while allowing it to
rotate; and

a bridge coupling the paired arms together, and

the lower end of the cushion unit is connected to the
bridge.

[Claim 4]

The straddle type vehicle according to claim 3, wherein

a space 1is formed among the supported portions and the
bridge, and

the expansion chamber is disposed below the space.

[Claim 5]

The straddle type vehicle according to claim 1, further
comprising a vehicle body frame, wherein

an upper end of the cushion unit is directly connected to
the wvehicle body frame with no link mechanism interposed
between them.

[Claim 6]

The straddle type vehicle according to c¢laim 5, further
comprising an air cleaner for purifying air to be supplied to
the engine,

wherein the air cleaner is disposed in the rear of the
upper end of the cushion unit.

[Claim 7]

The straddle type vehicle according to claim 1, wherein

the cushion unit includes a cylindrical damper
reciprocating to reduce a shock against the rear wheel, and

the damper 1is arranged such that its longitudinal
direction is along the vertical direction of the straddle type

vehicle.
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[Document Name] Specification
[Title of the Invention] STRADDLE TYPE VEHICLE
[Technical Field]

[0001)

The present invention relates to a straddle type vehicle
including an expansion chamber arranged midway between an
engine and a muffler.

[Background Art]
[0002]

Conventionally, exhaust units including an expansion
chamber, a so-called exhaust chamber, arranged midway between
an engine and a muffler are widely used in straddle type
vehicles such as motorcycles. Exhaust gas discharged through
an exhaust pipe connected to the engine expands in the
expansion chamber.

[0003]

In order to secure a sufficient minimum ground clearance
of the straddle type vehicle even with such an exhaust chamber
provided, it 1is well known that the exhaust chamber is
disposed in front of an oil pan provided in a lower poertion of
the engine and the muffler is disposed in the rear of the oil
pan (for example, see Patent Document 1).

[Patent Document 1] JP-A-2004-26007 (Pages 3 and 4, and FIG.
1)
[Disclosure of the Invention]
[Problem to be Solved by the Invention]
[0004]

However, the conventional straddle type vehicle described
above has the following problem. Because the expansion
chamber (exhaust chamber) is disposed in front of the oil pan

provided in the lower portion of the engine, the exhaust
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chamber tends to contact with a bump on a road and be damaged
when the front wheel gets over the bump.
[0005]

The present invention is made in consideration of such a
problem, and therefore has an object to provide a straddle
type vehicle including an expansion chamber, which has a
sufficient minimum ground clearance and suppresses damage of
the expansion chamber due to contact with bumps on a road.
[Means for Solving the Problem]

[0006]

To solve the above problem, the present invention has the
following characteristics. A straddle type vehicle includes:
a swing arm for supporting a rear wheel while allowing it to
bounce in the substantially vertical direction; a cushion unit
connected to the swing arm, for absorbing a shock against the
rear wheel; an engine generating drive force for the rear
wheel; a muffler having an outlet for discharging exhaust gas,
yielded from the engine, to the outside; and an expansion
chamber arranged midway between the engine and the muffler and
expanding the exhaust gas discharged through an exhaust pipe
connected to the engine. In the straddle type wvehicle, a
lower end of the cushion unit is directly connected to the
swing arm with no link mechanism interposed between them, and
the expansion chamber is disposed below the swing arm.

[Effect of the Invention]
[0007]

According to the characteristics of the present invention,
a straddle type vehicle can have a sufficient minimum ground
clearance and suppress damage of an expansion chamber due to
contact with bumps on a road.

(Best Mode for Carrying out the Invention]

[0008]

116



Embodiments in accordance with the present invention will
be described hereinafter with reference to drawings.
Specifically, descriptions will be made about (1) general
construction of straddle vehicle, (2) constructions of swing
arm, cushion unit, and exhaust unit, (3) function and effect,
and (4) other embodiments.

[0009]

The same or similar reference numerals and symbols are
given to the same or similar portions in the descriptions of
drawings. It should be noted, however, that the drawings are
schematic illustrations and dimensional ratios in each drawing
may be different from the reality.

[0010]

Accordingly, the following descriptions should be referred
to in determining specific dimensions and so forth. In
addition, dimensional relationships and ratios may Dbe
different between the drawings.

[0011]

(1) General Construction of the Straddle Type Vehicle

FIG.1 is a left side view of a motorcycle 10 defining a
straddle type vehicle in this embodiment.

[0012]

As shown in FIG. 1, the motorcycle 10 includes a front
wheel 20 and a rear wheel 90. The motorcycle 10 drives the
rear wheel 90 by drive force generated by an engine 40, A
fuel tank 51 for storing fuel is disposed above the engine 40.
A seat 52 on which riders are to sit is disposed in the rear
of the fuel tank 51.

[0013]
The engine 40 is a single-cylinder four-cycle engine. The

engine 40 is air-cooled type and has a small displacement.
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The engine 40 is mounted on a vehicle body frame 30 forming a
framework of the motorcycle 10.
{0014]

The rear wheel 90 is supported by a swing arm 60 while
being capable of bouncing in the generally vertical direction.
The swing arm 60 includes paired arms 62L and 62R (not shown
in FIG. 1, see FIG. 3) supporting an axle 91 of the rear wheel
90 while allowing it to rotate. The wvehicle body frame 30
includes a pivot portion 34 supporting the swing arm 60 while
allowing it to swing.

[0015]

A cushion unit 70 is connected to a front portion 60a of
the swing arm 60. The cushion unit 70 absorbs shocks against
the rear wheel 90.

[001l6]

An exhaust wunit 100 is connected to the engine 40.
Specifically, an exhaust pipe 110 is connected to a cylinder
head 40a of the engine 40.

[0017]

FIG. 2 is a right side view of the motorcycle 10 with a

vehicle body cover (not shown) and so forth removed.
{0018]

As shown in FIG. 2, the vehicle body frame 30 includes a
main frame 31, a down tube 32, seat rails 33, and a center
frame 37. The main frame 31 extends rearward from a head pipe
38. The down tube 32 extends obliquely rearward and downward
from the head pipe 38.

[0019]
The seat rails 33 are connected to the main frame 31

through a bracket 35. Stays 36 supporting a muffler 190 are
connected to the seat rail 33.

[0020]
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The center frame 37 extends along the vertical direction
of the motorcycle 10, being disposed in the rear of the engine
40, specifically, in a central portion of the motorcycle 10.
The pivot portion 34 is provided in the center frame 37. In
other words, the center frame 37 supports the swing arm &0
while allowing it to swing. In this regard, a single center
frame 37 or a plurality of them may be provided.

[(0021]

An upper end 70b (not shown in FIG. 2, see FIG. 3) of the
cushion unit 70 1is directly connected to the bracket 35. A
lower end 70a (not shown in FIG. 2, see FIG. 3) of the cushion
unit 70 is directly connected to the swing arm 60.

[0022]

An air cleaner 41 for purifying air to be supplied to the

engine 40 is disposed between the right and left seat rails 33.

The air cleaner 41 is disposed in the rear of the upper end
70b of the cushion unit 70.
[0023]

The air cleaner 41 is communicated with the cylinder head
40a through an intake duct 43. A carburetor 42 for injecting
fuel is mounted on the intake duct 43, Air from the air
cleaner 41 1is mixed with fuel by the carburetor 42, and
thereafter inducted into the engine 40.

[0024]

The exhaust unit 100 includes the exhaust pipe 110, an
exhaust chamber 120 and the muffler 190. The exhaust chamber
120 is communicated with the exhaust pipe 110. The muffler
190 is communicated with the exhaust chamber 120 through a
connecting pipe 170 (not shown in FIGs. 1 and 2, see FIG. 3).
In other words, the exhaust chamber 120 1is provided midway
between the engine 40 and the muffler 190.

[0025]



The exhaust chamber 120 is disposed below the swing arm 60.
The exhaust unit 100 includes a return pipe 160 communicated
with a lower portion of the exhaust chamber 120. The return
pipe 160 returns exhaust gas to the exhaust chamber 120. The
return pipe 160 extends from the exhaust chamber 120 to below
a rear portion of the engine 40.

[0026]

Exhaust gas discharged from the engine 40 through the
exhaust pipe 110 expands in the exhaust chamber 120. The
exhaust chamber 120 is formed into a box-shape (see FIG. 5).
In this embodiment, the exhaust chamber 120 is employed as an
expansion chamber.

[0027]

The muffler 190 is positioned at a rear end of the exhaust
unit 100. Specifically, the muffler 190 is disposed to the
right of the rear wheel 90. Exhaust gas is discharged from an
exhaust outlet 190a positioned at a rear end of the muffler
190.

[0028]

The exhaust chamber 120 and the muffler 190 reduce exhaust
noise generated in the engine 40. Because the exhaust chamber
120 is equipped in this embodiment, the muffler 190 can be
made smaller in size than in the case that the exhaust chamber
120 is not equipped. In other words, the overall length of
the exhaust unit 100 is shorter compared to the case that the
exhaust chamber 120 is not equipped.

[0029]

(2} Constructions of Swing Arm, Cushion Unit, and Exhaust
unit

Next, constructions of the swing arm 60, the cushion unit

70, and the exhaust unit 100 will be described with reference

to FIGs. 3 through 5.
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[0030]

(2.1) Constructions of Swing Arm and Cushion Unit

FIG. 3 1is a partially enlarged perspective view showing
the constructions of the swing arm 60 and the cushion unit 70.

[0031]

As shown in FIG. 3, the swing arm 60 includes supported
portions 61L and 61R, the arms 62L and 62R, a bridge 63, and a
rear fender 65. The rear fender 65 covers a part of the rear
wheel 90.

[0032]

The supported portions 61L and 61lR are supported by the
vehicle body frame 30. The arms 62L and 62R are extending
from the supported portions 61L and 61R and support the axle
91 of the rear wheel 90 while allowing it to rotate.

[0033]

The bridge 63 couples the arms 62L and 62R together. A
space G is formed between the supported portions 61L and 61R
and the bridge 63.

[0034]

A bracket 64 is attached on the bridge 63. The lower end

70a of the cushion unit 70 is connected to the bracket 64.
[0035]

The exhaust chamber 120 is disposed further rearward than
the supported portions 61L and 61R and further forward than a
front end 90a of the rear wheel 90. Specifically, the exhaust
chamber 120 is disposed below the space G.

[0036]

The cushion unit 70 includes a damper 71 and a coil spring
72. The damper 71 reciprocate to absorb shocks against the
rear wheel 90. The damper 71 is formed into a cylinder shape.
The damper 71 is disposed such that its longitudinal direction

is along the vertical direction of the motorcycle 10. The
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coil spring 72 1s disposed around an outer periphery of the
damper 71.
[0037]

A recess 4la curved along an external shape of the cushion
unit 70 is formed at a front end of the air cleaner 41. The
intake duct 43 is disposed to the left of the recess 41la.

(0038]

(2.2) Construction of Exhaust unit

FIG. 4 is a plan view of the exhaust unit 100.
[C039]

As shown in FIG. 4, the return pipe 160 includes a first
pipe portion 161 and a second pipe portion 163. The first
pipe portion 161 extends forward from the exhaust chamber 120.
The second pipe portion 163 is continuous with the first pipe
portion 161 and is communicated with the exhaust chamber 120.

[0040]

The first pipe portion 161 and the second pipe portion 163
are communicated with each other through a folded pipe portion
le2. A connecting portion 122 for communicatively connecting
the first pipe portion 161 and the second pipe pertion 163
together is disposed in the exhaust chamber 120.

[0041)

A bracket 131 is provided on the first pipe portion 161.
A bracket 121 is provided on the exhaust chamber 120. The
exhaust chamber 120 is fixed to the wvehicle body frame 30
using the brackets 131 and 121.

(0042]
FIG. 5 is a left side view of the exhaust unit 100.
[0043}

A protrusion 120b protruding upward is formed in a front

portion 120a of the exhaust chamber 120. The protrusion 120b

is positioned below the space G.

12



[0044]

The exhaust chamber 120 includes an upper surface 120c
positioned below the swing arm 60, specifically, below the
bridge 63. The upper surface 120c is sloped downward toward
the rear of the motorcycle 10.

[0045]

(3) Function and Effect

The straddle type vehicle (that is, motorcycle 10) in
accordance with this embodiment includes: the swing arm 60
supporting the rear wheel 90 while allowing it to bounce in
the generally vertical direction; the cushion ‘unit 70
connected to the swing arm 60, for absorbing shocks against
the rear wheel 80; the engine 40 generating drive force for

the rear wheel 90, and the expansion chamber (exhaust chamber

120) arranged midway between the engine 40 and the muffler 190.

[0046]

The lower end 70a of the cushion unit 70 is directly
connected to the swing arm 60 with no 1link mechanism
interposed between them, Therefore, the cushion unit 70 doces
not project downward beyond the swing arm 60 even if the swing
arm 60 swings.

[0047]
The exhaust chamber 120 is disposed below the swing arm 60.
Because the cushion unit 70 does not project downward beyond
the swing arm 60, the exhaust chamber 120 can be located

closer to the swing arm 60 while the swing arm 60 and the

exhaust chamber 120 are prevented from hitting with each other.

[0048]
Accordingly, the motorcycle 10 can secure a sufficient
minimum ground clearance and suppress damage of the exhaust

chamber 120 due to its contact with bumps on the road.

[0049]
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In this embodiment, the exhaust chamber 120 is disposed
further rearward than the supported portions 61L and 61R and
further frontward than the front end 90a of the rear wheel 90.

[0050]

The range in the moving, in the substantially vertical
direction, of the rear arm 60 becomes smaller as it approaches
the supported ©portions 61L and 61R. Accordingly, the
structure where the exhaust chamber 120 is disposed further
rearward than the supported portions 61L and 61R as well as
further forward than the front end 90a of the rear wheel 90,
allows the exhaust chamber 120 to be disposed near the
supported portions 61L and 61R. Because of this, the exhaust
chamber 120 can be disposed near the rear arm 60 without the
hitting between the rear arm 60 and the exhaust chamber 120.

[0051]

The exhaust chamber 120, which is heavy device, is
disposed in a central portion, in the fore-and-aft direction,
of the motorcycle 10 and positioned at the lowest position in
the motorcycle 10. Accordingly, the center of gravity of the
motorcycle 10 1is positioned lower, thereby improving its
stability during the running and operability.

[0052]

In this embodiment, the upper surface 120c of the exhaust
chamber 120 1is sloped downward toward the rear of the
motorcycle 10. Therefore, the swing arm 60 and the exhaust
chamber 120 can be prevented from hitting with each other, and
thus, the exhaust chamber 120 can be located closer to the
swing arm 60A while ensuring the capacity (volume) of the
exhaust chamber 120.

{0053]
The upper surface 120c is positioned below the bridge 63.

The bridge 63 is disposed along the wvehicle width direction,
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being positioned between the arms 62L and 62R. Therefore,

hitting between the upper surface 120c and the bridge 63 can

be prevented with sloping downward of the upper surface 120c.
[0G54]

In this embodiment, the swing arm 60 includes: the paired
arms 62L and 62R extending from the supported portions 61L and
61R and supporting the axle 91 of the rear wheel 90 while
allowing it to rotate; and the bridge 63 for coupling the
paired arms 62L and 62R together. The lower end 70a of the
cushion unit 70 is connected to the bridge 63.

[0055]

Consequently, the cushion unit 70, which is heavy device,
can be disposed in the central position of the vehicle body,
and traveling stability of the motorcycle 10 can be enhanced.
And, shocks against the rear wheel 90 can be absorbed by the
single cushion unit 70. Therefore, the motorcycle 10 can be
prevented from becoming large in size while securing a
sufficient minimum ground clearance as described above.

[0056]

In this embodiment, the space G is formed between the
supported portions 61L and 61R and the bridge 63, and the
exhaust chamber 120 is disposed below the space G. This
arrangement easily prevents hitting between the swing arm 60
and the exhaust chamber 120 (specifically, the protrusion
120b) when the swing arm 60 swings downward. Accordingly, the
exhaust chamber 120 can be located close to the swing arm 60.

[0057]

In this embodiment, the upper end 70b of the cushion unit
70 is directly connected to the vehicle body frame 30 with no
link mechanism interposed between themn. Therefore, there is
no need for a space for disposing a link mechanism, and thus

the motorcycle 10 can be prevented from becoming large in size
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while securing a sufficient ‘minimum ground clearance as
described above.
[0058]

In this embodiment, the air cleaner 41 for purifying air
to be supplied to the engine 40 is disposed in the rear of the
upper end 70b of the cushion unit 70. 1In other words, because
link mechanisms are not necessary, a space for disposing the
air cleaner 41 can be secured without increasing the size of
the motorcycle 10.

[0059]

In this embodiment, the cushion unit 70 includes the
cylindrical damper 71 reciprocating to reduce shocks against
the rear wheel 90. The damper 71 is disposed such that its
longitudinal direction is along the vertical direction of the
motorcycle 10, Therefore, a sufficient minimum ground
clearance can be secured while using the cushion unit 70 of a
general construction. |

[(0060]

Further, 1in this embodiment, the return pipe 160 is
arranged outside the exhaust chamber 120. With this structure,
the exhaust route having a necessary length can be easily
secured. Further, compared with the case that the exhaust
pipe having a length corresponding to the return pipe 160 is
disposed inside the exhaust chamber 120, the substantive
capacity of the exhaust chamber 120 can be increased. As a
result, the performance of reducing the exhaust noise can be

enhanced.
[0061]
(4) Other Embodiments
The present invention has been disclosed by using the
embodiment as discussed in the foregoing. However, it should

be noted that the descriptions and drawings constituting this
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disclosure do not 1limit the present invention. Various
alternative embodiments will become apparent to those skilled
in the art from the disclosure above.

[0062]

In the embodiment described above, the exhaust chamber 120
is disposed further rearward than the supported portions 61L
and 6lR and further frontward than the connecting portion (the
bracket 64 and the lower end 70a). However, a part of the
exhaust chamber 120 may be disposed further rearward than the
connecting portion (the bracket 64 and the lower end 70a).

[0063]

In the embodiment described above, the upper end 70b of
the cushion unit 70 is directly connected to the vehicle body
frame 30 with no 1link mechanism interposed between them.
However, the upper end 70b of the cushion unit 70 may be
connected to the vehicle body frame 30 through a 1link
mechanism.

[0064]

In the embodiment described above, the exhaust chamber 120
is disposed below the space G. However, the exhaust chamber
120 may not necessarily be disposed below the space G.

[0065]

In the embodiment described above, the air cleaner 41 is
disposed in the rear of the upper end 70b of the cushion unit
70. However, the air cleaner 41 may be disposed in front of
or at the lateral side of the upper end 70b of the cushion
unit 70.

[0066]

In the embodiment described above, the cushion unit 70
includes the cylindrical damper 71 reciprocating to reduce
shocks against the rear wheel 90. The damper 71 is disposed

such that its longitudinal direction is along the vertical
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direction of the motorcycle 10. In other words, the cushion
unit 70 of a general construction is used. However, a cushion
unit of a particular construction may be used.

[0067]

In the embodiment described above, generally the whole
upper surface 120c is formed to slope downward. However, a
front portion of the upper surface 120c may not be sloped.
Alternatively, the front portion of the upper surface 120c may
be sloped downward toward the front of the motorcycle 10.

[0068]

Further, right and left portions of the upper surface 120c¢
may be formed lower than its central portion. Specifically, a
portion positioned below the arm 62L and a portion positioned
below the arm 62R may be formed lower than the central portion
of the wupper surface 120c, thereby certainly preventing
hitting between the upper surface 120c and the swing arm 60.
If a sufficient wvolume (capacity) of the exhaust chamber 120
can be ensured, the exhaust chamber 120 may not be extended in
the width direction to the extent that it is positioned above
or below the arms 62L and 62R.

[0069]

It is a matter of course that the present invention
includes various embodiments that are not described herein.
Therefore, it 1is intended that the technical scope of the
present invention be defined solely by the appended claims
construed appropriately in light of the above descriptions.
[Brief Description of Drawings]

[0070]

FIG. 1 is a left side view of a motorcycle in accordance
with an embodiment of the present invention.

FIG. 2 1is a right side view of the motorcycle with a

vehicle body cover, etc removed.
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FIG. 3 is a partially enlarged perspective view showing
constructions of a swing arm and a cushion unit in accordance
with the embodiment of the present invention.

FIG. 4 is a plan view of an exhaust unit in accordance
with the embodiment of the present invention.

FIG. 5 1is a left side view of the exhaust unit in
accordance with the embodiment of the present invention.
[Description of Reference Numerals and Symbols]

[0071]
G: space
10: motorcycle
20: front wheel
30: vehicle body frame
31: main frame
32: down tube
33: seat rail
34: pivot portion
35: bracket
36: stay
38: head pipe
40: engine
40a: cylinder head
41: air cleaner
4la: recess
42: carburetor
43: intake duct
51: fuel tank
52: seat
60: swing arm
60a: front portion
61L, 61R: supported portion
62L, 62R: arm
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63:
64:
65:
70:

T0a:
70b:

71:
72
90

90a:

91:

100:
110:
120:

bridge
bracket
rear fender
cushion unit
lower end
upper end
damper
coil spring
rear wheel
front end
axle
exhaust unit
exhaust pipe

exhaust chamber

120a: front portion

120b: protrusion

120c: ubper surface

121:
122:
131:
1le0:
161:
162:
163:
170:
190:

bracket

connecting portion
bracket

return pipe

first pipe portion
folded pipe portion
second pipe portion
connecting pipe

muffler

190a: exhaust outlet
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[Document Name] Abstract

(Abstract]

[Problem to be Solved] To provide a straddle type vehicle
including an expansion chamber which can have a sufficient
minimum ground clearance and suppress damage of the expansion
chamber due to its contact with bumps and the like on a road.
[Solution] A motorcycle 1in accordance with the present
invention includes: a swing arm 60 supporting a rear wheel 90
while allowing it to ©bounce in the generally vertical
direction; a cushion unit 70 connected to the swing arm 60,
for absorbing a shock against the rear wheel 90; and an
exhaust chamber 120 arranged midway between an engine and a
muffler 190. A lower end 70a of the cushion unit 70 is
directly connected to the swing arm 60 with no link mechanism
interposed between them. The exhaust chamber 120 is disposed
below the swing arm 60.

[Selected Drawingl! FIG. 3
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