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(54) Exhaust structure for a vehicle

(67)  An exhaust structure for a vehicle including a
rear cowl (35) covering a vehicle rear portion has a muf-
fler (29) including a first expansion chamber (C1) and a
second expansion chamber (C2) partitioned by a partition
(65), first and second connecting pipes (67, 68) connect-
ing the expansion chambers, and a tail pipe (69) config-
ured to discharge exhaust gas from the muffler (29). The
muffler (29) is covered by the rear cowl (35) such that
outlines of the muffler (29) and the rear cowl (35) are

Fig.7
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each formed such that the width decreases toward the
vehicle rear. The tail pipe (69) and the first and second
connecting pipes (67, 68) are provided so as to penetrate
the partition (65); and the position where the tail pipe (69)
penetrates the partition (65) and the positions where the
first and second connecting pipes (67, 68) penetrate the
partition (65) are vertically offset. This allows the tail pipe
to be elongated.

592
67b 67 55 65a;67a 66

i T L.

35

\
} .

c G2
RV e
\ ]
74a ; N 1 / 2 %:
¥ T
- - Gi 34
69 G2 ez
74b 3 s
74 s
; a3
1 1
1
| | o Id
| i \1
3 |75 70 5 7272 69 1271 | / :
G2 61 4é/ 25 85 co 6!2
291
42a |
65¢c 69a 59

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 853 703 A1 2

Description

[0001] The present invention relates to an exhaust
structure of a vehicle.

[0002] Japanese Patent Application Publication No.
2005-83286, for example, discloses an exhaust device
installed in a vehicle, where a muffler in a rear portion of
the exhaust device extending rearwardly from an engine
is arranged inside a rear cowl that covers a vehicle rear
portion. In Japanese Patent Application Publication No.
2005-83286, two tail pipes for discharging exhaust gas
to the outside are provided.

[0003] When arranging a muffler inside a rear cowl (as
in the aforementioned known exhaust structure), the muf-
fler needs to be formed to correspond with the shape of
the rear cowl, which limits the shape of the muffler. Even
with such a limitation, it is desirable for the tail pipe to be
formed so as to be as long as possible to increase the
flow velocity of exhaust gas in the final stage, depending
on the required output characteristic of an engine.
[0004] The present invention has been made in view
ofthe circumstances mentioned above, and aims to elon-
gate atail pipe in an exhaust structure of a vehicle whose
mulffler is covered by a rear cowl.

[0005] According to a first aspect of the presentinven-
tion, there is provided an exhaust structure of a vehicle
comprising: an engine; an exhaust device of the engine;
and a rear cowl covering a vehicle rear portion, said ex-
haust device including an exhaust pipe and a muffler con-
nected to a rear portion of the exhaust pipe; the muffler
including a plurality of expansion chambers partitioned
by a partition, first and second connecting pipes connect-
ing the plurality of expansion chambers and a tail pipe
configured to discharge exhaust gas from said muffler;
said muffler being covered by said rear cowl, wherein:
outlines of said muffler and said rear cowl are each
formed such that the lateral width decreases toward the
vehicle rear; said tail pipe and said first and second con-
necting pipes are provided so as to penetrate said parti-
tion; and positions where said tail pipe and said first and
second connecting pipes penetrate said partition are ver-
tically offset from each other.

[0006] With this arrangement, the penetrating posi-
tions of the connecting pipes do not interfere with that of
the tail pipe, and so the tail pipe can be elongated even
when the muffler and rear cowl are formed such that their
widths decrease toward the rear of the vehicle. Addition-
ally, the width of the muffler can be reduced.

[0007] Preferably, one end of said tail pipe is arranged
in a frontmost expansion chamber of the said expansion
chambers of said muffler; and the other end of said tail
pipe extends from a rear portion of said muffler and is
open to outside air.

[0008] Thus, it is possible to elongate the tail pipe by
having it extend from the frontmost expansion chamber.
[0009] Preferably, said muffler is partitioned into a first
expansion chamber in a rear portion and a second ex-
pansion chamber in a front portion; exhaust gas intro-
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duced into said muffler from said exhaust pipe flows into
said second expansion chamber through said first and
second connecting pipes; the one end of said tail pipe is
arranged in said second expansion chamber; and the
other end of said tail pipe extends from a rear portion of
said muffler and is open to outside air.

[0010] With this arrangement, itis possible to elongate
the tail pipe by having it extending from the second ex-
pansion chamber in the front portion to the rear portion
of the muffler.

[0011] Preferably, said first connecting pipe accommo-
dated inside said muffler is supported by said partition;
and said first and second connecting pipes are arranged
at substantially the same vertical height.

[0012] The first connecting pipe can accommodate a
catalyst. With this arrangement, although the catalyst is
accommodated inside the muffler in this configuration,
the catalyst can be prevented from interfering with the
tail pipe, and thus the tail pipe can be elongated.
[0013] In afurther preferred form, said first connecting
pipe is formed into a flat shape.

[0014] Thus, the vertical size of the catalyst can be
reduced while ensuring capacity of the catalyst. Conse-
quently, the catalyst does not interfere with the tail pipe,
so that the tail pipe can be elongated.

[0015] In a preferred form, an outline of said muffler is
formed such that a width at a vertical position where said
tail pipe is arranged is smaller than a width at a vertical
position where said first and second connecting pipes
are arranged.

[0016] With this arrangement, the width of the portion
of the rear cowl covering the vicinity of the tail pipe can
be reduced, whereby the muffler and rear cowl can be
reduced in size.

[0017] Preferably, a tubular cover member covers a
part of said tail pipe from outside in the radial direction;
ends of said first and second connecting pipes face an
inner wall of said muffler; and a space between said cover
member and said tail pipe communicates with said first
expansion chamber through a connecting portion be-
tween said cover member and said inner wall.

[0018] With this arrangement, the space between the
tubular cover member and the tail pipe can be used as
an expansion chamber, and so the size of the muffler
can be reduced while capacity of the expansion chamber
can be ensured.

[0019] In a preferred form, said cover member is con-
nected to said muffler by welding; and a connecting por-
tion thereof is tapered in side view.

[0020] Thus, an area of the welding portion of the cover
member can be enlarged, and rigidity can be enhanced.
[0021] A preferred embodiment of the invention will
now be described by way of example only and with ref-
erence to the accompanying drawings, in which:

FIG. 1 is a right side view of a motorcycle including
an exhaust structure according to the preferred em-
bodiment of the present invention;
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FIG. 2 is a right side view of the periphery of a rear
cowl;

FIG. 3 is a plan view of the rear cowl as seen from
above;

FIG. 4 is a view of the periphery of the rear cowl as
seen from below;

FIG. 5 is a perspective view of a rear bank exhaust
device;

FIG. 6 is a plan view of a rear bank muffler as seen
from above;

FIG. 7 is a cross-sectional view taken along line VII-
VIl of FIG. 6;

FIG. 8 is a cross-sectional view of the rear bank muf-
fler as seen from the left side;

FIG. 9 is a cross-sectional view of a rear portion of
the rear bank muffler; and

FIG. 10 is a view of a partition as seen from the ve-
hicle rear side.

[0022] Hereinafter, a presently preferred embodiment
of the present invention will be described with reference
to the drawings. Note that in the description, directions
such as "front", "rear", "left", and "right" should be inter-
preted with regard to the vehicle in normal use, unless
otherwise stated. Further, in the drawings, "FR" indicates
the direction towards the front of the vehicle body, "UP"
the direction upwards from the vehicle body, and "LE"
the direction towards the left of the vehicle.

[0023] FIG. 1 is a right side view of a motorcycle 10
including an exhaust structure according to the preferred
embodiment of the present invention.

[0024] The motorcycle 10 is a vehicle in which: an en-
gine 11 is supported by a body frame F; a front fork 12
supporting a front wheel 2 is steerably supported at the
front end of the body frame F; and a swing arm 13 sup-
porting a rear wheel 3 is provided on the rear side of the
body frame F. The motorcycle 10 is a straddle type ve-
hicle, where a seat 14 on which a rider sits in a straddling
manner is supported on a top portion of the body frame F.
[0025] The body frame F includes: a head pipe 15 sup-
porting the front fork 12 at the front end; paired left and
right main frames 16 extending obliquely downwardly
and rearwardly from the head pipe 15; and paired left
and right centre frames 17 extending downwardly from
rear portions of the main frames 16. The body frame F
alsoincludes paired left and right seat frames (not shown)
extending obliquely upwardly from rear portions of the
main frames 16 toward a rear portion of the vehicle.
[0026] The swing arm 13 is supported in a vertically
swingable manner by a pivot shaft 18 provided in verti-
cally central portions of the left and right centre frames
17. The rear wheel 3 is axially supported by an axle 19
at a rear end portion of the swing arm 13.

[0027] A steering handlebar 20 is attached to a top end
portion of the front fork 12, and the front wheel 2 is sup-
ported at a bottom end portion of the front fork 12 through
an axle 21.

[0028] A fuel tank 22 is supported by the left and right
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centre frames 17 behind the head pipe 15. The seat 14
is positioned behind the fuel tank 22 and supported by
the aforementioned seat frames.

[0029] The engine 11is a V4 engine in which cylinders
are arranged in a V shape in side view. The engine 11
includes: a crankcase 23 supporting a crankshaft extend-
ing in the lateral (width) direction of the vehicle; a front
bank 47F configured of two cylinders extending upwardly
and forwardly from the crankcase 23 in an inclined man-
ner; and a rear bank 47R configured of two cylinders
extending upwardly and rearwardly from the crankcase
23 in an inclined manner.

[0030] The engine 11 has a front bank exhaust device
24 connected to the front bank 47F, and a rear bank
exhaust device 25 (exhaust device) connected totherear
bank 47R.

[0031] The front bank exhaust device 24 has: exhaust
pipes 26 extending from the front faces of cylinder heads
of the cylinders in the aforementioned front bank 47F,
which are then collected into one exhaust pipe at their
rear ends; and a front bank muffler 27 arranged outside
the swing arm 13 and connected to the rear end of the
exhaust pipe.

[0032] The rear bank exhaust device 25 has: exhaust
pipes 28 extending from the rear faces of cylinder heads
of the cylinders in the rear bank 47R, which are then
collected into one exhaust pipe at their rear ends; and a
rear bank muffler 29 arranged at a rear end portion of
the motorcycle 10 and connected to the rear end of the
exhaust pipe.

[0033] The motorcycle 10 includes a resin body cover
30 covering the vehicle body. The body cover 30 in-
cludes: a front side cover 31 covering a front portion of
the engine 11, the head pipe 15, and the main frames
16; a front cowl 32 covering the head pipe 15 from the
front; and an under cover 33 covering the engine 11 from
below. The body cover 30 also includes a middle cover
34 covering the rear bank exhaust device 25 below the
seat 14, and arear cowl 35 covering the rear bank muffler
29 behind the seat 14.

[0034] A rear stay 36 extending obliquely downwardly
and rearwardly is provided on a lower face of the rear
cowl 35, and a pair of blinkers 37 projecting to the left
and right are provided at the rear end of the rear stay 36.
A plate-shaped license plate holder 38 extending down-
wardly and rearwardly is also provided at the rear end of
the rear stay 36.

[0035] A rear wheel cover 39 covering the rear wheel
3 from above and the front is attached to a front portion
of the swing arm 13. A front fender 40 is attached to the
front fork 12.

[0036] FIG.2isarightside view of the periphery of the
rear cowl 35. FIG. 3 is a plan view of the rear cowl 35 as
seen from above. FIG. 4 is a view of the periphery of the
rear cowl 35 as seen from below.

[0037] Referring to FIGS. 2 to 4, the middle cover 34
has an upwardly extending portion 34a which projects
upwardly and rearwardly from the rear end of the seat
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14. Air introduction holes 34b, 34b allowing communica-
tion with the inside of the body cover 30 are provided on
left and right sides of the upwardly extending portion 34a.
[0038] The rear cowl 35 is provided so as to be con-
tinuous with the rear edge of the upwardly extending por-
tion 34a, and extends to the rear end of the body cover 30.
[0039] An outline of the rear cowl 35 is formed such
that, in plan view, its width increases toward the front,
and gradually decreases toward the rear of the vehicle,
becoming narrower toward the rear end. Specifically, the
outline of the rear cowl 35 in plan view (as seen from
above) includes: a front edge portion 35a extending sub-
stantially laterally straight along the rear edge of the up-
wardly extending portion 34a; side edge portions 35b,
35b extending rearwardly from left and right ends of the
front edge portion 35a such that the distance therebe-
tween becomes smaller toward the rear of the vehicle;
and a rear edge portion 35¢ connecting the rear ends of
the side edge portions 35b, 35b.

[0040] The outline of the rear cowl 35 is formed such
that in side view, its vertical extent increases toward the
front end, and gradually decreases toward the rear of the
vehicle, growing smaller toward the rear end.

[0041] A top face 41 of the rear cowl 35 is curved such
that its lateral centre is positioned at the highest point,
and portions continuous therewith become lower toward
the laterally outer sides. The top face is also formed so
as to be slightly inclined downwardly and rearwardly in
side view.

[0042] A bottom face 42 of the rear cowl 35 is inclined
upwardly and rearwardly in side view. The bottom face
42 of the rear cowl 35 has a downwardly bulging portion
42a which bulges downwardly in the lateral centre of the
bottom face 42, and has a curved shape such that the
lateral centre is positioned at the lowest point, and por-
tions continuous therewith become higher toward the lat-
erally outer sides. The downwardly bulging portion 42a
extends from the front end of the rear cowl 35 to a rear
portion thereof.

[0043] A longitudinally elongate ventilating hole 43 is
provided on each of the left and right side faces of a front
portion of the rear cowl 35. An inwardly bulging portion
43a where a part of the rear cowl 35 bulges inward is
formed in a front portion of the ventilating hole 43.
[0044] In addition, in the bottom face 42 of the rear
cowl 35, longitudinally elongate exhaust holes 44, 44 are
provided in bottom face portions 42b, 42b, on the left and
right sides of the downwardly bulging portion 42a. The
exhaustholes 44, 44 are positioned behind the ventilating
holes 43. A rear opening 45 designed to expose a rear
portion of the rear bank muffler 29 is provided in a rear
end portion of the downwardly bulging portion 42a.
[0045] The rear bank muffler 29 is cooled by traveling
wind introduced from the air introduction holes 34b, 34b
and discharged from the exhaust holes 44, 44 and the
rear opening 45.

[0046] Stay fixing portions 46, 46 to which the frontend
of the rear stay 36 is fastened are provided in a base
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portion of the downwardly bulging portion 42a between
the rear opening 45 and the left and right exhaust holes
44, 44.

[0047] FIG. 5 is a perspective view of the rear bank
exhaust device 25.

[0048] As shown in FIG. 5, the exhaust pipe 28 of the
rear bank exhaust device 25 includes: paired exhaust
port connecting pipes 50, 50 extending rearwardly from
the cylinder heads of the cylinders of the rear bank 47R;
upwardly extending pipes 51, 51 which extend upwardly
and rearwardly from the rear ends of the exhaust port
connecting pipes 50, 50; and a junction pipe 52 where
the upwardly extending pipes 51, 51 are joined into one
pipe. The exhaust pipe 28 extends rearwardly on the side
of the vehicle (here, the right side) on which the front
bank muffler 27 is arranged.

[0049] The upwardly extending pipes 51, 51 are not
only fitted to the exhaust port connecting pipes 50, 50,
but are also connected to the exhaust port connecting
pipes 50, 50 by multiple springs 53 extending between
the exhaust port connecting pipes 50, 50 and the upward-
ly extending pipes 51, 51.

[0050] The junction pipe 52 has an exhaust valve (not
shown) provided therein to vary an area of its flow path,
and an actuator 54 provided on its outer face to activate
the exhaust valve. The rear bank muffler 29 is connected
to the rear end of the junction pipe 52.

[0051] FIG. 6is a plan view of the rear bank muffler 29
as seen from above. Here, FIG. 6 shows not only the rear
bank muffler 29 but also the outline of the rear cowl 35
(as indicated by a two-dot chain line).

[0052] AsshowninFIGS.5and 6, therear bank muffler
29includes a muffler main body 55 formed as a box shape
that fits inside the rear cowl 35, and a tubular tail portion
56 extending rearwardly from a rear portion of the muffler
main body 55.

[0053] The muffler main body 55 is configured by cou-
pling an upper half body 59a (FIG. 8) and a lower half
body (FIG. 8), obtained by dividing the box shape into
upper and lower parts. FIG. 6 shows a state where the
upper half body 59a is separated and removed from the
muffler main body 55, for a clearer view of the internal
structure.

[0054] The muffler main body 55 is configured in ac-
cordance with the shape ofthe rear cowl 35, and is formed
such that its width is largest at the front end, and decreas-
es toward the vehicle rear. An outline of the muffler main
body 55 has, in plan view, side edge portions 55a, 55a
following the side edge portions 35b, 35b of the rear cowl
35, and a rear edge portion 55b connecting the rear ends
of the side edge portions 55a, 55a.

[0055] The muffler main body 55 has an exhaust pipe
connecting portion 57 extending downward and forward-
ly on one lateral side (here, the right side) of its front face.
The rear end of the junction pipe 52 is connected to the
exhaust pipe connecting portion 57.

[0056] Laterally projecting muffler fixing stays 58, 58
are provided on left and right sides of a front portion of
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the muffler main body 55. The inwardly bulging portions
43a (FIG. 2) of the ventilating holes 43 of the rear cowl
35 are fixed from outside with bolts to the muffler fixing
stays 58, 58.

[0057] The rear stay 36 includes a plate portion 36a
positioned below the tail portion 56. Left and right edge
portions of the plate portion 36a extend so as to be con-
tinuous with the rear ends of the side edge portions 55a,
55a of the muffler main body 55, and the width of the
plate portion 36a decreases toward the rear. The plate
portion 36a is formed so as to have a larger width than
the tail portion 56 of the rear bank muffler 29, and covers
the tail portion 56 from below.

[0058] FIG. 7 is a cross-sectional view taken along line
VII-VII of FIG. 6. FIG. 8 is a cross-sectional view of the
rear bank muffler 29 as seen from the left side. FIG. 9 is
a cross-sectional view of a rear portion of the rear bank
muffler 29.

[0059] Asshown inFIGS. 6 to 9, the muffler main body
55 includes: a top wall portion 60 extending along the top
face 41 of the rear cowl 35; a bottom wall portion 61
extending obliquely upwardly and rearwardly along the
bottom face 42 of the rear cowl 35; a front wall portion
62 where the exhaust pipe connecting portion 57 is pro-
vided; and a rear wall portion 63 on which the tail portion
56 is provided.

[0060] The bottom wall portion 61 has: a bottom wall
bulging portion 61 a which bulges downwardly at the lat-
eral centre along the downwardly bulging portion 42a of
the bottom face 42 of the rear cowl 35; and bottom face
wall portions 61 b, 61 b extending along the bottom face
portions 42b, 42b of the rear cowl 35, while connecting
the bottom wall bulging portion 61 a to the left and right
side edges of the top wall portion 60. Since the bottom
wall bulging portion 61 a and the bottom face wall portions
61 b, 61 b bulge downwardly in the form of curved sur-
faces, it can also be said that they constitute parts of left
and right side wall portions of the muffler main body 55
in side view.

[0061] As shown in FIG. 9, the muffler main body 55
is formed such that a width W2 of the bottom wall bulging
portion 61 a is smaller than a width W1 on the top wall
portion 60 side, and that the width gradually decreases
from the top wall portion 60 toward the bottom wall bulg-
ing portion 61 a. That is, the cross-sectional shape of the
muffler main body 55 as seen from the rear is a substan-
tially inverted (downwardly pointing) triangular shape.
The substantially inverted triangular shape is generally
symmetrical with respect to a lateral centreline L of the
vehicle.

[0062] Additionally, the rear cowl 35 is formed so as to
follow the outline of the muffler main body 55 with a pre-
determined gap between itself and the muffler main body
55, and its cross-sectional shape is similarly a substan-
tially inverted triangular shape. A plate-shaped insulating
member 64 is provided between the top face 41 of the
rear cowl 35 and the top wall portion 60 of the muffler
main body 55.
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[0063] The muffler main body 55 is a multistage ex-
pansion type muffler having a plate-shaped partition 65
which partitions the inside of the muffler main body 55
into front and rear parts. A first expansion chamber C1
positioned in a rear portion of the muffler main body 55,
and a second expansion chamber C2 positioned in afront
portion thereof, are formed inside the muffler main body
55 by means of the partition 65. The partition 65 is pro-
vided in the front portion of the muffler main body 55, and
the first expansion chamber C1 on the rear side has a
larger capacity than the second expansion chamber C2
on the front side.

[0064] The rear bank muffler 29 includes: an introduc-
tion pipe 66 provided in the exhaust pipe connecting por-
tion 57 to introduce exhaust gas into the muffler main
body 55; a first communication pipe 67 (including a con-
necting pipe and a catalyst) for introducing exhaust gas
introduced into the introduction pipe 66 to the first expan-
sion chamber C1; and a second communication pipe 68
(connecting pipe) through which the first expansion
chamber C1 communicates with the second expansion
chamber C2. The rear bank muffler 29 also has: a tail
pipe 69 extending rearwardly from the second expansion
chamber C2, and through which the second expansion
chamber C2 communicates to the outside of the rear
bank muffler 29; and a tubular cover 70 (cover member)
covering a rear portion of the tail pipe 69.

[0065] The bottom wall portion 61 of the muffler main
body 55 is inclined upwardly and rearwardly along the
bottom face 42 of the rear cowl 35, and the partition 65
is provided so as to be substantially perpendicular to the
bottom wall portion 61. Accordingly, the partition 65 is
tilted forwardly from the vertical, in proportion to the
amount of inclination of the bottom wall portion 61.
[0066] FIG. 10isa view of the partition 65 as seen from
the vehicle rear side.

[0067] The partition 65 has a substantially inverted tri-
angular shapeinaccordance with the shape of the muffler
main body 55, and its periphery is coupled with the inner
wall of the muffler main body 55.

[0068] The partition 65 has a supporting hole portion
65a into which the first communication pipe 67 is fitted,
a supporting hole portion 65b into which the second com-
munication pipe 68 is fitted, and a supporting hole portion
65c into which the tail pipe 69 is fitted.

[0069] Each of the supporting hole portions 65a, 65b,
65c has a rib portion formed by bending the inner edge
of the hole, and the first communication pipe 67, the sec-
ond communication pipe 68, and the tail pipe 69 are each
supported by being fitted to the inner face of the rib por-
tion.

[0070] The supporting hole portion 65a is arranged
close to one side (here, the right side) of the centreline
L in an upper portion of the partition 65. The supporting
hole portion 65b is arranged on the other side (here, the
left side) of the centreline L in the upper portion of the
partition 65. The supporting hole portion 65c is arranged
in a position overlapping with the centreline L in a lower
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portion of the partition 65.

[0071] The diameters of the supporting hole portion
65b and supporting hole portion 65c¢ are substantially the
same. The supporting hole portion 65a is formed so as
to have a larger diameter than the supporting hole portion
65b or supporting hole portion 65c¢ in correspondence
with the shape of the first communication pipe 67, and
has a flat shape which is larger laterally than vertically.

[0072] Referring to FIGS. 6 to 10, the first communi-
cation pipe 67 is arranged close to one side (here, the
right side) of the centreline L in an upper portion inside
the muffler main body 55. The first communication pipe
67 is supported by being fitted in the supporting hole por-
tion 65a in a direction substantially orthogonal to the par-
tition 65, and extends substantially straight and obliquely
upwardly and rearwardly, along the bottom wall portion
61.

[0073] The first communication pipe 67 is a pipe
formed so as to be larger in its lateral direction than its
vertical direction, and flared such that its cross-sectional
area increases toward its rear end.

[0074] A frontend 67a of the first communication pipe
67 is connected to the rear end of the introduction pipe
66 inside the second expansion chamber C2. A rear end
67b of the first communication pipe 67 is positioned in a
longitudinally central portion inside the first expansion
chamber C1. A catalyzer in which a catalyst material is
carried by a honeycomb type support (not shown) is fitted
and supported to an inner circumference of the first com-
munication pipe 67. The catalyzer is provided along sub-
stantially the entire length of the first communication pipe
67. That is, the first communication pipe 67 is not only a
pipe configured to introduce exhaust gas into the first
expansion chamber C1, butis also a catalyst for purifying
exhaust gas.

[0075] The second communication pipe 68 is arranged
on the other side (here, the left side) of the centreline L
in the upper portion inside the muffler main body 55. The
second communication pipe 68 is supported by being
fitted in the supporting hole portion 65b in a direction
substantially orthogonal to the partition 65, and extends
substantially straight, obliquely upwardly and rearwardly,
along the bottom wall portion 61.

[0076] The second communication pipe 68 is a pipe
having a generally constant diameter along its entire
length, and having a substantially circular cross-section.
A front end 68a of the second communication pipe 68 is
positioned inside the second expansion chamber C2. A
rear end 68b of the second communication pipe 68 ex-
tends rearwardly beyond the rear end 67b of the first
communication pipe 67, and s positioned in arear portion
inside the first expansion chamber C1.

[0077] A rear portion of the second communication
pipe 68 is fitted to and supported by a supporting wall 71
provided in the first expansion chamber C1.

[0078] The second communication pipe 68 is provided
adjacent to the side of the first communication pipe 67
with the centreline L in between, and is arranged at sub-
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stantially the same vertical position as the first commu-
nication pipe 67 inside the muffler main body 55. As
shown in FIG. 7, the diameter of the second communi-
cation pipe 68 is smaller than the vertical thickness of
the first communication pipe 67, and in side view, a part
of the second communication pipe 68 (except for its rear
end portion) overlaps with the first communication pipe
67.

[0079] The width W1 of the muffler main body 55 cor-
responds to its width at a vertical position where the first
communication pipe 67 and the second communication
pipe 68 are arranged. The width W2 of the muffler main
body 55 corresponds to its width at a vertical position
where the tail pipe 69 is arranged.

[0080] The tail pipe 69 is provided laterally centrally in
a lower portion inside the muffler main body 55, and is
arranged such that the position of its centre substantially
coincides with the centreline L. In other words, the tail
pipe 69 is arranged so as to be downwardly offset from
the first communication pipe 67 and second communi-
cation pipe 68.

[0081] The supporting hole portions 65a, 65b, 65c of
the partition 65 are penetrating positions through which
the first communication pipe 67, the second communi-
cation pipe 68, and the tail pipe 69 penetrate, respective-
ly. The supporting hole portions 65a, 65b are provided
at substantially the same vertical positions, and the sup-
porting hole portion 65c¢ is arranged so as to be down-
wardly offset from the supporting hole portions 65a, 65b.
[0082] The tail pipe 69 is supported by being fitted in
the supporting hole portion 65c in a direction substantially
orthogonal to the partition 65, and extends substantially
straight, obliquely upwardly and rearwardly, along the
bottom wall portion 61.

[0083] The tail pipe 69 is a pipe having a generally
constant diameter along its entire length and having a
substantially circular cross section, and is formed so as
to have a smaller diameter but greater full length than
the second communication pipe 68. The tail pipe 69 has
one end (its front end 69a) fitted to and supported by the
supporting hole portion 65c.

[0084] The rearwall portion 63 of the muffler main body
55 has a perpendicular portion 63a facing the rear end
67b and rear end 68b, and an inclined portion 63b ex-
tending obliquely downwardly and forwardly from the bot-
tom end of the perpendicular portion 63a and connecting
with the bottom wall bulging portion 61 a. To be specific,
the inclined portion 63b is here formed by welding, to the
rear wall portion 63, a plate member disposed so as to
close an opening formed in the rear wall portion 63.
[0085] The inclined portion 63b has an opening 72
(connecting portion to be connected to the inner wall)
which has a diameter larger than the outer diameter of
the tail pipe 69. The tail pipe 69 has atail pipe rear portion
69c extending to the outside of the muffler main body 55
and extending rearwardly and outwardly through the
opening 72.

[0086] A tubular cover 70 covering the tail pipe rear
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portion 69c from its outer peripheral side is provided in
the rear wall portion 63 of the muffler main body 55. The
tubular cover 70 includes a tubular portion 73 having a
diameter larger than the tail pipe 69, and a cap 74 closing
the rear end of the tubular portion 73.

[0087] The tubular portion 73 has, at its tip end, a ta-
pered portion 73a which is formed by cutting the tubular
portion 73 at an oblique angle, and the tapered portion
73a is connected to the periphery of the opening 72. The
tubular cover 70 is welded to the inclined portion 63b by
a welding bead (not shown) formed on the periphery of
the tapered portion 73a. The tubular portion 73 is tapered
such that its diameter increases toward the rear.

[0088] The cap 74 has arear end-supporting hole 74a
fitted to the other end (the rear end 69b) of the tail pipe
69, and an annular lid member 74b which closes a gap
between an outer circumference of the rear end 69b and
an inner circumference of the tubular portion 73. The lid
member 74b is tapered so as to extend rearwardly from
the rear end 69b such that its diameter increases toward
the rear.

[0089] The tail portion 56 has a double pipe structure
where the tail pipe 69 is covered by the tubular cover 70.
The tubular cover 70 is arranged so as to be substantially
coaxial with the tail pipe 69, and a rear expansion cham-
ber 75 communicating with the first expansion chamber
C1 through the opening 72 is formed between the tubular
cover 70 and tail pipe 69. This ensures a large capacity
of the first expansion chamber C1.

[0090] Exhaust gas G1 introduced into the rear bank
muffler 29 through the junction pipe 52 flows into the first
communication pipe 67 inside the first expansion cham-
ber C1 from the introduction pipe 66 on one side of the
muffler main body 55, and after being purified by the cat-
alyst in the first communication pipe 67, flows into the
first expansion chamber C1 in the rear portion and ex-
pands. Exhaust gas G2, which has expanded in the first
expansion chamber C1, turns around, flows into the sec-
ond expansion chamber C2 through the second commu-
nication pipe 68, and expands in the second expansion
chamber C2 in the front portion. Additionally, a part of
the exhaust gas G2 flows into the rear expansion cham-
ber 75 and expands. Since the rear end 67b of the first
communication pipe 67 faces the rear expansion cham-
ber 75, exhaust gas flows into the rear expansion cham-
ber 75 easily, and the rear expansion chamber 75 can
be used effectively as an expansion chamber. Exhaust
gas G3, having expanded in the second expansion cham-
ber C2, turns around, passes through the tail pipe 69,
and is discharged to the outside from the rear end 69b.
[0091] In this case, while the first communication pipe
67 is a pipe for directly introducing exhaust gas from the
exhaust pipe 28 to the first expansion chamber C1 in the
rear portion, it can also be said that the first communica-
tion pipe is a connecting pipe supported by the partition
65 to connectthe firstexpansion chamber C1 and second
expansion chamber C2.

[0092] In this embodiment, inside the muffler main
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body 55 (which is formed into a substantially inverted,
downwardly projecting triangular shape), the first com-
munication pipe 67 and second communication pipe 68
are provided side by side in the upper portion, and the
tail pipe 69 is provided so as to be downwardly offset
from the first communication pipe 67 and second com-
munication pipe 68. Accordingly, the first communication
pipe 67 and second communication pipe 68 can be pre-
vented from interfering with the tail pipe 69, so that the
tail pipe 69 can be formed as long as possible to allow
the engine 11 to have a desired engine characteristic.
Moreover, since the first expansion chamber C1 is pro-
vided in the rear portion of the muffler main body 55 and
the second expansion chamber C2 in the front portion
thereof, the tail pipe 69 can extend from the front portion
to the rear portion of the muffler main body 55, thus
achieving a long tail pipe 69.

[0093] In addition, since the tail pipe 69 is downwardly
offset from the first communication pipe 67 and second
communication pipe 68 at the lateral centre, the muffler
main body 55 can be formed into the substantially invert-
ed triangular shape, and the rear cowl 35 covering the
muffler main body 55 can also be formed into the sub-
stantially inverted triangular shape having a small air re-
sistance. Hence, while adopting the configuration where
the tail pipe 69 can be elongated, air resistance of the
motorcycle 10 can be reduced. Further, since traveling
wind flows smoothly along the bottom face 42 of the rear
cowl 35, hot air can be discharged efficiently from the
exhaust holes 44, 44.

[0094] Since the first communication pipe 67 as the
catalyst is formed flat (larger laterally than vertically), the
capacity of the catalyst can be ensured while a space
can be secured below the first communication pipe 67.
Thus, the first communication pipe 67 does not interfere
with the tail pipe 69, so that the tail pipe 69 can be ar-
ranged below the first communication pipe 67 to elongate
the first communication pipe 67. Also, since the catalyst
is provided in the muffler main body 55, there is no need
to provide a catalyst in the exhaust pipe 28, whereby
exhaust gas can pass through the exhaust pipe 28 at a
higher flow velocity, and exhaust efficiency can be en-
hanced.

[0095] AsshowninFIG. 2, in side view, the tail portion
56 has its bottom face extending rearwardly so as to be
continuous with the bottom face of the downwardly bulg-
ing portion 42a, and its rear end positioned slightly for-
wardly of the rear edge portion 35c of the rear cowl 35.
Hence, the tail portion 56 appears as though it is inte-
grated with the rear cowl 35, which improves the appear-
ance.

[0096] Moreover, since the stay fixing portions 46, 46
are provided in the base portion of the downwardly bulg-
ing portion 42a on laterally inner sides of the exhaust
holes 44, 44, the stay fixing portions 46, 46 do not inter-
fere with the exhaust holes 44, 44, and thus the rear bank
muffler 29 can be cooled efficiently.

[0097] As has been described, according to the pre-
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ferred embodiment, the outlines of the rear bank muffler
29 and the rear cowl 35 covering the rear bank muffler
29 are each formed such that the width decreases toward
the rear of the vehicle rear; the tail pipe 69, first commu-
nication pipe 67, and second communication pipe 68 are
provided so as to penetrate the partition 65; and the sup-
porting hole portion 65¢ (being the position where the tail
pipe 69 penetrates the partition 65) and the supporting
hole portions 65a, 65b (being the positions where the
first communication pipe 67 and second communication
pipe 68 penetrate the partition 65) are vertically offset
from each other. As a result, the penetrating positions of
the first communication pipe 67 and second communi-
cation pipe 68 do not interfere with that of the tail pipe
69, whereby the tail pipe 69 can be elongated even when
the rear bank muffler 29 and rear cowl 35 are formed
such that their widths decrease toward the rear of the
vehicle. Additionally, the width of the rear bank muffler
29 can be reduced.

[0098] The frontend 69a of the tail pipe 69 is arranged
in the second expansion chamber C2 (the frontmost
among the expansion chambers of the rear bank muffler
29), and the rear end 69b of the tail pipe 69 is opened to
outside air from the rear portion of the rear bank muffler
29. Hence, the tail pipe 69 can extend from the frontmost
second expansion chamber C2, so that the tail pipe 69
can be elongated.

[0099] The rear bank muffler 29 is partitioned into the
first expansion chamber C1 in the rear portion and the
second expansion chamber C2 in the front portion; ex-
haust gas introduced into the rear bank muffler 29 from
the exhaust pipe 28 flows into the second expansion
chamber C2 through the first communication pipe 67 and
second communication pipe 68; the front end 69a of the
tail pipe 69 is arranged in the second expansion chamber
C2; and the rear end 69b thereof is opened to outside air
from the rear portion of the rear bank muffler 29. Thus,
it is possible to elongate the tail pipe 69 by extending it
from the second expansion chamber C2 in the front por-
tion to the rear portion of the rear bank muffler 29.
[0100] The first communication pipe 67 as the catalyst
accommodated inside the rear bank muffler 29 is sup-
ported by the partition 65, and the first communication
pipe 67 and second communication pipe 68 are arranged
at substantially the same vertical height. For this reason,
although the first communication pipe 67 functioning as
the catalyst is accommodated inside the rear bank muf-
fler 29 in this configuration, the catalyst can be prevented
from interfering with the tail pipe 69, and thus the tail pipe
69 can be elongated.

[0101] In addition, since the first communication pipe
67 as the catalyst is formed into a flat shape, the vertical
extent of the first communication pipe 67 can be reduced
while ensuring capacity of the catalyst. Consequently,
the first communication pipe 67 does not interfere with
the tail pipe 69, so that the tail pipe 69 can be elongated.
[0102] Furthermore,the outline of the rear bank muffler
29 is formed such that the width W2 in the vertical position
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where the tail pipe 69 is arranged is smaller than the
width W1 in the vertical position where the first commu-
nication pipe 67 and second communication pipe 68 are
arranged. Hence, the width of the portion of the rear cowl
35 covering the vicinity of the tail pipe 69 can be reduced,
whereby the rear bank muffler 29 and the rear cowl 35
can be made smaller.

[0103] Moreover, there is provided the tubular cover
70 covering the tail pipe rear portion 69c¢ from radially
outside; the rearends 67b, 68b of the first communication
pipe 67 and second communication pipe 68 face the inner
wall of the rear wall portion 63 of the rear bank muffler
29; and the space between the tubular cover 70 and tail
pipe rear portion 69c communicates with the first expan-
sion chamber C1 through the opening 72 being the con-
necting portion between the tubular cover 70 and rear
wall portion 63. With this, since the space between the
tubular cover 70 and tail pipe rear portion 69c can be
used as the rear expansion chamber 75, the size of the
rear bank muffler 29 can be reduced while the capacity
of the first expansion chamber C1 can be ensured.
[0104] Additionally, the tubular cover 70 is connected
to the muffler main body 55 by welding, and the tapered
portion 73a being the connecting portion is tapered in
side view. Hence, an area of the welding portion of the
tubular cover 70 can be enlarged, and rigidity can be
enhanced.

[0105] Itshould be noted thatthe above-described em-
bodiment is only one aspect to which the present inven-
tion is applied, and the present invention is not limited to
the above embodiment.

[0106] Although the above embodiment has been de-
scribed with the first communication pipe 67 and second
communication pipe 68 as examples of connecting pipes,
the present invention is not limited to this. It is sufficient
for the tail pipe 69 to be vertically offset at least from the
second communication pipe 68. In this case, exhaust gas
may be introduced into the first expansion chamber C1
through a pipe provided in a position different from that
of the first communication pipe 67, for example.

[0107] Althoughinthe description of the above embod-
iment the catalyzer is provided in the first communication
pipe 67, the present invention is not limited to this. The
first communication pipe 67 may be a simple pipe not
provided with the catalyzer.

[0108] Although the above embodiment has been de-
scribed using the V4 engine 11 as an example, the
present invention is not limited to this. The invention is
applicable regardless of whether the engine is a single
cylinder, parallel, horizontally opposed, or other type.

Claims

1. An exhaust structure of a vehicle comprising:

an engine (11);
an exhaust device (25) of the engine (11); and
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a rear cowl (35) covering a vehicle rear portion,
said exhaust device (25) including an exhaust
pipe (28) and a muffler (29) connected to a rear
portion of the exhaust pipe (28); the muffler (29)
including a plurality of expansion chambers (C1,
C2) partitioned by a partition (65), first and sec-
ond connecting pipes (67, 68) connecting the
plurality of expansion chambers (C1, C2), and
a tail pipe (69) configured to discharge exhaust
gas from said muffler (29); said muffler (29) be-
ing covered by said rear cowl (35), wherein:

outlines of said muffler (29) and said rear
cowl (35) are each formed such that the lat-
eral width decreases toward the vehicle
rear;

said tail pipe (69) and said first and second
connecting pipes (67, 68) are provided so
as to penetrate said partition (65); and
positions where said tail pipe (69) and said
first and second connecting pipes (67, 68)
penetrate said partition (65) are vertically
offset from each other.

2. Theexhauststructure of a vehicle according to claim

1, wherein:

one end (69a) of said tail pipe (69) is arranged
in a frontmost expansion chamber (C2) of the
said expansion chambers of said muffler (29);
and

the other end (69b) of said tail pipe (69) extends
from a rear portion of said muffler (29) and is
open to outside air.

3. The exhaust structure of a vehicle according to any

one of claims 1 and 2, wherein:

said muffler (29) is partitioned into a first expan-
sionchamber (C1) in arear portion and a second
expansion chamber (C2) in a front portion;
exhaust gas introduced into said muffler (29)
from said exhaust pipe (28) flows into said sec-
ond expansion chamber (C2) through said first
and second connecting pipes (67, 68);

the one end (69a) of said tail pipe (69) is ar-
ranged in said second expansion chamber (C2);
and the other end (69b) of said tail pipe (69)
extends from a rear portion of said muffler (29)
and is open to outside air.

4. The exhaust structure of a vehicle according to any

preceding claim, wherein:

said first connecting pipe (67) accommodated
inside said muffler (29) is supported by said par-
tition; and

said first and second connecting pipes (67, 68)
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are arranged at substantially the same vertical
height.

The exhaust structure of a vehicle according to claim
4, wherein

said first connecting pipe (67) is formed into a flat
shape.

The exhaust structure of a vehicle according to any
one of claims 4 and 5, wherein

an outline of said muffler (29) is formed such that a
width (W2) at a vertical position where said tail pipe
(69) is arranged is smaller than a width (W1) at a
vertical position where said firstand second connect-
ing pipes (67, 68) are arranged.

The exhaust structure of a vehicle according to any
one of claims 1 to 6, wherein

a tubular cover member (70) covers a part of said
tail pipe (69) from outside in the radial direction;
ends of said first and second connecting pipes (67,
68) face an inner wall of said muffler (29); and

a space between said cover member (70) and said
tail pipe (69) communicates with said first expansion
chamber (C1) through a connecting portion (72) be-
tween said cover member (70) and said inner wall.

The exhaust structure of a vehicle according to claim
7, wherein:

said cover member (70) is connected to said
muffler (29) by welding; and

a connecting portion (73a) thereof is tapered in
side view.

The exhaust structure of a vehicle according to any
of claims 4 to 8, wherein:

a catalyst is accommodated in the first connect-
ing pipe (67).
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