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Motorcycle exhaust system and motorcycle provided with exhaust system

An exhaust system for a motorcycle, that can

improve external appearance saleability by inhibiting
generation of flow noise without worsening external ap-
pearance, is provided with a tail cap 53h, a ring shaped
outer cap 60 that is fixed to a rear end edge 52g of a
casing 52, and an inner cap 61 that is fixed to a rear end
wall 52a of the casing 52 and that has a tail hole 61c
having a size that allows a tail pipe 51 to pass through it
with a gap there between. A gap s is formed in a boundary
region between the inner cap 61 and the outer cap 60.
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Description
BACKGROUND

[0001] Thepresentinventionrelatestoan exhaustsys-
tem for a motorcycle that is provided with an exhaust pipe
that is connected to an exhaust port of an engine, and a
muffler (or silencer) thatis connected to the exhaust pipe,
and a motorcycle that is provided with the exhaust sys-
tem.

[0002] It is normal for motorcycle exhaust systems to
be provided with an exhaust pipe connected to an engine
and a muffler connected to the exhaust pipe. Some types
of the above-described muffler are provided with a casing
that is formed to surround a tail pipe that is connected to
the exhaust pipe, and a tail cap that acts as an exterior
part that is fitted to a rear end wall of the casing.

[0003] This type of tail cap is sometimes formed from
an integrated bottom section, annular section, and ex-
panding section. The bottom section covers the rear end
wall of the casing, the annular section covers a rear pe-
riphery edge portion of the casing, and the expanding
section expands to the rear so as to connect the annular
section and the bottom section. Together, the bottom
section, the annular section and the expanding section
formagenerally recess like shape when viewed in across
section.

[0004] This type of muffler sometimes generates ex-
haust flow noise due to entry/exit of exhaust gas from
the tail pipe caused by exhaust pulsation. In order to in-
hibit generation of the exhaust flow noise, a structure is
sometimes adopted in which the tail pipe passes through
a tail hole that is formed in the bottom section of the tail
cap, and extends to the rear (see , for example, JP-A-
2001-303925).

[0005] In order to improve saleability of the muffler by
improving its external appearance, the applicant of the
present patent application has investigated a structure
in which the tail pipe is positioned such that a rear end
surface thereof is generally flush with an opening edge
of the tail hole of the tail cap.

[0006] However, the investigation demonstrated that
when the rear end surface of the tail pipe is positioned
to be flush with the opening edge of the tail hole of the
tail cap, exhaust gas that exits/enters the tail pipe passes
through a gap between the tail pipe and the tail hole and
is caught within a gap formed between the tail cap and
the rear end surface of the tail pipe. The gap acts like a
resonance chamber and thus the above-described flow
noise is increased.

[0007] In order toinhibit generation of flow noise of this
type, a structure is conceivable in which a hole is formed
in the tail cap such that the exhaust gas caught in the
above-described gap can be discharged. However, if
such a structure were adopted, external appearance
would be worsened.

[0008] An aim of the invention is to provide an exhaust
system for a motorcycle and a motorcycle provided with
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the exhaust system that can improve saleability from an
external appearance perspective by inhibiting generation
of flow noise without worsening external appearance.

SUMMARY

[0009] An aspectofthe invention is an exhaust system
for a motorcycle including an exhaust pipe connected to
an engine and a muffler (or silencer) connected to the
exhaust pipe. The mufflerincludes a casing, in arear end
section of the muffler, that has a rear end wall and that
is formed to surround a rear section of the exhaust pipe,
and a tail cap that is disposed to surround an outer side
of the rear end wall of the casing. A tail hole is formed in
the rear end wall such that a gap is left with respect to
an outer diameter of a rear end of the exhaust pipe. The
gap between the tail hole and the rear end of the exhaust
pipe is in communication with a space formed between
the rear end wall and the tail cap, and a passage is formed
that communicates the space and an outside space.
[0010] Inanembodimentofanexhaustsystemaccord-
ing to the invention, the tail hole is formed in the rear end
wall of the casing such that the gap is left with respect to
the rear end of the exhaust pipe, the gap is formed to be
in communication with the space formed between the
rear end wall and the tail cap, and the passage commu-
nicates the space and the outside space. As a result,
even in the case that exhaust gas that exits/enters from
the rear end of the exhaust pipe is trapped in the space
formed by the tail cap and the rear end wall of the casing
from the gap between the exhaust pipe and the tail hole,
the exhaust gas can be exhausted from the passage to
the outside space. Accordingly, the space does not form
aresonance chamber and itis possible to inhibit the gen-
eration of flow noise caused by trapped exhaust gas.
[0011] As a result, a rear end surface of the exhaust
pipe can be disposed to be generally flush with a tail hole
of a tail cap, whereby it is possible to improve saleability
from the perspective of the external appearance of the
mulffler.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Embodiments of the invention are described
hereinafter, by way of example only, with reference to
the accompanying drawings.

Fig. 1 is a side view of a motorcycle that is provided
with an exhaust system according to an embodiment
of the invention.

Fig. 2 is a side view showing a state in which an
engine, to which the exhaust system is connected,
is mounted to a vehicle body frame.

Fig. 3 is a side view of the exhaust system.

Fig. 4 is a plan view of the exhaust system.

Fig. 5 is a plan view of an exhaust gas chamber of
the exhaust system.

Fig. 6 is a side view of the exhaust gas chamber.
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Fig. 7 is a cross sectional rear view of the exhaust
gas chamber.

Fig. 8 is a plan view of a muffler of the exhaust sys-
tem.

Fig. 9 is a side view of the muffler.

Fig. 10 is a cross sectional view of the muffler.

Fig. 11 is a cross sectional view of a tail cap of the
muffler.

Fig 12 is a rear view of the tail pipe.

DETAILED DESCRIPTION

[0013] Hereinafter,an embodiment of the invention will
be described with reference to the appended drawings,
in which

[0014] Fig. 1 to Fig. 12 are figures that illustrate an
exhaust system for a motorcycle according to the em-
bodiment of the invention. Note that, the terms front and
rear, and left and right as used in this embodiment indi-
cate the front and rear and the left and right when viewed
from a rider seated on a seat.

[0015] Asshowninthe figures, amotorcycle 1includes
a twin spar vehicle body frame 2, an engine 3 that is
mounted on the vehicle body frame 2, and a front wheel
4, and a rear wheel 5 that are disposed at the front and
rear of the vehicle body frame 2.

[0016] The vehicle body frame 2 includes a head pipe
6 that is disposed at the front end of the vehicle body
frame 2; left and right main frames 2a that extend diag-
onally downward toward the rear while expanding out-
wards to the left and right from the head pipe 6; left and
right rear frames 2b that are contiguous with the main
frames 2a and that extend and curve downwards; and
left and right seat rails 2c that extend diagonally upward
to the rear from the rear frames 2b.

[0017] A frontfork 7 is turnably supported by the head
pipe 6 so as to be capable of being steered to the left
and right. The front wheel 4 is rotatably supported by a
lower end section of the front fork 7, and a steering handle
8 is fixed to an upper end section of the front fork 7.
[0018] A front end section of a rear arm 9 is pivotably
supported via a pivot shaft 10 at a lower end section of
the left and right rear frames 2b such that the rear arm 9
is capable of swinging upward and downward. The rear
wheel 5 is pivotably supported by a rear end section of
the rear arm 9.

[0019] A straddle type main seat 11, a straddle type
tandem seat 12 that is positioned to the rear side of the
main seat 11 are mounted on the left and right seat rails
2c. Atank cover 13, which is an exterior part, is disposed
to the front side of the main seat 11.

[0020] The engine 3 is a four stroke, four cylinder V-
type engine that has left and right front side cylinders and
left and right rear side cylinders that are disposed to form
a V-shaped banks. An engine upper section is supported
by and suspended from left and right suspension brack-
ets 15, 15 that are fixed to the left and right main frames
2a, and an engine rear wall is supported in a suspended
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manner by a suspension bracket 15a fixed to the rear
frames 2b etc.

[0021] The engine 3 has a structure in which a crank
case 20 that houses a crank shaft 19 is connected to
lower mating surfaces of front and rear cylinder blocks
17, 18 that form the V shaped banks, upper mating sur-
faces of the front and rear cylinder blocks 17, 18 are
connected to front and rear cylinder heads 21, 22, and
front and rear head covers 23, 24 are attached to the
front and rear cylinder heads 21, 22.

[0022] A transmission case 20a that houses a change
gear mechanism (not shown) is formed to be integrally
connected with a rear side of the crank case 20. An upper
wall and a lower wall of the transmission case 20a are
fixed by tightened bolts to the rear frames 2b. Note that,
25 is an engine force output shaft.

[0023] Anintake system 29 of the engine 3 is provided
with left and right front side and rear side intake pipes
26,27, athrottle body (not shown), and a shared air clean-
er (not shown). The left and right front side and rear side
intake pipes 26, 27 are connected to a V shaped bank
inside wall of the front and rear cylinder heads 21, 22 so
as to communicate with left and right front and rear intake
ports (not shown). The throttle body is connected to the
left and right front side and rear side intake pipes 26, 27,
and the shared air cleaner communicates with the throttle
body.

[0024] The air cleaner is disposed beneath the tank
cover 13 between the left and right main frames 2a, and
the left and right front side and rear side intake pipes 26,
27 are formed to extend generally perpendicularly up-
ward from the V shape bank inside wall. In addition, left
and right intake ducts 14, 14 that supply air to the engine
3 are disposed to the left and right sides of the tank cover
13. The left and right intake ducts 14 communicate with
the air cleaner.

[0025] An exhaust system 30 of the engine 3 includes
four exhaust pipes 31 connected to the engine 3, a single
exhaust gas chamber 32 connected to the exhaust pipe
31, and left and right mufflers 33, 33 connected to the
exhaust gas chamber 32. More specifically, the exhaust
system 30 has the following structure.

[0026] The exhaust pipe 31 includes left and right lat-
eral exhaust pipes (engine side exhaust pipes) 34, 34,
left and right vertical exhaust pipes (engine side exhaust
pipes) 35, 35, downstream side exhaust pipes 33a, 33a,
and tail pipes 51, 51. The left and right lateral exhaust
pipes 34, 34 are connected so as to communicate with
left and right front exhaust ports that open in a V shaped
bank outside wall (front side wall) of the front cylinder
head 21. The left and right vertical exhaust pipes 35, 35
are connected so as to communicate with left and right
rear exhaust ports that open in a V shaped outside wall
(rear side wall) of the cylinder head 22. The downstream
side exhaust pipes 33a, 33a are connected to the exhaust
gas chamber 32, and the tail pipes 51, 51 are connected
to the downstream side exhaust pipes 33a, 33a.

[0027] The left and right lateral exhaust pipes 34 in-
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clude a downward slanting section 34a, a horizontal sec-
tion 34b, and a horizontal curved section 34c. The down-
ward slanting section 34a protrudes outwards toward the
vehicle width direction outer side from the cylinder head
21 while extending downwards. The horizontal section
34b extends generally linearly to the rear from a lower
end of the slanting section 34a along a lower side of the
crank case 20. The horizontal curved section 34c curves
and extends in the vehicle width direction inner side from
a rear end of the horizontal section 34b. The pair of left
and right horizontal sections 34b are connected and com-
municate with each other via a communication pipe 36
that extends in the vehicle width direction.

[0028] The left and right vertical exhaust pipes 35 in-
clude a vertical curved section 35a, and a perpendicular
section 35b. The vertical curved section 35a curves and
extends downwards to the rear side of the transmission
case 20a from the cylinder head 22. The perpendicular
section 35b is contiguous with the vertical curved section
35a and extends downwards in a generally linear man-
ner.

[0029] The exhaust gas chamber 32 is disposed be-
tween the transmission case 20a of the engine 3 and the
rear wheel 5, and below the rear arm 9 including the pivot
shaft 10. The exhaust gas chamber 32 has a front flange
32a that is formed to protrude outwards at a front end of
the exhaust gas chamber 32, and left and right flanges
32b, 32b that are formed to protrude upwards at left and
right side edge sections of an upper wall of the exhaust
gas chamber 32. The front flange 32a is attached to the
crank case 20, and the left and right flanges 32b, 32b are
attached to the rear frame 2b via a bracket, not shown.
[0030] The exhaust gas chamber 32 includes a cham-
ber body 37, first, second and third expansion chambers
a to ¢, a first communicating passage 39, and a second
communicating passage 40. The chamber body 37 is a
sealed box that is formed by joining respective outer pe-
riphery edge sections of an upper member 37a and a
lower member 37b. The first, second and third expansion
chambers a to ¢ are defined by first and second partition
walls 38a, 38b and extend in the front-rear directioninside
of the chamber body 37. The first communication pas-
sage 39 communicates between the first expansion
chamber a and the second expansion chamber b. The
second communicating passage 40 communicates be-
tween the second expansion chamber b and the third
expansion chamber c.

[0031] The first to third expansion chambers ato c are
arranged from the front side in the order of the first ex-
pansion chamber a, the third expansion chamber c, the
second expansion chamber b. When viewed from the
flow direction of the exhaust gas, the second expansion
chamber b is positioned between the first expansion
chamber a to which the left and right lateral exhaust pipes
34 and the left and right vertical exhaust pipes 35 are
connected, and the third expansion chamber ¢ to which
the left and right mufflers 33 are connected.

[0032] The volume of the first expansion chamber a is
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set to be larger than the volume of the second and the
third expansion chambers b, ¢, and the volume of the
second expansion chamber b is set to be larger than the
volume of the third expansion chamber c.

[0033] The chamber body 37, when viewed from
above, has a generally hexagonal shape, and includes
a front end wall 37¢; left and right front slanting walls 37d,
37d that extend diagonally rearwards while expanding to
the outside from the front end wall 37¢; left and right side
walls 37e, 37e that extend to the rear from the left and
right front slanting walls 37d; and a rear wall 37f that
extends in the vehicle width direction to connect between
respective rear ends of the left and right side walls 37e.
[0034] The horizontal curved sections 34c, 34c of the
left and right lateral exhaust pipes 34 are connected to
the left and right front slanting walls 37d of the chamber
body 37 so as to communicate with the first expansion
chamber a. As a result, exhaust gas flowing through the
left and right lateral exhaust pipes 34 flows in to the first
expansion chamber a from the outside in the vehicle
width direction toward the inside in the vehicle width di-
rection.

[0035] In addition, the right lateral exhaust pipe 34 in-
cludes an extending section 34d that is contiguous with
the horizontal curved section 34c and extends towards
a central portion within the first expansion chamber a.
The extending section 34d is positioned so as to open in
the first expansion chamber a to the rear side of the left
and right vertical exhaust pipes 35. The opening of the
extending section 34d is in a central portion in the vehicle
width direction of both of the exhaust pipes 35.

[0036] The perpendicular sections 35b, 35b of the left
and right vertical exhaust pipes 35, 35 are disposed in a
line in the vehicle width direction and are connected in
the vicinity of the front end wall 37¢ of the chamber body
37 so as to communicate with the first expansion cham-
ber a. Accordingly, exhaust gas flowing through the left
and right vertical exhaust pipes 35 flows within the first
expansion chamber a from the upper side in the upward-
downward direction toward the downward side in the up-
ward-downward direction.

[0037] Aboss 37hisformed inavehicle width direction
inside end portion of an upper wall 37g of the chamber
body 37 so as to communicate with the first expansion
chamber a. A detection member 42a of an oxygen con-
centration detection sensor 42 is inserted in the boss 37h
so0 as to be positioned within the first expansion chamber
a. The oxygen concentration detection sensor 42 is sur-
rounded by the chamber body 37, the left and right rear
frames 2b, the pivot shaft 10, and the rear arm 9, and is
thereby inhibited from being damaged by external forces.
[0038] The oxygen concentration detection sensor 42
is disposed at a position inside the first expansion cham-
ber a that is away from a merging portion A of the left
and right lateral exhaust pipes 34 and the left and right
vertical exhaust pipes 35. More specifically, the extend-
ing section 34d is disposed such that exhaust gas is led
away from the oxygen concentration detection sensor
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42. In addition, the structure is configured such that ex-
haust gas from each exhaust pipe is mixed together, and
the mixed gas is brought into contact with the detection
member 42a of the oxygen concentration detection sen-
sor 42.

[0039] The first communicating passage 39 is dis-
posed so as to pass through the first and second partition
walls 38a, 38b that form the third expansion chamber c,
and communicate with the first expansion chamber a and
the second expansion chamber b. The first communicat-
ing passage 39, when viewed from above, is disposed
at the opposite side of the chamber body 37 from the
oxygen concentration detection sensor 42, and an ex-
haust gas inflow port 39a of the first communication pas-
sage 39 is disposed in the vicinity of the exhaust gas
merging portion A of the first expansion chamber a.
[0040] A catalyst 43 is disposed in the first communi-
cation passage 39. The catalyst 43 has a structure in
which a honeycomb structure catalyst body 43b that pu-
rifies exhaust gas is disposed inside a metal tubular body
43a that forms the communicating passage 39.

[0041] The catalyst 43 has an elliptical shape when
viewed in a cross section, and is disposed such that the
long axis of the elliptical shape extends in the vehicle
width direction (refer to FIG. 7).

[0042] The second communicating passage 40 is
structured to pass through the second partition wall 38b
and to connect the second expansion chamber b and the
third expansion chamber c. Further, the second commu-
nicating passage 40 is disposed in the vicinity of the right
side wall 37¢ of the chamber body 37. The second com-
municating passage 40 is disposed in alignment with the
first communication passage 39 to the right side thereof,
and the exhaust gas inflow port 40a of the second com-
municating passage 40 is disposed at a position that is
offset in the vehicle width direction from an exhaust gas
outflow port 39b of the first communication passage 39.
[0043] Exhaust gas from each cylinder passes along
the left and right lateral exhaust pipes 34 and the left and
right vertical exhaust pipes 35, and flows in to the first
expansion chamber a of the exhaust gas chamber 32.
The exhaust gas, which merges together in the first ex-
pansion chamber a, flows in to the second expansion
chamber b via the catalyst 43 of the first communication
passage 39. The exhaust gas then passes from the sec-
ond expansion chamber b to the second communicating
passage 40, and flows in to the third expansion chamber
c. Then, the exhaust gas flows from the third expansion
chamber c through the left and right mufflers 33 and is
exhausted to the outside.

[0044] A variable passage area valve 45 is disposed
in the second communicating passage 40 and is struc-
tured so at to be capable of adjusting the passage area
of the communicating passage 40.

[0045] The variable passage area valve 45 includes a
communicating pipe 45a, a valve shaft 45b, and a valve
plate 45¢c. The communicating pipe 45a has a tubular
shape and forms the second communicating passage
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40. The valve shaft 45b is disposed to pass through the
communicating pipe 45a in the vehicle width direction,
and the valve plate 45c is fixed to the valve shaft 45b so
as to be disposed within the communicating pipe 45a.
[0046] The valve shaft45b is disposed to extend in the
vehicle width direction, and a right end section passes
through the right side wall 37e of the chamber body 37
and protrudes in the outward direction. A driven pulley
46 is fitted to a protruding portion 45d of the valve shaft
45b. The driven pulley 46 is connected to a drive pulley
49 that is fitted to a rotating shaft of a drive motor 48 via
a cable 47. The drive motor 48 is disposed inside a side
cover 50 at the lower side of the seat rails 2c.

[0047] The variable passage area valve 45 is control-
led to open and close by a controller, not shown. The
controller detects an engine operation state based on an
engine speed, engine load and the like. When the engine
operation state is in a low speed region, the controller
controls the variable passage area valve 45 to close, and
when the engine operation state is in a middle or high
speed region, the controller controls the variable passage
area valve 45 to open.

[0048] The left and right mufflers 33 include muffler
bodies 33b, 33b that are attachably-detachably connect-
ed to the downstream side exhaust pipes 33a, 33a that
are joined to the left and right side walls 37e, 37e of the
exhaust gas chamber 32 so as to communicate with the
third expansion chamber c.

[0049] The left and right mufflers 33, as shown in FIG.
1, are disposed further to the front than a vertical line B
that passes through a centre x of a rotation shaft 5a of
the rear wheel 5. In addition, the left and right mufflers
33 are disposed such that respective front-rear direction
centres D thereof are positioned in the vicinity of a front
edge 5b of the rear wheel 5.

[0050] The left and right mufflers 33 are disposed to
extend diagonally upward to the rear from the exhaust
gas chamber 32, and also protrude toward the outside
in the vehicle width direction.

[0051] The left and right muffler bodies 33b have a
casing 52 and a tail cap 53. The casing 52 is formed to
surround an outer periphery of the tail pipes 51 connected
to the downstream side exhaust pipes 33a. The tail cap
53 is attached so as to cover the outer side of a rear end
wall 52a of the casing 52.

[0052] The tail pipes 51 include: a single main pipe 51a
that is connected and fixed in an attachable-detachable
manner to the downstream side exhaust pipes 33a via a
fastening member 55; and first and second branch pipes
51b, 51c that are contiguous with the main pipe 51a and
fork upward and downward while extending to the rear.
The first and second branch pipes 51b, 51c are formed
to have a slightly smaller diameter than the main pipe
51a.

[0053] As shown in FIG. 10 and FIG. 11, the second
branch pipe 51c to the lower side is formed to be linear
and has an axis line C2 that extends generally parallel
with an axis line C of the main pipe 51a. On the other
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hand, the first branch pipe 51b to the upper side is formed
to curve downward toward the second branch pipe 51c
side. As a result, the length of the exhaust pipe of the
first branch pipe 51b is slightly longer than the length of
the second branch pipe 51c.

[0054] In addition, the first branch pipe 51b is formed
such that a rearward extension line of an axis line C1
thereof intersects with a rearward extension line of the
axis line C2 of the second branch pipe 51c. Accordingly,
when viewed when the mufflers 33 are mounted, an ex-
haust port 51¢’ of the second branch pipe 51c slopes
upwards, while an exhaust port 51b’ of the first branch
pipe 51b slopes relatively downwards.

[0055] An attachment bracket 52d is fixed to an upper
wall surface of the casing 52. The attachment bracket
52d is attached in an attachable-detachable manner to
the seat rails 2c via a stay member and the like.

[0056] A front end opening of the casing 52 is closed
by a front end wall 52b, and a rear end opening of the
casing 52 is closed by a rear end wall 52a. A pair of up-
down brackets 52a’ are fixed to the rear end wall 52a.
Each of the brackets 52a’ includes a cap attachment seat
52f that has a disc like shape when viewed from the ve-
hicle rear direction, and a plurality of legs 52f that extend
from the attachment seat 52f toward the rear end wall
52a. The legs 52f are fixed by welding to the rear end
wall 52a.

[0057] Note that, the exhaust ports (rear end surfaces)
51b’, 51c¢’ of the first and second branch pipes 51b, 51¢
pass through the rear end wall 52a and are disposed to
form a generally flush surface with the cap attachment
seats 52f, 52f of the brackets 52a’ and an opening edge
f of tail holes 61c, described later. More specifically, the
exhaust ports 51b’, 51¢’ of the first and second branch
pipes 51b, 51c are disposed to be slightly to the upstream
side (the front side) than the opening edge f of the tail
holes 61c, 61c.

[0058] The main pipe 51a passes through the frontend
wall 52b to the front, and is joined to the front end wall
52b in an air tight manner. The first and second branch
pipes 51b, 51c pass through the rear end wall 52a to the
rear, and are joined to the rear end wall 52a in an air tight
manner.

[0059] The casing 52 is an elliptically shaped cylinder
that is formed to have an elliptical shape when viewed in
a cross section, and a cross sectional area that increases
from the upstream side to the downstream side when
viewed from the exhaust gas flow direction. In addition,
the mufflers 33 are disposed to incline diagonally upward
to the vehicle rear such that a long axis h of the ellipse
extends generally in the upward-downward direction.
[0060] Recessed portions 52e, 52e that are formed in
a concave shape and that extend in the longitudinal di-
rection (the flow direction of the exhaust gas) are provid-
ed in an upward-downward direction central portion of
inner and outer side walls 52c, 52c of the casing 52. As
a result, the casing 52 has a generally gourd like shape
in which two circular sections partially overlap when
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viewed in a cross section.

[0061] An exterior cover 57 that covers the outer side
of the downstream side exhaust pipes 33a is provided
between the casing 52 and the exhaust gas chamber 32.
The exterior cover 57 is contiguous with the casing 52
and has a pointed shape that becomes more pointed as
the exterior cover 57 extends toward the upstream side
(the lower side). The exterior cover 57 forms a section
of the casing 52.

[0062] The inside of the casing 52 is filled with sound
absorbing material 56 like glass wool such that the tail
pipes 51 are surrounded. A plurality of small holes 51d
are formed around the entire periphery of the main pipe
51a. A portion of the exhaust gas flows in to the casing
52 through the small holes 51d, and exhaust noise of the
exhaustgas is absorbed by the sound absorbing material
56.

[0063] The tail cap 53 is constructed by two parts,
namely, an outer cap 60 and an inner cap 61. The outer
cap 60 has a ring shape that is formed to surround a rear
end edge 52g of the casing 52. The inner cap 61 is dis-
posed so as to surround the rear end wall 52a of the
casing 52.

[0064] The inner cap 61 includes a cap body 61a that
surrounds the rear end wall 52a of the casing 52, and a
flange 61b that protrudes from an outer periphery edge
g of the cap body 61a and extends outwards to the rear.
[0065] The tail holes 61c, 61c, which are provided as
an upward and downward pair, are formed in the cap
body 61a. Each one of the tail holes 61c is formed to
have a larger diameter than the exhaust ports 51b’, 51c¢’
of the first and second branch pipes 51b, 51c, and a gap
s’ is formed between the outer periphery of the branch
pipes 51b, 51c¢ and the tail holes 61c.

[0066] A pair of upward and downward expanding sec-
tions 61d, 61d that have circular tail pipe-like shape are
formed to protrude outward to the rear side in the cap
body 61a. The tail holes 61c are formed in a central sec-
tion of the expanding sections 61d.

[0067] Three bolts (fixing members) 63 are positioned
at determined distances apart in the circumferential di-
rection in an outer periphery of the upward and downward
expanding sections 61d. The inner cap 61 is fixed to the
brackets 52a’ by screwing each bolt 63 to a nut 63a that
is fixed to the brackets 52a’. Accordingly, the rear end
wall 52a is covered by the inner cap 61. In this manner,
a disc shaped space e is formed between the rear end
wall 52a and the tail cap 53 at the rear end section of the
casing 52.

[0068] The outercap 60 includes aring shaped section
60a, an inside slanting section 60b, and a bent back sec-
tion 60c. The ring shaped section 60a extends along the
rear end edge 52g of the casing 52. The inside slanting
section 60b extends diagonally to the inside rear from
the ring shaped section 60a. The bent back section 60c
curves and extends to the inside from the inside slanting
section 60b. The ring shaped section 60a is fixed to the
rear end edge 52g by rivets (fixing members) 64 that are
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disposed at determined distances apart in the circumfer-
ential direction.

[0069] Note that, the bent back section 60c is formed
to bend around from the outside to the inside of an outer
periphery edge 61b’ of the flange 61b of the inner cap 61
so as to cover the outer periphery edge 61b’ . As aresult,
a gap s is formed at the boundary region between the
flange 61b and the bent back section 60c. The gap s and
the gap s’ around the branch pipes 51b, 51c communi-
cate with the space e surrounded by the rear end wall
52a of the casing 52 and the outer cap 60 and the inner
cap 61. In addition, the gap s also communicates with
the outside space. Accordingly, the gap s forms a pas-
sage that extends from the space e to the outside space.
[0070] According to the exhaust system of the embod-
iment, the first and second branch pipes 51b, 51c of the
tail pipes 51 are disposed such that the rear end surfaces
51b’, 51c¢’ thereof are generally flush with the opening
edge f of the tail holes 61c of the cap body 61a, namely,
such that the rear end surfaces are to the inside of the
tail cap 53. Thus, it is possible to improve saleability of
the mufflers 33 by improving its external appearance.
[0071] Moreover, in the structure in which the rear end
surfaces are disposed to the inside of the tail cap 53, the
tail cap 53 has a two piece structure including the ring
shaped outer cap 60 that is fixed to the rear end edge
529 of the casing 52 and the inner cap 61 fixed to the
rear end wall 52a of the casing 52. Accordingly, the gap
s is formed in the boundary region between the inner cap
61 and the outer cap 60. If exhaust gas that enters/exits
to/from the upper and lower firstand second branch pipes
51b, 51cis trapped inside the space e surrounded by the
tail cap 53 and the rear end wall 52a of the casing 52
from the gap s’ between the branch pipes 51b, 51c and
the tail holes 61c, the trapped exhaust gas is exhausted
from the gap (passage) s of the boundary region. Accord-
ingly, the space e does not form a resonance chamber,
and it is possible to inhibit the generation of flow noise.
[0072] Moreover, because the gap s of the tail cap 53
is provided at the boundary region of the outer cap 60
and the inner cap 61, the gap s cannot be seen from the
rear of the motorcycle. Accordingly, external appearance
is not worsened. In the structure in which the gap s is
formed, the flange 61b of the cap body 61a is covered
by the bent back section 60c of the outer cap 60 that
bends around from the outside to the inside. Therefore,
it is possible to reliably inhibit the gap s from being seen
from the outside, and create a structure in which the outer
cap 60 and the inner cap 61 appear to be integrated from
the outside.

[0073] In addition, because the tail cap 53 has a two
part structure including the outer cap 60 and the inner
cap 61, the gap s is ensured and it is easily possible to
provide a structure in which the gap s is not visible from
the outside. Thus, the degree of design freedom can be
increased.

[0074] This embodiment adopts a structure in which
the ring shaped section 60a of the outer cap 60 is fixed
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to the rear end edge 529 of the casing 52 by the rivet 64,
and the cap body 61a of the inner cap 61 is fixed to the
rear end wall 52a of the casing 52 by the bolt 63 that is
screwed in from the rear side. As a result, the tail cap 53
can be attached simply.

[0075] Inthis embodiment, the tail pipes 51 include the
main pipe 51a connected to the exhaust gas chamber
32, and the first and second branch pipes 51b, 51c that
extend from the main pipe 51a that branches upward and
downward. Thus, a simple structure is provided that can
create the external appearance that the motorcycle has
two protruding mufflers when the vehicle is viewed from
the rear. Thus, the saleability can be improved by im-
proving the external appearance of the mufflers 33.
[0076] Moreover, the recessed portions 52e that are
formed in a concave shape extend in the longitudinal
direction in the upward-downward direction central por-
tion of the outer and inner side walls 52c, 52c of the casing
52. Accordingly, it is possible to create the external ap-
pearance that the motorcycle has two protruding mufflers
when the vehicle is viewed from the side, and this feature
also promotes saleability by improving the external ap-
pearance of the mufflers 33.

[0077] Because the sound absorbing material 56 fills
the inside of the casing 52 so as to surround the tail pipes
51, and the plurality of small holes 51d are formed in the
main pipe 51a, the exhaust pipe length of the mufflers
33 can be reduced, and exhaust noise can be reduced.
[0078] In this embodiment, the casing 52 is formed to
be an elliptically shaped cylinder that expands from the
upstream side to the downstream side, and the long axis
h of the ellipse extends generally in the upward-down-
ward direction. Thus, an external appearance is created
that conveys an impression of strength not achieved up
to now.

[0079] Because the left and right mufflers 33 are dis-
posed to extend diagonally upward to the rear, and pro-
trude to the outside in the vehicle width direction, it is
possible to create an external appearance that conveys
an even more powerful impression of strength.

[0080] Since the left and right mufflers 33 are disposed
to the front side of the vertical line B that passes through
the rotation shaft 5a of the rear wheel 5, it is possible to
create an external appearance that conveys an impres-
sion of strength not achieved up to now. Moreover, the
mass can be concentrated.

[0081] In this embodiment, the exhaust pipe 31 con-
nected to the engine 3 is connected to the first expansion
chamber a of the exhaust gas chamber 32, and the muf-
flers 33 are connected to the third expansion chamber ¢
of the exhaust gas chamber 32, and, when viewed from
the exhaust gas flow direction, the second expansion
chamber bis disposed between the first expansion cham-
ber a and the third expansion chamber c. Accordingly, it
is possible to provide three expansion chambers without
increasing the size of the exhaust gas chamber 32, in
effect extend exhaust pipe length, and improve exhaust
gas sound absorbing effect.
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Note that, this embodiment explains an exam-

ple in which the tail pipes 51 include the first and second
branch pipes 51b, 51c. However, it will be obviously ap-
parent that the invention can be applied to a structure in
which there is a single tail pipe.

DESCRIPTION OF REFERENCE NUMERALS AND

SIGNS

[0083]

1 Motorcycle

34 Cylinder V-Type Engine

5 Rear Wheel

5a Rotation Shaft

30 Exhaust System

31 Exhaust Pipe

32 Exhaust Gas Chamber

33 Muffler (or silencer)

34, 35 Lateral, Vertical Exhaust Pipes (Engine
Side Exhaust Pipes)

51 Tail Pipe (Rear Section Of Exhaust Pipe)

51a Main Pipe

51b, 51c First And Second Branch Pipes

51b’, 51¢’  Rear End Surfaces Of Tail Pipe

51d Hole

52 Casing

52a Rear End Wall

52e Recessed Portion

52¢g Rear End Edge

53 Tail Cap

56 Sound Absorbing Material

60 Quter Cap

60c Bent Back Section

61 Inner Cap

61a Cap Body

61b Flange

61c Tail Hole

63 Bolt (Fixing Member)

64 Rivet (Fixing Member)

a,b,c First, Second And Third Expansion Cham-
bers

B Vertical Line

e Space

f Opening Edge Of Tail Hole

g Outer Periphery Edge Of Cap Body

h Long Axis

S Gap (Passage)

s’ Gap

X Rear Wheel Rotation Centre

Claims

1. Anexhaust system for a motorcycle including an ex-

haust pipe to be connected to an engine and a muffler
connected to the exhaust pipe, wherein
the muffler includes a casing, provided in a rear end
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section of the muffler, that has a rear end wall and
that is formed to surround a rear section of the ex-
haust pipe, and a tail cap that is disposed to surround
an outer side of the rear end wall of the casing, and
a tail hole is formed in the rear end wall such that a
gap is left with respect to an outer diameter of a rear
end of the exhaust pipe, the gap between the tail
hole and the rear end of the exhaust pipe is in com-
munication with a space formed between the rear
end wall and the tail cap, and a passage is formed
that communicates the space and an outside space.

The exhaust system for a motorcycle according to
claim 1, wherein the exhaust pipe includes an engine
side exhaust pipe that is connected to the engine,
and a tail pipe that is connected to the engine side
exhaust pipe and that is surrounded by the casing.

The exhaust system for a motorcycle according to
claim 2, wherein the tail cap includes a ring shaped
outer cap that is attached to an outer side of the rear
end wall of the casing, and an inner cap which is
attached to the rear end wall of the casing and in
which the tail hole is formed such that a gap is left
with respect to the outer diameter of the tail pipe,
and wherein the passage is the gap formed in a
boundary region between the inner cap and the outer
cap.

The exhaust system for a motorcycle according to
claim 3, wherein the tail pipe is formed such that a
rear end surface of the tail pipe is generally flush with
an opening edge of the tail hole of the inner cap.

The exhaust system for a motorcycle according to
claim 3 or claim 4, wherein the inner cap includes a
cap body thatis fixed to the rear end wall of the casing
and in which the tail hole is formed, and a flange that
protrudes outward to the rear from an outer periphery
edge of the cap body, and the outer cap includes a
bent back section that bends around from an outer
sidetoaninnerside of the flange, and a gap is formed
between the bent back section and the flange.

The exhaust system for a motorcycle according to
any of claims 3 to 5, wherein the outer cap is fixed
to a rear end edge of the casing by a fixing member.

The exhaust system for a motorcycle according to
any fo claims 3 to 6, wherein the inner cap is fixed
from the rear to the rear end wall of the casing by a
fixing member.

The exhaust system for a motorcycle according to
any of claims 3 to 7, wherein the tail pipe includes a
main pipe connected to the engine side exhaust pipe
and that extends to the rear, and a first branch pipe
and a second branch pipe that are connected to the
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main pipe and that branch out from the main pipe.

The exhaust system for a motorcycle according to
claim 8, wherein sound absorbing material is filled
in an area between the casing and the tail pipe.

The exhaust system for a motorcycle according to
claim 9, wherein a hole is formed in the main pipe.

The exhaust system for a motorcycle according to
any preceding claim, wherein the casing has an el-
liptical shape when viewed in a cross section, and
is formed such that, when viewed from an exhaust
gas flow direction, a cross sectional area of the cas-
ing becomes larger as the casing extends from an
upstream side to a downstream side thereof.

The exhaust system for a motorcycle according to
any preceding claim, characterized in that an ex-
haust gas chamber is connected to the exhaust pipe,
the exhaust gas chamber is partitioned in to a plu-
rality of expansion chambers, and the muffler is con-
nected to one of the expansion chambers.

The exhaust system for a motorcycle according to
claim 12, wherein the exhaust gas chamber includes
a first expansion chamber that is connected to the
engine side exhaust pipe, a third expansion chamber
that is connected to the muffler, and a second ex-
pansion chamber that is positioned between the first
expansion chamber and the third expansion cham-
ber when viewed from an exhaust gas flow direction.

A motorcycle including an engine and an exhaust
system according to any preceding claim connected
to the engine.

The motorcycle according to claim 14, wherein the
casingis shaped as anellipse when viewed in across
section, and is disposed such that a long axis of the
ellipse extends in a generally upward-downward di-
rection.

The motorcycle according to claim 15, wherein are-
cessed portion that extends in an exhaust gas flow
direction is formed in an upward-downward direction
central portion of the casing.

The motorcycle according to any of claims 14 to 16,
wherein the muffler is disposed to the front of a ver-
tical line that passes through a rotational centre of a
rear wheel.

The motorcycle according to claim 17, wherein the
muffler is disposed to extend diagonally upward to-
ward the rear and to protrude outwards in a vehicle
width direction outer side.
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