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(54) Exhaust catalyst mounting structure for motorcycles

(57) The invention realizes an arrangement of an ex-
haust catalyst in which respective shapes of the exhaust
catalyst and a muffler are determined so as to avoid in-
terference with respect to each other.

In the invention, a front exhaust pipe 25 and a rear
exhaust pipe 26 extending from a front cylinder 23 and
a rear cylinder 24 of an engine 10 of a V-shape in the
fore-and-aft direction are collected at a collective pipe 27

below the engine 10, and the rear end portion thereof is
connected to a cylindrical catalyst pipe 40 disposed at a
position overlapped with a rear wheel 9 in side view. A
cylindrical exhaust catalyst 41 is stored in the catalyst
pipe 40. The catalyst pipe 40 is connected to the collec-
tive pipe 27 of small diameter via a front tapered con-
necting pipe 42, and is connected to a muffler 28 having
a substantially inverted triangular cross section with a
larger diameter via a rear tapered connecting pipe 43.

FIG. 1
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Description

[0001] The present invention relates to a mounting
structure of an exhaust catalyst in an exhaust system of
a motorcycle.

[0002] Inan motorcycle, there is a type having a struc-
ture such that a plurality of exhaust pipes extending from
a multi-cylinder engine are collected at a position below
the engine, a rear end thereof is connected to a muffler
via a joint pipe, a main catalyst is disposed in a sound
absorbing chamber in the muffler, and a preheat
pipe-shaped catalyst is disposed in the joint pipe(see
JP-A-10-103046).

[0003] In the case where a catalyst is provided in a
sound absorbing chamber as in the example disclosed,
since the shape of the catalyst and the shape of the sound
absorbing chamber depend on each other, flexibility in
design is lowered. Also, when the catalyst is provided on
an exhaust pipe section which is connected to a muffler,
since an exhaust pipe passes through a lower portion of
a vehicle body, employment of a catalyst having a large
capacity in order to improve the efficiency of exhaust
emission purification is difficult in view of securement of
a minimum ground clearance.

[0004] Inordertosolve the above-described problems,
an exhaust catalyst mounting structure of a motorcycle
according to Claim 1 of the invention, characterized in
that, in an exhaust system in a motorcycle in which an
exhaust pipe extending from an engine to a muffler at a
rear of a vehicle body and an exhaust catalyst is provided
in an exhaust channel, a catalyst storage section of the
exhaust catalyst is disposed at a connecting portion be-
tween the muffler and the exhaust pipe.

[0005] In Claim 1 described above, the invention ac-
cording to Claim 2 is characterized in that the catalyst
storage section is formed into a cylindrical shape, the
catalyst of a cylindrical shape is stored therein, and por-
tions connecting the catalyst storage section with respect
to the exhaust pipes and the muffler are formed into ta-
pered and enlarged shape.

[0006] In Claim 2 described above, the invention ac-
cording to Claim 3 is characterized in that the catalyst
storage section is smaller than the muffler in diameter,
and the catalyst storage section is disposed at a position
overlapped with a rear wheel in side view.

[0007] In Claim 1 described above, the invention ac-
cording to Claim 4 is characterized in that a plurality of
the exhaust pipes are provided and a preheat catalyst is
disposed in a collective exhaust pipe unit in which the
plurality of the exhaust pipes are collected at a front por-
tion of the vehicle body.

[0008] In Claim 4 described above, the invention ac-
cording to Claim 5 is characterized in that the preheat
catalyst is disposed below a pivot portion for pivotally
supporting a front end of a rear swing arm which supports
the rear wheel.

[0009] In Claim 1 described above, the invention ac-
cording to Claim 6 is characterized in that the muffler is
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formed into a non-cylindrical shape.

[0010] According to Claim 1 of the invention, the cat-
alyst can be disposed without depending on the shape
of the muffler. The shape of the muffler can also be de-
termined freely without depending on the catalyst. There-
fore, the shape of the catalyst and the shape of the sound
absorbing chamber can be determined freely without de-
pending on each other, and hence flexibility in design is
increased.

[0011] According to Claim 2 of the invention, since the
catalyst storage section and the catalyst can be formed
into a simple cylindrical shape, and hence manufacture
and structure can be simplified. Also, since the portions
connecting the catalyst storage section with respect to
the exhaust pipes and the muffler are formed into tapered
and enlarged shape, smooth flow of exhaust air is
achieved.

[0012] According to Claim 3 of the invention, the ex-
haust system including the catalyst storage section can
be disposed inside the vehicle body by arranging the cat-
alyst storage section, which is smaller than the muffler
in diameter, at a position overlapping with the rear wheel
in side view, and hence a relatively large bank angle can
be secured.

[0013] According to Claim 4 of the invention, by the
provision of the relatively small preheat catalyst in the
collective exhaust pipe unit, the minimum ground clear-
ance of the vehicle can be secured sufficiently, the effi-
ciency of exhaust emission purification of the exhaust
catalyst can be increased.

[0014] According to Claim 5 of the invention, since the
preheat catalystis disposed below the pivot portion which
pivotally supports the front end of the rear swing arm
which supports the rear wheel, the preheat catalyst can
be disposed at a preferable position of the vehicle body
where interference with the rear swing arm can be avoid-
ed.

[0015] According to Claim 6 of the invention, flexibility
of the layout, such as to form the muffler into a non-cy-
lindrical shape to achieve slimming of the vehicle body
or to increase in the bank angle, can be increased.

Fig. 1 is a side view of a motorcycle to which the
invention of the present application is applied.

Fig. 2is aside view of a portion of an exhaust system.
Fig. 3 is a plan view of the portion of the exhaust
system.

Fig. 4 is a plan view of a portion including a catalyst
pipe and a muffler.

Fig. 5is a partly broken side view of the same portion.
Fig. 6 is a cross-sectional view taken along a line 6-6
in Fig. 4.

Fig. 7 is a drawing showing a shape of a rear end
portion of the muffler.

Fig. 8 is a cross-sectional view taken along a line 8-8
in Fig. 5.

[0016] Referring now to drawings, an embodiment will
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be described. Fig. 1 is a left side view of a vehicle body
of a motorcycle to which the invention of the present ap-
plication is applied. A pair of left and right front forks 2
supporting a front wheel 1 at a lower ends thereof are
connected at upper ends to a head pipe 3 so as to be
steerably by a handle 4.

[0017] The head pipe 3 is mounted to front ends of
main frames 5. A pair of the left and right main frames 5
extend from the head pipe 3 so as to open rearward, and
pivot plates 6 are mounted respectively to rear ends
thereof. A pair of the left and right pivot plates 6 are
formed substantially into L-shape in side view, and sup-
port both ends of a pivot shaft 7 which is provided laterally
therebetween.

[0018] A front end of a rear swing arm 8 is swingably
supported by the pivot shaft 7. Arear wheel 9 is supported
at rear end of the rear swing arm 8. A water-cooled
four-cycle engine 10 of V-shape in fore-and-aft direction
is disposed under the main frame 5. The engine 10 is
supported by the main frame 5, the pivot plates 6, and a
down tube 11 which extends obliquely downward and
rearward from the head pipe 3.

[0019] A pair of left and right stays 12 projecting up-
ward are integrally provided at the respective front end
portions of the left and right pivot plates 6, and a rear
cushion 13, which constitutes a rear wheel suspension,
is connected between the stay 12 and the front upper
surface of the rear swing arm 8. Front ends of upper seat
rails 14 are mounted to the upper portions of the respec-
tive stays 12. A pair of the left and right upper seat rails
14 extend obliquely upward and rearward, respectively,
and rear end portions of reinforcing pipe members 15
which extend substantially horizontally are connected to
the rear ends thereof.

[0020] Grabrails 16 are disposed above the reinforcing
pipe members 15, and a trunk box 17 is supported on
rearward extensions of the grab rails 16. A two-seater
seat 18 is disposed in front of the grab rails 16, and is
supported on the upper seat rails 14. A rear cover 19 is
supported below the seat 18. Reference numeral 19a
designates a tail lamp, and reference numeral 19b des-
ignates a side trunk with a relatively large capacity.
[0021] A pair of left and right lower seat rails 20 are
provided below the upper seat rails 14, and respective
front ends thereof are connected to the rear portion of
the engine 10, and rear ends thereof are connected to
the rear ends of the upper seat rails 14. The upper seat
rails 14 and the lower seat rails 20 constitute a seat rail.
[0022] Afueltank 21 is disposed in front of the seat 18
and above the engine 10, and is supported above the
main frames 5 and the pivot plates 6. An air cleaner 22
is integrated inside the front portion of the fuel tank 21,
and supplies to a front cylinder 23 and a rear cylinder 24
of the engine 10.

[0023] A front exhaust pipe 25 and a rear exhaust pipe
26 extend from respective exhaust ports of the front cyl-
inder 23 and the rear cylinder 24, and collected at a po-
sition below the engine 10 to constitute a collective pipe
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27 and is further connected to a muffler 28 at the rear.
The collective pipe 27 is supported by the lower ends of
the pivot plates 6, and the muffler 28 is disposed on the
side of the rear wheel 9 and is supported by a stay 29
extending downward from the lower seat rail 20. A radi-
ator 30 is supported by the down tube 11 at the front of
the front cylinder 23 for water-cooling the front cylinder
23 and the rear cylinder 24.

[0024] The front portion of the vehicle body is covered
by a front cowl 31, and a front end portion 31a covers a
head light 32 at the front of the head pipe 3. Front winkers
33 are provided on side surfaces of the front end portion
31a. Awind screen 34 is arranged on top of the front end
portion 31a, and is supported by the head pipe 3 via a
wind screen supporting stay 35. Reference numeral 36
designates an instrument.

[0025] Fig.2 and Fig. 3 are a plan view and a side view
of a portion of an exhaust system from the collective pipe
27 tothe muffler 28. Inthese drawings, disposed between
the collective pipe 27 and the muffler 28 is a catalyst pipe
40. The catalyst pipe 40 has a cylindrical shape, and a
publicly known exhaust catalyst 41 having also a cylin-
drical shape is stored therein. The exhaust catalyst 41
has a relatively large capacity to an extent which can be
sufficient for purifying exhaust air.

[0026] The outer diameter of the catalyst pipe 40 is a
size between the collective pipe 27 and the muffler 28,
and between a front end of the catalyst pipe 40 and a
rear end of the collective pipe 27, and between a rear
end of the catalyst pipe 40 and a front end of the muffler
28 are connected by front and rear tapered connecting
pipes 42, 43 . As in this embodiment, a diameter when
the muffler 28 has a non-cylindrical shape indicates a
diameter of a circumscribing circle which can include the
entire muffler 28 or a diameter of a circle similar thereto.
[0027] Therespective tapered connecting pipes 42,43
are opened toward the rear (downstream of exhaust air).
The front portion of the collective pipe 27 is bifurcated,
which constitutes branches 44a, 44b which are connect-
ed to the front exhaust pipe 25 and the rear exhaust pipe
26. The rear portion of the collective pipe 27 is provided
with a heat tube 45, and a preheat catalyst 46 is provided
therein. The heat tube 45 is positioned below the pivot
shaft 7 (see Fig. 2).

[0028] The preheat catalyst 46 is heated by exhaust
air collected into the heat tube 45, and increases exhaust
temperature on the downstream side to preheat to acti-
vate a catalytic action in the exhaust catalyst 41 suffi-
ciently. Therefore, when compared with the exhaust cat-
alyst41, the preheat catalyst 46 must only have relatively
small capacity, and has a simple cylindrical shape. Ref-
erence numerals 47 to 49 in the drawing designate sup-
porting stays.

[0029] Fig. 4 is an enlarged plan view of a portion in-
cluding the catalyst pipe 40 and the muffler 28, and Fig.
5 is a side view of the same showing an interior of the
muffler 28 as a sound absorber. As shown in Fig. 4, the
muffler 28 is disposed in substantially parallel with a cent-
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er of the vehicle body, and the catalyst pipe 40, the front
tapered connecting pipe 42, and the rear tapered con-
necting pipe 43 are bent inwardly of the vehicle body so
that the front portions thereof are directed toward the
center of the vehicle body. The supporting stay 49 is pro-
vided on a front upper surface of the muffler 28 so as to
be shifted toward the center of the vehicle body.

[0030] As shownin Fig. 5, the interior of the muffler 28
is partitioned into three sound absorbing chambers 50-52
in the fore-and-aft direction, and as shown in the drawing
with arrows, exhaust air flows from the first sound ab-
sorbing chamber 50 through a first connecting pipe 53
and returns into the third sound absorbing chamber 52,
then flows through a second connecting pipe 54 and en-
ters into the second sound absorbing chamber 51, and
then is discharged from the second sound absorbing
chamber 51 via a third connecting pipe 55 to the atmos-
phere. A rear end portion of the third connecting pipe 55
passes through an end cap 56 and opened toward the
atmosphere.

[0031] The muffler 28 has a double walled pipe struc-
ture, and an inner pipe 57 has an air-ventilating structure
such as punched metal or the like, and communicates
with a clearance 59 defined between the inner pipe 57
and an outer pipe 58. The clearance 59is filled with sound
absorbing material such as glass wool.

[0032] Fig. 6 is a cross-sectional view taken along a
line 6-6 in Fig. 4. The rear end portion of the catalyst pipe
40 has a double walled pipe structure including the rear
tapered connecting pipe 43 and the catalyst pipe 40 with
the inner side of the rear tapered connecting pipe 43 pro-
jected rearward. The rear end portion of the exhaust cat-
alyst 41 stored in the catalyst pipe 40 is partly inserted
into the first sound absorbing chamber 50.

[0033] Fig. 7 is a drawing showing the shape of the
rear end portion of the muffler 28 when viewed in the
direction indicated by an arrow 7 in Fig. 5, and Fig. 8 is
a cross-sectional view taken along a line 8-8 in Fig. 5.
As shown in these drawings, the muffler 28 has a non-cy-
lindrical shape, in this embodiment, has a substantially
inverted triangular shape, and an inner surface 60 out of
three surfaces which constitute the side surface thereof
assumes a substantially flat surface extending in sub-
stantially parallel with the vertical direction and opposes
the side surface of the rear wheel 9.

[0034] An upper surface 61 also assumes a substan-
tially horizontal flat surface. An outer surface 62 is an
inclined surface, and arear end thereof is inclined toward
the center of the vehicle body. Therefore, the cross-sec-
tional shape of the muffler 28 is such that the upper por-
tion is enlarged portion being increased in width outward-
ly of the vehicle body and the lower end has the narrowest
width.

[0035] As shown in Fig. 8, the third sound absorbing
chamber 52 (the same in other sound absorbing cham-
bers) is a substantially inverted triangular shape, and only
the first connecting pipe 53 is disposed in the lower por-
tion thereof, which is the narrowest portion, and the sec-
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ond connecting pipe 54 and the third connecting pipe 55
are disposed in the wider upper portion in juxtaposed
arrangement.

[0036] As shown in Fig. 7, since the rear end portion
of the third communicating pipe 55 opens to the center
of the end cap 56, the third communicating pipe 55 is
inclined obliquely downward toward the rear as shown
in Fig. 5, so as to be directed toward the center of the
vehicle body.

[0037] Subsequently, the operation of the invention will
be described. As shown in Fig. 1 to Fig. 3, since the cat-
alyst pipe 40 is disposed at the connecting portion be-
tween the muffler 28 and the collective pipe 27, exhaust
air passed through the front exhaust pipe 25 and the rear
exhaust pipe 26 passes below the engine 10, is collected
at the collective pipe 27, purified sufficiently by the ex-
haust catalyst 41 of a relatively large capacity in the cat-
alyst pipe 40, enters into the muffler 28, and is discharged
into the atmosphere.

[0038] At this time, although the sound absorbing
chamber in the muffler 28 assumes a substantially in-
verted triangular shape, since the catalyst pipe 40 is lo-
cated outside the muffler 28, it can be formedinto asimple
cylindrical shape without depending on the shape of the
sound absorbing chamber. In contrast, the shape of the
muffler 28 does not depend on the shape of the exhaust
catalyst 41. Therefore, the catalyst pipe 40 and the muf-
fler 28 are designed into any shape, respectively. The
preheat catalyst 46 in the collective pipe 27 is also the
same. Therefore, flexibility in design increases.

[0039] In addition, since the catalyst pipe 40 is con-
nected to the collective pipe 27 via the front tapered con-
necting pipe 42, and to the muffler 28 via the rear tapered
connecting pipe 43, the collective pipe 27, the catalyst
pipe 40, and the muffler 28 having different diameters
can be connected so as to gradually increase in diameter
toward the downstream of exhaust air, and a smooth flow
of exhaust air is achieved.

[0040] Since the catalyst pipe 40 is smaller than the
muffler 28 in diameter, it can be arranged near the center
of the vehicle body without interference with the rear
wheel 9 by arranging the same so as to be overlapped
with the rear wheel 9 in side view. In this manner, a rel-
atively large bank angle can be secured by reducing the
amount of outward projection of the exhaust system in-
cluding the catalyst storage section by arranging the
same inside the vehicle body.

[0041] Since the muffler 28 is formed substantially into
an inverted triangular shape, and the inner surface 60
assumes the flat surface extending substantially in par-
allel with the vertical surface, the muffler 28 can be ar-
ranged at a position closer to the side surface of the rear
wheel 9. Also, since the outer side surface 62 assumes
the inclined surface opened upward and outward, the
bank angle can be increased as well. By forming the muf-
fler 28 into a non-cylindrical shape as described above,
flexibility of the layout such that one or both of slimming
of the vehicle body and securement of the bank angle
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can be achieved simultaneously can be increased.
[0042] In addition, since the heat tube 45 is provided
at the rear portion of the collective pipe 27, and the pre-
heat catalyst 46 is stored therein, exhaust air can be pre-
heated at the heat tube 45 section, whereby catalytic
action by the exhaust catalyst 41 can be activated, and
the efficiency of exhaust emission purification can be in-
creased.

[0043] In addition, since the heat tube 45 is substan-
tially positioned immediately below the pivot shaft 7, it
can be arranged near the center of swinging movement
of the rear swing arm 8, whereby the preheat catalyst 46
can be positioned at a preferable position in the vehicle
body where interference of the rear swing arm 8 is avoid-
ed.

[0044] In addition, since the relatively small preheat
catalyst 46 is sufficient, even when the heat tube 45 is
provided at the rear portion of the collective pipe 27 at a
small ground clearance, arrangement with sufficient
ground clearance is achieved.

[0045] The non-cylindrical shape of the muffler 28 is
not limited to the substantially triangular cross section,
but may be various shapes such as an oval shape. The
shapes of the exhaust catalyst 41 and the preheat cata-
lyst 46 are not limited to the circular shape, and may be
anon-circular shape. The type of the engine is notlimited,
and the arrangement structure of the exhaust catalyst in
the present application can be applied to an exhaust sys-
tem having one single exhaust pipe with a single cylinder.
[0046] The invention realizes an arrangement of an
exhaust catalyst in which respective shapes of the ex-
haust catalyst and a muffler are determined so as to avoid
interference with respect to each other.

[0047] In the invention, a front exhaust pipe 25 and a
rear exhaust pipe 26 extending from a front cylinder 23
and a rear cylinder 24 of an engine 10 of a V-shape in
the fore-and-aft direction are collected at a collective pipe
27 below the engine 10, and the rear end portion thereof
is connected to a cylindrical catalyst pipe 40 disposed at
a position overlapped with a rear wheel 9 in side view. A
cylindrical exhaust catalyst 41 is stored in the catalyst
pipe 40. The catalyst pipe 40 is connected to the collec-
tive pipe 27 of small diameter via a front tapered con-
necting pipe 42, and is connected to a muffler 28 having
a substantially inverted triangular cross section with a
larger diameter via a rear tapered connecting pipe 43.

Claims

1. In an exhaust system in a motorcycle in which an
exhaust pipe (25, 26, 27) extending from an engine
(10) to a muffler (28) at a rear of a vehicle body and
an exhaust catalyst (41) is provided in an exhaust
channel, an exhaust catalyst mounting structure for
a motorcycle characterized in that a catalyst stor-
age section (40) of the exhaust catalyst (41) is dis-
posed at a connecting portion (42, 43) between the

10

15

20

25

30

35

40

45

50

55

muffler (28) and the exhaust pipe (25, 26, 27).

The exhaust catalyst mounting structure for a mo-
torcycle according to claim 1, characterized in that
the catalyst storage section (40) is formed into a cy-
lindrical shape, the catalyst (41) of a cylindrical
shape is stored therein, and portions (42, 43) con-
necting the catalyst storage section (40) with respect
to the exhaust pipes (25, 26, 27) and the muffler (41)
are formed into tapered and enlarged shape.

The exhaust catalyst mounting structure for a mo-
torcycle according to claim 1, characterized in that
the catalyst storage section (40) is smaller than the
muffler (41) in diameter, and the catalyst storage
section (40) is disposed at a position overlapped with
a rear wheel (9) in side view.

The exhaust catalyst mounting structure for a mo-
torcycle according to claim 1, characterized in that
a plurality of the exhaust pipes (25, 26) are provided
and a preheat catalyst (46) is disposed in a collective
exhaust pipe unit (27) in which the plurality of the
exhaust pipes (25, 26) are collected at a front por-
tion of the vehicle body.

The exhaust catalyst mounting structure for a mo-
torcycle according to claim 4, characterized in that
the preheat catalyst (46) is disposed below a pivot
portion (7) for pivotally supporting a front end of a
rear swing arm (8) which supports the rear wheel.

The exhaust catalyst mounting structure for a mo-
torcycle according to claim 1, characterized in that
the muffler (28) is formed into a non-cylindrical
shape.
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