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manifold pipe Is connected to the second expansion chamber as a middle chamber sideways from a lower portion of the sarr

chamber and iIs accommodated therein so as to face upward. A catalyst Is accoirr

exhaust gas flowing out from an open end of the manifold pipe Is expanded into th

modated in the interior of the manifold pipe ar

e second expansion chamber. A short-circuitir

e
d
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aperture Is formed In a second separator and Is opened and closed with an exhaust valve installed within the adjacent third
expansion chamber. The exhaust valve Is normally closed type and is urged In its closing direction by spring means. VWhen the
exhaust pressure becomes a predetermined magnitude, the exhaust valve opens automatically, allowing the exhaust gas to flow
out Into the third expansion chamber through the short-circuiting aperture, thereby controlling the exhaust pressure.
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ABSTRACT OF THE DISCLOSURE

To easily disposed an exhaust valve and a catalyst in a simple manner without
the need of any special place. A muffler of a generally triangular shape in
side view is provided and the interior thereof is partitioned into first to third
expansion chambers. A manifold pipe is connected to the second expansion
chamber as a middle chamber sideways from a lower portion of the same
chamber and is accommodated therein so as to face upward. A catalyst is
accommodated in the interior of the manifold pipe and exhaust gas flowing
out from an open end of the manifold pipe is expanded into the second
expansion chamber. A short-circuiting aperture is formed in a second
separator and is opened and closed with an exhaust valve installed within the
adjacent third expansion chamber. The exhaust valve is normally closed type
and is urged in its closing direction by spring means. When the exhaust
pressure becomes a predetermined magnitude, the exhaust valve opens
automatically, allowing the exhaust gas to flow out into the third expansion
chamber through the short-circuiting aperture, thereby controlling the exhaust

pressure.
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EXHAUST SYSTEM FOR SADDLE-RIDE TYPE VEHICLE

FIELD OF THE INVENTION

The present invention relates to an exhaust system for a saddle-ride type vehicle
such as, for example, a motorcycle or a buggy. Particularly, the present
invention is concerned with the structure of a muffler which makes it possible to
ensure a sufficient exhaust pipe length and a sufficient minimum road clearance.

BACKGROUND OF THE INVENTION
It is known to gather exhaust pipes extending from plural cylinders to a manifold

pipe, connect the manifold pipe to a muffler to reduce the exhaust noise, and
control the exhaust pressure with use of an exhaust valve (see JP-A No. 2005-
105933 as an example).

Since a catalyst is disposed in the manifold pipe, parts of the exhaust system are
dispersed to the exterior of the muffler, so that it is desired to concentrate such
parts into the mulftler.

On the other hand, it is necessary to make the muffler as compact as possible
while ensuring a sufficient length of the exhaust pipe, thereby ensuring a

sufficient minimum road clearance. However, it is not easy to satisfy such
conditions contrary to each other.

Accordingly, it is an object of the present invention to satisfy such a demand.
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SUMMARY OF THE INVENTION
According to the present invention there is provided an exhaust system for a

saddle-ride type vehicle wherein exhaust gas from an engine is discharged from
a muffler through an exhaust pipe, the exhaust system comprising an exhaust
valve disposed in an exhaust passage within the muffler to control the flow rate
of the exhaust gas and a catalyst disposed within the exhaust pipe at a position
near an open end as one end of the exhaust pipe, the one end of the exhaust pipe
being open into the mulffler.

According to the present invention, both exhaust valve and catalyst are disposed
within the muffler, so in comparison with the case where both exhaust valve and
catalyst are disposed separated within an exhaust system outside the muftler, it
is not necessary to ensure any special place for mounting them and they can be
mounted easily. Appearance is also improved. Moreover, since the whole can be
made compact, it is possible to ensure a sufficient minimum road clearance.
Further, since the catalyst is accommodated within the exhaust pipe at a position
near the open end of the exhaust pipe, the exhaust pipe being accommodated
within the muffler, the catalyst can be disposed by utilizing the exhaust pipe
effectively and it is possible to ensure a sufficient length of the exhaust pipe.

According to an aspect of the invention there is provided, in combination with
the above, an exhaust system for a saddle-ride type vehicle wherein the exhaust
valve can open and close the exhaust passage and it is urged in a normally

closing direction and opens under the action of exhaust pressure.

According to this aspect of the invention, since the exhaust valve is urged in a
normally closing direction by a return spring and opens under the action of a
predetermined exhaust pressure, the structure is simple and less expensive in
comparison with the electronically controlled type for example; besides, it is

possible to make the system nearly maintenance-free.
According to another aspect of the invention there is provided, in combination

with the above, an exhaust system for a saddle-ride type vehicle wherein a
separator is provided within the muttler to partition the interior of the muftler
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Into an expansion chamber in which the open end of the exhaust pipe is disposed
and an expansion chamber in which the exhaust valve is disposed, and an
aperture 1s formed in the separator to provide communication between the
adjacent expansion chambers, the aperture being opened and closed by the
exhaust valve.

According to this aspect of the invention, since the interior of the muffler is
partitioned by a separator into an expansion chamber in which the open end of
the exhaust pipe is located and an expansion chamber in which the exhaust valve
1s disposed, high-temperature exhaust gas just leaving the exhaust pipe can be
prevented from direct contact with the exhaust valve and hence it is possible to
improve both durability and reliability. Particularly, it is possible to increase the
durability of the return spring.

According to a further aspect of the invention there is provided, in combination
with the above, an exhaust system for a saddle-ride type vehicle wherein the
separator functions as an exhaust gas flow uniforming plate when the aperture is
closed by the exhaust valve.

According to this aspect of the invention, when an aperture pre-formed in the
separator 1s closed with the exhaust valve, the separator can be allowed to
function as an exhaust gas flow uniforming plate and hence the exhaust gas
leaving the open end of the exhaust pipe can be conducted smoothly toward an
open end of a communication pipe for communication with the other expansion
chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown in the drawings, wherein:

Fig. 1 is a schematic diagram of a motorcycle to which the present invention is
applied.
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Fig. 2 is a perspective view seeing through the interior of a muffler 6.
Fig. 3 is a side view thereof.

Fig. 4 is a view showing an exhaust valve from behind.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will now be described with reference to

the drawings. Fig. 1 schematically illustrates a motorcycle to which the present
invention is applied. In this motorcycle, a multi-cylinder engine 3 is disposed
between a front wheel 1 and a rear wheel 2 and exhaust pipes 4 (only one is
shown in the figure) extending from exhaust ports of the cylinders are gathered
as a manifold pipe 5 at a suitable position, for example, at a position under the
engine 3, the manifold pipe 5 being connected to a muffler 6 which is generally
triangular in side view. A bottom 7 of the muffler 6 is nearly parallel to the
ground and ensures a predetermined minimum road clearance. An upper
surface 8 of the muffler 6 extends backward and obliquely upward, with a tail
pipe unit 9 being attached to a rear end of the muffler.

Numeral 10 denotes a front fork, 11 a head pipe, 12 a main frame, 13 a pivot
frame, 14 a pivot, 15 a rear frame, 16 a seat rail, and 17 a seat.

Fig. 2 is a perspective view seeing through the interior of the muffler 6. In the
mutffler 6, the interior of a case 20 is partitioned into three chambers by a first
separator 21 and a second separator 22, which chambers are assumed to be a first
expansion chamber 23, a second expansion chamber 24 and a third expansion
chamber 25 in order from the front side.

The manifold pipe 5 gets into the second expansion chamber 24 sideways of a
lower portion of the same chamber and extends upward substantially in parallel
with the first separator 21 which is bent in the interior, with an open end 5a of the
manifold pipe 5 being open upward. The second expansion chamber 24
communicates with the first expansion chamber 23 through a first connecting
pipe 26 which is disposed in a lower portion of the first separator 21. Exhaust
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gas expanded in the second expansion chamber 24 is again throttled by the first
connecting pipe 26 and enters the first expansion chamber 23, in which it

expands again.

Thereafter, the exhaust gas gets into a second connecting pipe 27 which extends
through upper portions of the first and second separators 21, 22, and while being

- throttled thereby, it flows into the third expansion chamber 25, in which it

undergoes the third expansion. Then, the exhaust gas passes through tail pipes
28 and is discharged into the atmosphere. As the tail pipes, two pipes different
in diameter and length are used in combination. Numeral 29 denotes a
supporting stay.

In the second expansion chamber 24, a short-circuiting aperture 30 is formed in a
lower portion of the second separator 22. Under the action of a predetermined or
higher exhaust pressure, an exhaust valve to be described later, which is
disposed on the third expansion chamber 25 side, becomes open, allowing the
exhaust gas to flow directly from the second expansion chamber 24 into the third
expansion chamber 25 to control the exhaust pressure. The short-circuiting

aperture 30 is normally closed by a normally closed type exhaust valve 34 (Fig.
4).

Numeral 31 denotes a heat conducting plate disposed so as to cover the short-
circuiting aperture 30 from above through a slight spacing, with punched holes
being formed therein.

A catalyst 32 is disposed within the manifold pipe 5 at a position near the open
end 5a. The manifold pipe 5 may be a single exhaust pipe. By the generic term
“exhaust pipe” as referred to herein it is meant to include a single exhaust pipe
and a manifold pipe.

sSince the second connecting pipe 27 extends backward and obliquely upward, it
conducts the exhaust gas flowing out from the open end 5a of the manifold pipe
5 to the upper portion side of the second separator 22. Further, the exhaust gas
tlows downward along the second separator 22 and reaches the short-circuiting
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aperture 30. When the short-circuiting aperture 30 formed in the second
separator 22 is closed with the exhaust valve 34 (Fig. 4), the second separator
functions as it is as a flow uniforming plate for conducting the exhaust gas to the
second expansion chamber 24-side open end of the first connecting pipe 26. If
the short-circuiting aperture 30 is open, the exhaust gas flows directly into the
third expansion chamber 25 through the short-circuiting aperture 30. A portion
7a of the bottom 7 of the case 20 which portion is contiguous to the lower portion
of the second separator 22 is bent toward the open end of the first connecting
pipe 26 and thus here again it is possible to obtain a flow uniforming effect.

Fig. 3 is a side view seeing through the interior of the muffler 6. As the second
connecting pipe 27, two pipes are used as one set. The two pipes are disposed so
as to cover in a widened state the open end 5a (see Fig. 2) of the manifold pipe 5.
The muffler 6 becomes thick in the expansion chamber 24 and thereby expands
its capacity, in the interior of which is accommodated the open end b5a-side
portion of the manifold pipe 5. The catalyst 32, which is cylindrical, is
accommodated within the manifold pipe 5 at a position near the open end 5a.
According to this arrangement, the manifold pipe 5 accommodated in the
interior of the second expansion chamber 24 of a relatively large capacity can be
made large in diameter and capacity, so that the catalyst 32 of a sufficient
capacity can be accommodated within the manifold pipe 5.

The open end 5a of the manifold pipe 5 is oriented in a slightly inclined state
toward the first separator 21, so that the high-temperature exhaust gas just after
leaving the opening end 5a does not directly advance toward the short-circuiting
aperture 30, but strikes against the upper portion of the second separator 22 and
an upper wall side of the muffler 6 and slows down, then forms a flow so as to
descend along the second separator 22, whereby the exhaust gas can expand to a
satisfactory extent throughout the whole of the second expansion chamber 24.

The tail pipe unit 9 is constituted as an integral combination of the tail pipes 28, a

decorative panel 9a which surrounds the tail pipes, and a partition wall through
which the tail pipes 28 extend.
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Fig. 4 is a diagram showing the exhaust valve from behind. The exhaust valve 34
is in the shape of a disc which covers the short-circuiting aperture 30 and it is
supported pivotably by a pivot shaft 35. Around the pivot shaft 35 is mounted a
return spring 36 which is a coil spring. The return spring 36 urges the exhaust
valve 34 in the closing direction.

Both ends 37 of the return spring 36 are passed through mounting portions 338
provided on the outer periphery of the exhaust valve 34 and thereby urge the
exhaust valve 34 for rotation. The strength of the return spring 36 is set so that
the exhaust valve 34 rotates and opens under the action of a predetermined
exhaust pressure. Therefore, when the exhaust pressure becomes high enough to
overcome the spring load on the return spring 36, the exhaust valve 34 opens
automatically, allowing the exhaust gas to flow out into the third expansion
chamber 25 through the short-circuiting aperture 30 and thus making adjustment
of the exhaust pressure.

Since the exhaust valve 34 thus opens or closes automatically in accordance with
the exhaust pressure, it is not necessary to use any special actuator for control
and drive and it is possible to attain a simple and substantially maintenance-free
structure. Besides, since the bottom 7 of the muffler 6 is inclined outwards and
obliquely upward at a slight angle 6, this also makes contribution to a large bank
angle.

The operation of this embodiment will now be described. Since the manifold
pipe 5 is connected sideways to the second expansion chamber 24, the manifold
pipe 5 can be connected to the second expansion chamber 24 which is thick and
wide and it is possible to effect the connection of the manifold pipe 5 without
exerting any influence on the minimum road clearance (Fig. 1). If the manifold
pipe 5 is connected to the first expansion chamber 23, it is required to thicken the
first expansion chamber. In this case, if the first expansion chamber 23 is
expanded downward, the minimum road clearance H becomes smaller and so
does the bank angle.

WH-13309/cs
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In this regard, since the muffler 6 is in a generally triangular shape of a large
length in side view and its bottom 7 is made substantially horizontal, it is
possible to make the minimum road clearance relatively large and thereby set a
large bank angle. Also by forming the muffler in a generally triangular shape in
side view and making the bottom 7 nearly parallel to the ground, it is possible to

secure a minimum road clearance.

Besides, by accommodating the manifold pipe 5 into the second expansion
chamber 24 of a large capacity it is possible to accommodate the catalyst 32 in the
interior of the manifold pipe 5 and make the catalyst 32 large in capacity.
Moreover, it is not necessary to ensure any special place for the catalyst 32 and
hence it is possible to simplify the structure and reduce the size of the exhaust
system. In addition, it is possible to make the whole compact while ensuring the
required length of the exhaust pipe.

Further, the exhaust valve 34 is disposed in the third expansion chamber 25
partitioned by the second separator 22 from the second expansion chamber 24
into which the manifold pipe 5 opens. That is, the exhaust valve 34 is not
disposed in the second expansion chamber 24 into which the exhaust gas flows
out from the open end 5a while being raised in temperature through the catalyst
32. Consequently, it is possible to prevent the high-temperature exhaust gas
from directly contacting the exhaust valve 34 and the return spring 36. In other
words, it is possible to improve the durability of the exhaust valve 34 and that of
the return spring 36. Moreover, since it is possible to diminish the influence of
heat, the operation accuracy of the exhaust valve 34 is also improved.
Additionally, it is not necessary to dispose the exhaust valve 34 and the return
spring 36 at any special installation place in the exterior of the muffler 6, whereby
the simplification and reduction in size of the entire system can be attained.

The second connecting pipe 27 is disposed near the open end of the manifold
pipe 5 to prevent the exhaust gas flowing out of the manifold pipe 5 from
flowing directly toward the return spring 36, allowing the exhaust gas to flow
toward the upper portion of the second separator 22 and the inner wall of the
upper portion of the second expansion chamber 24. Further, a flow advancing

WH-13309/¢s
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downward along the second separator 22 is created and, when the exhaust valve
34 is closed, the second separator 22 functions as a flow uniforming plate for
conducting the exhaust gas to the first connecting pipe 26 smoothly as a uniform
flow. The second connecting pipe 27 can also be utilized as a flow uniforming
member. Upon opening of the exhaust valve 34, the exhaust gas flows out
immediately into the third expansion chamber 25 through the short-circuiting
aperture 30, resulting in the exhaust pressure being reduced.

The line connected to the muffler 6 from the engine side to introduce the exhaust
gas into the muffler may be a manifold pipe or a single exhaust pipe. The return
spring 36 is not limited to the coil spring. There may be used any of various
types of springs. Further, the internal structure of the mulffler 6 is arbitrary
insofar the number of separators and that of expansion chambers are plural.

Although various preferred embodiments of the present invention have been
described herein in detail, it will be appreciated by those skilled in the art, that
variations may be made thereto without departing from the spirit of the
invention or the scope of the appended claims.

WH-13309/cs
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An exhaust system for a saddle-ride type vehicle wherein exhaust gas
from an engine is discharged from a muffler through an exhaust pipe, the exhaust
system comprising: an exhaust valve disposed in an exhaust passage within the
muffler to control the flow rate of the exhaust gas; and a catalyst disposed within the
exhaust pipe at a position near an end of the exhaust pipe that opens into the
muffler; and wherein a separator is provided within the muffler to partition the
interior of the muffler into an expansion chamber in which the open end of the
exhaust pipe is disposed and an expansion chamber in which the exhaust valve is
disposed, and an aperture is formed in the separator to provide communication
between the adjacent expansion chambers, the aperture being opened and closed by
the exhaust valve.

2. The exhaust system for a saddle-ride type vehicle according to Claim 1,
wherein the exhaust valve is urged in a direction closing the exhaust valve by a
return spring and the exhaust valve opens under the action of exhaust pressure.

3. An exhaust system for a saddle-ride type vehicle according to Claim 1
or 2, wherein the separator is adapted to function as an exhaust gas flow uniforming
plate when the aperture is closed by the exhaust valve.
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