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(54) Exhaust assembly structure

(57)  An exhaust chamber(64) is integrally provided
with a muffler (65), and when a plurality of exhaust pipes
(11,12) have different lengths, the exhaust pipe (11),
which is longer, is set to have a larger diameter so that
the exhaust pipes (11,12)have substantially equal
exhaust resistance.

Exhaust pipes (11,12) can be set in a substantially
linear arrangement so that exhaust resistance of the
respective exhaust pipes (11,12) can be reduced. Also,
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as a longer exhaust pipe (11) is set to have a larger
diameter, exhaust resistance for the respective exhaust
pipes (11,12)can be set substantially equal. Therefore,
fuel adjustment of the carburetors for fuel supply to the
respective cylinders can be readily achieved, and, in
combination with the substantially linear arrangement of
the exhaust pipes (11,12),engine output performance
can be improved.
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Description

[0001] The present invention relates to an exhaust
assembly structure capable of improving output per-
formance and extending the life thereof.

[0002] As for an engine exhaust assembly struc-
ture, Japanese Patent Publication No. Hei 5-61449
"Motorcycle Exhaust assembly”, for example, is known.
[0003] In the above art, exhaust pipes 2, 5 extend-
ing backward from a V-type engine 1, shown in Fig. 1 of
the publication, are connected via respective connec-
tion pipes 4, 6 with an exhaust combining box 3, which
is provided behind and below the engine 1 and at the
middle part of the vehicle body in front of the rear wheel
7, as shown in Fig. 2 of the same publication. A lower
muffler 8 is communicated via an exhaust inlet 12 to the
exhaust combining box 3, which is also connected via a
connection pipe 13 with an upper muffler 11.

[0004] With the above art, the communication pipes
4, 6 must be significantly bent in order to have them
connected to the exhaust combining box 3 provided at
the middle of the vehicle body. Also, the connection pipe
13 extending from the exhaust combining pipe 3 to the
upper muffler 11 is also bent significantly. Therefore,
exhaust resistances of the exhaust assemblies extend-
ing from the exhaust pipes 2, 5 to the respective muf-
flers 8, 11 become large, which makes it difficult to
improve output performance.

[0005] In view of this, the object of the present
invention is to provide an exhaust assembly structure for
reducing exhaust resistance to improve output perform-
ance.

[0006] In order to achieve the above object, accord-
ing to claim 1, there is provided an exhaust assembly
structure in which exhaust pipes are extended back-
ward from the respective cylinders of a multi-cylinder
engine mounted to a motorcycle, the respective leading
ends of these exhaust pipes are connected to an
exhaust chamber for collecting exhaust gas, and the
exhaust chamber is connected to a muffler, wherein the
exhaust chamber is integrally formed with the muffler,
and when the plurality of exhaust pipes are different in
length, a longer exhaust pipe is set to have a larger
diameter so that exhaust resistances in the respective
exhaust pipes are set substantially equal.

[0007] The exhaust chamber is integrally provided
with the muffler so that the plurality of exhaust pipes are
provided in an arrangement closer to a straight line.
Also, a longer exhaust pipe is set to have a larger diam-
eter so that exhaust resistances of the respective
exhaust pipes are set substantially equal.

[0008] According to claim 2, the engine is a V-type
engine.
[0009] An exhaust pipe connected to the front cylin-

der of the front and rear cylinders of a V-type engine,
which has a longer pipe length, is set to have a larger
diameter so that it has substantially equal exhaust
resistance to that of the exhaust pipe connected to the
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rear cylinder.

[0010] According to claim 3, the V-type engine has
a 90° V-angle.
[0011] By setting a 90° V-angle, engine vibration is

reduced whereby vibration to be propagated to the
exhaust assembly is reduced to extend the life of the
exhaust assembly.

[0012] A preferred embodiment of the present
invention will be described based on the accompanying
drawings.

[0013] Figs. 1 to 9 illustrate a preferred embodiment
of the present invention, in which:

Fig. 1 is a side view of a motorcycle employing an
exhaust assembly structure according to the
present invention.

Fig. 2 is an enlarged side view of a supporting sec-
tion of an exhaust assembly structure according to
the present invention.

Fig. 3 is a perspective view showing a supporting
section of an exhaust assembly structure according
to the present invention.

Fig. 4 is a cross sectional view showing a combined
muffler of an exhaust assembly structure according
to the present invention.

Fig. 5 is a cross sectional view of Fig. 4 along the
line 5-5.

Fig. 6 is a cross sectional view of Fig. 4 along the
line 6-6.

Fig. 7 is a diagram for explaining of an exhaust
assembly structure according to the present inven-
tion.

Fig. 8 is a first assembly diagram for explaining an
assembly procedure for a combined muffler accord-
ing to the present invention.

Fig. 9 is a second assembly diagram for explaining
an assembly procedure for a combined muffler
according to the present invention.

[0014] Note that the drawings should be viewed in
the direction of the reference numerals.

[0015] Fig. 1 is a side view of a motorcycle employ-
ing an exhaust assembly structure according to the
present invention. The motorcycle 1 comprises a vehi-
cle frame 2, a head pipe 3 provided at the front end of
the vehicle frame 2, a front fork 5 and a front wheel 6 to
be operated using a handlebar 4, the front fork 5 being
rotatably provided to the head pipe 3, the front wheel 6
being provided below the front fork 5, a fuel tank 7 pro-
vided behind the head pipe 3, an engine 8 provided
below the fuel tank 7, exhaust pipes 11, 12 extending
backward from the respective cylinders of the engine 8,
a combined muffler 13 connected to the rear ends of the
exhaust pipes 11, 12, and a transmission 14 integrally
provided to the engine 8.

[0016] Also, the motorcycle 1 comprises a swing
arm 15 swingably installed below the middle part of the
vehicle frame 1, a rear wheel 17 provided at the rear
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end of the swing arm 15 and to be driven by a chain (not
shown) wound around an output axis of the transmis-
sion 14, seats 21, 22 provided behind the fuel tank 7,
and rear suspension units 23, 23 (one on the other side
being not shown) bridging between the vehicle frame 1
and the swing arm 15. Note that 8a indicates a front cyl-
inder of the engine 8, which is connected to the leading
end of the exhaust pipe 11; 8b indicates a rear cylinder
of the engine 8, which is connected to the rear end of
the exhaust pipe 12; 25 indicates a front fender; 26 indi-
cates a headlamp; 27 indicates a speedometer; 28 indi-
cates a mirror; 31 indicates a radiator; 32a indicates a
front carburetor for fuel supply to the front cylinder 8a;
32b indicates a rear carburetor for fuel supply to the rear
cylinder 8b; 34 indicates a rear step; and 35 indicates a
rear fender.

[0017] The exhaust pipes 11, 12 and the combined
muffler 13 together constitute the exhaust assembly 37.
[0018] The combined muffler 13 is provided, at its
front end, with an exhaust chamber (to be described
later) integrally formed thereon, which is connected to
the exhaust pipes 11, 12.

[0019] The above motorcycle 1 is an American style
vehicle suitable for a long drive, in which the seat 21 is
set low, the handlebar 4 has a wide width and is set high
so that the driver can sit in a comfortable posture, and
the caster angle (an angle inclined with respect to a ver-
tical straight line of the center line of a steering stem
(not shown), and being substantially equal to the back-
ward inclining angle of the front fork 5) is set large to
achieve improved straight driving capability.

[0020] Also, the engine 8 is a V-type twin engine
having a V-angle set at 90° to reduce engine vibration.

[0021] Fig. 2 is an enlarged side view showing a
supporting section of an exhaust assembly structure
according to the present invention. The motorcycle 1
comprises a bracket 41, welded below the middle part
of the vehicle body frame 2, for supporting the exhaust
assembly 37, and a stay 47 having a wide end 42
attached to the bracket 41 by means of bolts 43, 43, and
a narrow end 44 attached to the lower bracket 45 of the
combined muffler 13 by means of bolts 46, 46. Note that
51 indicates a heat shielding cover provided to the
exhaust pipe 12 and 52 indicates a cover of the com-
bined section.

[0022] Fig. 3 is a perspective view showing a sup-
porting section of an exhaust assembly structure of the
present invention, indicating that the stay 47 is attached
by means of bolts 43, 43 to the bracket 41 welded to the
vehicle frame 2.

[0023] The stay 47 is formed having one wide end
42, or the root, and gradually becoming thinner toward
another section 44 thereof so that, when the combined
muffler 13 (see Fig. 2) is attached to the leading end
thereof, vertical stresses occurring in the respective
sections thereof are substantially equal. Note that 53,
53 indicate bolt insertion slots where the bolts 43, 43
are inserted, 54, 54 indicate bolt insertion slots where
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the bolts 46, 46 (see Fig. 2) are inserted, and nuts (not
shown) for receiving the bolts 46, 46 are provided at the
rear side thereof.

[0024] Fig. 4 is a cross sectional view showing a
combined muffler of an exhaust assembly structure
according to the present invention. The combined muf-
fler 13 has a front cap 62 provided at the front end of the
large diameter tube section 61, and a rear cap 63 pro-
vided at the rear end of the large diameter tube section
61. Inside of the large diameter tube section 61 is parti-
tioned by a dividing wall 66 into an exhaust chamber
section 64 for combining the exhaust gas, which is con-
nected to the exhaust tubes 11, 12, and a silencer sec-
tion 65 for reducing exhaust noise.

[0025] The exhaust chamber section 64 serves to
combine and expand high pressured exhaust gas to
thereby reduce the pressure thereof to suppress inter-
ference and pulsation of the exhaust gas, propagated
from the front and rear cylinders 8a, 8b (see Fig. 1) to
improve exhaust efficiency.

[0026] In the silencer section 65, the space
between the separation wall 66 and the rear cap 63 in
the large diameter tube section 61 is separated by two
separation walls 67, 68 to thereby form a first chamber
71, a second chamber 72, and a third chamber 73.
[0027] The separation wall 66 is provided with a
communication tube 74 which communicates between
the exhaust chamber section 64 and the first chamber
71 of the silencer section 65.

[0028] The separation walls 67, 68 are provided
with a communication tube 75, which communicates
between the first chamber 71 and the third chamber 73
of the silencer section 65. A communication tube 76
which communicates between the second chamber 72
of the silencer section 65 and the outside of the com-
bined muffler 13 is inserted in the separation wall 68.
[0029] The rear cap 63 is fixedly secured by the
flange 77, which is attached to the communication tube
76, by means of a screw 78. Note that 63a indicates an
opening formed on the rear cap 63.

[0030] The communication tube 76 has holes 81
formed therein, and is surrounded, around the holes 81,
by a swollen part 83 filled with glass wool 82 for noise
reduction.

[0031] Fig. 5 is a cross section view of Fig. 4 along
the line 5-5, showing the separation wall 66 viewed from
the rear side thereof.

[0032] The separation wall 66 has a water-draining
notch 85 at the lower part thereof, through which the
water collected inside the exhaust chamber 64 (see Fig.
4) drains to the outside.

[0033] Fig. 6 is a cross sectional view of Fig. 4
along the line 6-6, showing the separation wall 68
viewed from the rear side thereof.

[0034] The separation wall 68 has openings 86, 87
for communicating between the second chamber 72
(see Fig. 4) and the third chamber 73 (see Fig. 4), and
a water-draining notch 88. Note that 68a indicates a
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through hole formed on the separation wall 68.

[0035] The rear cap 63 and the separation wall 67,
shown in Fig. 4, also have a water-draining notch or slot
(not shown) at the lower parts thereof.

[0036] Fig. 7(a), (b) are diagrams for explaining an
exhaust pipe of an exhaust assembly structure accord-
ing to the present invention, (a) being a side view, (b)
being a plan view.

[0037] In (a), the exhaust pipe 11 extends down-
ward from a connection section 11a with the front cylin-
der 8a (see Fig. 1), and then toward the rear of the
motorcycle 1 (see Fig. 1) until connection with the com-
bined muffler 13.

[0038] The exhaust pipe 12 slantingly extends
downward and backward from the connection section
12a with the rear cylinder 8b (see Fig. 1), and then
backward until connection with the combined muffler
13.

[0039] In (b), the exhaust pipe 11 extends sideward
from the connection section 11a, and then backward.
[0040] The exhaust pipe 12 slantingly extends
backward and sideward from the connection section
12a, and then backward.

[0041] By providing an exhaust chamber 64 (see
Fig. 4) at the front part of the combined muffler 13, in
other words, by providing an exhaust chamber 64 inte-
grally with the silencer section 65 as a muffler (see Fig.
4), the exhaust pipes 11, 12 can be installed in a sub-
stantially linear arrangement except for parts in the
vicinity of the connection sections 11a, 12a.

[0042] Also, although the exhaust pipe 11, which is
connected to the front cylinder 8a, has a longer length
than the exhaust pipe 12, which is connected to the rear
cylinder 8b, the exhaust pipe 11 is set to have a larger
inner diameter D1 than the inner diameter D2 of the
exhaust pipe 12, which means that exhaust resistance
in parts from the respective connection sections 11a,
12a of the exhaust pipes 11,12 to the respective trailing
ends of the combined muffler 13 can be made substan-
tially consistent.

[0043] With the above, fuel adjustment of the front
and rear carburetors 32a, 32b, or an air fuel ratio, can be
readily set at a predetermined value, and the air fuel
ratios of the carburetors 32a, 32b can be readily
matched. Further, the above arrangement, in combina-
tion with the exhaust pipes 11, 12 installed in a substan-
tially linear arrangement, can improve output
performance of the engine 8.

[0044] As the V-angle of the above V-type engine 8
is 90°, engine vibration is small. This can reduce vibra-
tion propagating to the exhaust assembly 37 (see Fig. 1)
to thereby extend the life of the exhaust assembly 37.
[0045] Operation of the above described combined
muffler 13 will next be described.

[0046] In Fig. 4, as the exhaust gas passing through
the respective exhaust pipes 11, 12 has high pressure,
and they pulsate, the high and low pressure timings
thereof are different between the exhaust pipes 11 and
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12.

[0047] When such exhaust gas flows into the
exhaust chamber 64, the volume of the exhaust gas is
expanded, with the exhaust gas speed being reduced.
Therefore, interference between the exhaust gas from
the exhaust pipe 11 and that from the exhaust pipe 12
due to the difference in the high and low pressure tim-
ings is suppressed, which improves exhaust efficiency
and output performance.

[0048] Thereafter, the exhaust gas in the exhaust
chamber section 64 flows into the first chamber 71 of
the silencer 65 through the communication pipe 74, to
the third chamber 73 through the communication pipe
75, to the second chamber 72 through the openings 86,
87 (see Fig. 6) on the separation wall 68, and finally to
the outside of the combined muffler 13 through the com-
munication pipe 76.

[0049] On the other hand, exhaust noise is attenu-
ated while passing from the exhaust chamber section
64 through the communication pipe 74, the first cham-
ber 71, the communication pipe 75, the third chamber
73, the openings 86, 87, the second chamber 72, and
the communication pipe 76, and then absorbed in the
communication pipe 76 by the swollen part 83 filled with
glass wool 82.

[0050] Assembly procedure for the above described
combined muffler 13 will next be described.

[0051] Fig. 8 is a first assembly diagram for explain-
ing an assembly procedure for a combined muffler
according to the present invention.

[0052] In (a), the rear cap 63 is inserted into the
large diameter tube section 61 from the front side
thereof, and fixed to the rear part thereof.

[0053] In (b), an assembly of the separation walls
67, 68, and the communication pipe 75 is inserted into
the large diameter pipe 61 from the front part thereof,
and secured at the predetermined middle position @
thereof.

[0054] In (c), an assembly of the separation wall 66
and the communication pipe 74 is inserted into the large
diameter pipe 61 from the front end thereof, and
secured at the predetermined middle position @
thereof.

[0055] Figs. 9(a), (b) are second assembly dia-
grams for explaining an assembly procedure for a com-
bined muffler according to the present invention.

[0056] In (a), after the process of Fig. 8(c), an
assembly of the communication pipe 76, the flange 77,
and the swollen part 83 is inserted from the opening 63a
on the rear cap 63, and the leading end of the commu-
nication pipe 76 is inserted into the throughout hole 68a
on the separation wall 68.

[0057] In (b), an assembly of the communication
pipe 76, the flange 77, and the swollen part 83 is fixed
to the rear cap 63 by means of a screw 78. Also, the
front cap 62 is fixed to the front end of the large diame-
ter pipe 61, and the exhaust pipes 11, 12 are secured to
the front cap 62.
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[0058] As described above referring to Figs. 8 and
9, when the separation wall 66 is installed inside the
large diameter pipe 61, and the front cap 62 is also
installed, the exhaust chamber section 64 can be read-
ily formed. As a result, the numbers of parts and weld-
ing points are reduced, compared to a conventional
method in which they are provided separately from a
muffler. This enables significant reduction of the number
of assembly steps, and productivity improvement.

[0059] Note that the V-type engine 8 according to
the present invention is not limited to a twin type, and
may be four-cylinder type or a six-cylinder type.

[0060] The present invention provides the following
effects due to the above structure.

[0061] In an exhaust assembly structure according
to claim 1, as an exhaust chamber is integrally provided
with the muffler, the exhaust pipes can be installed in a
substantially linear arrangement, as a result of which
exhaust resistance in the respective exhaust pipes can
be reduced.

[0062] Further, as the longer exhaust pipe is set to
have a larger diameter, resistances in the respective
exhaust pipes can be set substantially equal. With this
arrangement, fuel adjustments for the respective carbu-
retors for fuel supply to the respective cylinders can be
readily made, and, in combination with the exhaust
pipes installed in a substantially linear arrangement,
engine output performance can be improved.

[0063] With an exhaust pipe structure according to
claim 2, as a V-type engine is employed, exhaust resist-
ance in the exhaust pipe connecting to the front cylinder
can be set substantially equal to that in the exhaust pipe
connecting to the rear cylinder by making the former
have a larger diameter. As a result, engine output per-
formance can be improved.

[0064] With an exhaust pipe structure according to
claim 3, as the V-type engine is set to have a 90° V-
angle, an engine with small vibration can reduce vibra-
tion propagating to the exhaust assembly. As a result,
the life of the exhaust assembly can be prolonged.
[0065] An exhaust chamber 64 is integrally pro-
vided with a muffler 65, and when a plurality of exhaust
pipes 11, 12 have different lengths, the exhaust pipe 11,
which is longer, is set to have a larger diameter so that
the exhaust pipes 11, 12 have substantially equal
exhaust resistance.

[0066] Exhaust pipes can be set in a substantially
linear arrangement so that exhaust resistance of the
respective exhaust pipes can be reduced. Also, as a
longer exhaust pipe is set to have a larger diameter,
exhaust resistance for the respective exhaust pipes can
be set substantially equal. Therefore, fuel adjustment of
the carburetors for fuel supply to the respective cylin-
ders can be readily achieved, and, in combination with
the substantially linear arrangement of the exhaust
pipes, engine output performance can be improved.
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Claims

1. An exhaust assembly structure in which exhaust
pipes (11,12) are extended backward from the
respective cylinders (8a,8b) of a multi-cylinder
engine (8) mounted to a motorcycle(1), the respec-
tive leading ends of these exhaust pipes(11,12)are
connected to an exhaust chamber(64) for collecting
exhaust gas, and the exhaust chamber (64) is con-
nected to a muffler (65), wherein the exhaust cham-
ber(64) is integrally formed with the muffler (65),
and when the plurality of exhaust pipes(11,12) are
different in length, a longer exhaust pipe (11) is set
to have a larger diameter (D1) so that exhaust
resistance in the respective exhaust pipes (11,12)
are set substantially equal.

2. An exhaust assembly structure according to claim
1, wherein the engine (8) is a V-type engine.

3. An exhaust assembly structure according to claim
2, wherein the V-type engine(8) has a V-angle of
90°.
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