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Development of Compact Lightweight Muffler Valve for 2005 Model Year LEGEND
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ABSTRACT

For the 2005 Model year LEGEND, a compact
lightweight muffler valve with new construction was
developed for the variable flow rate muffler.

A conventional muffler valve rotates about a shaft.
A load is applied to the rotating shaft by a coil spring.
For this reason many parts are required for the valve to
open and close. The body of the muffler valve
traditionally coveres the entire valve operating range,
resulting in the valve being large and heavy.

As a method of reducing the number of parts and the
weight of the valve, this development employed the
mechanism of the reed valve. A reed valve is used in
2-cycle motorcycle engines to control the intake air
volume at the intake port. The addition of a support plate
to the reed valve structure was investigated to suppress
valve vibration and to apply a pre-load.

The number of parts in the newly developed muffler
valve was reduced from 13 parts in the conventional
valve to four parts. Both the weight and volume were
reduced to about 1/10. This enabled the cost to be
reduced to about 1/7 of a traditional exhaust valve.
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Fig. 1 Exhaust gas flow when muffler valve is closed
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Fig. 2 Exhaust gas flow when muffler valve is opened
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Fig. 3 Operation principle of conventional muffler valve

Fig. 4 Structure of stopper
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Fig. 5 Structure of conventional muffler valve
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Fig. 7 Structure of developed muffler valve
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Fig. 9 Size comparison of conventional and
developed muffler valve
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Table 1 Specification comparison of conventional and
developed muffler valves

Conventional Developed
muffler valve muffler valve
Wt (kg) 1.34 0.12
Number of 13 4
parts
Volume 112 x 108 0.08 x 108
(mm3)

gobobooobooooooobobooboooooobooooooo
gboboooooobooobooboooo
gboboboboboboobooooooooban
ooo00o0oooDo Fg.9ODOOO
0000000000000 00000gg Table1 O
good
gboboobobobooooobooboooooboooboon
gogo
oooboo0o wB¥3ooooooooooooo
goooooooD w10 000D
oooooooOoOoOoOoOoOoOOoOO /70000

gopooog

gobobbobobooobooboobooobooooboon
gobooooooooboooooobboooooooboo
oDOo0O0oC0C0O0O00D0Od FRig.100000 Fig. 11 O
oogd

Developed valve
J[ 0d8 | | | |- Open

Sound pressure level (dB)

1000 2000 3000 4000 5000 6000
3500

Engine speed (rpm)

3 | O.A.Awtg
°
>
@
< - -
z 110 dB o
3 -
% j/’/ — Developed valve
= = Closed H
t?) ----- Open
1000 2000 3000 4000 5000 6000

3800
Engine speed (rpm)

Fig. 10 Exhaust noise comparison by difference
valve condition
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Fig. 11 Back pressure comparison by difference
valve condition
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