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Isolating Vibration through Use of Traveling Center of Engine Oscillation
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A new vibration isolation method for a four-stroke, in-
line, two-cylinder engine, with an even firing interval of 360°,
has been developed.

This method involves setting crankshaft counterweights in
a way that generates an ‘oscillation center’ in the engine’s st
order vibration mode and also arranging the engine’s rubber
mountings so that they reduce the amount of engine vibration
transmitted. The effectiveness of this vibration isolation
method matches that of an engine equipped with an additional
rotating balancer.

In this paper, the conditions required for the existence of
the oscillation center is first discussed. Then the arrangement
of the engine’s rubber mountings is considered based on an
analysis of the movement of this oscillation center, followed
by the estimation of the effectiveness of this vibration isolation
method. In addition, its effectiveness when applied to a lawn
tractor is presented.
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Fig. 1 Basic concept of isolating vibration
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Fig. 2 Two-dimensional vibration analysis model
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Fig. 3 The condition required for the existence of the oscillation center
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Fig. 8 LAWN TRACTOR
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