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A Tactile Display Using Elastic Waves in a Tapered Membrane

Takaaki Nara*!, Yasuyuki Yanagida*!, Taro Maeda*! and Susumu Tachi*!

Abstract — In this paper, a tactile display using elastic waves in a tapered membrane’
(a membrane whose width decreases gradually) is proposed. When an elastic wave is
input to the tapered membrane, there exists a boundary between a vibrating area and
a non-vibrating area. The boundary is called *turning point’, and the position of the
turning point is controlled by the frequency of the wave. It was reported that a surface of
a vibrating object with ultrasonic frequency feels smooth by squeeze effect. Thus, in the
tapered membrane, the boundary between smooth and frictional areas can be moved by
the frequency of the wave. In an experimental device employing a brass plate vibrated
by a Langevin ultrasonic vibrator, these basic phenomena are confirmed.
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