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ance of one wavelength. For example, if the frequency of vibrations and
of the wave is 1000 per second, or 1000 hertz=1 kilohertz (1 kHz), the
period is a thousandth of a second or 1 millisecond (1 ms). The velocity of
bulk waves in air at 20°C 1s 340 m/s, so that during one period this wave
spreads in air through a distance of (340 m/s)e 0.001 s, and the
wavelength is 0.34 m, or 34 cm.

Bulk waves of frequencies from 16 Hz to 20 kHz can be perceived as
sound. Thus wavelengths of sounds in air vary from 20 m to 17 mm.
Velocities of bulk waves do not depend on their frequency or amplitude.
Thus, the upper C tones of the soprano voice (frequency 1024 Hz), the
lowest frequency tones of a bass violine (30 Hz), and the highest
frequency tones of a piccolo (4 kHz) reach us with the same velocity,
whether performed “forte” or “piano”, at largest or smallest amplitude.

Each constituent of a body, reached by a bulk wave, becomes a
center of propagation of a spherical bulk wave. Superposition of such
spherical waves from all centers creates the wavefront, spreading with the
velocity of the wave. All constituents of a body that are crossed by the
wavefront at any given instant, have the same phase of vibration.

6.2. Half-Wave Deformation Clusters of Bulk Waves. We present bulk
deformation waves as consisting of half-wave deformation clusters. On a
wavelength of the wave, there are two half-wave deformation clusters.
One of them contains an excess number n of constituents, above the
equilibrium number Nj in the other, the number n is missing. The clusters
are formed by vibrating atoms or molecules of the body. Shifting in a
certain direction, they increase the number of particles in this direction,
thus in the cluster there, and reduce their number in the backward
direction. Half a period later they shift backwards, increase the particle
concentration in the cluster there, and reduce it in the forward direction.
Hence in the whole wave the number of constituents is the same as in
equilibrium. In a bulk wave, there is thus a net flow of energy at the
velocity of the wave, without any transfer of particles beyond their
vibrational amplitude.

In gases, increased particle concentration raises the pressure, which
is the elastic energy density. The bulk wave transfers the increase in
pressure or in elastic energy density from cluster to cluster. However the
molecules are not bound to one another, some “free lancers” may move
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