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Acoustics. — The perception of subjective tones. By J. F. SCHOUTEN.
(Natuurkundig Laboratorium der N.V. Philips’ Gloeilampen fabrie-
ken, Eindhoven, Holland.) (Communicated by Prof. G. HoLsT.)

(Communicated at the meeting of November 26, 1938.)

It is a well-known fact that the ear sometimes perceives tones which
do not correspond with any of the Fourier-components of the objective
sound. Of these “subjective’ tones the difference tones and the summation
tones are the best perceptible. When a pure tone of increasing intensity is
presented to the ear, the tone quality gradually changes from a pure one
into a harsh or rough one. This change of quality is generally ascribed to a
generation of higher harmonics in the ear, which is most probably due to
non-linear distorsion in either the middle or the inner ear.
The existence of these subjective ') harmonics was demonstrated
independently by FLETCHER 2) and by vON BEKESY 3) with the aid of the
method of beats. If a tone of say 200 cycles of high intensity is sounded
together with an “exploring” tone of 406 cycles of low intensity, the ear
perceives 6 beats per second. These beats are interpreted as an interference
between the objective tone of 406 cycles and the subjective tone of 400
cycles (the second harmonic) which is generated within the ear.
At a certain intensity of the exploring tone the beats are reported to be
‘most pronounced. This intensity is taken as the intensity of the subjective
second harmonic. In the same way the best beat obtained with an exploring
tone of 606 cycles gives the intensity of the subjective third harmonic, etc.
FLETCHER and VON BEKESY give data of 8 and 5 harmonics resp., obtained
by means of this method.
A peculiarity of their results is that the percentaged intensity of the
harmonics is almost constant over a wide range of intensities of the
fundamental tone. Practically all known non-linear mechanisms, however,
produce harmonics, the percentaged intensity of which is strongly dependent
upon the intensity of the fundamental tone.
CHariN and FIRESTONE 4) and TRIMMER and FIRESTONE 5) investigated
the influence of the phase of an objective harmonic on the tone quality,
1) We shall, throughout this paper. use the term “objective” when referring to the
actual sound pressure and the term “subjective’” when referring to the sound heard by
the ear.
2) H. FLETCHER, J. Acoust. Soc. Am,, 1, 311--343 (1929).

) G. vON BEKESY, Ann. Phys.. 20, 809--827 (1934).

) E. K. CHAPIN and F. A. FIRESTONE, J. Acoust. Soc. Am,, 5, 173—180 (1933).
) J. D. TRIMMER and F. A, FIRESTONE, J. Acoust. Soc. Am., 9, 2429 (1937).
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