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A Historical Inquiry about Rayleigh’s Research on the
Perception of the Direction of Sound

T R
(Ja—Hyon Ku*)

"ABOISIE TS U BSA HELY
(BH4r)k 20022 98 9, YL 20024 108 5¥; MHHYXL: 20028 108 16%).

27U WS o YA Aol AR AES AEA A Hel S EA F stvtolc. Rayleigh
+ o|9] 1870 A RLE| oof it ATFE FHER ool g WAL 2 SUT} Hddohe o
AT 3Y 2)7HA 19f w28 WuypR] gkt o] AT FAle 28] A2l thF Rayleigh) AT BA Al
HAE S T dF FAlEC o GBS &2 FAUC I Fxo) 473 o a2
A2+ FsiTtt 3kl gt W3 A7k Wolgols £o.8 AZo] goptth, T35l e w2 e
2] Sl digiH = A7IAHE, R AE5 Sl d3iMe SdAE ZAR22H &2 g 7o) o] FoiR
the @i Fel 289 =2t 02§ B3P olA Rayleighs t9- 72 Z 1 e AY e H3Ro2H
S S¥E dA7tEA 9 HRE =2l & bt 3 0|28 AE 19 Aol dBALEH
AEY Qs 2TE Ut

P80 dda, 22, B Az, AZR, A8, 28] o, %

Fagok: S % S34Y £k 8.2

The question how man can perceive the direction of a sound is one of the traditional psychoacoustical
problems, Rayleigh already began to investigate this subject in 1870s and kept on interesting himself
intermittently throughout his research career, Rayleigh was only concerned with this subject among those
of perception of sound and focused more interest on it than any other acoustical problems, At first he
insisted on the perception of the direction of a sound by the difference of intensity of a sound in two
ears, but was phased in accepting that by the difference of phase of a sound there, Thus he arrived at
the modern view that the perception of the sound direction is caused by the difference of intensity in
high frequencies and the difference of phase in low frequencies. Rayleigh presented his ability as an
excellent experimenter by employing very cautious and ingenious experimental settings and acquired
persuasive results by linking the consequences of his mathematical theorization with his experiments,
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Fig. 1. Sound shadow effect by the obstacle of head.
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Table 1. Intensity difference and phase difference of sound
on the pole and the antipole of spherical head
according to Rayleigh's calculation.
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Comparison of the infensity and the phase of sound
in the two ears according to Rayleigh’s caleulation.
In both 128 Hz and 256 Hz, the intensity differences
are ignorable but the phase differences are per-
ceptible. In contrast, the phase difference in 512 Hz
is not detectable but the intensity difference is
remarkable. Thus the theory of phase difference is
applicable to low frequencies but that of intensity
difference to high frequencies.
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