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Study on Sound Characteristics for SOBAN

Hiroyoshi SHIOKAWA™ and Kazuto NAKAGAWA™*

Metal percussion instruments such as gongs, temple bells, SOBAN (Japanese Gongs), wind chimes, etc. are
widely distributed in East Asia and Southeast Asia. They are mainly made from materials such as bronze, brass
(yellow brass), iron, etc., and used for not only signals or time signals in daily living but also for various
purposes such as accompaniment music in religious ceremonies and dancing. Unlike Western musical
instruments, they often accompany “interference beats” as their main characteristics. However, their acoustic
structure has hardly been studied. With acoustic analysis and natural vibration analysis of these metal
percussion instruments mainly on their “interference beats,” it is possible to examine objective tone vibrancy
and tone color changes that could not have been found from interviewing instrumentalists and instrument
makers.

In this report, the sound for two kinds of SOBAN in used is analyzed and also that for two kinds of SOBAN
of 33cm and 45cm in diameter are manufactured actually is analyzed in detail.

As a result of analzing the sound of the three Japanese gongs, which are SOBAN in Kami-ichigao, they are
used in the hall of Jizodo and are sometimes used in religious ceremonies, so the two gongs are tuned to the
pitch of G and B of twelve equal temperament and the other one is also tuned the pitch of D#. In comparison,
the SOBAN in Sode-cho is tuned to the pitches of D and D#. Since the frequency difference between the two
is about 5 Hz, it has been clarified that beats occur about 5 times per second.

In modern SOBAN production, unless there is an order, two Japanese gongs are not made according to G
and B, but the they are tuned approximately a semitone apart. In addition, the SOBAN of Enshu Dai-nenbutsu
is not produced with the 'interference beat' in mind from the beginning, and as basically it is difficult to make
the thickness of the upper surface of the two gongs the same, this inevitably produces a 'interference beat'. And
it is thought that this 'interference beat' was eventully the characteristics of the timbre of the SOBAN in Enshu

Dai-nenbutsu.
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Fig. 2 SOBAN and its mallet for Soude-cho
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Table 1 Fundamental Frequency and Pitch for Japanese Gongs

Syou frequency Pitch Japanese Chinese

Owner (Japanese Gong)
(Hz) (cent) Pitch Pitch
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unit of length : mm
A B C D E F G H I J K L M
LIR (H) 3279 | 226.3 | 315.0 | 308.4 | 376.6 | 1.9 47 11019 | 7.7 3.7 955 | 245 | 105
LIR (2) 328.0 | 226.4 | 315.0 | 3075 | 3759 | 2.8 49 1020 | 65 2.7 955 | 240 | 10.0
15 R (HY) 456.6 | 329.6 | 432.6 | 428.0 | 517.1 | 3.7 6.8 | 1300 | 8.6 6.2 | 1205 | 33.0 | 120
15R (2) 454.3 | 329.0 | 4334 | 426.5 | 516.5 | 3.9 6.7 | 1298 | 8.1 58 | 121.5 | 33.0 | 120

Fig. 3 Detailed Drawing of Japanese Gongs
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Table 2 Fundamental Frequency and Pitch for Japanese Gongs

Maker & Syou frequency Pitch Japanese Chinese

Size (Japanese Gong) (Hz) (cent) Pitch Pitch
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Fig. 4 Frequency Characteristic for Japanese gong (H) of 33cm ¢
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Fig. 5 Frequency Characteristic for Japanese gong (£) of 33cm ¢
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Fig. 6 Frequency Characteristic for Japanese gong (H!) of 45cm ¢
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Fig. 7 Frequency Characteristic for Japanese gong (£.) of 45cm ¢
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Fig. 8 Frequency Characteristic for Japanese gong (F') of 48cm ¢ at Soude-cho
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Fig. 9 Frequency Characteristic for Japanese Gong (&) of 48cm ¢ at Soude-cho
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