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Changes of Balinese Gamelan in Indonesia by Acoustical analysis
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11 sets of Gamelan Pelegongan were measured and their pitches calculated
from frequency analysis of keyboard instruments were compared and examined. As a result, the pitch
of the lowest tone in five keys, the pitch name' ding", for the 10 sets of Gamelan Pelegongan was
between C# to D#. The sound emitted by the sound bar originates in an inherent vibration
characteristic, and thus the relationship between the shape of the sound bar and the fundamental
frequency was examined. As a shape characteristic, it was confirmed that a trapezoid cross-sectional

shape results in excellent balance that contributes to improved frequency at a limited weight, and
the curvature had minimal impact on the fundamental frequency.

As the research of gongs carved in reliefs of Ancient Angkor Remains, it is considered that bossed
gongs began to be played along with development of music with melody in Cambodia for approximately
300 years from the middle of 13th Century to the middle of 16th Century.
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Table 1 The Pitchesfor the 11 sets of Gamean Pelegongan and one set of Gamean Gong K ebyar
Set Owner YEAR 1(cent) 2(cent) 3(cent) 5(cent) 6(cent)
A ISI ca. 1990 |C# +47 D# -38 E +16 G# +20 |A# -49
B Blah Kiuh pre.1950 |C# -34 D +12 |E -18 G +46 [A -37
C Abian Nangka Kaja| pre.1936 |C# -1 D +45 |E -3 G#-15 [A -3
D Meranggi ca. 1935 |C# -45 D -15 [E +33 G +19 JA +20
E Klandis early 1930s |C# +47 D# -21 F -19 G# +30 [A +37
F Carik Tista ca.1937 |C# +45 D# -31 F -40 G# -5 A +31
G Tunjuk(Leko) pre.1925 |D +34 [E +42 F +0 A -21 |B +8
H Ketewel 18-19th cent]D# +18 F# +5 |G#-34 |C -41 |C# +15
| Teges Kanginan 19th cent. |D# +14 F -9 G -9 At -24 B +10
J Bongan Jawa pre.1950 |D# +1 [E +37 F# +2 |A# -40 B -4
K Taman pre.1930s |F -9 G +41 |A -26 C +3 D +27
L ISI(Gong Kebyar) 1969 C# +43 D# -30 |E +26 |G# -20 A +12
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Fig.1 Comparison of measured fundamental frequency value of each
sound bar with theoretical value
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Fig. 2 Measurement position of sound bar

Table2 Result of shape and acoustic measurement of manufactured sound bars

shape of sound bar weight fundamental frequency
L P owL i w2 @ o2 | ot i C 9 Hz
a 1990 ¢ 491 ¢ 2566 ¢ 11 145 | 58 904 1235
206.0 : 47.0 210 1 42 133 | 65 896 274
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