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Basic Consideration on Charcteristics of Japanese Temple Bell
in Akita prefecture

Shizuo OHSHIMA
(19974£11 H28 H - 3E)

This paper deals with the analytic results of 84 temple bells of Akita prefecture. A short
range FFT analysis was adopted for comparison with the previous papers. In addition, in
order to reproduce the sound of temple bells digitally, an analysis of partial tone in frequency
domain was made. Several parameters which were calculated here are the parameters to
make a partial tone approximate to an exponential and a sinusoidal function. The results

obtained are as follows:

(1) The partial tone can be expressed by the product of the sum of 2 sinusoidal waves and

an exponential function. Then, an energetic error between an orginal tone and a calculated
tone is distributed in 0.055~1.897%, and the average value is 0.318%.
(2) Attenuation coefficient of an exponential function is distributed in 0.015~1.385, and the

average value is 0.530.

(3) Beat frequency of a sinusoidal function is distributed in 0.06~8.8 (Hz), and the average

frequency is 1.81 (Hz).
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No [RfF |H& [iEhr f1 | f2 | €3] f4] 5] exp | £f1' [al' [ £2° | a2 | 8R3E
kg Hz | Hz | Hz | Hz | Hz Hz Hz %
1] 1978 | 150 |85 A@ERT 151 | 325|407 | 515|734 -0.583 | 1.1[{81.5| 4.1[38.9| 0.14
2 | 1951 | 350 |ERimoR B aE 123 | 297 | 409 | 553 -0.411 ]| 2.9(64.3| 6.7]|18.5( 1.90
3| 1964 | 200 |#&-FR{ER 127 | 301 | 433 -0.580 | 8.8[40.2| 5.7]20.3| 0.15
41987 | 300 [EFMIfEFT [ 151(306]407]603]|771] -0.513| 2.6(31.9(10.3]|18.9| 0.37
5| 1968 | 200 | iRAESEE 129 1323|431 4721639 | -0.342| 5.6[39.7| 3.4]|37.5| 0.20
611975| 65 |EFWIERT 151 | 370 | 519 | 728 -0.497 | 6.6]14.0] 2.8]14.1] 0.11
7| 1983 | 250 [EFRHERT 146 | 301 | 409 | 538 -0.132| 7.4]76.2]14.9|42.4| 0.44
8| 1979 | 300 | EFT 149 | 321 431|493 [624 | -0.779| 5.0[24.3]| 2.8]37.2| 0.25
9 | 1975 | 250 |&-FM{EPT 151 | 321 | 388 -0.052| 4.6|77.2| 5.3[29.1]| 0.17
10 | 1973 | 140 | FB{ERT 151 | 360 | 495 | 689 -0.735| 2.8 18.0]15.0]16.5]" 0.11
11 | 1986 | 300 |EFMIERT 1331297 |388 | 448|558 | -0.516 | 3.8(44.5| 0.6]49.2]| 0.29
12 | 1987 | 400 | & FW{ERT 129 | 278 | 366 | 493 -0.560 | 4.6033.2] 9.9]16.5] 0.22
1311719 | 140 (B SE =P | 192 | 405 | 521 ; -0.993| 3.3[12.1[21.4[17.1] 0.42
14 | 1976 | 200 |&FW{EFT 151 | 342 | 416 | 448|497 | -0.772 | 1.0[31.5[28.0(39.2| 0.25
15 | 1969 | 600 | REFERT 103 | 235|306 [ 344 [ 478 | —0.463| 4.2|53.4| 2.3[40.4| 0.10
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o [RF [ [REHT f1 [ 12 [f3 ][4 |15 exp | f1' |al' | f2' [ a2 | BA3E
kg _ Hz | Hz | llz | Hz | Hz Hz Hz %
16 | 1949 | 50 | FWIERT 192 | 448 [ 614 -0.073| 7.8[46.3]| 4.1[64.0] 0.09
17 | 1989 | 250 | FR{ERT 157 [ 306 | 390 | 474 [ 685 | -0.547| 2.8]|69.6| 1.1[61.3] 0.17
18 | 1975 | 250 |3 iR BIE AT 118 (278|428 [ 568 [ 730 | -0.813| 8.5|42.4| 14.2(24.2] 0.36 |
19 | 1974 | 100 |254k{A AW {EFT| 131 | 321 [ 420 {493 | 650 | -0.067 | 7.0[20.8] 1.9]|41.8] 0.43
20 | 1952 | 270 129321 |454 [ 620 [ 738 | -0.671] 1.6]63.2| 2.7]24.9] 0.24
21 ] 1971 | 65 [EH{ABNIERT] 172 | 413 | 564 -0.558 | 4.8[33.8] 3.3/44.8] 0.34
22 | 1968 | 180 |#[Hgk =4 149 | 347 | 493 -0.537 | 10.4]74.4]20.7]33.0] 0.17
2311949 ] 50 |k@MT{EF | 153 | 416 | 691 -0.897| 1.3]284]13.9]/18.0] 0.31
24 | 1981 | 200 | FM{EFT 151 | 366 | 493 | 629 | 754 | -0.760| 1.2[86.2| 4.2]|24.4] 0.23
25 | 1990 | 140 [ & FM{ERT 151|362 [ 474 | 618|700 | -0.678| 2.8[37.9]11.9]|22.8] 0.51
26 | 1978 | 160 |& X% 146 | 342 [ 459 | 676 | 779 | -0.764 | 0.8(30.8| 3.9|26.2| 0.46
27 | 1949 | 200 T 149 | 342 | 491 -0.065(11.5]86.3]23.0]28.2] 0.23
28 | 1977 | 200 |FEHk{LBIE 133 | 323 | 487 -0.082] 2.0[/80.9| 2.9/29.3] 1.63
29 | 1972 | 205 | =Fo3tdR 1081299 | 435|583 [ 758 | -0.351 | 4.3/60.3| 8.9]17.6| 0.63
30 | 1682 | 150 |ME/FUMDS 153 1301 | 411|525 | 644 | -0.186| 4.4[48.6] 2.833.7] 0.20
31 | 1950 | 100 |3 iR @ i 149 | 368 | 525 | 719 -0.295|15.7[32.0)13.5]|42.3] 0.99
32 | 1957 | 160 |f6[H 638 155[325|424 478|631 ] -0.569| 2.7[27.2| 7.6[17.9] 0.29
33 | 1978 | 250 | R AL 127 | 299 | 416 | 571 -0.409| 5.0[53.8]| 1.0|48.7| 0.09
34 | 1957 [ 100 | = FosEsM{ERT| 138 | 344 | 493 | 687 -0.446 | 3.0[36.7)11.8)|40.4| 0.06
35| 1961 | 250 | =FoAEeB{ERT| 149 | 368 | 547 | 745 -0.618| 9.2|71.4]|18.65[46.1] 0.20
36 | 1949 | 200 |34k, MBFERT] 114|304 145016011 749] -0.515] 3.3135.5] 1.4]60.5] 0.26
37| 1961 | 150 [iRpEmT | 149 [ 368 | 555 -0.758] 6.1127.2] 1.0]37.4] 0.12
38 | 1960 | 300 |&-FW{ERT 127|282 1392|553 | 704 | -0.513| 3.4[46.4| 4.8]23.1]| 0.13
39 | 1973 | 120 | FM{ER 177 | 388 | 456 -0.936 | 3.0/47.1]10.3]37.3] 0.15
40 | 1971 | 100 | & FW{ERH 172 | 388 | 478 | 562 -0.117] 2.9]75.7]24.4]19.3] 0.08
41 | 1960 | 140 | M@k 170 | 383 | 495 | 672 -0.793 | -2.7/32.7| 5.2[26.7| 0.32]
42 | 1974 | 200 | % 4 146 | 342 [ 487 | 620 | 678 | -0.067 | 0.8[28.6]12.4]13.0] 0.14
43 | 1984 | 400 |#FW{ERR 129 | 362 | 495 | 603 -0.700 | 6.8[46.1]41.1]16.6| 0.91
44 | 1986 | 160 | =Fo¥si 136 | 349 | 478 -0.600| 4.2[33.5]12.8]17.3] 0.15
45| 1949 | 130 | =Fode M {ERT| 131 | 344 | 495 [ 715 -0.513]13.7]50.8] 14.5] 26.1| 0.80
46 | 1973 | 100 | = Foitsins 151 | 370 | 632 -0.763|11.7]33.6 3.3]|17.8] 0.19
47 [ 1984 [ 290 i | 149|306 | 409 | 601 | 732 | -0.497 [ -1.2(31.3] 2.1]19.4] 0.12
48| 1970 150&%% 149 [ 349|510 629 [667 | -0.911| 7.1| 9.7| 58| 8.2| 0.60]
49| 1981 [ 380 [FH(LAE | 110]258(340]519[586 ]| -0.410] 1.5[45.4] 2.9]18.8] 0.15
50 | 1981 | 120 |- FW{ER 174 | 38814951609 [ 713 | -0.633| 3.3]|27.9] 0.7[39.1| 0.22
51 | 1979 | 100 | %6 ek E AT 172|390 [ 530 | 661 | 747 | -0.717| 3.0[43.0] 1.5|57.7| 0.36
152 | 1968 | 140 |- FW{EFR 14913491465 [ 586 (639 -1.3850120.1]12.7] 0.9]22.5] 0.35
53 | 1973 | 135 |/ i@ P 62 | 136 | 342 | 491 -0.686 | 3.2]54.4] 6.0/32.1]| 0.31
54 | 1950 | 150 | = FoRtik 131 | 342 | 495 -0.062| 6.4]74.1] 8.0]20.7] 0.18
55 | 1989 | 150 |7 #l T 45 129 | 321 | 472 | 588 -0.613]10.5]|37.4] 0.9|48.6| 0.64
56 | 1956 | 102 [#hABliisAT 133 | 360 | 530 | 698 -0.333| 2.9[/66.0] 9.9]41.9] 0.11
57 | 1974 | 150 |ghAEHERT 151 | 366 | 536 | 775 -0.743] 0.5[73.6]13.6[48.7] 0.05
58 | 1975 [ 260 |7 B #E P 151 | 351 | 504 | 693 -0.691| 1.7[43.3] 8.6]32.4] 0.95
59 | 1973 | 80 [#R¥EM 157 | 409 | 588 -0.633]11.9/25.4[19.6[40.7] 0.22
60 | 1988 | 200 | & FR{EF 170 | 349 1435|631 | 728 | -0.806 | 2.7]18.3]| 6.6 6.3| 0.35
61| 1972 | 160 [WGHeh T4 146 | 344 | 495 -0.429 | 4.7]59.8] 1.5]42.8]| 0.3
62 | 1965 | 200 [HRAMEM 142 | 306 | 392 | 646 -0.458| 1.1(52.2] 2.6]35.7] 0.32
63 | 1950 | 130 174 | 407 | 538 -0.124] 2.1]60.3] 3.2|356] 0.44
64 | 1991 | 270 [#iRAEME 121 | 273390 | 543 | 575] -0.785| 1.0]47.3] 6.6 ]13.5[ 0.09
65 | 1967 | 200 |FGHEE T 15 131 | 325|476 | 566 [ 665] -0.797 | 1.1[27.2[47.1[37.2] 0.29
66 | 1971 | 100 | & FW{EF 174 | 405 | 502 -0.073| 5.1160.8[37.3]/21.3] 0.19
67 1961 | 116 | 149 | 306 | 472 | 683 [ 822 | -0.540| 1.0|35.9] 8.7[63.3] 0.35
68 | 1965 | 160 | = fuXkd 142 | 347 | 495 | 667 | B74 [ -0.763| 0.1]42.7] 2.7[40.5| 0.25
69 | 1987 | 200 |#FB{ERT 1531344 1450 [ 599 [ 771 | -0.455 | 2.9143.2] 1.3[40.0[ 0.34
70 | 1992 | 350 | iMk g 125278 | 413|579 [ 771 | -0.267 | 5.5[77.5] 0.9[33.2] 0.13
71| 1981 [ 200 |&-FW{EAT 153 | 347 | 454 -0.739 [ 1.2]41.6] 1.9]27.4] 0.13
72 | 1982 | 270 |Riesy 112|261 | 368|454 [ 551 | -0.414] 6.0[57.6| 0.6]67.5| 0.16
73 | 1990 | 160 |#{B#6 L5 1251306 [ 454 | 618|801 | -0.728 | 1.1]42.0| 3.2[/37.3| 0.34
74| 1670 | 200 [T il | 174347 [ 454 [ 560 | 708 [ -0.907 | 16.4[70.7| 1.8]17.9] 0.15
75| 1972 | 300 | R 2% 129 | 297 [ 392 | 583 | -0.015| 2.6]38.2] 57| 7.6] 0.22
76 | 1967 | 140 | & FW{ERT 138 | 347 | 497 | 674 -0.678| 0.6]50.3| 3.8|26.4]| 0.06
771 1951 | 135 | {4 X84 174 | 407 [ 536 -0.153] 3.7180.7] 7.2[21.6] 0.15
78 | 1994 | 250 | & T M{ERT 149 | 347 | 510 -0.542 | 3.6)38.6|13.5|27.6| 0.16
791 1987 85 [EFW{EM 172|390 /493 [564[599] -0.762 | 3.1]62.9] 6.7 18.3]| 0.24
80 | 1972 | 100 |&FW{EF 192 | 405 | 493 | 568 -0.133| 4.6/31.7/20.5[13.0| 0.54
81| 1981 | 300 |$H AP AT 114|304 [ 428 | 564 | 599 | -0.490 | 8.4] 43.0| 2.6 28.4] 0.22
82 | 1948 | 650 | bk B T{EFT | 110 | 252 | 435 -0.674 | -2.8|23.1[25.0[20.5] 0.33
83 [ 1952 | 170 [$hASiET 149 [284 [ 124 [ 197 [ 833 | -0.143] 3.3[30.6 [37.0[33. 1] 0.18
81| 1995 [ 170 [ &~ W5 151 [ 362 | 189 -0.713[ 5.0[46.2] 26[40.1] 0.77
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