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Estimation of the embouchure-hole length

correction when playing a shousouin shakuhachi (end correction)

Shigeru Yoshikawa'

One of the Shousouin Shakuhachis, that were transmitted from the T’'ang dynasty and (2,3, 4]

have been preserved in the Shousouin of the Toudaiji, is acoustically investigated '

focusing on the length corrections at the embouchure hole and the open-hole lattice.

Quantitative data as the research basis are the records on the sounding frequencies that

were measured at the investigation in the Shouwa period. Based on a geometry figure of 2.

the bamboo-made shakuhachi in the north warehouse, a physical model is constructed to

calculate the sounding frequency from the maximum magnitude of the input admittance

at the embouchure hole. The length correction at the embouchure hole is estimated by 1 [1]
assuming that this calculated frequency corresponds to the blown frequency measured at

the Shouwa investigation. Also, another length correction at the open-hole lattice is 2 (1] 382.5 mm

derived from the wavelength of the blown sound. These numerical results conducted 16x 16 mm 14.5x 13.3mm

some discussions on the frequency (fingering) dependence of the length corrections, the

octave balance, the cross fingerings and the associated intonation anomaly, the Japanese

shakuhachi and the western flute. [1] 2 8 1
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2 [1]. 3 2 1
Yin = Ygs Ye1 [5]:
3' Y]_ = YBl + YHli YBl = -iYBoCOt(kll), YHl = |YHOtan(kd), Il = Ll + 0.6 a (1)
3.1 YBO = palzlr C, YHO = przlr C
[4] Y2= Ye2 + Yhz, Ya2 = Yaol Y1 + i Yeotan(ks;o)]/[Yeo + iYatan(ksi)], Yhz = Yia 2
1 6 Y6 = Yee + Yhs: Y = Yao| Y5 + i Yaotan(ksse)]/[Yeo + i Ystan(ksse)], Yhs = Yh1 (3
3 2 “1” Y7 = Yool Y6 + i Yeotan(kssz)]/[ Yeo + i Yetan(kssz)] s (4)
Yes = Yao [Ya7 + i Yaotan(ksze)]/[Yao + iYetan(ksse)], Yo = pasirc (5
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2 Yan (n=1,2,3, ..., 6)
YHl = -iYHOCOt(kd’), d=d+1.5r (6)
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[5, 6] c =347 m/s ( 27 )
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(Hz) (Hz) Diem (mm)  Dlyy (mm)
1 397 397.0 52.5 20
766.9 525 175
792 792.1 383 17.3
2 450 450.0 43.6 195
871.3 43.6 322
3 498 498.0 39.8 20.1
974.0 39.8 28.0
4 535 535.0 425 21.2
1064.4 425 23.0
5 597 597.1 35.5 22.6
1203.4 355 20.3
6 667 667.0 43.9 17.3
1382.7 43.9 8.2
7 733 733.0 324 34.8
1383.2 324 49.0
8 791 791.0 39.3 105
1615.4 39.3 6.0
9 742 741.9 38.1 26.2
1516.1 38.1 21.3
4.1
1 0.1 Hz
1 DLgy = 525 mm
Benade [2, 3]
DLgwm 50 mm DLgy
1
1 DLty 1
2.0 mm 2 17.3 mm
Rayleigh
[71 6 1 2
1
0.6a; =4.3mm 1
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4.5
1847 T. Boehm
systematic
(9] “schema” (Fig. 12)
C4 DLEM =51.5mm
DLEM =51.5mm
17 mm
(Fig. 8) Benade [2] 1965
1 DLewm
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