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Measurement of Radiation Directivity Patterns
of Wind Instruments

Fumiaki EHARA®

Abstract : The radiation-directivity patterns of wind instruments are measured using an artificial blowing system which can
ensure stable and reproducible tones. In this study, we measured the patterns of three kinds of clarinets whose wall materials are
different. Lateral and circumferential directivity patterns are measured when all keys are untouched. A characteristic conical
radiation is commonly indicated in lateral directivity patterns of three clarinets. Also, the effect of tone holes appreciably appears
in circumferential directivity patterns measured near the clarinet center or in far field. However, that effect may be almost
negligible in circumferential directivity measured near the barrel and bell. Proper improvements of the blowing system as well as
careful applications of directivity measurement and near-field measurement will draw some correlations between the wall

material and the radiated sound of wind instruments.
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Fig. 1: A system to measure clarinet-sound directivity.

Fig. 2: An experimental clarinet on a turntable.
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Fig.3: An example of tone produced by an artificial blowing

system (grenadilla-Yamaha clarinet, 345 Hz).
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Fig. 4: Configuration of the clarinet and microphone.
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(a) lateral directivity (b) circumferential directivity
Fig. 5: Measurent plane (top view).
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Fig. 6: Lateral directivity patterns of three clarinets.
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Fig. 7: Circumferential directivity patterns of grenadilla-Crampon clarinet (sounding frequency: 356 Hz).

3. BUERER

Fig6 i3 3 RO 7 5 U Fxy MIOWTC, Fofhioxt LT
HATREIZ OV T OREMAER T o 7ofR Th 5, SED
HETHE, 77 ) Fy hOTRTOX—%BIM L= RAE TR
ExAToT0, U — REEEDFTT 5RO S OKEE S Lo
TR Z IV EREE LU, TS IEIERI o5k
EDRERIN, 3 DY 7 ) Xy ME2TRHR UAMH TR
SEDLTLIITERD T, S5t WEEBZRREL, W&
LTWERY, BRI ZNFh. () Grenadilla-Yamaha 73
969 Hz. (b) Grenadilla-Crampon 73 967 Hz, (c) Ceramic-Yamaha
W92 Hz &7po7z, 111 EDOHRTEEL~LBHER L 2
T5, 3 DOFEDRERRIIENGRU L 5 22iifg s 22
o7, ZHUHER DL OFOREOBELE 2 SNB[5),

Fig7 (38t L CEEL@EOREAMTHD, 75 V%
M Crampon 8O b OEER L, FIREREIE 356 Hz (F4)
ThHD, /SVAER ~NVERE, BIEOMBRMIZIEN E 2> T
WADIZRTL, PREETIEZ S Y Ry METE (90 EEOFTH)
DEEDPKE L 7o T3, 1 m B2 H OORIERE R TIL.
159 EOHBTERAL R2oTWB, ZIUTOWTHIER NS
DA DOFEEPKENEBDRD, /NLAER, ~LERE V-
722 7 U Ry MEEIGEVER Y COMMIZIE R b Ok
HOEEPMTEALER DN & ITIEFITHIRE,
Ltk BOMENEIZEDL ) B BE 52 508w T DB,
THRMEE SRR T T 7 OMEFEIED EE L OND,
LinLeids | SEOREREET T, BoBMIFIC Y
D& DR E 2 DT DI THh D, Sk,
S DITEHEMARRIEERIT o THEZY,

4. £&¥

AIFETIL, BRRROIERIMERIE S AT LAOEREIT 12,
AELKBTHD7 TV Xy MIOWT, FOATIRBER S
VERE LTz, BEEEAGS 2 & CTHmMRIEL EH L,
BORZDIWEDY 7V xy MeER U CHREMERIELRIT
W, 7 Z Ry MAEE ORI U CVATARE & BE LI
OUVTD 2 FEEDFERE R AIE LT,

75 Uy NAFEOEIC L CATAR E LoD
BIERERDOIE, DD OFOHMEIS A5 2 588
DRSS, BEZE CORENDIX, 7TV F v MEEIC
EWES CTORRIMIZE A S OB OEENIZEA LR
LIRNE WO ERNES -, Tiud, RS SR S
77 4 DRIEFEORHEEL TR L T 5,

S, BRRDWBEBOBREIT, BEOMERFIZED
&) BB R B X D BEEATo T E T,

BEIHR

[1]J. Backus and T.C. Hundley, ‘Wall vibrations in flue organ pipes
and their effect on tone,” J. Acoust. Soc. Am. 39, pp. 936-945
(1965).

[2] T. Idogawa, T. Kobata, K. Komuro and M. Iwaki, ‘Nonlinear
vibrations in the air column of a clarinet artificially brown,” J.
Acoust. Soc. Am. 93, pp. 540-551 (1993).

[3] N.HFletcher and T.D.Rossing, The Physics of Musical
Instruments, Second Edition (Springer-Verlag, New York, 1998).

[4] S.Yoshikawa, ‘Radiation field of underwater organ

pipes,’ J. Acoust. Soc. Jpn. (E) 6, pp. 309-313 (1985).

[5] A.H. Benade, ‘On the mathematical theory of woodwind finger
holes,’ J. Acoust. Soc. Am. 32, pp. 1591-1608 (1960).



