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Abstract
It is empirically known that the geometry of the flue channel and the flue exit significantly affects the tone color in air-jet

instruments. A precise correlation between this flue geometry and the resulting jet velocity profile was investigated experimentally. Two kinds of flue
geometry, “long” and “short”, are used. Theoretically, a “long” flue, which is a model of organ pipes or recorders, yields the Poiseuille profile for the
channnel flow and the Bickley profile (with half width b=4h/5, where 2h defines the jet thickness at the flue exit) for the subsequent jet flow.
Ashort” flue, which is a model of the flute or shakuhachi, yields the top-hat profile for the channel flow and the Bickley profile(with b=3h/2) for the
subsequent jet flow. Experimental results show the following: (a) A “long” flue gives the theoretical Bickley jet for 10m/s < V,,, < 20m/s and for
2mm < x(distance from the flue) < 8mm, (b) A “short” flue gives the theoretical Bickley profile jet for 20m/s < V. < 50nvs and for x=8mm, (c) A

“short” flue gives the empirical Nolle profile for 10m/s < V,,, <20m/s and for 2mm < x < 8mm. Since the Bickley profile yields larger amplification
factor of the jet-wave disturbance than the Nolle profile, we may consider that a “long” flue yields larger amplification factor than a “short” flue in the
range of 10m/s <V, <20m/s and for 2mm < x < 8mm.
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