.12 Curved Horns

Only a few musical wind instruments have straight horns; for very many of
them it is necessary to bend the horn in order to bring its length within a
reasonable compass for playing and transport. This bending is significant
in instruments such as the bassoon and saxophone, and extreme in the case
of brass instruments. It is therefore important to know what effect, if any,
it has on the acoustic properties of the horn.

To an obvious first approximation we should expect to measure the effec-
tive length of the horn along a curved axis passing through the centroid of

its cross-section at every point. As expected, this is a good approximation
- for cases in which the bend radius R is large compared with the tube radius
r, as defined in Fig. 8.20, but for more extreme bends a careful analysis
is required. The problem has been considered by Nederveen (1969) and
by Keefe and Benade (1983), both of whom come to similar conclusions.
If we define a parameter B = r/R to measure the severity of the bend,
then the analysis of Keefe and Benade shows that the wave velocity in the
duct is increased above the normal sound velocity ¢ by an amount dv and
the characteristic impedance of the duct is decreased from its normal value
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