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The mechanism of generation of musical sound in
conch shell excited by lip vibration is presented with
reference to up-to-date literature on operation of wind
instruments. The process of ‘mode-locking’ is indica-
ted in the context of our observed spectrum. The spe-
ctrum of conch sound is explained with reference to
the geometry of conch shell and its equivalence as a
conical horn, where the nature of spectra fairly agrees
with the theory.
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THE use of conch shell as a musical instrument has been
in practice in various cultures on diverse occasions since
ancient times. Particularly in India, it is used both as a rit-
ual vessel and trumpet in social and religious solemniza-
tion functions. The conch shell ($ankha) is an essential
element in Buddhist custom. It was an important ritual in-
strument in pre-Columbian south and central America. It
is used as a musical instrument in Japan and Fiji" But,
in spite of its wide use for centuries the world over, its
acoustics has received very little attention. Recently, Bhat
and co-workers®™ have reported the tomographic picture
of sample spectrum analysis of the shell-sound and an
approximate formula for its resonant frequency.

We had taken up an investigation on the shell acoustics
and in the process, we were led to study the geometrical
structure of the shell. It was interesting to note that the
structure follows Fibonacci pattern®. This paper is in con-
tinuation of an earlier report and here we present findings
on working of a conch shell as a wind instrument. The
mechanism of production of shell-sound has been under-
stood to be due to external excitation in the form of
lip-vibration which causes pressure difference between
air columns in the shell-mouth and the cavity of the in-
strument, producing consequently, the resonant modes.
The role of mouth of conch cavity has been explained and
the interaction between the player’s lips and the instru-
ment has been depicted as a block diagram. An expres-
sion for the flow of air through the lips is presented
in terms of the pressure difference and the lip opening
amplitude.

It turns out that a coiled tunnel in structure, the conch
shell cavity, effectively behaves as a straight conical homn
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and hence the theory of propagation of sound in conical
horns has been applied to this case. The geometry of the
shell reveals that the conch cavity coils as Archimedes
spiral, which provides a clue to obtain the length of the
spiral horn. As a result, we arrive at a formula for fre-
quency of the fundamental note in standard form.

Further, analysis of spectrum of the conch shell sound
through computer software is presented and it is pointed
out that the shell sounds with lock-in frequency at higher
odd multiple of the fundamental along with the overtones
of all integral multiples of the lock-in frequency. The
peculiarity of the behaviour of shell from its sound spec-
trum is pointed out and a plausible explanation is put
forth by showing that the shell behaves simultaneously as
a closed—open and open—open system.

Conch-shell as a wind instrument

The conch shell is one of the earliest wind instruments
found in nature. Most of the wind instruments, whether
found in nature or man-made, are either cylindrical or
conical in shape. But the shape of conch shell cavity is
rather unique. The X-ray tomographic picture of cavity is
shown in Figure 1. It may be noticed that the cavity
grows around a central pillar (columilla) both in axial and
transverse directions forming a spiral structure. Like
other lip-driven musical instruments, the conch shell pro-
vided with an appropriate mouthpiece directs right
amount of vibration to the cavity. Such a mouthpiece may
be just an opening cut at the apex or may be an artificial
attachment at suitable location on the shell body.
Mouthpiece, be it for a trumpet or horn, has similar de-
sign. Each pretends conical cup-like shape with a narrow
passage to the resonator at the end position. However, in
case of a conch shell, the shape is slightly different from
others. The passage to conch shell cavity lies at the side
of mouth piece. The difference in design of mouth piece is
shown in Figure 2. Due to such departure in feature of
shell mouthpiece, the player needs special skill to generate
excitation. In all brass instruments, trumpet, trombone and
the like, the source of excitation is the player’s lip-vibrat-
ion”'’. In conch shell too, such mechanism is operative.

Lip vibration mechanism

The study of lip-vibration was first initiated by Helm-
holtz"', who introduced inward and outward swing
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