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Abstract
For clarinet players, the choice of mouthpiece has a strong effect on sound generation, tone color, pitch and

controllability of articulation.

In this study, we compared sound waveforms among different models of

mouthpieces using an oscilloscope app installed on a smartphone, based on temporal coding (temporal pitch)
theory. This is the first report of the preliminary analysis of clarinet sound by temporal coding theory. The
results showed that the waveforms differed between mouthpiece models, such as the rise time of sound, the
timing of waveform peaks and troughs, and their amplitude. Some differences were also observed among
different individuals using the same model of mouthpiece. Using artificially-made laterally unbalanced reed,
the waveform was different from that of a normal one. These results suggest that a smartphone can observe
sound waveforms and provide useful data for comparing clarinet mouthpieces for players. When comparing
mouthpiece models, the perception of the rise time of sound and the tone color are not easy to describe and
memorize precisely, but may be helped by using a comparison of visualized waveform data. The observation of

sound waveforms may also become a useful means for acquiring and storing indexable data concerning tonal

quality in musical training.
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Fig.1 Clarinet mouthpiece and setting of reed.

Table 1 Major specification of tested mouthpieces.

Maker Model Facing length | Tip opening (mm)
MI15 Long 1.035
Vandoren | 5RV lyre Medium 1.09+
B45 lyre | Medium long 1.27
D’Addario X15E Long 1.18
Selmer Concept | 23 mm(Long) 1.10
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Fig.2 Experimental setup.
A, Schematic drawing of experimental setup. s
Position of smartphone and clarinet bell during
recording.
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Fig.3 Example of recorded waveform of clarinet lowest
note.
A, Whole record. Arrows indicate the timing of

tonguing. B, Onset of one note. C, Waveform of
the constant region. Peaks and troughs 1 to 6 are
labeled. (Used mouthpiece was Vandoren MI15
model.)
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Fig. 4 Difference of sound waveform between each model
of mouthpiece.
Left panels, Timing of tonguing (arrows) and onset
of one note. Right panels, Waveform of the
constant region. (A, Vandoren 5RV lyre; B,
Vandoren B45 lyre; C, D’Addario X15E; D, Selmer

Concept. Each model was used for recording.)
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Fig. 5 Difference in individual three mouthpieces of the
same model (Vandoren M15).
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Fig. 6 Artificially-made laterally unbalanced reed.
A, One side of lateral region on reed was shaved
by knife. B, At shaved region and its symmetric
part, each thickness of the reed was measured by
caliper.

5.0 ms/div
500 mv/div

Fig. 7 Effect of left-right balance of the reed on sound
waveform.

Normal reed (A) and artificially-made unbalanced
reed (B) were used on the same mouthpiece
(Vandoren M15 model). White dots indicate the
timing of peak 1.
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