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Input acoustic impedance measurement.of Ney with Pulse reflectometry method
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ARTICLE INFORMATION ABSTRACT

Investigation of frequency variations of acoustic impedance can play an important role in identification
and optimization of a musical instrument. For a simple tube, the input acoustic impedance can be
calculated by analytical methods; for complex geometry objects like wind instrument, however, it
cannot be simply computed. Therefore, the impedance is measured for wind instruments. This paper is a
report of the first experiment for measuring the input acoustic impedance of Ney (an Iranian woodwind
instrument). For this purpose, a pulse reflectometer device was made. To ensure correct operation of the
reflectometer, in the first step, the input acoustic impedance of a three sections step tube was measured
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Ney and the results were compared with calculated results using a well-known formula. The acoustic
gi“n”é:ﬂng impedances of a Do-ney for various fingering in six case (from all holes closed to all holes opened)

were measured. The results show that, contrary to what was seen for flute, the frequencies of minima of
the impedance curves have some discrepancies with the frequencies of corresponding playable notes.
This may be related to the role of the mouth of the instrument player in producing tones of ney.
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Fig. 2 Sketch of a stepped tube with two discontinuities. Each
discontinuity made a reflection [9]
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Fig. 4 Practical pulse reflectometer which made for measuring input
impedance of ney. The ney under investigation is seen at the end of
source tube
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Table 2 The differences between the measured and calculated
frequencies of impedance minima
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(¢8) (Hz) (Hz) deS
-3.05 455.7 459.7 1
-0.51 915 919.7 2
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Table 3 The differences between the measured and calculated
frequencies of impedance peaks

Ua> oads gS ol dels o0 e Sl 8,led

) (Hz) (Hz) Al
-0.75 305 307.3 1
-1.28 680.4 689.2 2

1.34 1290 1273 3
2.59 1666 1624 4
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Fig. 7 Acoustic impedance of a Do-ney for C4 note fingering. The
fingering of C4 note has been indicated. In this situation, all tone holes
should be stopped
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Fig. 5 A Do-ney. This instrument consists of seven sections and six tone
holes. The sixth tone hole is behind of the fourth section and its position
is shown with a circle
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Table 1 Characteristic of stepped tube which its impedance is shown in
figure 6

mm) 315 a3 (mm) Jsbo oo b5les
10.22 50 1
12.48 129 2
18.1 177 3
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Fig. 6 Comparison of measured and calculated acoustic impedance
curves of a stepped tube. The physical characteristics of tube have
been listed in table 1
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Table 6 The difference between the frequency of minimum of acoustic
impedance curve and fundamental frequency of playable notes with E4
fingering
Loz &S ojlail dalay

sbes Lhoeles LB ses (ul.} B)Lwi‘;

(%) (H2) o (Hz) ox5lgs LB oSle aaS’
22 398.8 327 E4(kron) 1
2231 774.2 633 E5(kron) 2
19.93 1173 978 B5(kron) 4
18.66 1501 1265 E6(kron) 4
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Fig. 9 Acoustic impedance of a Do-ney for E4 note fingering. The

fingering has been indicated. In this situation, only the first and second

tone holes should be opened
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Fig. 10 Acoustic impedance of Do-ney for F4 note fingering. The
fingering has been indicated. In this situation, only the first, second, and
third tone holes should be opened
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Table 4 The difference between the frequency of minimum of acoustic

impedance curve and fundamental frequency of playable notes with C4
fingering

. . - glciel
Uas S S ojlailaweluy slocs &l sl & 5 les
(%) (H2) oo (Hz) opx5lg B J’ aeS

oely
16.58 305 261.63 C4 1
12.09 586.5 523.25 C5 2
13.71 891.5 783.99 G5 3
14.29 1196 1046.5 C6 4
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Fig. 8 Acoustic impedance of Do-ney for D4 note fingering. The

fingering has been indicated. In this situation, only the first tone hole of

ney should be opened
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Table 5 The difference between the frequency of minimum of acoustic
impedance curve and fundamental frequency of playable notes with D4
fingering
Uas GrS oyl deluy B glocs Hlasles oo ab 8l

(%) (Hz) ouis (Hz) oy g BB aes
19.83 351.9 293.66 D4 1
19.83 703.8 587.32 D5 2
17.27 1032 880 A5 3
15.86 1361 1174.7 D6 4
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: Table 7 The difference between the frequency of minimum of acoustic
impedance curve and fundamental frequency of playable notes with F4
108 T : r . . i . fingering
G4 Fingring s gpSoilalanley B glacs sl slacs pb 5 leds
(%) (Hz) oos (Hz) oyplg ply BB aeS
. 107 20.92 422.3 349.23 F4 1
E 24.27 868 698.46 F5 2
s 21.07 1267 1046.5 C5 3
ia 10° - - 1396.9 F6 4
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Fig. 12 Acoustic impedance of Do-ney for G4 note fingering. The
fingering has been indicated. In this situation, all tone holes except the
rear one should be opened
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Table 9 The difference between the frequency of minimum of acoustic

impedance curve and fundamental frequency of playable notes with G4
fingering

Table 8 The difference between the frequency of minimum of acoustic
impedance curve and fundamental frequency of playable notes with
Fi#4 fingering
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Fig. 13 Acoustic impedance of Do-ney for A4 note fingering. The
fingering is indicated. In this situation, all tone holes should be opened
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Fig. 11 Acoustic impedance of Do-ney for F#4 note fingering. The
fingering has been indicated. In this situation, only the first, second,
third, and fourth tone holes should be opened
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Table 10 The difference between the frequency of minimum of
acoustic impedance curve and fundamental frequency of playable notes
with Ad fingering
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(%) (Hz) o (Hz) oy Sl BB ans
27.95 563 440 Ad 1
25.34 1103 880 A5 2
- - 1318.5 E6 3
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