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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
and the results were compared with calculated results using a well-known formula. The acoustic
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. 1 A simple cylinder
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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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Table 3 The differences between the measured and calculated
frequencies of impedance peaks
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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
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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
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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
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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

Sl el DA e (6 )38 cXl gl o sle (SeiwsS uilagel 8 S5
ool o sl oas oy las  SoweST sl (e YL 0 D4 o5 (g 08
235k Wb (& Ehs sl ks >

s Blyalas 5 (ST udlaal (piomin £aS el oy S5 Jgar
D4 38 el L] >l B
Table 5 The difference between the frequency of minimum of acoustic
impedance curve and fundamental frequency of playable notes with D4
fingering
las GrSoal aoley BB slacs Lbaslus slacs b 5l

(%) (Hz) oo (Hz) o3y oSlg B S
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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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
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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
fingering

s GrSoal asls B Glacs asles slacs pb 5 Lo
(%) (Hz) oo (Hz) o5y oSl b aeS

20.92 422.3 349.23 F4 1
24.27 868 698.46 F5 2
21.07 1267 1046.5 C5 3

- - 1396.9 F6 4

s Lhaeley 5 (SwsST Guilagel (o oS duluy o B8 Jguor
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Table 8 The difference between the frequency of minimum of acoustic
impedance curve and fundamental frequency of playable notes with
Fi#4 fingering

s eSojlulaskey  slocs wely ses ab 8yl

(%) (Hz) ou (Ho) o3l B isly b wS
2317 455.7 369.99 F#4 1
24.27 868 698.46 F#5 2
23.27 1290 1046.5 C#5 3

Swlus

oz g slocs waley slacs pb 5,leds
() o “(5;; P g sl LB IS B s
25.69 492.7 392 G4 1
25.68 985.3 783.99 G5 2
27.78 1501 1174.7 D6 3
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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

el FA co g laS el gl =l (SimugS uilael 11 SIS
53 el oo eals las (SwsST il cimie YU jo F#A 26 6 138 eSSl

3L 5kl (5 Elge Crole 9 cmess 1resd Onlsl S Sl

of e oasailal 5 olas US55 Jas 45 a5 sws e ol (F6 o) Lol
s 0 alivs cplasl ails bdess odsi )0 e o285 Wilg oo S 4
10 S 0gd o0 00ud o2 O, & dw a5 10 Jgaz g arieS g0 a5 13
G cull s Fh co (6,108 eSSl gl (o sl (SaiwsS uilagal
Ol cwl sad ool lias  SwsST Suilael e (oYL o F4 o

2l 5l Wb (S Elgm Cregm 5 «megd (Ol e Sl

S 5 4o -6
oslasl g pSoslal gl Gl mwoll s G (Bados ol o
(6r5L) ol olKims opl SSay b asle bbdy)  SetwsS|
8 5y S o3l 09 3hls 595 (5 S 89955 (SesS]

el @igld 5 cas NS s 508 lajle Gl a5 plie slasiule;]
Ll Geilagsl pome laaiiins b baraS a5 aas o las sl o0l

68


https://dorl.net/dor/20.1001.1.10275940.1395.16.5.42.3
https://mme.modares.ac.ir/article-15-11984-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-11]

[ DOR: 20.1001.1.10275940.1395.16.5.42.3 ]

e 9 )lgli (g3ezxo yua ol

ol Gl e &g w5399 SSHimwgST uilasel (a5 011

reflections measured at the mouth, Journal of Applied Physiology, Vol. 48,
No. 5, pp. 749-758, 1980.

[4] A. Benade, J. Smith, Brass wind instrument impulse response measurements,
The Journal of the Acoustical Society of America, Vol. 70, No. S1, pp. S22-
S22, 1981.

[5] R.D. Ayers, L. J. Eliason, M. M. B. Salem, An acoustic pulse generator for
wind instrument bores, The Journal of the Acoustical Society of America,
Vol. 77, No. S1, pp. S90-S90, 1985.

[6] R. D. Ayers, L. J. Eliason, A. S. Lee, Multiple reflections in simple bore
shapes, The Journal of the Acoustical Society of America, Vol. 77, No. S1,
pp. S90-S90, 1985.

[7]1 A. Deane, Time domain work on brass instruments, PhD Thesis, University
of Surrey, England, 1986.

[8] A. Watson, Impulse measurements on tubular acoustic systems, PhD Thesis,
University of Surrey, England, 1989.

[9] D. B. Sharp, Acoustic pulse reflectometry for the measurement of musical
wind instruments, PhD Thesis, University of Edinburgh, Edinburgh, 1996.

[10] M. mohabbati, Measurment the time and frequency sign of a ney tune in
anechoic chamber, Proceeding of 1th International Conference on Acoustics
and Vibration, Tehran, Iran, Dec 21-22, 2011. (in Persian .. ,5)

[11] P. Dickens, R. France, J. Smith, J. Wolfe, Clarinet acoustics: introducing a
compendium of impedance and sound spectra, Acoustics Australia, Vol. 35,
No. 1, pp. 17, 2007.

[12] N. H. Fletcher, T. Rossing, The physics of musical instruments,2th Eddition,
pp. 401-548, (Translated by A. banoushi), Tehran University of IRIB
Publication Center, 1929. (in Persian .8

69

laes Blaalas 5 SiusST uilasl (ovie dvaS delay (s Y110 Jgar
A4 ¢ JiSeiSi Lo s

Table 10 The difference between the frequency of minimum of
acoustic impedance curve and fundamental frequency of playable notes
with Ad fingering

s CnSoiulaaley M s aely  glacsel  sles

(%) (H2) o (Hz) o5y o3lg BB anes
27.95 563 440 Ad 1
25.34 1103 880 A5 2

- - 13185 E6 3
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