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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission. ) ‘t’,Q
Figure 3.8 Uniform tube of length ¢, closed at one en()l and open at the other.
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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.
Figure 3.9 Distribution of sound pressure amplitude |p(x)| and volume velocity amplitude
|U(x)] in a uniform tube for the first three natural frequencies F1, F2, and F3. Tube is closed at
the left-hand end and open at the right-hand end.
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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.

Figure 3.10 (a) Uniform tube open at both ends. (b) Uniform tube closed at both ends.
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From Acoustic Phonetics by Kenneth Stevens. (c) 1998, MIT Press. Used with permission.

Figure 3.18 llustrating a perturbation AA in the area of an acoustic tube at a short segment of
length A¢ centered at point x = ;.
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From Acoustic Phonetlcs by Kenneth Stevens. (c) 1998, MIT Press Used with permission.
Figure 3.19 Curves showing the relative magnitude and direction of the shift AFn in formant
frequency Fn for a uniform tube when the cross-sectional area is decreased at some point along

the length of the tube. The abscissa represents the point at which the area perturbation is made.
The minus sign represents a decrease in formant frequency and the plus sign an increase.




11

\v\ or‘wa%km& ‘&DW"Q \A—ﬂ;“\kra& fﬂ?bw&,\w
T wken Ve mane a \a.v«-‘\wr\oojo’fw ww ovee AR ot a \PM

=X, \,\(p—v\m)\"b'b /Q/ff\’l.. ot ‘}'\.«,L M&-—nbw'\*lm}%

Soumos Prescure omd v line \;e,Q,o—c;-H,\ o FHooct
v\w“ru«‘a& Q-re»o\w%

S5mme  exom nples

UA s o mavimum ol opeaning
For o\l Sormants.

o

BT AW $ormont %\"ao\umc{e.s decvense. .
PON 1S o maximuen at dlosed end
n So¢ all Formants,
fo AN €formant Qre%ue/r\aes nevease
‘:ﬁ AF 15 zexo for o\ SormomTe.
) AF) s pos\T\\!eD hegcﬂ"\v&ﬂ
N AF2 n 3

‘ AF3 O T

AV 18 posﬁ*\\‘&\j neg(fﬂ\le, 3

F AEZ . 0O
AF3 A I




