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Figure 2. In the cartoon in (a), the vocal tract has been 
‘straightened out’. (b) shows the modes of vibration in a 
simple pipe leading to impedance maxima at the left hand 
end. (c) shows the theoretical calculations for the 
magnitude of the input impedance and (d) a transfer 
function for a cylindrical ‘vocal tract’ of length = 170 mm 

and radius = 15 mm (dashed line). The variation is large, so 
both vertical scales are logarithmic. The continuous line 
includes the effect of a model ‘glottal’ constriction: a 
cylinder with a radius of 2 mm and an effective length 
(including end effects) of 3 mm. 

 

 

As mentioned above, the acoustic pressure at 
the lips is small, but not zero, because of the finite 
pressure in the radiation field. This difference is 
called an end effect: compared to an ‘ideally open ’ 
pipe, which would have zero acoustic pressure at an 
open end, the impedance of the radiation field 
lowers slightly the frequencies of resonances. For a 
pipe, the end effect may often be usefully 
approximated as an extra length, which, in the case 
of the mouth opening would typically be several 
mm, and which would depend on mouth opening 
and shape. For the purposes of calculation, 
complicated vocal tract shapes are often 
approximated with a series of small conical or 
cylindrical sections. 
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