


onances are spread 1000 Hz apart, on
average, whereas our resource har-
monics are spaced much closer for
most pitches we sing. Thus, “pulling”
source harmonics and vocal tract res-
onances (formants) together for every
pitch is an impossible task, especially
in light of the already existing require-
ment that the first two formants must
be placed for the intended vowel.
We are left with an alternate strat-
egy, which is to use the vocal tract to
change the nature of the airflow in
the glottis. To achieve high intensity
of sound, the glottal flow can be made
to change very abruptly (from a high
value to zero) by using the vocal tract
as a kind of suction device. Similar to
the Bernoulli Effect, which says that
the walls of a tube can be sucked
together by a rapid airflow through a
constricted section of the tube, this is
an “inertial suction effect” by the air
column in the vocal tract. It says that
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fow can be maintained through the
glottis a little longer (before glottal clo-
sure) in the wake of a forward-moving
air column in the vocal tract. The key
is not to raise the amount of fow, but
to delay the reduction of glottal flow.
This gives more vocal output for the
same amount of vocal fold vibration,
and average flow during phonation is
conserved. Hence, we are beginning
to get a clue to vocal efficiency.
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