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[0 O no proper nouns. As before, many of the sounds occur in new combinations, which means that they have
slightly different patterns. But if you start with the more obvious sounds and use your knowledge of possible
English words, you should be able to succeed. Many readers of earlier editions of this book have already done so.[]
[0 The spectrograms that have been used to illustrate this chapter So far are called wide-band spectrograms. They
are very accurate in the time dimension. They show each vibration of the vocal folds as a separate vertical line and
indi- cate the precise moment of a stop burst with a vertical spike. But they are less accurate in the frequency
dimension. There are usually several component fre- quencies present in a single formant, all of them lumped
together in one wide band on the spectrogram.] [ It is a fact of physics that one can know either fairly precisely
when a sound occurred or, to a comparable degree of accuracy, what its frequency is. This should be intuitively
clear when you recall that knowing the frequency of a sound involves observing the variations in air pressure over a
period of time. This period of time has to be long enough to ensure observations of a number of repetitions of the
variations in air pressure. You can either know that a pulse from the vocal folds has happened [J producing the
vertical voicing striation in all the spectrograms we have considered so far(] , or, if the piece of the sound wave
being analyzed contains two or three pulses of the vocal folds, you can tell how far apart they are and hence know
the frequency,J [J Spectrograms that are more accurate in the frequency dimension [ at the expense of accuracy
in the time dimension[] are called narrow-band spectro- grams. Figure 8.16 shows both wide- and narrow-band
spectrograms of the question Is Pat sad, or mad(]

In the wide-band spectrogram, there are sharp spikes at the release of each stop, for example, for the [ d ] at the
end of the utter- ance. The spikes are smeared in the time dimension in the narrow-band spectro- gram. But the
frequencies that compose each formant are visible.[l [T When the vocal folds vibrate, they produce what are called
harmonics of their fundamental frequency of vibration. Harmonics are vibrations at whole-number multiples of the
fundamental frequency. Thus when the vocal folds are vibrating at 100 Hz, they produce harmonics at 200, 300,
400 Hz, etc. In a given vowel, the particular harmonics evident are those that correspond to the resonances of the
vocal tract shape occurring in that vowel. | have put two small white squares in the middle of the fifth, tenth, and
fifteenth harmonics in the middle of the vowels in sad and mad. The vocal folds are vibrating at about 118 Hz in
sad, so the fifth harmonic has a frequency of 5 x 118 = 190 Hz, the tenth harmonic a frequency of 1180 Hz, and the
fifteenth harmonic a frequency of 1770 Hz.
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