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e Sensitivity of the human ear
:E-g 0 P 9 f 3 £ fre ;
0 - 10-12 as a function of frequency (see text).
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The lowest curve in Fig. 12-6 (labeled 0) represents the sound level. as a
function of frequency, for the threshold of hearing, the softest sound that is just
audible by a very good ear. Note that the ear is most sensitive to sounds of
frequency between 2000 and 4000 Hz, which are common in speech and music.
Note too that whereas a 1000-Hz sound is audible at a level of 0dB, a 100-Hz
sound must be nearly 40 dB to be heard. The top curve in Fig. 12-6, labeled
120 phons, represents the threshold of pain. Sounds above this level can actually be
felt and cause pain.

Figure 12-6 shows that at lower sound levels, our ears are less sensitive to
the high and low frequencies relative to middle frequencies. The “loudness™
control on stereo systems is intended to compensate for this low-volume
insensitivity. As the volume is turned down, the loudness control boosts
the high and low frequencies relative to the middle frequencies so that
the sound will have a more “normal-sounding” frequency balance. Many
listeners, however, find the sound more pleasing or natural without the
loudness control.

P23 Sources of Sound:
Vibrating Strings and Air Columns

TABLE 12-3 Equally

The source of any sound is a vibrating object. Almost any object can vibrate and Tempered Chromatic Scale'

hence be a source of sound. We now discuss some simple sources of sound,

particularly musical instruments. In musical instruments, the source is set into ~ Note Frequency (Hz)
vibration by striking, plucking, bowing, or blowing. Standing waves are ¢ 262
produced and the source vibrates at its natural resonant frequencies. The .. b 277
vibrating source is in contact with the air (or other medium) and pushes on it to D 204

produce sound waves that travel outward. The frequencies of the waves are the

same as those of the source, but the speed and wavelengths can be different. A g# kA ;31(1]
drum has a stretched membrane that vibrates. Xyvlophones and marimbas have

metal or wood bars that can be set into vibration. Bells, cymbals, and gongs also B i
make use of a vibrating metal. The most widely used instruments make use of F or G+ 370
vibrating strings, such as the violin, guitar, and piano, or make use of vibrating O 392
columns of air, such as the flute, trumpet, and pipe organ, We have already seen G or Ab 415
that the pitch of a pure sound is determined by the frequency. Typical frequen- A 440
cies for musical notes on the “equally tempered chromatic scale™ are given in A¥or Bb 466
Table 12-3 for the octave beginning with middle C. Note that one octave B 404
corresponds to a doubling of frequency. For example, middle C has frequency of ¢ 524

262 Hz whereas C' (C above middle C) has twice that frequency, 524 Hz.

[Middle C is the C or “do™ note at the middle of a piano keyboard.] Only one octave is included.
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