THE VOICE AND THE AUDIO FREQUENCIES

By Luiz Amaral
PY1LL/AC2BR

Which is the importance of the several audio fregies to the voice? In the voice, pure vowels are
characterized having a periodic format; pure coaasts1don’t, having a transition format, that iss\thare
transient signal that don't repeat.

This is easily verified. Let’s consider a pure vivier example, the ‘e’ of the Portuguese languggpeinding

in English like the ‘e’ in the word ‘palmetto’). @ncan emit that sound indefinitely (only limited the
person breath capacity), showing its periodicityy T emit continuously the sound of a pure consblike

the ‘t’, for instance. It is not possible (see notguggestion: try to say the word ‘maker’ withdst vowels:

the result is the sound ‘brk’, reasonably undexkidie. Now say it without the consonants: it wdliad as
‘ae’; it is not possible to be understood as it rhbayconfounded with many other words like ‘lakehade’,
‘pace’, etc, that generate the same sound wheiakeetheir vowels.

The periodicity (or not) of a sound can be easiigfirmed with an oscilloscope Theoretically, by faurier
transforms, we know that, for building transieniv@ahapes, high frequencies are necessary, ttliheimore
explosive the sounds are (more abrupt transitiadhe)higher are the necessary frequencies to higikhctly.
The audible periodic wave shapes are less abrugt terefore, not as exigent concerning the high
frequencies need as the transient ones.

So, we see that pure vowels (periodic) may be coctstd with relatively low frequencies, but pure
consonants (transient) may not. As it is experimignterified that the pure consonants are respagor

the sound intelligibility (see the suggestion ajoyust the latter will be impaired by the deceeaéthe high
frequency response. Without the vowels, the voioeer decreases, that is, the so-called ‘talking gubw
diminishes.

As a well-known example, we have the fact that ndarstand a foreign language (which we are not very
fluent in) through a telephone contact is much nubffecult than in person. Why? Just because thepteone
system is not a high-fidelity one, that means, ¢hisr a great high frequency limitation, decreasiing
consonant response.

Another example is that older people have more Ipned to understand what we say just because the

decrease of high frequency response of their éathie HF transmitters, especially those used byrhdio



operators, it is common the existence of the sled¢aloice processors’ (indeed compressors thataaeton
the audio directly or on the modulated RF envelapehis case generating less distortion). The psepof
those processors is to increase the talking poWireosignal, performing new balance between lod laigh
frequencies, letting more average power of the ratdd signal that becomes easier to be copied under
interference and/or noise. If the processing lésefoo much great, the resulting distortion decesathe

intelligibility, despite the more signal penetratio

Note: here we call pure vowels just those hat carekemitted indefinitely as all the vowels of the Pduguese language; the English
language vowel ‘i’ (as in the word ‘mine’) has a sund that is formed, indeed, by two pure vowels, mar or less the ‘a’ (as in
‘father’) followed by an ‘i’ (as in ‘it") and, ther efore, is not a pure vowel (indefinitely emittable)the pure vowels are periodic.

‘£, ‘'m’, '’ ', ‘2, the initial ‘h’, in E nglish, can be continuously emitted and, thereforeare not pure consonants. They are
periodic, but have low energy at the lower frequeries and the human audition must have a good high équency response to
understand them well.



