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The basics in a nutshell

Overtones (also partial, secondary, or subsidiary tones) are the components of an 
instrumentally or vocally produced musical tone that resonate in addition to the 
fundamental. In the acoustic sense then such a tone is not a single tone (a sine wave), but 
a sound or mixture of tones, i.e. a sound event that is primarily composed of several 
sinusoidal partials of different amplitude. The lowest partial is called the fundamental and 
usually determines the perceived pitch. The higher partials, the overtones, produce the 
timbre. In almost all natural musical instruments (except percussion instruments), the 
frequencies of the overtones are usually integer multiples of the fundamental frequency. 
This means that a fundamental with the assumed frequency of 100 Hz has overtones with 
frequencies of 200 Hz, 300 Hz, 400 Hz, 500 Hz, 600 Hz ... added to it. Such partials are 
also called harmonics. (Source: Wikipedia: Oberton, 19 July 2022, translated into English 
with help of DeepL)

                 

Figure 1 (Source: Wikipedia: »Overtone«, 18 July 2022)
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Figure 2: Overtone series starting with a fundamental A (110 Hz), compared with the tones 
given by the keys of a piano on which an octave comprises 12 halftones. Except for the 
octaves and the fifths the overtones do not match the corresponding piano tones exactly. 
The difference is indicated by a unit called »cent« (ct) which equals 1/100 halftone 
(source: Website of Wolfgang Saus, www.oberton.org/obertongesang/die-obertonreihe, 
19.07.22)

Figure 3: Wave form resulting from the superposition of a fundamental of frequency 1 with 
its overtones 1 (frequency 2), 2 (frequency 3) and 3 (frequency 4). The fundamental 
dominates (Source: Matthias Birkicht: »Das kleine Obertonbrevier«, manuskript, no date)

http://www.oberton.org/obertongesang/die-obertonreihe
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Figure 4: Superposition of a fundamental (shown as pure sine wave left) with overtones 1, 
2, 3 and 4, 4 dominating (Source: Wikipedia: »Oberton«, 19 July 2022).

Figure 5: The overtone triangle. The overtones a human voice can produce are related to 
the vowels. When you try to sing the vowel transition of U to I, U to A, O to I and A to I with 
a fixed fundamental (i.e., without raising the pitch) you start hearing overtones (Source: 
Matthias Birkicht: »Das kleine Obertonbrevier«, manuskript, no date)

Overtone singing – also known as overtone chanting, harmonic singing, polyphonic 
overtone singing, and diphonic singing – is a set of singing techniques in which the vocalist 
manipulates the resonances of the vocal tract, in order to arouse the perception of 
additional, separate notes beyond the fundamental frequency being produced. From a 
fundamental pitch, made by the human voice, the belonging harmonic overtones can be 
selectively amplified by changing the vocal tract, i.e. the dimensions and shape of the 
resonant cavities of the mouth and the pharynx. This resonant tuning allows singers to 
create more than one pitch at the same time (the fundamental and one or more selected
overtones), while usually generating a single fundamental frequency with their vocal folds.
(Source: Wikipedia: Overtone singing, 15 July 2022)
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Natural tone series: Sequence of tones that can be produced on wind instruments (pipes) 
by overblowing or changing lip frequency. The natural tone series has the same tonal 
structure as the overtone series, but it is not the same. While the partials of the overtone 
series are pure sine tones, the tones of the natural tone series each consist of partials and 
have their own overtone series. (Source: Website of Wolfgang Saus: Die Obertonreihe, 
www.oberton.org/obertongesang/die-obertonreihe, 19 July 2022, translated into English 
with help of DeepL)

http://www.oberton.org/obertongesang/die-obertonreihe

