COMBINATION TONES IN THE VIOLIN COMBINATION TONES AND SYMMETRY

wW . AND IN OTHER STRING INSTRUMENTS JEEE i Combinaton tones canbe

o |50 | 45 | 42 | -36 | 30 | -2¢ | -1 represented systematically in a

?ﬂT’ﬁLi;[ftund Angela Lohri, Institute of Analysis, Theory and History of Music, University of Music and Performing Arts Vienna, Austria — ol 1 ,tone matrix“ (Figure at the left:

darstellende Sandra Carral, Institute of Musical Acoustics, University of Music and Performing Arts Vienna, Austria s0 |44 38 52 25 20 as 82 4 partial tones in yellow, in the
kunst wien e - _ : ; _ _ : _ ) \ e |30 33 27 -21 - drant difference tones

Vasileios Chatziioannou, Institute of Musical Acoustics, University of Music and Performing Arts Vienna, Austria : Upper quadrant diiiere ‘
" ‘ in the lower summation tones).
il e AR Depending on its ratio, each
interval generates characteristic

30 | -24 | -18 | -2 e oo g 1 24

25 | -19 - -7 X _ 29

ABSTRACT METHODOLOGY ol s 2 4 » NN v . » = Ppoint symmetries. The same

= [ . = = = Symmetries are visible in the

This study investigates the appearance of combination tones In an anechoic chamber, the string player played two notes simultaneously that corresponded 2 : « s s @ corresponding spectrum too, but

in violins. to a particular musical interval. The sound was recorded using a microphone, positioned near : c # = @ @ changed from point symmetry

. L i ' ' ‘ { { [ [ ( ( [ { ( ( { into mirror symmetries (see figure
Most modern textbooks emphasize that combination tones the f holes. A section of approximately two seconds duration was taken from the recorded mv e - EEE B below y 5

occur inside the ear (intra-aural) exclusively. sound, and its spectrum was calculated using an FFT.
In this study this assumption will be subjected to scrutiny 15 |[BEREIRSIIE 4o i - e

based on evidence found in an empirical study where e L . eRrAATE —
combination tones were measured outside the ear (extra- - e I T T 1
aural). | A2 _ N~ L i o

41 47 53 54 &5 o ‘f N Ad

. i
g2 A3 B5

An experiment was performed in which a violinist played : = 83| s
two tones of a particular musical interval simultaneously. EXTRA-AURAL

This was recorded and then subsequently analysed using a COMBINATION TONES

Fourier Transformation. In addition to the partial tones of

the primary interval the resulting spectrum showed | . 1 IN VIOLINS, VIOLAS AND VIOLONCELLI

frequencies which correspond to combinations tones.
Such particular frequencies may influence the timbre of |
musical intervals played on the violin. | . |

16 22 28 34 40 48 52 58 64 0 M6 B2

31 37 43 49 55

A10

Amplitude (dB)

A9 B9
Es A11

Amplitude (dB)
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It is hoped that this research will lead to results relevant for
interpreters, composers, violin makers and Vviolin
acousticians.
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