ON MAKING “TONAL COPIES” OF A VIOLIN

Martin Schleske
Workshop for Violin Making
Seitz Strasse 4
D-80538 Munich, Germany

The author describes some physical principles that determine the changes of violin mo-
dal patterns. He illustrates these principles with empirical results showing how
variations in the distribution of mass and stiffness of violin plates change certain mode
shapes (and thus the sound radiation) of the instrument. Using results of the analysis
and experiments, the author has constructed a “tonal copy” of an old Italian violin
(Domenicus Montagnana 1740). Every natural mode of vibration (eigenmode)in the
frequency range investigated was reproduced, with only slight differences in mode
shape, and in the same spectral sequence. The author compares his copy of the Montag-
nana with a copy of a Stradivari model and finds that some eigenmodes of the

Montagnanado not appear at all in the Strad copy.

f a system is excited in one of its

natural resonances or eigenfrequen-
cies, it oscillates in a certain vibration
pattern which is characterized by anti-
nodes and nodal lines. Atany one reso-
nance, the locations of antinodes and
nodal lines do not vary. Thereisastable
mode of vibration with its definite
“standing pattern.” As two modes (and
therefore two different vibration pat-
terns) can have the same eigenfrequency,
there can be more than one vibration
pattern for each eigenfrequency in the
spectrum. The vibration pattern be-
longing to each eigenfrequency is named
its “mode shape.”

This paper continues the examination
begun in Schleske (1996) of changes in
the eigenmodes of a violin as it is being
created. The previous paper examined
eigenfrequencies. This paper deals with
the mode shapes.

Mode Shapes and Radiated
Sound

The mode shapes are responsible for
the sound radiation from a mechanical
system. One way to increase radiation
efficiency would be to increase the ratio
of bending wave length (of the plate) to
the sound wave length (in air). For the
violin this ratio is critical. The sound
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