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Die Geige gestrichen und verglichen gsve)

English introduction:

Sound of Science — 108 violins talk
PhD thesis by Dr Ariadne Westerkamp

This research is an attempt to help the player by giving on the one hand an
overview of the historical and manufacturing characteristics of the instrument and
on the other by considering physical characteristics that influence the tone quality.
In addition a simple method by the player was developed to test tone quality with
the ear.

The aim of this research was to prove that there is no logical, detectible relation
between the price of a violin and its tone quality and that each of the three main
violin making methods (the Italian School, the German and the French school,
which all have their own sound characteristics) has its own specific physical
characteristics. For instance the nasal sound of the French violin, shouldn’t it also
be reflected in physical characteristics? Go to full thesis (19MB pdf).

DECKE (52)

nasal laut  nasal laut

schrill scharf scharf tief, sehr laut

Related documents:

Violin Acoustics History - a brief introduction
Differences of sound spectra in violins by Stradivari and Guarneri del Gesu
Operating deflection modes in five conventional and two unconventional violins
Comparing the sound of golden age and modern violins: Long-time-average-spectra
Can we hear the geometrical measures of a violin?
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akuTEK navigation:
Home
Papers
Title Index
Stage Acoustics
Concert Hall Acoustics
AKUTEK research


http://www.akutek.info/�
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen.pdf�
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen.pdf�
http://www.akutek.info/Papers/AB_Violin_acoustics_history.pdf�
http://www.akutek.info/Papers/AB_Violin_spectra_2003.pdf�
http://www.akutek.info/Papers/AB_Deflection_modes.pdf�
http://www.akutek.info/Papers/AB_Violin_spectra_2005.pdf�
http://www.akutek.info/Papers/AB_Geometrical_measures.pdf�
http://www.akutek.info/Papers/AB_Old_Italian.pdf�
http://www.akutek.info/�
http://akutek.info/index_files/papers.htm�
http://www.akutek.info/index_files/title_index.htm�
http://www.akutek.info/research_files/stage_acoustics.htm�
http://www.akutek.info/concert_hall_acoustics.htm�
http://www.akutek.info/research.htm�

il

akuTEK www.akutek.info

Introduction: A summary in English
Almost every violin player knows how difficult and tiring it is to find a good instrument to play
on. To start with most violins which are “really good” are too expensive and furthermore one
is generally badly informed about the aspects that are included in the price and about the
relation between the price and sound quality.
This research is an attempt to help the player by giving on the one hand an overview of the
historical and manufacturing characteristics of the instrument and on the other by considering
physical characteristics, that influence the tone quality. In addition a simple method by the
player was developed to test tone quality with the ear.
The aim of this research was to prove that there is no logical, detectible relation between the
price of a violin and its tone quality and that each of the three main violin making methods
(the Italian School, the German and the French school, which all have their own sound
characteristics) has its own specific physical characteristics. For instance the nasal sound of the
French violin, shouldn’t it also be reflected in physical characteristics?
About the relationship between price and tone quality, Otto Md&ckel writes in the foreword of
Albert Fuchs’ “Taxe der Streichinstrumente”* as follows: “Die Wertschitzung geschah friher in
der Regel nach Namen und Klang. Auf die Ausfiihrung wurde in vielen Fallen weniger Wert
gelegt. Vegleichen wir die moisten modernen Arbeiten aller Lainder mit den Alten, so werden
wir gegen friiher hierin einen Umschwung der Gesinnung zu konstatieren haben: viele neue
Meisterarbeiten sind in der Ausfiihrung, in der Schénheit des Modells und im Holzmaterial auf
eine wesentlich héhere Stufe zu stellen als die Zahl der alten Italienischen.” Nowadays the
value of the violin depends as it seems more on the quality of the wood, the precision of the
execution of works, possible damages, on the name or fame of the violin maker and the age of
the violin, instead of on tone quality.
Now certainly the problem in discovering the violin sound starts with the definition of what a
“good sound” is. Most violin players don’t have a clear view of a good sound, because they
never played on a good instrument.
They often think of the following:

- The violin should be rich in overtones (they hardly know though what overtones are)

- It should sound “warm” and “deep”

- The sound color (timbre) should not differ too much from string to string, i.e. the violin

should be “well balanced”
- The violin should have a big volume (but many violins sound different close to the ear

than from a distance)

This description of sound is not very convincing. During the procedures of this research
little by little it will become clear which a “good sound” is (s. Ch.3).
The present work contains following chapters (click to follow links to each section):

1. “Basic concepts and history of violin construction”. This Chapter serves the knowledge
of the player. He will learn that violins on the sales market are categorized based on
their production technical characteristics into “German”, “French” and “Italian
School”, so he should become acquainted with these characteristics. Although there
are some voices that object to this categorization, these three schools will be
maintained in this research, because they are common use in practice.
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_1.pdf

2. “The violin taken under closer look”. This chapter gives an overview on the most
important researches in the area of the sound of violins and this present investigation
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as an alternative to those. Most common differences are basically that the present
research doesn’t focus on only one method to investigate the violin; it combines
several methods of investigation and combines them to compare a bigger amount of
violins (108) with each other. Furthermore, it doesn’t focus on high frequencies but
describes the behavior of the violin body under low frequencies (from 98 — 200 Hz) by
the acoustical experiments in combination with the optical ones, which is the base for
behavior in high frequencies. Finally all results were tested by statistical means.
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_2.pdf

3. “Theviolin, the ‘objectivated’ subject”. What at first was seen as a matter of “taste”
became due to the results of our investigation more objective. A sound character
expresses itself in physical properties, specifically the “good sound”!
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_3.pdf

4. “Analyses of exemplary cases” introduces the physical properties of sixteen different
violins, which -with their strong characteristic sound- turned out to be clear examples
for what was said in the 3" chapter and generally what was the aim of this research.
They were gathered separately in this chapter in order to keep good overview.
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_4.pdf

5. “The frequency distribution of eigen tone pitch and the distribution of sound patterns
over those eigen tones”. In this chapter the results of the ¥’ test are presented in
diagrams.
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_5.pdf

6. The “Discussion” connects all possible results to each other and consults both player
and violin maker, what relation and meaning the results of the physical part of the
investigation have with playability of the violin, carrying capacity of the tone and with
sound color (timbre), as well as with the practice of playing.
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_6.pdf

The 108 violins are a random sample of violins on the market. It was of great importance to
work with a big number of Violins in order to be able to compare the instruments and to
evaluate the physical results statistically. Of course it was important to treat every violin the
same way and exclude influences from outside like humidity and temperature. For this
purpose the reverberation room was very suitable, because its foundation was build
separately from the rest of the building. It is isolated, so that no penetration in the sense of
vibrations, temperature or humidity can enter the room. Apart from that it was very suitable
for the registration both physically and aurally of low frequencies.

Why low frequencies? This is what most acousticians ask. According to Backhaus: “lber die
Schwingungsformen von Geigenkdrpern 11”2, the vibration patterns of the top and the back
plate split up in areas with knots and others with bellies. Now, the higher the frequency is the
more knots and bellies will appear, the more complicated will be the pattern. As this work is to
compare different violins and not to see how is the behaviour of few violins in high frequencies
to see the split up their movements, it is better to analyze simple patterns and to compare
them with each other. This way the risk of mistakes is reduced as well, since the form of the
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pattern is simple. Another argument is that the human ear is able to analyze frequencies only
up to 1000Hz. So it is of great importance to keep the frequencies low in order to draw a link
to the ability of the player to recognize a good sound.

The results and conclusions will show how all the small pieces of a big puzzle fit together.

ANNEX
References, figures, tables, literature:
http://www.akutek.info/Papers/AW Die Geige gestrichen und verglichen annex.pdf

Abb.3 4 Das Hologramm der Ideslfigur bey 98H2
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Chapter 4 Analyses of exampary cases ( Analyse exemplarischer Beispiele)

In this chapter a description, the acoustical and optical results, a resonance profile and a
comment to each of the following violins will be given: number 1, 2, 42, 65, 66, 67, 68, 69, 81,
82, 84, 88, 89, 90, 94, and 98.

The comment contains:

1. A description of the relationship between production technical characteristics and the
price of the violin

2. A description of the sound features

3. A value judgment: the outcome of the first both descriptions.
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Comment to violinnr. 1

1. The relationship between the production technical characteristics and price:

Since this violin is made by an amateur it doesn’t correspond technically to the
requirements of the art of violin making. The curl for instance is rather big and roughly cut.
Also the fingerboard isn’t completed as it should. The violin has a nice color and a good
consistence but not put the right way on the violin. This results in darker and lighter spots.
Unfortunately as the violin was sold before the lacquer had dried there is an offprint of the
violin case on the back of the violin.
The violin body and the inlay are worked though very well. This violin is made according to
the method of Sacconi.

2. The sound features

By playing the violin it sounded that the d’ was somewhat dull, the a’ was sharp and in
each octave the b flat and B were difficult to intonate.

The measurements showed following:

- The dull d’ is caused by the back plate, that doesn’t swing the appropriate way and has

a sound failure. (s. the sound patterns on p.62)

- Asound failure in the top plate at the A results in the sharp timbre of the a’.

- Since the top plate has B flat as 3™ fundamental and the back plate B it is likely that
this causes a difficulty for the intonation of either of them.

- The resonance profile of the A is: of D is:
1= the fourth 1=the fourth
2= the fifth=the third 2=the octave

3= the third

- This violin has a big volume, its average excitation voltage to see the optical patterns
was 1,5 Volt. Since the overall sound was influenced by the ideal sound pattern, one
may assume that this sound also had a long reverberation.

3. Judgment about the value:

In comparison with other violins which have similar technical deficiencies this violin could have
this price of 400 DM. The sound quality corresponds though with that of an old Italian violin
that mostly cost more than 50000DM. One may conclude that the purchase of this violin was a
good deal.
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Comment to violin number 2:

1. The relationship between the production technical characteristics and the price:

This old Baroque violin from Brussels is made according to the example of Stainer and has
for that reason strongly curved plates.

It’s nicely completed, even the fingerboard and the tailpiece have an inlay made of
another more lighter colored wood. The pommel and the curl are made of boxwood. The
lacquer looks good, shiny and without dark spots, nor visual damages. Seen from this point
of view the price of 10.000DM seems logical.

2. The sound features:

This violin has two sound failures: one in the top plate on D# and theother in the back
plate on f. Their properties are as following:

D#: 1= the fifth f: 1= the third
2= the octave 2= the octave=the fifth
3= the third

One could have some doubts about the quality of some other fundamentals, which have
two harmonics with the same intensity like for instance the G in the top plate. In such
cases the “Supportive” harmonics play a bigger role. So in case the octave and the fifth are
equally strong and the support of the fifth (the third) is stronger than the support of the
octave (the fourth), then the violin body will swing as if the fifth is stronger. As this violin
has finally only two sound failures we can conclude that it is a good one.

3. The judgment about the value:

The only tone that sounds unpleasant on this violin is the d#. Due to difference in
fundamentals between the top and the back plate there might be some intonation
problems. The fundamentals of the top plate are: G, A, B, d#, e, f and those of the back
plate are G, A#, B, c#, e, f.

As it is not necessary for a Baroque violin to have a big volume, the average excitation voltage
of 2 volts to make the patterns visible is fully acceptable.

Since this is a nicely made Baroque violin with a good sound, the price of 10.000 DM is not too
much.
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Comment to violin number 42:

1. The relationship between the production technical characteristics and the price:
As this violin was bought in 1920 from a gipsy for 20Guilders, it is hard to estimate today’s
price. According to the damages on this violin, on the neck and the back plate, it shouldn’t
though be more than 2000 DM. The long slim and deeply carved curl points at German
origin. The violin maker is unknown.

2. The sound features:
The fundamentals of this violin are:
Top plate: G A cdf a
Back plate: G, A#, ¢, d, f, a
It has three wolf tones, which are caused by three failure patterns in the top plate:

G: 1= third d: 1= Fifth a: 1= octave
2= octave 2= third 2= third= fourth
3= fourth 3= fourth

The back plate has only one failure: A#: 1= octave= third

2= fourth
This violin has a mediocre sound quality according to the rules of chapter 3. This is a good
example that the Character of the sound failures are of great importance. A wolf tone in
the lower section is a catastrophe. The back plate is clearly better made than the top.
The average excitation voltage was 0,25 Volt due to the few swinging points of the top
plate with a big amplitude. The result is a quite loud violin that unfortunately has a small
reverberation.

3. Judgment about the value:
Since the G, the D and the a are important tones for the intonation it is not very favorable,
to have wolf tones on those pitches. Therefore a price of 1000Dm would even be too high.
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To test the sound by hand it’s enough to play a chromatic scale over both G- and D-string and
listen to the lower “overtones”. On the G-string one should clearly hear the fifth and on the D
the octave. The better a violin sounds, the easier it is to play it.

So if there are tones that don’t play well, it’s not good!

For violin makers it is recommended to make sure that the sound body gets the right
fundamentals, to make the violin according to the Italian model and to play on and to listen to
the violin. It is well known that the best violin makers are good players. (like Stradivarius!).
Not only in violin making, it's important to orientate on the practice of playing. Also in other
sciences one ought to do that more often. The present work was based on the interests and
the ears of the player.

The different scientific procedures finally coincided with each other and were fitting together
into a big puzzle.

Diskussion der Ergebnisse
Discussion of results in German, original document:
http://www.akutek.info/Papers/AW Die Geige gestrichen und verglichen 6.pdf

Fig 6.6
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Chapter 7 Summary (zusammenfassung)

This research was consciously focused on the practice of violin playing and the interests of the
player. This lead to an attempt to create a view of each violin that was as broad as possible.
The 108 violins were a sample of the violin market, an average of violins that are bought
nowadays.

This implicated on the one hand a detailed description of every violin to understand its market
value and a statement of its construction characteristics. On the other hand it was necessary to
obtain a view of the tone quality. For the latter three methods were used: an acoustic
procedure that produced a Fourier analysis, optical experiments on the “eigentones” to show
vibration patterns and finally a statistical procedure to combine the two former ones and
valuate them in connection with all other data, including practical data. This was resulting in
the possibility to define the “good sound”. It turned out that the Octave and the Fifth (resp.
the 2™ and the 3™ harmonic) play a very big role in whether we like a sound or not.

Our Hypothesis was that there is no relation between price and tone quality and that the three
main schools of violin making are deflectable in physical characteristics.

The results of this work confirm this hypothesis and showed a tendency that the construction
of the violin according to the schools indeed is manifested in physical properties. Furthermore
it could be detected how a good violin vibrates and how the proportions of the first four
harmonics relate to each other in that case. The interpretation of the ideal optical vibration
patterns gave the possibility to judge about the tone quality of the 108 violins and the results
was that only 6 violins could be seen as “good” (two in German and 4 in Italian way of
construction). It is the Italian way of construction that offers best chances for a good sound.
Every violin player should distinguish strictly between aspects that determine the price and
those that have to do with sound quality. By playing a chromatic scale over G- and D- string he
can test by himself whether the sound is good or not, by listening to the first four overtones
(harmonics).

Zusammenfassung
Summary in German, original document:
http://www.akutek.info/Papers/AW Die Geige gestrichen und verglichen 7.pdf

14


http://www.akutek.info/�
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_7.pdf�
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_7.pdf�
http://www.akutek.info/Papers/AW_Die_Geige_gestrichen_und_verglichen_7.pdf�

]

akuTEK www.akutek.info

More free sharing in acoustics available on www.akutek.info

akuTEK navigation:
Home
Papers
Title Index
akuTEK research
Concert Hall Acoustics

15





