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Programme 
 
10.00  Registration and coffee 
10.15  Welcome and introduction: Professor Robin Wilson, Open University, 
Gresham College and Oxford 
 
10.30  Professor Andrew Barker, Birmingham:  
 Ptolemy and the helikōn 
11.20 Dr Benjamin Wardhaugh, Oxford:  
 Musical experiments in Restoration England 
12.10  Dr Christopher D.S. Field, Edinburgh:  
 The teaching of acoustics and organology  
 in the University of Edinburgh, 1845–65 
 
1.00  Lunch in the Magrath Room, Queen’s College (see map overleaf) 
 
2.20  Dr Stephen Johnston, Oxford:  
 Do instruments make history? 
3.10  Professor Jim Woodhouse, Cambridge:  
 Why is the violin so hard to play? 
 
4.00  Concert, in memory of Neil Bibby: 
 ‘Scordatura’ play the ‘Mystery sonatas’ of Biber 
5.00  Close 

 
 
 



Abstracts 
 
Professor Andrew Barker, Birmingham: Ptolemy and the helikōn 
 
Apart from the well known monochord, instruments designed for ‘scientific’ purposes 
rather than for musical performance are rarely mentioned by Greek theorists. The 
major exception is Ptolemy in his Harmonics (2nd century AD), who not only 
anatomises the monochord much more minutely than any other ancient writer, but 
also describes a series of more elaborate devices, some of which appear to be 
inventions of his own. He discusses their construction, credentials and limitations in 
remarkable detail. He explains how their accuracy can be ensured and how certain 
mathematically problematic features of their material construction can be justified; he 
comments on various ways in which they can be modified to make them more reliable 
or easier to operate; and he identifies the purposes for which each of them can (and 
cannot) appropriately be used. He is also the only ancient theorist who assigns them a 
genuinely experimental role in his procedure, in which they are used to submit his 
theoretically derived conclusions to the ‘judgement of the ear’, that is, to test the 
conclusions’ truth empirically and not merely to illustrate them. In this paper I discuss 
details of one of his less familiar constructions and its relations to two others, asking 
in particular whether what he describes is an instrument of one particular type, or a 
way of modifying other instruments so as to adapt them for certain special purposes. 
 
 
Dr Benjamin Wardhaugh, Oxford: Musical experiments in Restoration England 
 
In seventeenth-century England many more or less traditional subjects came under 
renewed scrutiny, in the form of attempts to use mathematical, mechanical or 
experimental modes of explanation to renew our understanding of them. One of those 
subjects was music. A long tradition existed of the mathematical study of musical 
intervals using the ratios of string lengths which were found to form them. But in the 
seventeenth century there were new mathematical techniques which could be applied 
to that study, there were new kinds of mechanical explanation, and there were some 
new experiments. In this talk I will discuss some of the experiments, and the 
instruments which they used. 
 
Five different distinctively musical experiments were performed at meetings of the 
Royal Society between 1660 and 1705, involving long or short wires, vibrating 
glasses, a toothed wheel made to produce a sound, and specially modified musical 
instruments. Although each of these had the potential in principle to be an 
‘experiment’ in the more modern sense of a controlled situation in which knowledge 
was produced or a theory tested, each in fact constituted a display of quantitative 
knowledge already possessed by at least some of those present. Together they show 
us much of the variety and the vitality of mathematical and mechanical studies of 
music in this period; they display in particular the variety of aproaches which could 
be taken to the production and display of musical knowledge, and the role, if any, for 
musical performers in that process. 
 
Dr Christopher D.S. Field, Edinburgh: The teaching of acoustics and organology in 
the University of Edinburgh, 1845–65 
 



This talk will centre on the work of John Donaldson (1789–1865), Advocate and for 
twenty years Professor of the Theory of Music in the University of Edinburgh. 
Donaldson's surprising appointment to the chair founded by General Reid has usually 
been remembered mainly for his struggle to secure proper funding and premises for 
his subject, a struggle eventually won after long litigation in the Scottish Court of 
Session; but only recently has his academic work as a musical scholar and teacher 
come to be appreciated. Documents show that between 1845 and 1865 he not only 
lectured regularly on subjects including the philosophy of sound and the construction 
and properties of musical instruments — at a time when no other university in the 
British Isles offered such a curriculum — but also succeeded in assembling for his 
classroom a remarkable array of acoustical apparatus and musical instruments 
(including two organs built to his own specifications), as well as valuable books and 
music. Though much has regrettably been lost, many items from these collections still 
survive. 
 
Dr Stephen Johnston, Oxford: Do instruments make history? 
 
From the perspective of a curator there are many striking similarities between the 
worlds of musical and scientific/mathematical instruments. Even in the modern era, 
long after the period in which music and mathematics were united in the encyclopedia 
of learning, there are museological and institutional parallels. A core feature of both 
groups of instruments is their performative role. Banal and obvious though this is, it 
nevertheless has powerful implications for the meaning of objects displayed out-of-
reach behind glass in a museum setting. Equally, collections of similar standing have 
been developed in the specifically university context — the Bate Collection and 
Edinburgh University for musical instruments, the Museum of the History of Science 
and the Whipple Museum for scientific, to cite only British examples. The structural 
equivalences are also visible through societies with similar collecting origins and 
disciplinary status, such as the Galpin and Scientific Instrument Societies. 
 
Switching to the level of historiography, the literature on both types of instruments 
shares a subordinate relationship to mainstream narrative history. Moreover, themes 
and categories which might be considered trite or hackneyed in the academic world 
remain strong in a broader public setting: instruments figure slightly in comparison 
with great composers, compositions and performers or significant theories, 
experiments, scientists and mathematicians. 
 
This paper attempts a disciplinary thought experiment. Although I have some modest 
performance experience as a musician, compared to my work as a curator in a 
museum of the history of science, I am essentially a lay observer of the musical realm. 
What happens when I juxtapose my professional experience with this (perhaps 
conventional) perception of instruments and music? Whereas I typically seek to 
promote the historical status and significance of scientific and mathematical 
instruments, do the hard-won historiographical gains of my own field stand up when 
transposed elsewhere? Can playing the part of the ‘stranger’ lead to a fresh 
interrogation of the sense in which instruments make history? 
 
Professor Jim Woodhouse, Cambridge: Why is the violin so hard to play? 
 



The motion of a bowed violin string has been studied since the 19th century, with 
major early contributions coming from Helmholtz and Raman. In more recent 
decades, models of increasing realism and complexity have been created. These 
bowed-string models have some mathematical interest within dynamical systems 
theory, but the main motivation has been to study practical questions of what a 
violinist might mean when they describe one violin as ‘easier to play’ than another. 
The answer to that question concerns the transient response of the string to a 
particular bowing gesture: which (if any) of the possible periodic regimes occurs, and 
what is the length and nature of the initial transient? Current models have shed 
considerable light on this question, but a model able to predict fully correct transients 
robustly is still elusive. The focus of current research is on improving the constitutive 
law used to describe the frictional behaviour of rosin, the material used to coat the 
hairs of a violin bow to make it work. 
 


