Tuning:  Introduction

From the most ancient texts and continuing until the present day, the subject of tuning and scales, dealing as it does with some of the most elementary materials of music, has been one of the most important branches of music theory.  It has largely fallen into obscurity in modern times due to the accidents of history (and of technology) and, more seriously, certain cultural difficulties.  It is simply a very difficult thing to see outside one’s own tradition or to see others’ traditions in their own terms; and, when a branch of theory stagnates for more than a generation, as it did in Western music for various technical reasons, the accepted order comes to be seen as the only natural one and a branch of inquiry dies, or at least waits to be reawakened. 

Theories of tuning were never entirely forgotten, of course, but the cultural dominance of a single system (twelve-tone equal temperament) led to an unhealthy atmosphere of conflict, intolerance and resentment.  On many sides there were revolutionaries, advocates of one tuning system or paradigm, not always sympathetic to each other, trying to unseat the dominant system.  In the center was a powerful establishment, reactionaries defending the dominant system (which, was in fact secured far more surely by economic and cultural forces than by academic arguments).  On either side, science, disinterest and even-handedness were often lacking and art, I think, suffered for it.  This description perhaps overstates the attention that was paid to these efforts, but not their venom.

Art, in the meantime, did its best to progress.  The twentieth century saw three principal developmental trends in Western music, each with its roots in the previous century and each attempting to solve the great problem of novelty: Western music in the twentieth century desperately needed to find new territory to explore.  Three sources of novelty were considered by different groups of musicians: tonality, timbre and tuning. 

Experiments in tonality grew directly out of nineteenth century developments---non-functional harmonies, lengthy tonicizations, increasing chromaticism and so on.  Without leaving the accepted tuning system (which by this time seemed God-given) or, with the minor exception of quartertones, the familiar dodecatonic scale, composers explored some modes outside the major-minor system, some new types of chords and, most notably, they attempted the ultimate negation of tonality with the aid of serialism and tone-row procedures.  Even given these constraints, new tonalities might have been constructed and explored more widely, but perhaps the cultural baggage of traditional tonality was too great and atonality too exciting an ultimate to have considered other possibilities.  Development of tonal resources occurred almost exclusively in the world of art music and received a great deal of academic attention. 

At the same time, nineteenth-century developments in timbre took a new direction.  While there had long been an interest in increasing the richness and dynamic range of instruments, a taste for variety did not flourish until later and it did so mostly in the domain of popular music, electronics not being embraced by art music, despite the development of musique concr(te, the brief interest in the theremin and ondes martinot and the work of Varese.  Popular music’s interest in timbre was never entirely based on electronics or recording techniques, however; one may trace a line of acoustic development from the plectral orchestras of the early decades through the compilation of jazz “’traps” (or “contraptions” as the early drum-kits were called) out of instruments from a variety of ethnic traditions to the interest in ethnic instrumentation characteristic of the latter half of the century.  Electronics, however, beginning with electroacoustic amplification and ending with the ubiquitous digital synthesizers and effects units of today, was the source of most new timbral resources.  These developments have been interesting if, in commercial practice, often uninspired.  Except for the scientific and technical aspects of timbre production, there has not been a great deal of academic interest in them.

The third developmental trend, and the one which concerns us principally here, is the search for novelty in tuning and scale---in the tuning of our familiar scale, the exploration of other scales, both foreign and invented, and in the selection of new modes, chords and tonalities from these.  There were a few experimenters in this field in the nineteenth century, with many more following as frustration with the dominant system and the desire for novelty increased, fueled as well by an increasing awareness of ethnomusicology.  They were at first extraordinarily isolated but, slowly, as their numbers increased and communications improved, a small community developed which today is active on the Internet and in two journals dedicated to tuning.  Due to cultural centrism and especially the great divide separating science from the humanities, developments in tuning theory have received almost no academic attention. 

I hope that this book will correct the omission, giving these researchers, especially the pioneers, their due but, more importantly, providing music with useful resources.  In order to bring these resources into the mainstream and to increase their exploration, revitalizing tonality on the way, it will be necessary to educate a generation of theorists with a clear and unbiased presentation, replacing sentiment with science and also with a well-informed pragmatism, recognizing that all tuning paradigms have their uses and that an aesthetically sensitive choice is superior to a dogmatic one.  Hence, this book will attempt to present for the first time all of the subject together, without advocating one system in particular, but recognizing their strengths and weaknesses as they are of concern to composers. 

The time is ripe at the beginning of the twenty-first century for the inauguration of a comprehensive study of tuning theory, since, with the technology now becoming available, many of the practical difficulties in using these theories (and in testing new ones quickly) are crumbling.  And, here it is time to address the great divide---this book contains mathematics.  It is essential and should be viewed as a tool rather than an obstacle.  It is, for the most part, simple arithmetic and easily carried out with a pocket calculator.  Even the most recalcitrant student should soon warm to it, and after a few exercises find it a quite natural, even engrossing activity. 

Mathematics, however, is not the object---it is necessary for absolute clarity, but composers can use this book without much concern for it, as concerns of musical function will predominate.

Overview
Scales exist to provide musicians with a method for addressing the pitch continuum.  A scale’s tuning defines exactly how its pitches are determined.  This is done in terms of intervals of pitch, which form the basis of the melodic and harmonic affects the scale offers to the composer.  Temperaments are systems that modify tunings for practical or aesthetic reasons and modes are systems that select subsets of scales and aid in the construction of melodies.  The heart of the story is the explanation of tuning paradigms, but the material with which they are concerned is pitch, and it is with a clear understanding of it’s nature we must begin.

