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1

Surely, the tone A means one given tone and nothing else.
And surely no other tone has a right to masquerade as A.

William Braid White

The oboe sounds an A. The thin note drifts into the upper reaches of the 
symphony chamber, reverberating above the heads of the other orchestra 
members. First the strings join in, gradually sawing toward the same tone; 
then the woodwinds, brass, and percussion. For several seconds, the sounds 
that these instruments produce are bending toward the same A, but it takes 
a moment for them to get in unison with one another. Such is the un writ-
ten score that orchestras rehearse at the start of every musical performance, 
before the concert begins.

These inaugural moments when instruments tune seem suspended out-
side the historical time of musical styles and repertoires; they form a sort 
of vestibule, a threshold between the world of natural, unformed sounds, 
and their display as organized material according to specific rules of melodic 
and chord progression, in relation to composers’ particular aesthetics. Yet 
there is nothing natural or ahistorical about the tuning of an orchestra. To the 
contrary, these liminal sounds are already saturated with cultural values and 
plugged into large- scale techno- scientific networks shaped by global politics. 
Before she plays her A, the oboist, charged with supplying the orchestra’s 
standard pitch, tunes her instrument to an electronic device calibrated to 
A 440 hertz. Now commonly adopted as a point of reference for Western 
music, this sound only became standard during an international conference 
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2    Introduction

held in 1939. Far from being consensual, the adoption of this sonic point of 
reference was the result of over a century of intense negotiations between 
nations and across a remarkably diverse array of actors, including musicians, 
scientists, instrument makers, engineers, and diplomats. Drawing on surviv-
ing archival materials and instruments across the world, Tuning the World 
analyzes this historic change and tells the story of how the world’s music was 
tuned. Echoing the inaugural seconds of a symphonic concert, the narrative 
presented in this book is about the seemingly disorganized sounds of musi-
cal instruments initially failing at playing in tune, but nevertheless working 
toward collective uniformity.

Standards are regulating systems. They are intended to secure unifor-
mity and precision across time and space. From weights and measures that 
underpin trade to accurate timekeeping that disciplines nations and empires, 
processes of standardization provoke controversy and require careful nego-
tiation. Standards are often created in reference to the natural world, but 
regardless of the knowledge used to substantiate their authority, they remain 
inherently political. Consensus is the most crucial characteristic for securing 
authority for a particular measurement. Yet of all standards, that of musical 
pitch has historically been the most subjective and resistant to consensus. 
Resolving how to quantify something as ethereal as music was immensely dif-
ficult. The regulation of what tone should constitute a musical standard raised 
unprecedented scientific, artistic, social, and political questions throughout 
the nineteenth and twentieth centuries. At stake were crucial concerns over 
what music is, over its metaphysical value, its history, and the role that the 
mathematical and experimental sciences should play in its practice. Should a 
musical standard be based on mathematical theory, economic practicalities, 
the aesthetic character of different tones, or the historical connotations of 
different pitches? Furthermore, the measurement of tones relied on the ear, 
itself a variable organ difficult to evaluate. In short, musical pitch was not like 
the meter, or the second, which serves as the base unit of time: as an intan-
gible object, and one saturated with aesthetic values, sound posed additional, 
highly challenging problems. Through a combination of perspectives from 
musicology, history of science, and transnational history, this book tells the 
story of the standardized pitch— of a century- long effort to tune the world, 
and of the controversies and consequences it entailed. In doing so, it provides 
new ways to think about how standardization happens, the musical experi-
ence, and processes of globalization.

Throughout music’s history, pitches were fluctuating concepts: countries, 
cities, and musical institutions performed music according to their own tones. 
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The creation of a musical standard in 1939 was the outcome of longue durée 
transformations of the musical field. As long as the voice dominated musical 
practice, that is, until the end of the medieval period, there was little urgency 
for a unified pitch. Whereas voices can tune variably within the limit of their 
respective ranges, the tuning of instruments is much more constrained by 
their materiality. The idea of a fixed sonic point of reference initially emerged 
as a response to the development of instrumental music, and specifically to 
its artisanal and, later, industrial contexts. In the first decades of the seven-
teenth century, natural philosopher Marin Mersenne and organist and music 
theorist Michael Praetorius both suggested the adoption of unified standards 
of pitch— however, these proposals remained purely theoretical and found 
little response among musical practitioners.1

In early modern Europe, tuning was an inherently local practice. Given 
the centrality of churches in musical cultures, organs were the prime instru-
ments of tuning. Used to accompany sung worship, they were tuned depend-
ing on the ranges of the singers’ voices. The pitch of these instruments was 
also subject to financial considerations: since shorter pipes produced higher 
pitches, organ builders tended to tune their instruments to high pitches in 
order to save material and thus save money. In addition, because it was much 
easier for organ builders to tune by shortening rather than lengthening the 
pipes, organ pitches tended to be raised incrementally each time they were 
tuned. Over time, the pitch would become so elevated that it strained singers’ 
voices: at that point, the organ pitch would be lowered, and the cycle would 
begin again.

Nineteenth- century American and European musical cultures continued 
to exhibit this localized character of pitch. Although musical scenes were 
increasingly dominated by secular repertoires, they were also dogged by the 
same sonic diversity that characterized the early modern period. For example, 
in Paris at the beginning of the nineteenth century, there were at least six dif-
ferent pitches with contrasting standards in use at the three opera houses, the 
Conservatory, the Royal Chapel, and within the military bands.2 It was here 
that the first extensive schemes for regulating musical practices emerged, in 
the renewed context of industrialization and globalization. With the develop-
ment of railways and other travel infrastructures, the musical world became 
more interconnected than ever before, and the lack of a common point of 
reference for music came to be seen as increasingly detrimental to performers 
and instrument makers. Addressing this challenge in 1859, France created the 
first national standard of pitch and fixed an A at 870 vibrations or, in modern 
terms, 435 hertz— a point of reference that several European countries subse-
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quently adopted. (Hertz measures the complete oscillation of a sound wave, 
from low to high and back again, corresponding to two nineteenth- century 
French vibrations, which measured half of that oscillation.)

The French adoption of a standard pitch was emblematic of the remark-
able variety of actors and interests involved in the definition of such a norm. 
While other scientific and technical standards were negotiated between 
mathematicians, physicists, engineers, and natural philosophers, the deter-
mination of this artistic standard involved authorities from the musical world. 
The creation of the diapason normal, as the French government called its new 
standard, therefore goes beyond questions of science, industry, and politics 
that other standards posed, raising aesthetic considerations as well. This artis-
tic quality made pitch a hard concept to measure and regulate: it was a stan-
dard unparalleled for its subjective nature, from both a sensory and an aes-
thetic point of view. The etymology of the word “diapason,” which referred 
to the vocal range of a singer throughout the seventeenth and the eighteenth 
centuries, attests to the historical link between pitch and voice. In contrast  
to other measures, which were designed to disembed measurements from 
body parts so they could be objectively enforced, the diapason normal had 
to be implemented in singers’ larynges.

During the second half of the nineteenth century, France dominated pitch 
negotiations, exporting the diapason normal to many parts of Europe, as well 
as to the United States. In the context of rapid colonial expansion and the 
resulting circulation of musical instruments and musicians, the French pitch 
spread to the corners of the earth, shaping global soundscapes. By the begin-
ning of the twentieth century, however, this standard came under increased 
strain because of the global influence of the United States, which by then had 
become the world’s largest economy. Between World War I and World War II,  
the United States promoted a different standard, A 440, which the leading 
European nations subsequently selected in 1939. The emergence of this con-
sensus on the eve of World War II not only called attention to the empower-
ment of the United States on the international stage, but also revealed the 
reframing of the discussion about pitch around new networks of electro- 
acousticians and sound engineers. In 1955, the 1939 decision was cemented 
internationally when the International Standards Organization adopted  
A 440 as the global acoustic norm— known thereafter as ISO 16. Its function: 
“specifying the frequency for the note A” for the “tuning and retuning” of 
instruments.3 After a century of intense battles, the regulation of music finally 
seemed firmly in the hands of Euro- American scientists and engineers.
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Despite the official selection of this standard, however, concert pitch 
remains problematic up to this day. To return to our oboist: if she were part 
of a twenty- first- century European ensemble, it is likely that the A she would 
produce would be 442, 443, or 444 hertz, which are the Continent’s custom-
ary frequencies. However, early music performers take more liberty with the 
official standard. From A 392 to A 465, they use an ever greater variety of 
standards as part of their efforts to authentically perform historical works. 
Moreover, in recent years, this movement has conquered new chronological 
terrains, as musicians have started experimenting with nineteenth- century 
standards as well.4

Such practices are not limited to the world of classical art music. Since 
the beginning of the twenty- first century, there has been a proliferation of 
controversies over A 440 in the realm of popular music. Websites promoting 
conspiracy theories present the international norm as artificial, capitalist, and 
harmful, and advocate instead the use of A 432, often as a means to recon-
nect with nature or the origins of music. Drawing on some of these claims, in 
the Netherlands, the centrist liberal political party, Vrijzinnige Partij, argues 
for A 432 as a standard on the grounds that Goebbels was responsible for 
the adoption of A 440, and that this measure causes “disarray” in music and 
society.5

Finally, and most importantly, despite the wide dissemination of Euro-
pean and American musical instruments and repertoires, as well as record-
ings, audio technologies, and tuning devices, the use of A 440 remains mostly 
confined to Western musical performance, whereas other musical traditions 
continue to be characterized by various degrees of sonic flexibility.

If musical pitch is still in flux, then, is it really an object worthy of histor-
ical inquiry? In other words, given the unsettled character of this measure, 
does a book about pitch standardization have a raison d’être? There are two 
answers to this question. First, although the degree to which this standard 
is applied in any society varies greatly, deliberate transgressions against it 
concern only a limited portion of the Western musical world. In comparison 
with the diffusion of synthesizers and other musical technologies that silently 
disseminate the standard across the world, the initiatives of early music per-
formers and countercultures advocating the end of A 440 do not undermine 
the general tendency toward uniformization at play within Western contem-
porary musical performance. Second, even these reactions against unifor-
mity are a result of the standardization process. In the absence of a dominant 
order, these critiques would not exist; furthermore, the alternative standards 
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being advocated are a result of the original negotiation process. Like concert 
pitch A 440, they emerged as propositions for a unified pitch during the cen-
tury of debates examined in this book.

Only by shedding light on the historical processes of standardization can 
one understand the strategies of diversification that characterize musical per-
formance today. Indeed, the very importance attached to discrete differences 
in frequency arose only once the actors creating this musical standard real-
ized what was at stake for them. Throughout this book, it becomes clear that 
beyond its apparent simplicity, the creation of concert pitch offers unique 
insights into the fabric of musical modernity. Revealing the interconnected-
ness of science, music, and globalization, its history requires a rearticula-
tion of established disciplinary boundaries and, thus, opens new avenues for 
research on music and sound.

An “Impossible” Standard?

The creation of a musical standard at once belonged to, and exceeded, 
broader efforts to introduce uniformity throughout nature and society during 
the modern era.6 Questions of science, industry, and politics lie at the center 
of the history of such standards as the meter, the kilo, or the second. Unavoid-
ably, standardization in music involves both aesthetics and culture as well. 
If other technical and scientific standards were principally the products of 
astronomical observatories, industrial factories, and physics laboratories, 
pitch was inevitably the concern of opera houses and concert halls, churches 
and radio studios, instrument makers’ workshops and music schools. In seiz-
ing the initiative for determining the level at which musical pitch should be 
set, scientists found their credentials disputed by a diverse body of interested 
parties, including musicians, instrument makers, and politicians. All had dif-
ferent ideas of what constituted a suitable regulating standard. These ideas 
were shaped not only by considerations about the nature of sound but also 
by conflicting notions of what sounded aesthetically pleasing, what was phys-
iologically sustainable, and what was historically consistent with the works 
of celebrated composers.

When we think about tuning, a typical image that comes to mind is that of 
a piano tuner carrying an instrument, whether a steel tuning fork or an elec-
tronic device. However, an enormous number of people were involved in the 
process that gave rise to this seemingly simple operation. The tuning device 
used by our tuner was developed through a history of negotiations whose 
participants included many more players than the mathematicians, physi-
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cists, and engineers involved in other stories of standardization processes. 
These international talks included a broad range of political authorities, from 
préfets and cabinet members to chancellors, kings, queens, and emperors, as 
well as representatives of different crafts and industries, including makers 
of diverse musical and scientific instruments, and a broad array of musical  
parties— composers, performers, instrumentalists, choir conductors, music 
critics, and directors of musical institutions. In the first decades of the twen-
tieth century, this mix was joined by a new generation of pitch ambassadors: 
broadcasters, electro- acousticians, heads of standardizing agencies, and 
members of international organizations. The stakes were high and highly var-
ied for both those attempting and those resisting the standardization of pitch, 
ranging from financial and industrial concerns to medical and aesthetic con-
siderations, political ambitions, and cultural anxieties. The social heterogene-
ity of the players explains both the time it took to secure international agree-
ment around A 440, as well as the incomplete character of standardization.

The very point of departure for determining a standard pitch was highly 
controversial, and reflected the variety of social groups and interests involved 
in the negotiations. For instance, the French physicist Jules- Antoine Lis-
sajous (1822– 1880) wanted to set the value of the diapason normal in terms 
of the metric system, proposing to adopt a B producing 1,000 single vibra-
tions, or 500 hertz, as a standard; other actors argued that the voice should 
be chosen as the ultimate criterion. Still others suggested basing the deter-
mination of the standard on the observation of existing tuning practices. This 
last approach to pitch standardization governed the production of pitch data 
during different time periods and in various geographic areas, ultimately 
leading to the creation of a record of diverse sonic worlds, whether past or 
present. In chapter 2, for example, I consider one of the most impressive 
collections of historical pitches gathered by the British scholar Alexander J. 
Ellis, which remains one of the main sources for performance practice stud-
ies. Ellis’s work reveals how universalist, hegemonic approaches to pitch 
resulted in an increased awareness of its relativity.

The first impulses for creating a uniform concert pitch reflected the pre-
dominance of aesthetic and cultural concerns. These extensive efforts to reg-
ulate musical practice were not aimed at unifying frequencies across space to 
enable the circulation of musicians and musical instruments, but were rather 
envisioned as a way to prevent changes over time. Although acousticians 
and musicologists have challenged this view more recently,7 a fundamental 
dimension at the start of the negotiations was a shared belief that pitch was 
rapidly ascending. For instance, in 1858, the composer Hector Berlioz pre-
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dicted that “pitch— having risen one tone in a hundred years, or half a tone 
in half a century— would, if its ascending march continued, go through all the 
semitones of the scale in 600 years, and would necessarily be up by an octave 
in 2458.”8 As ungrounded and fantastic as this view may seem today, it was a 
source of deep anxiety throughout the second half of the nineteenth and the 
first half of the twentieth centuries.

If pitch’s alleged ascent was depicted in such dramatic terms, and if, 
indeed, actors started to look at history to document sonic fluctuations, it is 
because the past was gaining unprecedented authority within Western music 
cultures. Since the end of the seventeenth century, “ancient music” had been 
at the center of the Academy of Ancient Music’s activities in London; and 
after the death of Louis XIV, the Royal Chapel at Versailles kept perform-
ing the works associated with the monarch’s reign.9 These trends intensi-
fied during the nineteenth century, marked both by a cult of the “Classics”— 
Haydn, Mozart, and Beethoven— and by a growing interest in music from 
the Middle Ages and the Renaissance.10 In the context of this historicization  
of the musical field, pitch’s supposed upward tendency was seen as a threat to 
the conservation of musical repertoires, especially for opera and other vocal 
music. For example, audiences wondered how a soprano would be able to 
sing the high notes of the Queen of the Night’s aria in Mozart’s Magic Flute 
if pitch continued to rise. In chapter 1, I analyze the creation of the diapason 
normal in France in relation to the country’s most eminent composers’ aspi-
rations to return to what they perceived as the golden days of grand opéra.

From the mid- nineteenth century, concerns over pitch’s historical varia-
tions merged with programs of geographic integration. But despite the emer-
gence of new questions, cultural anxieties over the conservation of musical 
repertoires remained at the core of negotiations surrounding pitch. In 1971, 
the European Economic Community’s Committee of Ministers passed a res-
olution that epitomized this phenomenon. Entitled “On the Standardization 
of the Initial Tuning Frequency,” this text started with a statement asserting 
“the need for national and European action to safeguard musical heritage.”11 
Throughout the period I consider— an age when music was increasingly seen 
as an art from the past— pitch evinced a privileged relationship to history. 
From Bach and Handel to Mozart, Gluck, and Beethoven, old masters played 
a critical role in the definition of the standard; pitch was envisioned as a regu-
lator of change over time. Today’s theories contesting the authority of A 440 
and suggesting the use of A 432 as a return to the origins of sound attest to the 
resilience of such historically grounded arguments.

From the First French Empire (1804– 1815) to the early twenty- first cen-
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tury, the standardization of musical pitch has been a process intended to 
protect the various components of past musical cultures: compositions, 
instruments, standards of musical practice, the sonic imagination of great 
composers. In mid- nineteenth- century concert halls, opera houses, and sci-
entific academies, as well as in post– World War II radio studios, acoustic 
laboratories, and standardizing agencies, pitch regulations went hand in hand  
with the invention of musical canons. Ultimately the creation of concert pitch 
was a result of emerging auditory infrastructures that reconfigured musical 
spaces— especially the possibility of recording sounds and hearing back- to- 
back performances from all over the technologized world. However, the pro-
duction of this standard was consistently envisioned as a way of securing the 
conservation of musical works from the past.

Throughout the negotiations over a standard pitch, conservationist anx-
iety intersected with the rise of a new interest in timbre, itself the result of 
the development of new instrumental genres. This “orchestral revolution”12 
brought with it an emancipation of the various instruments’ tone color. 
When an oboe and a clarinet play the same pitch, they produce a different 
sound: they have a different timbre, or color. At stake in the negotiations was 
an idea that still shapes musical practice today: that when an oboe plays dif-
ferent pitches, it also produces different colors. More precisely, there was a 
strong belief that the higher pitches of an instrument added “brilliance” to its 
sound. Thus, by increasing the tension of pianos’, violins’, and cellos’ strings, 
or shortening the pipes of wind instruments and organs, one could improve 
their sonority. One still finds a vivid trace of this notion nowadays in orches-
tras’ tendency to tune just a few hertz above concert pitch (A 442, 443, or 
444). In the nineteenth century, various categories of musicians already used 
these strategies. For example, the acclaimed solo violinist virtuoso Niccolò 
Paganini famously tuned his violin up to a full tone above the standards in 
use in the orchestras with which he performed. Debates about pitch, in other 
words, were inseparable from a new attention to tone color and, in particu-
lar, a deliberate cultivation of high frequencies for their alleged “brilliance.”

For those who feared that pitch’s escalation would ruin Western musical 
heritage, this cultivation of elevated pitch was dangerous, or even criminal. 
A litany of accusations against various categories of musicians and instru-
ment makers accompanied the negotiations. For example, in 1855, Lissajous 
blamed brass instrument makers for producing increasingly high- pitched 
instruments; and a few years later, in 1858, Berlioz similarly accused wood-
wind builders of “clandestinely raising the pitch” to “give more shine to flutes, 
oboes, and clarinets.”13 Other actors in the debates incriminated further 
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groups, including piano makers, organ builders, violinists, composers, and 
singers. In contrast to these conservative comments, many considered that 
lowering the pitch by implementing reforms was detrimental to musical prac-
tice. For example, in 1824, the French music critic Castil- Blaze ironized about 
the French government’s decision to lower the pitch at the Opera, claim-
ing that this would result in violinists playing on a loose string.14 Similarly, 
British brass instrument makers lobbied against the adoption of the French 
pitch until the late 1920s, arguing that it would take away the “brilliancy” of 
their instruments’ sound. Throughout the negotiations, the question of pitch 
thus crystallized contrasting aesthetic positions, themselves enmeshed with 
broader cultural prejudices. At the heart of these tensions were conflicting 
views on the respective role that past and present musical genres and reper-
toires should play in contemporary musical performance. As some conserva-
tive voices summed it up after the Second World War: deciding on a pitch for 
musical practice ultimately amounted to choosing between Bach and jazz.15

In addition to being primarily defined in relation to competing visions 
of history, pitch standardization was contingent on geographic contexts, a 
complicating factor that created a lot of misunderstandings. To begin with, 
the expression “musical pitch” lacks a clear equivalent in French, German, 
and Italian. In all these languages, the notion has at least two possible trans-
lations. While the words “diapason,” “Kammerton,” and “corista” referred 
respectively to the standard in use at a given time or place, the words “ton,” 
“Tonhöhe,” and “tono” designated the perception of a lower or higher pitch. 
What is more, in the nineteenth century, the French word “diapason” not 
only referred to abstract standards in use for musical practice and instru-
ment building— the “convention by which one attributes the name of a cer-
tain note to a certain sound”16— but also to the instruments that embodied 
such standards (increasingly, but not exclusively, steel tuning forks), as well 
as the ambitus of a given voice or instrument (the range of sounds extending 
from the lowest to the highest note that can be produced).

Ways to quantify and represent pitch varied far beyond linguistic fluctu-
ations. Before the general acceptance of electro- acoustical procedures for 
sound measurement in the interwar period and the use of the hertz as a uni-
form unit from 1960,17 sound measurements were embedded in diverse cul-
tural contexts. For example, in France the use of single vibrations to indicate 
frequency prevailed, whereas double vibrations predominated in Germany, 
Britain, and the United States. Tuning procedures were also subject to tem-
perature variation, measurements of which had to be converted between 
degrees Celsius and Fahrenheit. Determining pitch was also inseparable 
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from counting time, and the second itself was not a universally agreed- upon  
measure.

A minor error in translation happened to aggravate this metric chaos. In 
1860, Britain’s Royal Society of Arts published a translation of the French 
decree on the diapason normal. The 1859 resolution fixed the level of the stan-
dard in relation to what was then thought to be Paris’s average temperature: 
15° Celsius. Tying the pitch to a temperature showed that the decree’s authors 
were aware that temperature, in changing the density of the metal of the fork, 
had an impact on the way it vibrated and, thus, on its pitch. The translator for 
the Royal Society misinterpreted the indication of temperature in the text, 
and for several decades British and American audiences wrongly considered 
the 15° Celsius accompanying the number of single vibrations fixed for the 
diapason normal to be the desired temperature level of the room where music 
was performed. (It actually referred to that of the workshop where tuning 
forks were manufactured.)

Adding to this metric and linguistic chaos, nineteenth- century pitch nego-
tiations revolved around two different notes: A and C. In France, Germany, 
and Italy, conversations started to gravitate around the note A, for practical 
reasons rooted in the reality of musical instrument building— A being the 
note of the open string on a violin. In contrast, however, Britain and the 
United States followed the long tradition of natural philosophy and music 
theory, rooted in the practices of organ builders, that used C as the founda-
tional note. This represented a major epistemological obstacle, given that 
the relationship between various musical notes was not fixed, neither histor-
ically nor at the time. Equal temperament, the tuning system resulting from 
the division of the octave into twelve equal parts, only became dominant in 
the interwar period— and even then, it was only partly realized, as it remains 
today. Throughout the nineteenth century, the tempered scale coexisted with 
other tuning systems, including just intonation and various meantone tem-
peraments.18

As a result of this variety in tuning systems, the same A could produce a 
multiplicity of frequency values for each note of the scale. Conversely, there 
were several possible As for any other note of a scale. This is, for example, 
what the Belgian acoustician Charles Meerens explained, in 1873, when intro-
ducing A 432 (or 864 simple vibrations) for the first time in the debates. He 
derived this pitch from C 512, a pitch praised for its mathematical quality at 
the time (it was an octave higher than the mathematician Joseph Sauveur’s 
suggested “ton fixe” C 256, a figure adopted by generations of acousticians 
after him19). Meerens detailed how “the acoustic science offered us three 
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numerical values for .  .  . A,” including one in Pythagorean tuning, one in 
equal temperament, and one resulting from the application of a 5/3 ratio— by 
which C and A were respectively assigned the role of dominant (fifth degree) 
and third degree in the key of F major.20 Meerens’s selection of Pythagorean 
tuning revealed the contested character of equal temperament at the time, 
while his justification for this choice— the system’s alleged “natural” char-
acter, itself a guarantee of its legitimacy— revealed its epistemological, cul-
tural, and sociopolitical implications. Cultural trends such as historicism and 
globalization in fact embedded concert pitch in ever more diverse systems 
of tonic organization, thus further contributing to the unsettled character of 
the standard.

Alongside musical standards, pitch measurements exhibited a local char-
acter at the beginning of the nineteenth century. Pitch values were insepara-
ble from the various material and cultural contingencies of their production: 
to secure the validity of their measurements, acousticians had to describe at 
length the method and apparatus used to produce them. It is only over the 
course of pitch negotiations that scholars started to detach pitch data from 
the specific contingencies of their production, as part of their project to tune 
the world. Aiming to document tuning practices on a broader chronological 
and spatial scale, European and American scholars produced assemblages of 
measurements recorded by different acousticians and, through a variety of 
practices that were themselves entangled with multiple technologies, worked 
to redefine pitch as a unified phenomenon. For example, in 1854, the French 
physicist Charles Delezenne, a member of the Société des sciences, de l’agri-
culture et des arts (Society of Sciences, Agriculture, and the Arts) in Lille, 
northern France, produced a table that emphasized pitch’s tendency to rise 
over time, by combining his own measurements of the instruments of Lille’s 
orchestra with that of several scholars from the eighteenth and first half of the 
nineteenth centuries. Similarly, the French commission justified their inter-
vention by presenting a table demonstrating the escalation of pitch through 
a list of measurements from various acousticians organized chronologically.21

Pitch’s unification on a theoretical level seemed to be the condition for its 
uniformity in practice. But because this unification overlooked the impor-
tance of materiality in the production of pitch, this new way of defining pitch 
made it virtually impossible to implement a standard. The history of pitch 
standardization reveals the contradictions between universalist conceptions 
of pitch and the local conditions of its production. Debates about tempera-
ture especially crystallized this problem. As mentioned above, in 1859, the 
decree that imposed the diapason normal in France defined the standard  
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in relation to the sound of a tuning fork at a temperature of 15°C, reflect-
ing both contemporaries’ awareness of the impact of temperature on sound 
and reformers’ high standards of acoustic precision.22 This sealed a compli-
cated relationship between the standard and its various applications that 
haunted the subsequent decades of negotiations. While assessing the con-
nection between tuning forks and temperature was a relatively straightfor-
ward process, things were much more complex when it came to musical 
instruments in the context of actual performances. As approaches to pitch 
standardization started to encompass not only the practices of natural phi-
losophers and scientific instrument makers in their laboratories and work-
shops, but also those of musicians across various settings, as they did from the 
mid- 1880s, the entanglement of musical instruments’ varied materiality and 
design with music’s variegated environments made it clear just how daunt-
ing the project of unifying sound frequencies would be. This was especially 
challenging beyond the limits of Europe and the United States’ temperate 
climates, namely in colonial settings where Westerners used sound as a tool 
to impose their authority over indigenous societies.

Standardizers’ awareness of the difficulty of controlling frequencies 
became all the more apparent with the development of new techniques of 
sound measurement based on new sonic media. In the period between the 
two world wars, broadcasting afforded acousticians new means to approach 
pitch in time, which made them both increasingly aware of its variations over 
the course of musical performance and eager to control these variations. 
The more they learned, the more of a problem these variations became— 
encompassing not only the production of a proper tuning device and the 
initial tuning frequency of a single instrument or a group of instruments, 
but also the totality of elements involved in the production of sound, from 
the temperature of rooms to musicians’ routines and the different materials 
employed to make instruments. Despite increasing sonic control, these tech-
niques have not yet solved the problem that interwar studies started to objec-
tify: it remains impossible to maintain a constant pitch throughout any given 
musical performance.

In addition to these epistemological and technical problems, I uncover 
throughout the book many instances of resistance triggered by the making of 
this norm and the many alterations that followed— from British efforts to lib-
eralize concert pitch, to the American transformation of the standard in rela-
tion to the development of popular music and new sound media, to Prussian- 
dominated German lands’ refusal to align with Vienna’s tuning practices, to 
the Australian rebellion against the British Empire. In all of these cases, polit-



14    Introduction

ical considerations intersected with economic concerns: Why invest money 
to conform to a norm imposed by an exogenous power? Who has the right to 
direct and govern musicians’ techniques and musical institutions’ finances?

The history I present shows that the attempt to introduce a unified stan-
dard for music has been both laborious and conflicted. One should not, how-
ever, always take at face value the arguments that actors mobilized during 
the negotiations. Among these, for example, were a number of myths. As 
Berlioz’s emphatic statement about pitch’s escalation reveals, some fears were 
not justified— but nonetheless played a driving role. In addition, some par-
ties employed arguments in bad faith. Instrument makers in particular often 
used artistic or scientific arguments to make the case for universal pitch when 
their real reasons were industrial or commercial. This attempt to exploit the 
centrality of cultural concerns inherited from pitch debates during the First 
French Empire should not overshadow the importance of more recent, shift-
ing economic interests that played a major role in the creation of concert 
pitch since the mid- nineteenth century: the industrialization of instrument 
making, the rapid development of global trade and, later, the rise of the 
broadcasting and recording industry.

Even when standardizers managed to create a consensus around a pitch 
and embody it through a set of reliable technologies (whether tuning forks, 
radio signals, electronic tuners, or musical instruments), it was often difficult 
to make the public aware of, let alone eager to adopt it. Theoretical defini-
tions and physical incarnations of the standard were not sufficient. Tuning the 
World shows that the diffusion of standards involves a complex combination 
of legal, bureaucratic, social, and aesthetic efforts. Given the different juris-
dictions governing diverse aspects of the process, pitch was at once highly 
mutable and stubbornly immobile.

After World War II, new scientific approaches to pitch started to empha-
size the subjective character of the standard. Drawing on psychology, acousti-
cians increasingly differentiated between the phenomenon of frequency and 
its perception, and began to insist on the impossibility of reducing concert 
pitch to its techno- scientific specifications. By the time the standardization 
process was complete, the standard proved applicable in only a fraction of 
the situations for which it had initially been thought useful. The aesthetic, 
subjective aspects of pitch have ultimately exercised an equal, if not opposing 
power to the gradual triumph of standardization.

What might a successful standardization effort look like, given the com-
plexity of the endeavor and the variety of historical actors? Would it consist 
of the broad distribution of accurate forks, the cooperation of musical parties 
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performing in tune with concert pitch, of audience awareness of the stan-
dard? Crucially, to what extent were standardizers themselves able to per-
ceive the transformations of musical soundscapes? In all likelihood, actors’ 
perceptions have been shaped over time by a rising awareness of pitch’s het-
erogeneity, as well as a new sensitivity to the bandwidth defined by particular 
frequencies. Take, for example, the phenomenon of listeners with perfect 
pitch, who struggle to hear a “Baroque” performance presented, in its “orig-
inal” key, at 415— the pitch long deemed appropriate to this era, though it is 
a full semitone below today’s concert pitch. To them, Bach’s B- minor Mass 
sounds as if it was in A- sharp. Such an experience, itself the product of the 
standardization process, gives a sense of the transformations that two centu-
ries of negotiations have produced on Western ears. Paradoxically, the more 
standardized musical soundscapes became, the more diverse pitch seemed 
to be.

How exactly pitch standardization reshaped the way audiences perceive 
sounds remains somewhat of an open question. The material transformations 
I analyze often have very little to do with perception— as a BBC engineer 
noted humorously when the BBC started the daily broadcast of a 440 hertz 
signal with an accuracy of 1 part in 10 million, this degree of precision lay 
far beyond what the ear of Sir Adrian Boult, the BBC orchestra’s conductor, 
could hear.23 While the music’s material culture has reshaped the way we 
experience music and sound, it does not offer a specific picture of the trans-
formations in the history of perception.

Science, Technology, and the Making  
of Musical Modernity

Over the last two hundred years, pitch standardization has shaped all dimen-
sions of musical practice. Ear formation and a good intonation have become 
the cornerstones of musical curricula and education programs, while the 
search for stable frequencies has governed the design and modes of produc-
tion of musical instruments, the acoustics and ambient conditions of music 
rooms, as well as the techniques and routines of musicians. This transforma-
tion has renewed the way audiences experience music across a wide array 
of musical genres and traditions in several parts of the world. In light of the 
centrality of pitch standardization in the history of contemporary musical 
performance, it is striking to note how little attention it has received from 
musicologists. To some extent, this lacuna results from the standardization 
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process itself. Standards have a tendency to sink “below the level of social 
visibility.”24 What is more, invisibility is the condition for their success: in 
the words of historian of science Simon Schaffer, “As for a crime, the secret 
is not in committing it, it’s in making it disappear.”25

The absence of a thorough study of musical standardization, however, 
is also the result of a reluctance among music scholars to embrace new 
approaches from other disciplines within the humanities and social sci-
ences. Over the last thirty years, an abundant literature has taken standards 
out of their invisibility: scholars in the field of history of science have ana-
lyzed the historical contingencies of the creation of these objects,26 while 
science and technology studies (STS) have drawn attention to the ubiquity 
of standards and the ways in which they shape all dimensions of social life, 
from metrology— the scientific study of measurement— to engineering, med-
icine, and education.27 The efforts of these authors have put into question the 
invisibility of standards and shown rather just how political and cultural they 
are. Researchers from other disciplines— historians of art and architecture, 
scholars of media and sound— have followed this lead.28 In his Harmonious 
Triads, historian of science Myles Jackson has demonstrated the relevance of 
such lines of inquiry for the study of music. Here, he analyzed the production 
of standards in light of nineteenth- century Germany’s scientific and engineer-
ing contexts. The musicological study of pitch, however, has largely remained 
an object of philological inquiries that aim to restore the standards in use at 
a given time and place and thus allow the historically “authentic” interpreta-
tion of repertoires from the past.29

To understand what was at stake in the determination of a unifying musi-
cal measurement for pitch, one has to go beyond “purely musical” concerns 
and consider a wide array of sonic practices. The fixing of an audible point 
of reference first brought together diverse formal and practical approaches 
to sound, uniting the intellectual frameworks of natural philosophers and 
makers of musical and scientific instruments with those of musical practi-
tioners. Moreover, research on musical pitch was rarely divorced from wider 
scientific interests. Rather, it was typically connected with broader, more 
crucial, acoustic problems. Lissajous, the brilliant and ambitious young 
experimentalist who later became famous for his observation of acoustic 
curves, encountered the challenge of pitch standardization while develop-
ing new methods to scrutinize the movements of vibrating bodies, such as 
strings, plates, or tuning forks. Eager to take advantage of the interest in 
acoustic demonstrations among French elites to make a name for himself  
in Paris, he envisaged his work on tuning forks as one of the many applica-
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tions of a new theory he had developed— indeed, his intervention in pitch 
debates proved to be an efficient way of advertising his work on vibrations. 
This case shows that the regulation of pitch was inseparable from the devel-
opment of laboratory and industrial techniques, as well as from the appeal 
of acoustics within mid- nineteenth- century European societies. Similarly, 
Charles R. Cross (1848– 1921), one of the first directors of MIT’s physics lab-
oratory, played an important role in the standardization of pitch in the United 
States. Just as with Lissajous, his commitment to musical pitch resulted from 
his engagement with broader acoustic issues at the time, including debates 
over the nature of speech and vowel sounds. Cross also benefited from the 
institutional, financial, and technological support that this research elicited 
in the United States in the last decades of the nineteenth century.

If research on musical pitch reaped benefits from wider acoustic pro-
grams, standard pitches and tuning forks also had an impact far beyond the 
walls of instrument builders’ workshops, concert halls, and other music ven-
ues: they were used as disciplining tools in contexts ranging from physiology 
to psychology, and from neurology to engineering.30 The tuning fork, for 
example, was psychiatrist Jean- Martin Charcot’s premier instrument to treat 
catalepsy and hysteria, helped diagnose the causes of hearing loss through 
standardized tests, and shaped everyday experiences of technology, such as 
communication through the telephone.31

Today, interdisciplinary studies located at the intersection of musicology 
and history of science are particularly dynamic.32 But the lack of interest paid 
by music scholars to pitch standardization as a cultural and political process 
shows that the field remains primarily dedicated to the study of musical rep-
ertoires, styles, and institutions. Such a frame obfuscates some of music his-
tory’s central features. The Austrian critic Eduard Hanslick, one of the most 
influential figures of nineteenth- century European music culture, is best 
remembered for his contribution to the concept of “absolute” music and the 
myth of music’s autonomy. Although much has been written about his aes-
thetic commitment to the Austro- German musical tradition embodied by 
Brahms, and his crusade against Wagner, Liszt, and other eminent composers 
of his time, far less known is his role as one of the most vocal advocates of 
pitch standardization. Indeed, Hanslick believed such regulations to be the 
musical equivalent of a well- ordered railway system.

Hanslick’s interest in pitch standardization not only reveals the central-
ity of debates over this question in mid- nineteenth- century Western musical 
circles, but exemplifies their inseparability from core aesthetic concepts. The 
critic’s commitment to standardization was the product of his concerns over 
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the transformation of European music cultures; conversely, his universalistic 
views of music owed much to the intensification of musical exchanges across 
the Continent. Science and technology played a key part in the making of 
contemporary music cultures. Musical ideas and practices, as ethereal as they 
seem, are shaped by industrial practices, international trade, and the devel-
opment of transportation infrastructures. And whereas research where the 
histories of music and science intersect may seem somewhat irrelevant to the 
broader field of musicology, it in fact greatly enhances our understanding of 
past musical cultures. Concert pitch, being an interface between mundane 
musical practices and larger scientific and technological systems, is a perfect 
example of scientific insights’ relevance for general musicological inquiries.

Given the absence of clear boundaries between music and science and 
the inextricability of both domains from instrument building in the nine-
teenth century, the only way to understand the history of musical pitch is 
to combine perspectives from musicology and cultural history with those 
drawn from the research undertaken on standards and standardization pro-
cesses in STS.33 Tuning the World shows how such perspectives can transform 
our understanding of music. Collectively, this scholarship has demonstrated 
how standards were inseparable from historical processes that are often seen 
as part of the “modernization” of societies, such as industrialization, urban 
growth, globalization, and the development of experimental cultures in the 
sciences. As the products of highly charged interactions between political, 
scientific, and industrial networks, these standards connected diverse sites of 
activities and have played a key part in regulating national and international 
markets since the beginning of the “industrial revolution.”34

Just like other scientific and technical standards, the creation of a sonic 
point of reference figured prominently within the profound transformations 
of European and American societies in the last decades of the nineteenth 
century. The Treaty of Versailles in 1919 epitomized this relationship. In ar-
ticle 282, section 22, amid the reaffirmation of economic regulations between 
Germany and the Allies, which included the unification of the metric system 
and of pharmaceutical formulas for drugs, is a clause specifying a new musical 
unit: “concert pitch.” This document demonstrates that musical standard-
ization was inseparable from the development of international commercial 
exchanges well into the twentieth century.

Emphasizing the value of musical standardization in light of broader sci-
entific phenomena does not mean underplaying fundamental differences 
between musical and scientific approaches to sound. Different actors con-
ceptualize and experience pitch in contrasting ways. What is more, the 
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efforts to standardize pitch involved far more actors and institutions than 
those involved in previous books that have analyzed standardization pro-
cesses. This narrative changes the way we think about those projects, com-
plicating previous understandings of the relations between technology, mea-
surement, statecraft, political economy, and culture. Thus, Tuning the World 
shows not only the benefits of tracing the history of pitch standardization 
within the context of science and technology, but also the utility of music and 
sound studies for broader historical inquiries. By balancing science’s author-
ity over society, music complicates and enriches previous understandings of 
modernity.

This narrative also changes the way we think about the musical experi-
ence. Behind every musical performance lives an enormous apparatus of 
musicians, composers, instrument makers, institutional directors, acousti-
cians, committee members, bureaucrats, broadcasters, and audiences. These 
actors work together and against each other to create and experience musical 
sound. The efforts to invent, resist, measure, and implement a standardized 
pitch were fraught and only fleetingly successful because the experience of 
sound is ephemeral and subjective. As much as this story is about the imple-
mentation and infrastructures of measurement, it is also about aesthetics.

To be sure, pitch standardization was not an isolated process. Rather, it 
participated in a broader increase in the attention paid to precision within 
Western musical cultures. By the time Europe’s musical circles started dis-
cussing the question of pitch unification, they were also debating the stan-
dardization of tempo,35 of the musical scale, and of musical notes’ des-
ignation. What is more, it was often the same institutions and actors who 
advocated pitch standardization and other musical standards. For example, 
in 1812, when members of the Paris Conservatory began to discuss the ques-
tion of pitch standardization, they also examined a recent invention intended 
to regulate time during the institution’s performances. Likewise, William 
Braid White, one of the artisans of pitch standardization in the United States 
just after the First World War, was also responsible for creating a method to 
implement equal temperament on pianos.

While recognizing these connections, this book does not provide a full 
study of increased precision within the musical realm: not only would this 
largely exceed the limits of a single monograph but, more importantly, pitch 
distinguishes itself from tempo, the tempered scale, or the names of notes. 
Considering pitch in light of these other standards actually helps identify its 
specificity. Tempo, the tempered scale, and notes’ designation were unlike 
pitch in that they did not solicit as much public attention, probably because 
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they did not contain the same density of material and symbolic implications 
as pitch. Whether or not musicians played in time did not have any conse-
quence for the construction of instruments and was thus of little importance 
to industrial actors; and while the implementation of equal temperament was 
of greater concern to these groups, it did not possess concert pitch’s politi-
cal significance— that of being both the symbol of universal harmony and a 
tool by which one could set the tone of international relations. It therefore 
does not come as a surprise that ISO 16, fixing concert pitch A 440, is the 
International Organization for Standardization’s unique musical standard. 
This distinction in itself reveals the peculiar position that the standard occu-
pies within Europe’s broader culture of musical precision. Pitch, inasmuch as 
it bridges international politics and large- scale political economies with the 
most mundane experiences of ordinary musicians and listeners, is an object 
of unique historical richness.

This book offers a new way of thinking about the materiality of music. 
In recent years, music scholars have increasingly turned to technology as 
part of their attempt to break with ethereal conceptions of sound, offering 
a new organology, studies on embodiment, and scientific and technologi-
cal perspectives on sound and music- making.36 In rejecting the concept of 
music’s autonomy, the “material turn” taken by recent musicology has broken 
with the discipline’s long idealist tradition. Yet this trend has only seldom 
involved an engagement with broader sociopolitical and economic consid-
erations, and may have sometimes paradoxically contributed to reinforcing 
music’s autonomy.37 Expanding on this research, my approach shows how the 
study of relationships among music, science, and technology can ultimately 
reshape our understanding of global history.

Pitch and “the World”

The history of concert pitch not only connects musical and scientific ques-
tions, but establishes unexpected connections between sound and global pol-
itics. Just as for the kilo, the meter, and the second, international and local 
contexts shaped the manufacturing and dissemination of standards of pitch. 
As regulating systems, standards are intended to secure uniformity and preci-
sion over time and space. Yet different cultures have different understandings 
of what is precise; and uniform measures have frequently been objects of 
national and institutional competition, with different laboratories and coun-
tries promoting rival measurement regimes.38 Processes of standardization 
provoke controversy and require careful negotiation. Unifying measures 
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remain inherently political, whether or not they are created in reference to 
nature and regardless of the knowledge used to substantiate their authority. 
Within the natural sciences, the invoking of a natural unit or constant as the 
basis for a unifying measure has provided powerful strategies for securing 
a standard authority with scientific and nonscientific audiences alike. For 
instance, the meter in the late eighteenth century claimed to be a portion 
of the globe, while the second was based on a fraction of the earth’s rotation 
cycle. Yet ironically, standards often produce variety rather than secure unity. 
For example, the creation of the metric system during the French Revolution 
resulted in the juxtaposition of old and new units during the first decades 
of the nineteenth century.39 Similarly, the global dissemination of standards 
of time that began in the middle of the nineteenth century and remained a 
highly contested process until the aftermath of the Second World War cre-
ated a mosaic of systems that not only revealed, but enhanced differences 
in cultural understandings of this concept: we continue to live in a world 
marked by the coexistence of Gregorian, Islamic, and Chinese calendars, as 
well as by sustained debates about daylight saving time.40 In a similar fashion, 
musical pitch triggered countless processes of diversification and resistance.

Efforts to tune the world from the mid- nineteenth to the mid- twentieth 
centuries went hand in hand with the constitution of a transnational musi-
cal space. As early as 1637, when Mersenne imagined such a standard in his 
Harmonie universelle, it was in reference to a global musical world spanning 
“Paris to Constantinople,” Persia, and China.41 Similarly, the making of a uni-
fied pitch in the nineteenth century was part of the globalization of the musi-
cal field as it reacted to the combined impact of industrialization, the inter-
nationalization of trade, and colonialism. Standardizers hoped their plans 
would transcend the limits of their own world: their reforms encompassed 
the entire globe. Pitch reforms were “universal.” Yet a close examination of 
their efforts reveals that most of the time, “the world” stood for Europe, the 
United States, and their colonies. What is more, the space that standardizers 
wished to unify within these limits was mostly that of Western art music, 
further drawing a geography of elite musical practice. Far from creating a 
single, unified world, attempts to standardize music produced a multiplicity 
of distinct “worlds” whose contours differed from one context to the next, 
and varied over time according to the state of international relations, the sign-
ing of trade treaties, colonial and military developments, as well as varied and 
shifting cultural values.

Although Tuning the World mostly focuses on Europe and the United 
States and not the world, it shows that the standardizing of sound under-
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taken by these nations was world- making. The ephemerality of pitch, what-
ever its material forms, motivated not just standardization but expansion. 
The impulse to standardize pitch became a type of proxy for the imperial 
ambitions of Western nations. Relating its story provides a history of how 
they defined their worlds.

The world of the standardizers changed throughout the negotiations, 
from a single musical site in the first years of the nineteenth century— the 
Paris Opera— to entire nations in the second half of the nineteenth cen-
tury, to internationalist projects from the 1880s onward. At first limited to 
Europe and its colonies, it came to span the Global South after World War II.  
Efforts to tune the world and the power relations that resulted therefrom 
took on many forms, from the French government’s imposition of a national 
measure on its own départements, to Austrian and British efforts to unify 
frequencies across their vast empires, and from Europe’s exertion of influ-
ence over the United States, to American imperialism and Western modes 
of global governance. Tracing pitch standardization requires us to combine 
methodologies— including global, postcolonial, and transnational histories— 
and to vary constantly our levels of analysis. In working with actors’ stories 
and conceptions of their own “worlds,” this book makes an intervention in 
ongoing dialogue about what constitutes the “global.” Rather than mobilizing 
a preconceived idea of “the world,” I show how music and sound can help 
us recover the historical, shifting, and competing notions that surround the 
concept. In doing so, I demonstrate how universalist ideals played a key role 
in shaping the emergence of Western nations.

Standardizers’ universalist ideas of sound and music transformed the 
world’s soundscapes, and this book contributes to the conversations that 
composer Murray Schafer inaugurated with his influential The Soundscape: 
Our Sonic Environment and the Tuning of the World. In this work, Schafer 
used the concept of “soundscape” to draw attention to the sonic implications 
of modernization. Claiming that our sonic environments were undergoing a 
rapid transformation, Schafer warned of the detrimental effect that noise pol-
lution imposed on industrialized societies and called for a better management 
of the world’s sounds as well as for the development of acoustic design. To 
do so, Schafer promoted the emergence of environmental acoustics as a way 
to determine which sounds were worth preserving and which to eliminate. 
Referring to the recent expansion of music to include all sorts of sounds (such 
as the works of John Cage), and contemplating the world as “a macroscopic 
musical composition,” Schafer considered it the musician’s responsibility to 
provide a new orchestration of our environments.42
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More than forty years since the publication of Schafer’s program, my book 
provides a prehistory of the state of affairs that Schafer analyzes in his. I show 
that modernization had an impact on the world’s sound environments long 
before the emergence of noise as a sociopolitical category. I also provide 
a new definition of “the soundscape.” Rather than referring to the sounds 
already extant in our modern spaces, I focus on sound fabrication. Through-
out this book, I define the “soundscape” as a hulking infrastructure of sound 
creation and maintenance. In doing so, I highlight the political implications of 
the notion, by showing the co- construction of soundscapes, world- making, 
and imperial conquest.

Beyond building on Schafer’s seminal work, my work further contributes 
to ongoing reconfigurations in the field of sound studies. While previous 
books on the relations between music, science, and technology have mostly 
focused on a national scale and a few select countries, including Germany, the 
United States, and Britain,43 the history of pitch standardization reconstructs 
the significance of and manifold connections between different territories. 
This redefinition of the frame of study does not merely add new contexts 
to the map of studies of sound and science but, more importantly, contrib-
utes to an ongoing redefinition of their scope of inquiry. Scholars’ focus on 
the United States and Germany has indeed contributed to a homogenization 
of the questions within these fields, and a related tendency to universalize 
problems that were instead specific to these two geographic areas. Drawing 
on this observation, several scholars have called for an expansion of sound 
studies’ field of investigation.44 Tuning the World contributes to this tendency 
by uncovering the variety of Western sonic epistemologies. Designed to dis-
cipline and unify sonic and musical practices, whether as a historical phe-
nomenon or an epistemic tool, concert pitch is thus a fecund site to start 
recovering the great plurality of sound, as both a material and an immaterial 
object. Far from simply describing a process of sonic uniformization, I revive 
the forgotten voices and propositions of actors involved in the making of this 
norm, and thus ultimately provide grounds for a “de- tuning of the world.”

While the limits of the worlds that this book examines were in flux, the 
negotiations around A 440 nevertheless resulted in the creation of global 
lines of demarcation that continue to shape research on music up to this day. 
In the context of a growing awareness of the relativity of Western musical 
sounds and evidence of how musical cultures are historically and geographi-
cally contingent, standard pitch, like the tempered scale and tonality, became 
reified as a natural feature of European music. The production of knowledge 
borne along the negotiations to document pitch’s historical and geographic 
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fluctuations has informed the way Western music scholars and musicians 
think about, and practice, music. The work of the British scholar Alexan-
der Ellis at the end of the nineteenth century, examined in chapter 2, shows 
how pitch standardization durably shaped scientific approaches to music.  
A scholar of mathematics and philology, Ellis conducted an extensive study 
of musical pitch on a global scale that inspired both the first generation of 
comparative musicologists around 1900 and the pioneers of the “historically 
informed performance” movement after World War II. He thereby ultimately 
laid the groundwork for two of musicology’s branches, located on each 
side of the discipline’s main divide between “Western” and “non- Western” 
musics: performance practice studies (itself a part of historical musicology) 
and ethnomusicology.45

In unraveling the variety of Western epistemologies, this book also avoids 
overly simplistic narratives based on binary oppositions between Western 
and non- Western music and sounds. Crucially, by revealing the chaotic state 
of Western musical infrastructures far into the twentieth century, it sheds 
new light on the notion of Western music. To a large degree, “tuning the 
world” remained a mere wish. In using this phrase, I thus do not mean to 
reiterate the hegemonic and unrealistic gesture of standardizers. Rather, I aim 
to draw attention to the tension between the vision of those eager to intro-
duce a global norm and the diversity introduced by the myriad responses 
to their project. In showing Europe’s and the United States’ repeated fail-
ures at securing global sonic uniformity, I ultimately challenge some of our 
most common assumptions about Western music. As I show in the book, the 
expression “Western music” was forged as a performative notion in order to 
soothe Euro- American anxieties amid a rapidly changing musical world. In 
using this concept without proper contextualization, music scholars tend to 
accomplish in their writings what historical actors failed to do in reality, thus 
ultimately reinforcing the hegemonic gestures they aim to critique.

Further, my taking an empirically grounded approach allows me to revise 
some of our most common assumptions about global politics. In particu-
lar, since pitch is located at the intersection of music, science, and industry, 
the negotiation of this standard involved actors whose role in the history of 
international relations has remained invisible so far, among them broadcast-
ers, electro- acousticians, and instrument makers. Turning to these figures,  
I explain how future enemies were able to agree on a norm synonymous with 
universal harmony just a few months before the outbreak of World War II. 
The year 1939 is not an isolated example: throughout this book, it becomes 
clear that music has often played a role in international exchanges during the 
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modern era. And although it bears the mark of greater geopolitical turmoil, 
the history of musical diplomacy also reveals how countries were sometimes 
able to reach agreement amid strained relations. Whether we focus on Brit-
ish attempts at introducing the French pitch in 1860 in the midst of political 
anxieties over Napoleon III’s autocratic regime, German efforts to spread the 
diapason normal across their territory despite increasing rivalry in the 1860s, 
or the adoption of a “German standard” in the United States after the two 
countries went to war in 1917, the history of musical standardization sheds 
new light on the history of international relations.

The five main chapters of this book track the standardization of musi-
cal pitch from Second French Empire to post– World War II Europe and 
the United States. Going back to our oboist, the book follows her across 
multiple— aesthetic, scientific, industrial, and political— transformations, 
showing how her seemingly tiny, mundane gestures are actually the result 
of a larger history of standardization on a global scale. The oboist does not 
simply produce a concert pitch with her instrument but first adjusts the pitch 
of her oboe using a small tuning device. Her effort serves to mediate a spe-
cific, materialized sound to the rest of the ensemble. Why is it considered 
necessary? This is what I examine in chapter 1, by looking at the creation of 
the French diapason normal in 1859. I unpack the interplay of diverse epis-
temologies, practices, disciplines, and social fields that shaped this point of 
reference, and trace its political foundations back to Napoleon III’s central-
ized, autocratic government. Chapter 2 studies the international dissemina-
tion of this French standard into the first decades of the twentieth century, 
asking what happens if our oboist is traveling and must tune to a different 
concert pitch, one used by local ensembles. The unification of the world’s 
musical soundscapes raised innumerable political, bureaucratic, economic, 
and material challenges, revealing sound’s remarkable tendency to indisci-
pline. In chapter 3, I turn to the oboist’s practice of retuning after intermis-
sion or between pieces as the concert hall heats up or as additional instru-
ments join for specific pieces. I show that this gesture is tied to two broad 
reconfigurations of the field of negotiations: the empowerment of the United 
States on the international stage and the rise of the entertainment industry, 
which, together, led to the replacement of the diapason normal with A 440. 
Chapter 4 explains how the oboist came to use an electric tuner instead of a 
steel tuning fork. It shows that the production of electroacoustic signals to 
embody the standard is inseparable from the development of a new diplo-
macy of pitch, enmeshed with the traumatic memory of World War I and 
Western engineers’ desire to keep the world at peace. Finally, chapter 5 revis-
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its our oboist’s practice of tuning her own instrument even when performing 
alone. The last stage of pitch negotiations, amid a dramatic reconfiguration of 
power relations and sound knowledge, revealed the fundamentally subjective 
character of the standard. Ultimately, the only soundscape one experiences 
is one’s own.

From a purely sonic point of view, Tuning the World investigates the shift 
from 435 to 440 hertz: an almost negligible difference in terms of hearing, 
yet one that embodied enormous cultural tensions and historical change. The 
five vibrations separating the diapason normal from the American standard 
adopted in 1955 are the audible manifestation of standardizers’ struggles to 
implement a universal point of reference. Rich with a long history, our cur-
rent concert pitch continues to resonate with the voices and actions of those 
actors— human and nonhuman— involved in the making of this unique stan-
dard.

All in all, this book shows that far from being ethereal, music and sound 
are shaped by large- scale techno- scientific and industrial systems. At the 
same time, culture and aesthetics, in fueling many different forms of resis-
tance and appropriation, exert their own fine- tuning power upon the world’s 
political economies.



27

What! You will submit, to the same rule, the vocal cords and the violin 
string, mucous membranes and copper?

Charles- Jacob Marchal de Calvi

What drove the first large- scale effort to tune the world? Why did a gov-
ernment take action to unify musical soundscapes worldwide? And why did 
its decisions create long- lasting, intense controversies? In answering these 
questions, this chapter highlights the historical contingencies that under-
pinned the creation of the first standard pitch, explains why so many parties 
got involved in attempting to define it, and details what was at stake for them 
in the process.

On 16 February 1859, France was the first nation to introduce, by a decree, 
the use of a national standard of musical pitch for all state- funded and state- 
controlled institutions. The text of the imperial decree stated that the new 
standard had to be a quarter of a tone lower than the one in use at the Paris 
Opera and set the standard tone, an A above middle C, at 870 vibrations, 
or 435 hertz. Three weeks later, a professor in the Faculty of Medicine in 
Paris, Charles- Jacob Marchal, published a “free reprimand” in the columns of 
the music journal La France musicale. Dr. Marchal expressed his disappoint-
ment in his government’s decision and justified his intervention on medical 
grounds. On the one hand he disapproved, as a physician, of the choice of 
what he considered an insufficient remedy to the damages caused by high 
pitches on the larynges of vocalists. In Marchal’s opinion, a pitch of 435 hertz 
would not protect voices from the “excesses of tonality.” On the other hand, 

Chapter One

Tuning the Nation
Aesthetics, Science, Industry, and the French Pitch
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as a lover of music, Marchal worried that lowering the pitch would eliminate 
its expressive power. Sharing the widely held assumption and aesthetic prem-
ise that “the higher the pitch, the brighter the sound,”1 Marchal demanded 
“emotion whatever its cost, without any regard for the vocal cords of my 
neighbor.”2 To reconcile his physiological and artistic concerns, Marchal sug-
gested the adoption of a “dichotomous solution”: fixing not one, but two 
different standards. He summarized: “There is a vocal and an instrumen-
tal music. Can, and should, the conditions of tonality be the same whether 
it applies to vocal, instrumental, or vocal- instrumental music?”3 In other 
words, should one “submit, to the same rule, the vocal cords and the violin 
string, mucous membranes and copper?”4

Marchal’s reprimand reveals both the potential of pitch to provoke antag-
onistic recommendations from the diverse parties who work with it, and how 
these differing conceptions were entangled with specific social practices. 
Marchal may have exaggerated the extent of his internal conflict and used 
this self- division as a rhetorical device to write an appealing feuilleton and 
secure the sympathy of readers, but the categories of his musical taxonomy— 
vocal and instrumental— correspond to two distinct perspectives on pitch: 
the medical and the aesthetic. They also reflected separate sets of skills and 
experiences: those of the physician and those of the music lover.

This chapter examines French attempts to standardize pitch. I show that 
the diapason normal was a hybrid measure, combining scientific and indus-
trial ideals of universality and uniformity on the one hand, and France’s dom-
inant aesthetic and musical hierarchies on the other. In comparison with 
other scientific and technical standards such as the meter, the kilo, or the 
second, music posed additional problems that were at odds with the very 
notion of sonic uniformity. Where Marchal’s questioning led him to suggest 
a dichotomy of standard pitches, commentators from other traditions, using 
diverse bodies of knowledge and techniques from music, physics, physiology, 
and instrument making, pointed to an even wider multiplicity of standards. 
Like the physician, these actors involved in the production of France’s unified 
pitch emphasized the importance of securing a norm, but diverged greatly 
over what it should be— differences that arose from fundamental concep-
tions of the very nature of pitch, sound, and music. Some, like Marchal, sug-
gested this diversity of approaches be reflected through the adoption of mul-
tiple standards. Emperor Napoleon III’s government, however, attempted to 
combine these conflicting views and claims into a single norm. Beyond the 
negotiation of a specific numerical figure, tuning the nation was therefore a 
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process by which a heterogeneous network of actors negotiated an equally 
diverse array of theories and practices of pitch.

The French state’s interest in sonic standardization resulted from the con-
vergence of two separate traditions for pitch reform, one led by acousticians 
and the other initiated by musicians. To be sure, the boundaries between 
these two worlds were porous. Acousticians drew on musical theories and 
technologies in their experiments with sound, while musical practices were 
shaped by scientific and technical transformations. In addition, actors of these 
two worlds often did not have the same views, and the groups “acousticians” 
and “musicians” include diverse subcategories such as scientific instrument 
makers, mathematicians, and physicists. Music instrument builders spanned 
both of these worlds, fostering intense exchanges between the two. Yet 
despite the cross- fertilization of these fields, pitch was never a unique object. 
Rather, it referred to a plurality of conceptions and experiences. Standardiza-
tion efforts that aimed to improve experimental procedures or those meant 
to enable musical performances relied on different premises and operations, 
and pursued distinct goals. For acousticians, the production of a normal pitch 
was largely informed by mathematical or physical knowledge, required the 
widespread distribution of standard instruments and procedures, and was 
seen as a means to facilitate communication within international networks of 
scholars as well as to increase precision in experiments, which relied on tun-
ing forks and accurate sound measurement. The standardization of musical 
practices, on the other hand, was usually based on aesthetic considerations, 
although it also involved the modification of musical instruments. The cre-
ation of a standard pitch was a way of addressing the challenges faced by per-
formers who traveled across territories and used different musical systems, 
as well as a response to a perceived escalation of pitch over time that was 
viewed as a cultural threat. In other words, science and music referred to 
distinct, if connected, contexts that themselves created differing systems for 
understanding the production of pitch.

The composition of the 1858– 1859 commission that proposed the diapason 
normal reflected this dual character of pitch: it was composed of representa-
tives from the worlds of science and music. What were their respective roles 
in the creation of this norm? How did the differing epistemological under-
standings of pitch interact during this process? A close examination of how 
the standard came about shows that although the material construction of the 
diapason normal relied on cutting- edge achievements in the field of sound 
metrology, its theoretical definition was informed by essentially musical con-
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siderations. Indeed, the fact that the agreed- upon standard lacked a stronger 
connection with arithmetic undermined its pretensions to universality and 
subsequently proved to be an obstacle to its national and international accep-
tance. In addition, the technological, economic, and sociopolitical issues trig-
gered by attempts of governments as well as scientific and musical institu-
tions to push for its use engendered resistance on a multiplicity of levels.

French authorities in the mid- 1800s imagined themselves at the center 
of the production of universal norms and standards. In the wake of the suc-
cessful creation of the metric system by the French state during the Revolu-
tion and its gradual adoption internationally over the century following, the 
French state gained considerable power over science and commerce. The 
establishment of the diapason normal now promised to secure for the coun-
try the role of a cultural leader as well. Yet music, as an art invested with 
considerable authority over society and organized according to its own prin-
ciples and hierarchies, would not prove as easy to regulate as other realms of 
metrology.

Science, Music, and the Double 
Origin of the French Pitch

On 2 May 1855, Jules- Antoine Lissajous, a young and ambitious high school 
teacher who specialized in the study of acoustics, delivered a vibrant lecture 
on sound, in which he called for the organization of an international congress 
to stabilize and unify musical pitch throughout the world.5 A regular, but 
unlucky, candidate to the Académie des sciences and an active member of 
Parisian scientific and industrial networks throughout his career, Lissajous 
showed himself eager to use acoustics’ growing popularity among European 
elite circles to establish his reputation as a physicist.6 After all, sound’s poten-
tial to secure public interest had long been demonstrated, and was aroused 
again by the publication of German experimentalist Ernst Friedrich Chladni’s 
(1756– 1827) influential treatise Die Akustik (1802). Chladni had embarked 
on a tour of Europe, performing spectacular demonstrations with vibrating 
plates that met with great enthusiasm, especially in Paris.7 In 1845, the scien-
tific instrument maker Joseph Marloye and the natural philosopher César- 
Mansuète Despretz attracted similarly great attention when they exhibited 
at the Sorbonne a series of “giant and midget tuning forks” that produced 
from 20,000 to 73,000 vibrations, creating an aural experience encompass-
ing the broad range of human hearing. As a critic reported, this “offered a 
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curious spectacle, for scholars as well as for the gentry,” an effect compa-
rable to “Quasimodo’s febrile and exalting musical experience in [Victor 
Hugo’s] Notre- Dame de Paris, that of becoming intoxicated with the burst-
ing and stunning of his dear bell.”8 Historian Gabriel Finkelstein has argued 
that during the nineteenth century the French capital was the “Broadway of 
scientific performance.”9 Acoustics provided the city with some of its most 
intense highlights.

Lissajous had a clear sense of acoustic phenomena’s power to secure public 
attention, and to make a case for a universal pitch, he arranged for his appear-
ance to take place before a meeting of the Société d’Encouragement pour 
l’Industrie Nationale (SEIN), a governmental body Napoleon Bonaparte had 
established to promote innovation through philosophical inquiry, commerce, 
and banking.10 Citing the precedent of the metric system, he emphasized the 
prestige the empire of Napoleon III could expect from adding yet another 
standard to its celebrated list of measures. Lissajous boasted how

France now possesses a complete and authentic collection of various mea-
sures. The care brought to the confrontation between the secondary stan-
dards with the prototypes stored at the archives, that is, the means employed 
to continually control the exactitude of commercial and industrial mea-
sures, ensure the indefinite conservation of this admirable system. It would 
be desirable that the same principles be applied to the establishment and 
the maintenance of pitch which serves, in some sort, as a sonic unit and for 
which there is no official standard up to today.11

With its claim to be a division of the distance between the Earth’s pole and its 
equator, the meter not only offered Lissajous a scientific precedent for a mea-
surement of music, but encouraged him to propose a reform of pitch based 
on the decimalized metric system.12 Although he recognized that musicians 
might well be the best judges of what such a pitch should sound like, the 
physicist suggested the standard of a B above middle C at 1,000 vibrations 
per second, or 500 hertz.13

The lecture’s uniting of scientific and artistic considerations was typical 
of the SEIN, where he was making his first appearance as a new member of 
the society. The body was eager to fashion Paris into a center of scientific and 
musical technologies, and had particular interest in the economic and tech-
nical value of organs and pianos, as well as the acoustic and musical questions 
involved in their manufacture.14 In addition to the SEIN’s tradition of musical 
expertise, Lissajous’s call echoed the body’s broader promotion of metrolog-
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ical unification. Throughout the nineteenth century, the society would be a 
vocal advocate for international measures.15

Although consistent with the SEIN’s dual commitment to musical tech-
nologies and metrological unification, Lissajous’s proposal was surprising in 
its form, which took the shape of a lecture on French opera. Drawing on 
measurements he had made himself or borrowed from other acousticians, 
Lissajous asserted that pitch had risen by approximately one tone since the 
reign of Louis XIV. This king was associated with the formation of the lyrical 
genres that still dominated French musical culture and epitomized France’s 
musical grandeur: the tragédie lyrique and opéra comique. To make his audi-
ence fully aware of what this meant, Lissajous offered them an audible dis-
play of this historic change. Taking as his examples his forerunners Chladni, 
Marloye, and Despretz, the physicist appeared in front of his audience armed 
with seven tuning forks installed on wooden resonators, which he introduced 
as pieces of aural evidence. Sounding them successively, Lissajous delivered 
a spectacular lecture on the “ascending march” of pitch since the late seven-
teenth century.16 Together, the forks represented “the main steps” of this 
upward journey: the first one, producing 810 vibrations, corresponded to the 
“last years of the reign of Louis XIV,” while the last, giving off 898 vibrations, 
stood for the Opera in 1855.

This audible display of pitch’s historical escalation was meant to alert his 
audience to a problem that, Lissajous argued, had nothing less than “disas-
trous” consequences. His lecture echoed the concerns of musicians and music 
critics, including Marchal, who had long warned the government about the 
damage to singers’ voices caused by high pitches. As Lissajous put it:

How many beautiful voices have been broken before going on stage, and 
how few survive the theater’s demands! So many prominent singers spend 
half their artistic life ruining the means that nature gave them and the other 
half hiding, through art, the early ruin of an organ that no longer matches 
their talent. This is the disastrous consequence of pitch ascension.17

To complete this alarming picture, Lissajous presented the reasons for such a 
catastrophic situation. He laid the responsibility for this rise on the builders 
of brass instruments, organs, and pianos, along with unscrupulous makers 
of tuning forks. He accused the former of cultivating higher pitches both to 
improve the sonority of their instruments, and to improve their profit margin 
by reducing the size of their pipes or strings, thus saving money on metal. 
Lissajous further decried “the method vulgarly employed for the adjustment 
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of tuning forks . . . with the help of a file,” a process that resulted in heat-
ing tuning forks, thus decreasing their pitch. To be specific, he detailed that 
“when [the tuning fork] is adjusted, it is in tune with the primitive tuning 
fork; but . . . when it cools down, it will rise in pitch.”18 As a representative 
of the natural sciences who cultivated an interest in acoustic apparatuses, 
he himself was developing a new, far more precise way of adjusting tuning 
forks. One of the footnotes that appeared in the subsequent publication of 
his paper mentioned his ongoing experiments with sound and announced 
that he would soon present a method enabling the implementation of his 
proposed reform.19

Lissajous’s lecture triggered the opening of major pitch negotiations both 
in France and internationally. It was also prelude to a series of presentations 
during which Lissajous promoted his new method of rendering vibrating 
visible. The fixation of a unified pitch was only one of the applications the 
physicist envisioned for his new method, but one with particular potential.

Between 1855 and 1856, Lissajous delivered lectures across France and 
abroad in the hope of securing an appointment at the Académie des sci-
ences. Throughout these demonstrations, he presented details of several 
experiments intended to “highlight the vibratory movement of bodies.”20 
This method allowed him “to study, without the help of the ear, any kind of 
vibratory movement, and as a result, any sort of sound.”21 Lissajous set up a 
method that worked like a microscope for the observation of subvisible phe-
nomena, magnifying the movements of a body by relying on well- established 
laws of visual perception. By “stick[ing] a small polished plate on the end of 
one of the prongs on the convex face of the tuning fork,” he created a “mirror” 
that captured “the reflected image of a candle placed a few meters away.” This 
caused the tuning fork to vibrate, revealing “immediately the image enlarged 
in the sense of the prongs’ length”22 (see fig. 1.1).

Lissajous’s experiment addressed the main epistemological challenge 
faced by acousticians in their attempt to study vibrations: the imperceptibil-
ity of the phenomenon. As Lissajous observed, “the vibratory movements 
that determine the production of a sound take place with such speed” that 
one “doesn’t have time to catch them.”23 In his Mémoire, Lissajous confessed 
that he had been “struck” by the display mounted by the physicist Paul 
Desains when he “projected” figures on the wall of the Faculté des Sciences’ 
amphitheater in Paris.24 Lissajous’s experimental procedure was designed to 
make vibrations visible for “a whole crowded audience,” “from a great dis-
tance.”25 As such it provided yet another of the type of spectacular public 
demonstrations of French academic culture that had become popular with 
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Parisians. For example, the physicist Claude Pouillet (1790– 1868), who had 
supervised Lissajous’s dissertation, used a giant electrical magnet capable of 
carrying 2,500 kilograms. “Every year,” the science popularizer Louis Figuier 
reported, “one sees the magnet support a platform on which seven to eight 
students come and sit.”26

Since the seventeenth century, natural philosophers had sought to 
demonstrate the phenomenon of sound vibrations by making them visible. 
At the beginning of the seventeenth century, the scholar Marin Mersenne 
(1588– 1648) explained how experimentalists could count the oscillations of 
a suspended vibrating string by observing its movements while keeping track 
of time.27 Thomas Young had examined the strings of a piano, and Charles 

Figure 1.1.  Jules- Antoine Lissajous, Mémoire sur l’étude optique des mouvements vibra-
toires (1857), 2. Académie des Sciences.
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Wheatstone focused his attention on vibrating plates covered in various 
media like sand or mercury. Lissajous insisted on the interchangeability of 
this object with “any kind of vibrating body,”28 and decided to utilize the 
tuning fork after making initial trials with plates.29 His decision reinforced 
the new centrality of this tool within Europe’s experimental cultures, a factor 
that would have far- reaching implications for pitch negotiations. Lissajous 
explained his preference for using what he conceived to be both a scientific 
and musical object on the grounds that the tuning fork was, “of all the bodies 
one can make vibrate, the most practical to experiment with.”30 Lissajous’s 
activities built on an acoustic tradition that had turned the tuning fork into a 
crucial instrument of physical experimentation.

Just as Lissajous was not the first to visualize vibrations, he was following 
in a long intellectual tradition of natural philosophers who had suggested 
the creation of a standard pitch. In their attempt to achieve ever- increased 
precision in their experiments with sound, scholars in this field had long 
suggested adopting a sonic measure. As early as the beginning of the seven-
teenth century, Mersenne had envisioned such a standard, which he argued 
would allow “all the musicians in the world to make the same musical work 
sing according to the composer’s intention.”31 In order to create a science 
of sound capable of rivaling the already established field of optics, Joseph 
Sauveur similarly argued that it was desirable to identify a “fixed pitch” in-
dependent of the great variety of cultural and technological conditions char-
acteristic of musical instruments. In 1700, he proposed organizing musical 
intervals around the arithmetic principle of a pitch sounding at 100 vibrations 
per second— which would have been low for a musical standard, given that 
it roughly corresponds to the G belonging to the second lowest octave on a 
piano tuned to A 440.32 Sauveur later revised his proposal based on arith-
metical proportions: in 1713, he suggested the organization of sounds around 
a C of 256 vibrations, an abstract figure fixed, once again, in reference to arith-
metic: it corresponded to the power of 2 that was the closest to the pitch of 
an organ pipe that Sauveur had measured, which produced 243.2 vibrations.33

In 1800, Ernst Friedrich Chladni, the German acoustician who had been 
the first to demonstrate the acoustical qualities of tuning forks, drew on sim-
ilar mathematical principles to recommend the adoption of C 128, that is, the 
octave below Sauveur’s “son fixe.” He assigned this value to the lowest C on 
a keyboard or a cello, and took it as a point of departure to derive successive 
octaves of C, including 256 and 512 (as well as the fundamental, inaudible 
C 1). Likewise, in the 1820s, the German acoustician Wilhelm Weber also 
became interested in the concept of a Normalton. A scientist well acquainted 
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with Chladni and his work, Weber conducted numerous experiments on reed 
pipes, as part of a project to improve the art of organ making. Despite their 
shared efforts to create a standard that was equally acceptable to acousti-
cians, instrument makers, and musicians, the calls of natural philosophers 
and mathematicians remained unheard throughout the musical world.34

It was not just mathematicians who had proposed pitch reform. Skilled 
artisans also engaged with this question, such as the silk manufacturer Johann 
Heinrich Scheibler, who conceived of a method that allowed for unprece-
dented precision in tuning.35 Drawing on his experiments with Viennese pia-
nos, Scheibler promoted a standard pitch of A 440, which he asserted to be 
the average number of vibrations produced by the key A above middle C of 
these instruments. In 1834, he presented the results of his measurements to 
the physics section of the Versammlung deutscher Naturforscher und Aerzte 
in Stuttgart and suggested choosing A 440 as a universal standard. Although 
Scheibler’s norm was adopted by a number of Viennese piano makers, it was 
not enforced in the German states as a whole, and barely reached other terri-
tories. Nevertheless, the so- called “Stuttgart” or “German pitch” was to play 
a crucial role in France’s effort to establish a musical measure, and in 1939 
would indeed eventually become the international standard.

The work of Chladni, Weber, and Scheibler was well known among acous-
tic circles in France, where it informed scientific definitions of a sonic point 
of reference in the decades preceding Lissajous’s lecture.36 In 1832, the engi-
neer and mathematician Gaspard de Prony suggested the adoption of a pitch 
derived from Chladni’s suggested standard, a C producing 512 vibrations, as 
a point of reference for physicists and musicians.37 In 1834, Marloye partic-
ipated in the congress at Stuttgart and advocated the adoption of the same 
figure as a European standard.38 Although his proposition did not receive as 
much attention as Scheibler’s, Marloye continued to sell tuning forks of C 512 
throughout his subsequent career, conceiving of these instruments as devices 
that might facilitate transnational exchanges between acousticians and 
increase the precision of their experiments.39 Marloye’s activities were emu-
lated in the Parisian workshop of Secrétan and Lerebours, who subsequently 
designed the prototypes of the French pitch tuning forks of 1859.40 In their 
1853 Catalogue, these skilled artisans advertised a fork similar to Marloye’s.  
They boasted that this instrument, which they described as a “diapason nor-
mal,” was the most “convenient for calculation.”41 Their catalog demonstrated 
how, in the world of instrument making, precision and normalization carried 
epistemological implications, such as the possibility to replicate the same 
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experiments in various places and at different times. These values were play-
ing an increasingly central part in commercial and advertisement strategies.

By the time Lissajous addressed the SEIN, tuning forks were being uti-
lized within Paris physics and physiology laboratories for many nonmusical 
concerns. Confirming this separation of acoustic experiments from purely 
musical interests, Lissajous expressed the hope that the method he pre-
sented would find applications far beyond the realm of musical acoustics, 
including especially the study of optical phenomena.42 In this regard, Lis-
sajous’s approach to acoustics was exemplary of the subdiscipline’s status in 
mid- nineteenth- century Paris: in physics textbooks and classes, as well as in 
scholars’ experiments, acoustics typically served as an introduction to more 
general physical problems in nature, such as heat and light.43 As with later 
efforts to regulate pitch throughout the nineteenth and the twentieth centu-
ries, Lissajous’s engagement with musical pitch derived from a more general 
examination of nature, whereas some of the technologies and techniques that 
scientists employed had been imported from the field of musical practice or 
instrument building, such as tuning forks, organ pipes, and beat counting.

French efforts to establish a national standard pitch brought to the fore 
the great differences between the ways in which musicians and acousticians 
approached these objects and practices. In particular, the involvement of 
physicists within these theoretical and technical discussions proved transfor-
mative. The question, then, was: with all these contrasting interests and val-
ues, to what extent could these scientific conceptions and practices of pitch 
be brought in line with those of musicians?

Musicians as well as acousticians expressed an eagerness to unify pitches 
throughout the first half of the nineteenth century. Although less exaggerated 
than in previous centuries, pitches were still inconsistent throughout Europe, 
even at a local level. In Paris at the beginning of the century, there were at 
least six different pitches with different standards in use at the three operas, 
the Conservatory, the Royal Chapel, and within the military bodies. In his 
1855 lecture, Lissajous challenged the concept of an “opera pitch” altogether, 
by emphasizing the fact that this institution, the very pinnacle of France’s 
musical scene, did not even possess its own étalon or standard tuning fork.44

Pitch discrepancy was manifest when musicians circulated from opera 
houses and concert halls to churches. Pursuing the traditional distinction 
between Tons de chapelle and de chambre, organ makers typically tuned their 
organs to frequencies far removed from the ones used in other music ven-
ues.45 The composer Hector Berlioz, for instance, complained that the organ  
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of Saint- Eustache in Paris, where he directed his Te Deum in 1855, was tuned 
“a quarter of a tone higher” than instruments from nearby theaters that took 
part in the performance and that, as a result, “it was impossible, despite 
lengthening the sonic tubes of all instruments, to have the instrumental mass 
agree with the new organ, finished just three years earlier.”46 In this case, the 
even greater acoustic challenge lay in the distance between the orchestra and 
the organ, located as they were at both extremities of Paris’s second largest 
church (the organ above the Western door, and the orchestra in the nave, 
in front of the choir), rendering the perception of a unified performance 
altogether difficult.47

If anyone was particularly well placed to discuss the variations of pitch 
between the different spaces of French music, it was Berlioz. Emulating the 
model of German and English festivals, the composer introduced the prac-
tice of “monumental”48 performances in Paris in the mid- nineteenth century. 
However, he also challenged the concept of pitch discrepancy; or rather, 
rejected the idea that this represented a major practical concern. In a feuille-
ton he wrote for France’s leading daily newspaper, the Journal des débats, he 
explained to the public that

if there was in Paris, as it is so often said, a great difference between the 
pitches of the Opera, the Opéra- Comique, the Théâtre- Italien, and military 
bands, how would the orchestras of seven to eight hundred musicians— 
which I have so often directed, in the large halls of the Champs Élysées, after 
the Exhibitions of 1844 and 1855 and in the church of Saint- Eustache— have 
been possible, since the elements of these musical congresses were neces-
sarily formed by nearly all the instrumentalists from the numerous musical 
bodies of Paris?49

Referring to the festivals he organized within the context of industrial exhi-
bitions, the composer argued that the variations between pitches employed 
by different orchestras only represented “nuances” and did not prevent a 
musician from “bringing sometimes these ensembles together, by means of 
certain precautions, in a great instrumental mass that is satisfyingly tuned.”50

For musicians, the real problem with pitch, however, was not so much its 
variations over geographical space as its inconsistency over time, specifically 
its ascent. In the words of the prominent organ builder Aristide Cavaillé- 
Coll, “over a period of about a century, pitch would have risen a tone, or 
half- a- tone per half- century, and by continuing this ascending progression we 
would go through all steps of the chromatic scale.”51 Allegations regarding the 
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escalation of pitch over time and the perception that this represented a dan-
ger carried immense urgency because vocal music was of crucial importance 
to French audiences. After all, in France, unlike Germany, opera remained 
the central musical genre for most of the nineteenth century. Like Lissajous 
in 1855 and Marchal in 1859, many commentators had warned of the physio-
logical consequences of rising pitch for singers’ voices during the previous 
decades. In 1840, for instance, the influential music critic François- Joseph 
Fétis denounced the “murdering of singers” and demanded the state act to 
protect vocalists from the threat of high pitches.52 In the same way as Lis-
sajous, the critic put the blame for this rise on instrumental music. Compos-
ers and performers’ search for “shine in sonority,” he argued, had driven a 
constant escalation in performing pitches since the middle of the eighteenth 
century. Whether or not Fétis and Lissajous were right, their reasoning none-
theless reveals the connection between debates about pitch standardization 
and the emergence of timbre as a central category of musical aesthetics. The 
development of instrumental genres like the symphony in the second half of 
the eighteenth century brought with it an unprecedented attention to instru-
ments’ sonority that affected the way composers wrote and listeners experi-
enced music.53 Within this new regime of musical appreciation, pitch was a 
defining feature of how an instrument sounded, or its timbre. A vital ingre-
dient of timbre was the concept of “brilliance.” Brilliance epitomized the 
relationship between pitch and timbre. To be sure, the notion encompassed 
more than just the pitch and tone color of instruments made of certain mate-
rials, especially brass, referring as well to a musical work’s virtuosity or elo-
quence.54 Musicians and commentators, however, often used it in reference 
to the instruments’ register. For example, the Belgian composer and theorist 
François- Auguste Gevaert explained that “the bugle has the brilliance of an 
elevated soprano,” and that “on the E- string [i.e., the upper string], the sound 
of the violin is bright and dazzling.”55 In contrast, Gevaert continued, “the 
viola’s sonority is duller, its timbre is grave and earnest,” adding later that the 
instrument “does not have enough . . . brilliancy to perform successfully in 
great concert solos.”56 Gevaert’s observations are exemplary of pitch’s role as 
a defining component of tone color within mid- nineteenth- century musical 
aesthetics.

In the first decades of the nineteenth century, discourses on timbre 
became increasingly critical of what some musicians and theorists perceived 
as the “excesses” and “exaggeration” of contemporary orchestration.57 In this 
context, high pitches became the targets of much criticism. Fétis expressed 
such aesthetic prejudices: his condemnation of high pitches was part of his 
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broader denunciation of the orchestra’s noisiness. For him, composers after 
Mozart had reached the limits of sound power, and composers in recent 
times had exceeded them— except for Italian masters such as Donizetti, who 
cared for the voice more than for the orchestra.58 To protect the voices of 
singers, Fétis recommended that composers seek “new effects in a variety of 
means that would provide singers with time to rest, which would be precious 
for the conservation of their organ [i.e., voice].” Going beyond Fétis’s warn-
ing, the pedagogue Gustave Bénédit even contradicted the idea that high 
pitches were more expressive, presenting them as the enemies of expression 
and, ultimately, a “source of boredom” for listeners. In the book he published 
in 1860 to respond to the controversies surrounding the adoption of the dia-
pason normal, he stated:

If the singer persists in placing himself beyond the natural range of his 
voice . . . he can no longer nuance, swell, or diminish the sound. Once in 
this place, he is no longer leading his voice, but his voice is leading him. 
And then comes undoubtedly monotony, the worst of all faults, for it is the 
mother of boredom.59

At a time when the performance of a composer’s opera represented the sum-
mit of a career, and France’s entire musical education system was organized 
around sustaining Paris’s musical scene with fresh voices from throughout 
the nation, the well- being of singers was of great importance,60 especially to 
France’s two leading musical institutions, the Opera and the Conservatory, 
both under the authority of the government.

Movements for pitch reform in the aftermath of the industrial revolu-
tion almost always derived from aesthetic and cultural transformations that 
engendered new relationships with past music. The invention of the diapason 
normal both resulted from and participated in the extensive development 
of musical canons. In the same way that calls for uniformity across space 
resulted from the encounters of musicians and artifacts based in different 
places, the perception that pitch had changed over time was the outcome 
of engaging with musical works from earlier time periods. Records show 
efforts to fix pitch at France’s Opera and Conservatory commencing as early 
as 1800. At the Paris Opera, the music of Christoph Willibald Gluck and other 
eighteenth- century composers was increasingly conscripted within a ven-
erated canon of operatic works. Some singers complained that their voices 
were challenged when they had to perform at higher pitches works that had 
originally been written for lower standards of pitch. In 1801, Joseph Bonnet, 
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the director of the Paris Opera, recommended the pitch in use at his insti-
tution be lowered a quarter of a tone. Despite this effort, singers continued 
to criticize the orchestra’s high pitch. Responding to the complaints of the 
opera’s prima donna, the state established a commission in 1824 to investigate 
the issue.61 The director of the Paris Opera, François Habeneck, appointed 
the members of this body. It was composed of the musicians responsible for 
France’s leading musical institutions, including the conductors of the Opera 
and the Théâtre- Italien, as well as the heads of the Royal Chapel and the 
Conservatory.62 After studying the problem of escalating pitch, they recom-
mended pitch be lowered by approximately three- eighths of a tone.63

The 1824 decision was evidence of the far- reaching aesthetic implications 
of pitch regulations. Since the commission feared that “in the first days of its 
adoption, this improvement might surprise the audience by disaccustoming 
them to the brighter effects to which their ears have become habituated over 
the past few years,” they recommended that the Royal Academy’s diapason 
become “at the same time the diapason of the lyrical theaters, the Royal 
School and the Chapel.”64 In other words, the first extensive scheme for reg-
ulating France’s musical practices was the result of combined concerns over 
singers’ health and listeners’ aesthetic experiences: this latter problem raised 
broader social and financial questions relative to competition between the 
premier musical institutions in Paris.

The Conservatory had demonstrated a similar preoccupation with the 
sustainability and popularity of the French art of singing during the First 
Empire. Given that “for a long time, music lovers have complained that 
orchestras crush singing,” the Conservatory argued in 1812, “the most beau-
tiful voices exhaust themselves,” and, “in order to prevail among instruments, 
go beyond the limits past which singing can have neither grace nor justness in 
expression, nor feeling.”65 Members of the Conservatory’s teaching commit-
tee, believing it fell within their responsibility to protect the pool of French 
voices from the detrimental impact of pitch escalation on “young students 
whose resources nature has not yet completed and who were constantly 
forced to make efforts that used up their talent,”66 lowered the standard of 
the orchestra accompanying the institution’s students when giving public 
performances.67 They also encouraged other musical institutions to follow 
their lead.

Early attempts to regulate pitch at the Conservatory and the Opera fol-
lowed similar procedures. Far from engaging with mathematical or physical 
considerations, the members of the Academy of Fine Arts tasked with resolv-
ing the question proceeded by “comparing the tuning devices of all orches-
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tras in Paris, and chose the median between those of the Imperial academy 
[i.e., the opera], the opera buffa, the Emperor’s chapel, and [the Conserva-
tory’s] public exercises.”68 The musical authorities Habeneck had brought 
together for the 1824 opera commission approached the issue in a similar 
fashion. The opera flutist and oboist were asked to play their As and the lat-
ter of these was compared with the pitches of older instruments, as well as 
with forks used at various times in different musical institutions. Members of 
the commission determined to lower the pitch by listening and comparing 
pitches, referring to the differences between these sounds by using musical 
systems of scales, tones, and subdivisions, instead of any mathematical or 
experimental theory.69 The work of both the 1812 Paris Conservatory and 
1824 Paris Opera commissions was thus quite detached from any acoustical 
considerations or technologies: these were very much musical, rather than 
scientific, investigations. In determining the pitch of historical tuning devices 
and instruments, the composers and conductors used their ears and made 
reference exclusively to musical concepts. The instruments central to the 
physical sciences had little influence in the Conservatory where their inqui-
ries took place. What is more, it was not long before the 1824 reform was 
undone and the “brighter” sounds of the orchestra returned to the Opera 
stage. According to the musicologist Adrien de La Fage, “when Rossini finally 
introduced his works on the Opera stage [in 1826], the pitch he found was so 
low that it took away from the instruments their brightness and their vigour. 
The reasons of an artist whose authority had such great weight prevailed, and 
the pitch was once again raised.”70

These early schemes of pitch regulation show how, at the beginning of 
the nineteenth century, pitch came to crystallize the tension between two 
contradictory trends: the canonization of vocal repertoires, requiring a rel-
ative stability in performing pitches on the one hand, and a new taste for 
high sounds resulting from the development of orchestral music on the other. 
To be sure, canonization was not a new phenomenon: since the death of 
Louis XIV, the Royal Chapel at Versailles had perpetuated the performance 
of the works composed during the king’s reign.71 What was new was the con-
flict between the persistent presence of past vocal musical works on musical 
stages, and new instrumental developments that increasingly rendered higher 
pitch a feature of acoustic aesthetics. In this context, tuning forks became 
pieces of evidence attesting to these chronological transformations. As wit-
nesses to endangered, disappearing musical worlds, they were turned into 
archives of sonic pasts and used to regulate the coexistence of musical works 
from different time periods.
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Throughout the first half of the nineteenth century, musicians, acous-
ticians, and instrument makers all made efforts to unify pitch, yet their 
approaches involved competing standards: most obviously, for instance, in 
the musicians’ use of A (corresponding to one of the open strings of a violin) 
versus the use of C favored by physicists. The next section considers how 
these different notions and experiences of pitch came together under the aus-
pices of the state. Although Lissajous created the conditions for the negotia-
tions between France’s musical and scientific communities, the commission 
of 1858– 1859 embodied this radical transformation, bringing together the 
skills and expertise of musicians with the apparatus and concepts developed 
in the science of acoustics. In this moment, the parties’ sharing of musical 
and acoustical knowledge and skills came under immense strain: as much as 
a collaboration of artistic and intellectual traditions, it was to become a tense 
confrontation between different interests.

Manufacturing the French Pitch

In the context of a growing consensus that pitch had to be fixed, Lissajous’s 
suggestion to the SEIN met with great enthusiasm.72 Instrument builders 
were the first to formally discuss the issue. France’s organization of musi-
cal labor was marked by a strict division between different types of instru-
ment making, especially between those working with wood and craftsmen 
specializing in metal. Despite this, in 1856 members of the Société des fac-
teurs de piano, the first union of instrument builders (established in 1853), 
invited counterparts from other domains to join an “interdisciplinary” con-
versation on the issue, along with other representatives from across the 
musical world.73 On 9 June, the Société held the first of a series of meet-
ings gathering piano, organ, woodwind, and brass instrument makers, as 
well as teachers, musicographes (music scholars, before the creation of the 
word and discipline of musicology at the end of the nineteenth century), 
and, of course, Lissajous himself. There were no representatives from Paris’s 
string instrument– making industry, either because they were not invited, or 
because the issue was not as pressing for them, given that violins could easily 
be retuned without the intervention of a manufacturer. For piano- , organ- , 
and wind- instrument makers, however, standardization promised some dis-
tinct commercial advantages.

Prior to the event, the society had sent letters to the “main musical insti-
tutions” of Europe and was eager that the responses from this survey inform 
the proceedings of meetings. At the first gathering, Lissajous repeated his 
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demonstration of pitch escalation over time with the help of his various 
forks.74 Instrument makers then reported on misadventures caused by lack 
of a common reference across different locations. The “spiciest” anecdote 
came from the brass instrument builder Gustave Besson, who recalled that 
he had once had to cut the tubes of his instruments in order to adapt them 
to the higher pitch of Belgian military bands.75 His colleague Charles Louis 
Triébert, a maker of woodwind instruments, similarly reported that products 
he sent to Italy were once sent back to him because they were not consistent 
with local ensembles. Finally, the piano maker Claude Montal explained that 
even in Paris, builders faced the same challenges: he reported that the orga-
nizers of the fashionable Concerts Musard had had to cease performances 
featuring both organ and piano (made by Montal) because the two Paris- 
made instruments could not be put “in agreement.”76 Despite the clear differ-
ences in these actors’ activities and the variety of issues raised, the meeting 
collectively agreed on the need for a common reference. This unanimity was, 
the critic Adolphe Giacomelli concluded, “remarkable.”77

The consensus in favor of a common pitch did not extend to a definition 
of the standard or the manner in which the problem should be resolved. 
François- Etienne Bodin, for instance, a rehearsal pianist at the Paris Conser-
vatory and the author of a Traité complet et rationnel des principes élémentaires 
de la musique,78 criticized Lissajous’s proposition to align the standard with 
the metric system. In a letter addressed to the director of the society’s journal 
after the meeting, he argued that musicians could not tune from the note B, 
and that a sonic series based on the metric system, involving the division and 
multiplication of 1,000 vibrations by 10, would have “nothing in common 
with our musical scale. One should not seek to assimilate things that don’t 
have anything in common,” he concluded.79 There were also conflicting views 
on the way pitch unity could best be attained. As he had the previous year, 
Lissajous suggested persuading the government to convene a commission. 
But the musicographe Adrien de La Fage, eager to defend the prerogative of 
the musical profession as “the only one interested in the question,” argued 
that if the government should be involved, it was only at a later stage, after 
musicians and manufacturers had settled all the artistic questions.80

To address these questions, the meeting’s participants appointed a com-
mission consisting of Lissajous, La Fage, Besson, Triébert, Bodin, and Gia-
comelli, as well as the musicographe Aristide Farrenc, the organ maker Alex-
andre Debain, and the piano maker Charles Louis Franche.81 Although their 
discussions only lasted a few months, this rapprochement between makers 
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from different fields marked a turning point in the organizational history of 
French music professionals. During one of the following meetings of the soci-
ety, its president proudly announced that the government had granted him 
the authorization to rename the body the Société syndicale des fabricants 
de pianos et autres instruments de musique, an institutional creation that 
survived long after discussions over pitch had moved beyond the confines 
of the society.82

Due to the lack of surviving archival material, the society’s final resolu-
tions remain unclear. As the last report on the commission’s work was issued 
in the society’s journal, its members were still gathering evidence of tun-
ing practices in Paris, as well as in other French and foreign cities. Although 
the physicist Charles Delezenne, who wrote a letter to the committee that 
was published in the journal, advocated the adoption of the Stuttgart pitch 
(A 440), the choice of a specific figure for the standard remained an unsettled 
question. Eventually, the body determined that government action would be 
the favorable course, despite La Fage’s earlier opposition.

Besides the lobbying of instrument makers, several other factors contrib-
uted to the state’s subsequent decision to appoint a commission to solve the 
problem of a national pitch. Importantly, the emperor was eager to support 
the cultivation of both French musical practice83 and the natural sciences. 
In the same way that his uncle had invited Chladni to present his acoustic 
figure experiments in 1808,84 in 1857 Napoleon III received Lissajous at the 
Tuileries.85 The president of the SEIN, Jean- Baptiste Dumas, was very close 
to the emperor, which is probably why Lissajous secured the opportunity to 
address the society’s general assembly in the first place.86

At first, the government’s decision to take action appeared to appease 
France’s instrument makers, but it became clear that this state action was very 
far from what this interest group had envisaged. The commission included 
two scientists, Lissajous and Despretz, but was otherwise dominated by 
the celebrated opera composers Fromental Halévy, Daniel- François- Esprit 
Auber, Ambroise Thomas, and Berlioz, all of whom were members of the 
Académie des Beaux- Arts. It also included four government representa-
tives, among them General Émile Mellinet, as well as Édouard Monnais and 
Camille Doucet, who were respectively responsible for military bands and 
opera houses, these being the institutions most in need of having a standard 
to be implemented. Instrument builders may have played a decisive part in 
securing the government’s attention, but they were excluded from the com-
mission and were to take only a minimal role in the subsequent negotiations. 
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Instead, the commission’s final report laid much of the blame for the escala-
tion of pitch on manufacturers producing instruments capable of brighter 
sounds for commercial advantage.87

Drawing on Lissajous’s universalist ambitions, the commission’s report 
expressed a hope that France would lead the concert of nations in the stan-
dardization of pitch. It declared that:

Music is . . . a sort of universal language. All nationalities disappear in front 
of musical writing, for a unique notation is enough for all people, for signs, 
the same everywhere, represent the sounds . . . Is it not desirable that a uni-
form and now fixed diapason add a supreme link to this intelligent commu-
nity, and that an A, always the same, resonating on the whole surface of the 
universe with the same vibrations, ease the musical relationships and make 
them even more harmonious?88

Eager for the authority of such a standard to be secured through its ref-
erence to nature, Lissajous recommended, in his 1855 lecture, the use of a B 
of 1,000 vibrations as a universal standard. This figure was not adopted by 
the commission, which favored an alternate basis for the standard. Despite 
appearing to embrace scientific rationality, the determination of the French 
pitch did not derive from any measure of nature. Instead, the commission 
decided to draw on the existing body of knowledge regarding tuning prac-
tices from across Europe. Considering that “we should start by gathering 
information outside and around us,”89 the president of the commission wrote 
letters “everywhere where there is an opera, a large musical institution, in 
the cities where art is cultivated with love, with success, practiced with brio, 
and that one could name the ‘capitals of music.’”90 He requested details of 
current and past practices, as well as recommendations regarding the choice 
of a standard. The commission received twenty responses, accompanied by 
some two dozen tuning forks (see fig. 1.2). As there is no record of all the 
figures the commission consulted, it is impossible to know if the only people 
to reply were those supportive of the initiative, or whether the commission 
only reported the ones that shared its views. However, the standard adopted 
in 1859 and its accompanying report reveal much about the commission’s 
approach to resolving the problem of pitch unification.

Lissajous and Despretz prepared two tables for presenting the data col-
lected, containing the results of the measurement of the forks received (see 
fig. 1.3). In the body of the text, they presented the various opinions expressed 
by the authorities. Despite a consensus over the need for a fixed pitch, there 
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were different ideas about what it should be. Crucially, while three French 
correspondents from various départements recommended adopting the pitch 
in use at the Paris Opera, or A 896 vibrations, the British piano maker Henry 
Fowler Broadwood recommended the old London Philharmonic pitch that 
Despretz and Lissajous had measured at 868 vibrations. In contrast, Carlo 
Coccia, composer and director of the Philharmonic Academy in Turin, pro-
posed the standard in use at his institution, producing between 889.5 and 
892 vibrations.91 The difference in pitch between the forks measured was not 
more than a semitone, the upper limit of which was the pitch in use in the 
Belgium military band, and the lowest that of the Toulouse music school. 
The commission connected this sonic geography to regional variations in the 
development of instrumental and vocal music. Reflecting the commission’s 
preconception that instrumental music was responsible for the escalation of 
pitch, the report asserted that

France counts at its two ends one of the highest pitches, that of Lille, and 
one of the lowest, that of Toulouse’s school. One can follow, on the map, the 
route taken by pitch: it rises and falls with latitude. From Paris to Lille, it 
goes up; from Paris to Toulouse, it goes down. We see the North submitted 

Figure 1.2. Tuning forks received by the 1858– 1859 pitch commission. Collections Musée 
de la musique / Cliché Thierry Maniguet.



Figure 1.3. “Tableau des diapasons usités dans les principales villes de France et dans 
divers pays d’Europe, d’après les types reçus par le ministère d’État.” Rapport et Arrêtés 
pour l’établissement en France d’un diapason musical uniforme, 32. Archives nationales de 
France.
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eminently to the contact and predominance of instrumental art, while the 
South remains faithful to the uses and the good traditions of vocal studies.92

This extensive collection of data allowed the commission to produce a 
geography of pitch that substantiated its proposed measures to protect vocal 
music from the detrimental influence of instrumental music. Drawing on evi-
dence boastfully described as having been “measured with all the precision of 
science,”93 the commission continued its investigations into existing musical 
customs: “It was obvious that the greatest lowering possible was of half a 
tone,” the report observed, and “that a greater discrepancy was neither prac-
tical nor necessary; and on this point, the commission was unanimous.” The 
idea of a full semitone “encountered some adversaries,”94 the report contin-
ued, and the commissioners were thus confronted with three options: low-
ering of either a semitone, a quarter of a tone, or less than a quarter of a tone. 
Despite the use of vibration as a unit to measure and present the data col-
lected, when it came to arbitrating between these different musical practices, 
it was the musicians’ rather than the acousticians’ tools that seemed most 
relevant to reducing pitch values. Moreover, in determining the standard the 
committee ascribed greater authority to musical knowledge than to all other 
fields. As instrumental music was believed to be detrimental to contemporary 
musical practices, the commission invoked the authority of the voice in its 
recommendation of a unifying pitch. The report claimed that

the composer has in his head, in his imagination, one could say in his heart, 
the natural type of voices. The phrase he writes is dictated by a singer whom 
he alone can hear, and who always sings well. That singer’s voice— flexible, 
pure, intelligent, and in tune— is fixed by a true and moderate pitch inhab-
iting the ear of the composer.95

This romanticized image portraying the composer’s creative process as 
subjective, individual, and internal also happened to embody the socio-
political structure of France’s musical system, in which opera composers were 
the ultimate authorities. After some discussions, the quarter tone secured the 
most votes. The commission believed that this would bring

a sensible moderation to the studies and the work of singers, without caus-
ing a great disturbance in habits; it would sneak, so to say, incognito, into the 
presence of the public; it would render the performance of old masterpieces 
easier, it would bring us back to the pitch used about thirty years ago, to 
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the time of the production of works that have mostly remained part of the 
canon, and they would find again their prime conditions for composition 
and performance.96

This justification for the commission’s choice is illuminating, as it builds 
upon earlier arguments concerning the health of singers and the preserva-
tion of masterpieces. But more specifically, whereas Lissajous referred to the 
reign of Louis XIV, and Habeneck prioritized sound objects from the time of 
Gluck, the pitch endorsed by the commission was clearly intended to revive 
the golden age of grand opera and its 1830s masterpieces such as Guillaume 
Tell, Robert le Diable, and La Juive. Just as opera houses and concert halls 
were perpetuating this canon,97 the commission’s report resolved that pitch 
should be kept at the level it had been during this glorious period of France’s 
musical history. The commission arbitrarily set this level at 870 (435 hertz), 
a quarter tone lower than the pitch in use at the Paris Opera in 1859 (A 896, 
or 448 hertz). The commission’s president, Halévy, was the author of several 
successful grands opéras, the musical genre most closely associated with the 
representation of political power in nineteenth- century France.98 In choosing 
A 870, Halévy and his peers were deliberately protecting the practitioners of 
this genre, vocalists, from the assaults of new instrumental music. The state 
would be the guardian of this standard, and thereby secure the grandeur of 
French music. In turn, French musical genres would ensure the nation’s cul-
tural influence at an international level.

Through the choice of such a low standard, the commission reaffirmed the 
superiority of traditional vocal repertoires over newer instrumental genres. 
A 870 was a means of maintaining a musical order inherited from the ancien 
régime. In reference to the perceived escalation of pitch, the commission 
asserted that “religious music, dramatic music, suffer from this movement 
without being able to defend themselves from it, or seeking to escape from 
it.”99 To try to rescue these genres and their performers, the diapason normal 
at A 870 was to be adopted by “all musical institutions . . . authorized by the 
state.”100

Following Montal’s vision and Lissajous’s recommendation, the commis-
sion’s work had been divided between scientists and musicians, the former 
being charged with objectifying tuning practices across Europe, and the lat-
ter empowered to select the level of the nation’s pitch. In this way the natu-
ral sciences were relegated to the technical role of assisting the decision of 
musicians— fundamentally composers who reiterated the same choice and 
logic of their predecessors on the 1824 commission. Lissajous and Despretz 
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may not have had actual authority over musical practices, but their work 
provided a seal of authority for the musicians. Ultimately, however, musical 
pitch does not resemble other standards, and the French diapason normal 
was based not on the laws of nature nor on the reality of manufacturing prac-
tices, but was instead grounded in the history of French opera. As a result, its 
authority was far from certain.

Furthermore, unsurprisingly, France’s standard pitch failed to produce a 
consensus among the actors involved in the debates. Both Lissajous and Ber-
lioz had warned that choosing a low standard would make its implementation 
difficult. The latter instead advised the adoption of the Paris Opera’s pitch of 
A 896.101 Aristide Cavaillé- Coll preferred an intermediary solution: based on 
the measurements made since the beginning of the nineteenth century, he 
calculated an average pitch of 888 vibrations, equidistant from the Stuttgart 
and the Paris Opera’s pitches. The organ maker argued that this standard 
would produce full numbers and have the great advantage “of conciliating the 
demands of the physical science and the needs of the musical art.” It would

consecrate modern tonality and end the notable difference between phys-
icists’ and musicians’ pitch. This rapprochement of art and science would, 
for us, be the safest guarantee for the adoption of the measure and the con-
servation of the nineteenth- century pitch.102

In stark contrast, Giuseppe Staffa, director of the Teatro del Fondo in Naples, 
and publisher of the local acoustic- focused journal La Musica, went so far as 
to reject the very idea of pitch uniformity. La Fage relayed Staffa’s remark to 
French audiences that “a unique pitch cannot suffice for all musical uses,”103 
as well as his suggestion to adopt four different pitches, corresponding to the 
traditional taxonomy of places and musical uses: chamber, theater, church, 
and army.

A Theoretical Standard?

Disagreements over the theoretical definition of the standard were only part 
of the problem. From the rooms of the Paris Conservatory where the com-
mission had met to those of musical institutions throughout the country, it 
was a long way from the creation of this abstract norm to its implementation 
on a national and, as the standard’s promoters hoped, international level. The 
standardization of pitch was not merely a question of replicating identical 
tuning devices, all consistent with a single national standard fork, although 
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this material process was in itself a huge challenge. Rather, implementing a 
new A also involved adapting existing instruments and producing new ones, 
as well as fashioning new manufacturing, musical, and listening techniques. 
Previous studies of standards have emphasized the resistance such unifying 
objects encountered and the importance of examining the mechanisms that 
enabled their adoption. For example, Bruce Hunt and Simon Schaffer have 
shown that while, by 1861, British physicists and telegraph engineers had 
produced increasingly accurate electrical measures, it was not until 1881 and 
the International Electrical Congress held in Paris that a multilateral agree-
ment was reached over the adoption of the ohm, volt, farad, coulomb, and 
ampere.104 And, as Ken Alder has argued, it took over a hundred years for the 
metric system to become widely adopted in France, in spite of the emergence 
of a strong consensus around it during the French Revolution.105

In calling for the adoption of a standard pitch in 1854, Delezenne had 
warned that “in adopting a pitch . . . one will have done nothing if necessary 
measures are not taken to guarantee the conservation of this pitch and, above 
all, its identity in all French orchestras.”106 Introducing sonic uniformity 
across the nation, however, proved to be immensely difficult. With the excep-
tion of the Paris Opera, the state did not provide musical institutions with the 
financial means to implement the decision. Changing pitch was expensive, as 
orchestras had to either buy or adapt all of their wind instruments. While the 
government made significant efforts in Paris, it did not provide departmental 
administrations with sufficient means to implement the new standard beyond 
the capital. The one exception to this general lack of influence was the army.

In the 1859 report’s conclusion, the commissioners recommended that the 
first step the Ministry of State should take was “that a diapason type pro-
ducing 870 vibrations per second at a temperature of 15 degrees centigrade 
be built under the supervision of skilled men designated by [His] Excel-
lency.”107 In the same way that a standard meter had been deposited in the 
legislative chamber in 1799 as a reference for the metric system, the arrêté of  
16 February stated that a model of the diapason normal be stored at the Paris 
Conservatory.108 Here, too, controversy arose over the way in which the stan-
dard should be physically embodied. Throughout the first half of the nine-
teenth century, acousticians had a number of different technologies. Whereas 
Chladni considered the metal blade to be the best candidate for such a pro-
totype, Weber advocated the use of a reed pipe or a monochord, and both 
Scheibler and Marloye recommended the tuning fork. These diverse material 
solutions continued to be discussed throughout the 1858– 1859 commission. 
While Berlioz suggested placing an organ pipe tuned to the national standard 
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in every concert hall and opera across France,109 Cavaillé- Coll challenged 
this idea by claiming that organ pipes lacked stability in comparison with 
tuning forks.110 Combining ancient Chinese practices with Weber’s idea, La 
Fage suggested a prototype relating the sonic prototype to the metric system, 
namely using a tube of one meter from which the scale would be deduced.111

The minister, unsurprisingly following the recommendation of the com-
mission, asked Lissajous to take charge of the delicate task of producing the 
initial prototype. In 1855, as part of his efforts to build an apparatus for his 
spectacular demonstrations of acoustic curves, Lissajous had joined forces 
with the instrument makers Lerebours and Secrétan. Now, together, they 
produced not one but two prototypes, both held at the Paris Conservatory 
and today in the archives of the Musée de la Musique. Invoking the prece-
dents of the platinum meter and the gold kilogram, the first standard tuning 
fork was made of the same precious, allegedly unalterable metal: gold (see 
fig. 1.4). Not intended for daily consultation, this golden fork was accompa-
nied by a second prototype made of wood and steel. The cheaper fork would 
be used as the model on which future instruments were to be based. The 
Paris- based instrument maker Rudolph Koenig would subsequently manu-
facture the finest- quality forks after having established his authority by rep-
licating the number of vibrations of Lissajous and Secrétan’s prototype.112

In order to enforce the new pitch, the French government also required 
that “all musical institutions authorized by the state will have to be equipped 
with a fork verified and stamped, in conformity with this official prototype.” 
This proclamation was followed by a second arrêté, issued in May, detail-
ing the conditions of the standard’s implementation. Lissajous was put in 
charge of verifying all forks at a Bureau des diapasons at the Paris Conser-
vatory, where the prototype was stored.113 At first this office seems to have 
successfully contributed to the tuning of the nation. Archival material sug-
gests that during its first year of operation, Lissajous checked more than 
1,500 tuning forks.114 The history of the bureau, however, is one of a gradual 
decline. In 1872, Lissajous was asked to deliver acoustic lectures to justify his 
salary, given the lack of activity in his regulatory position; and Lissajous’s 
successor, Sandoz, saw his salary reduced by half, a prelude to the office’s 
total abolition. In a letter to the Ministry of Fine Arts of 1898, the director  
of the Conservatory claimed that “no fork ha[d] been submitted” to the 
Bureau des diapasons during the previous three years.115 In 1917, the new 
director of the Conservatory affirmed that the institution “did not need the 
services” of Lissajous’s successor as inspector, since “no fork had been sub-
mitted” over the course of that year.116
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The decadence of the tuning forks’ office epitomizes the failure of the 
French state to enforce its new standard. Even at the Paris Opera, the adop-
tion of the diapason normal proved troublesome, despite this supposedly 
being the model that other musical institutions across France were to follow. 
Initially, there were uncertainties over the best way of retuning the Opera’s 
orchestra. The question was not so pressing for violins and other string 

Figure 1.4. Diapason, Jules- Antoine Lissajous, France, 1859, E.378. Collections Musée de 
la musique / Cliché Jean- Marc Anglès.
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instruments, which only required slight adjustments.117 But the situation was 
more complex for wind instruments, especially for those with lateral holes. 
Although it is possible to change the tuning pitch of a flute, clarinet, or oboe 
by changing the size of its pipe, the instrument’s intonation becomes faulty if 
the distance between the holes remains unchanged.

Some instrument manufacturers proposed to meet the new standard 
through minor adjustments, but others, because they either considered this 
solution to be acoustically unsatisfying or saw the new standard as a com-
mercial opportunity, argued that the musicians should buy brand- new flutes, 
clarinets, oboes, and bassoons.118 A second difficulty was the refusal of the 
Opera musicians to pay the expenses of introducing the new pitch. Instead 
they sent a collective letter to the orchestra director, requesting the Paris 
Opera’s administrators to provide them with new instruments.119

The Opera had little choice other than to accept the instrumentalists’ 
demands, but nevertheless refused to pay, instead asking the government 
to establish a special fund to cover the expense. To hasten the process and 
ensure that the Opera’s struggles would not affect the standard’s introduction 
beyond Paris, the government acceded to the request. The total bill for retun-
ing the Opera’s instruments came to 7,049 francs,120 corresponding to about 
half the price of the most expensive organs in Paris at the time. This financial 
intervention, however, would not be repeated in other contexts.

All in all, the process of implementing the new pitch at the Opera reveals 
two insurmountable problems. First, the musicians exerted considerable 
power in the negotiations, and the state had little option but to submit to 
their demands. However definitive the national measure appeared, the fact 
that its implementation relied on the will and cooperation of performers 
effectively limited the government’s authority. Second, there was a limit to 
the government’s willingness to spend a large sum.

Other Parisian institutions seem to have followed the Opera’s example, 
but the situation was much more complex in the départements. In response 
to the confusion of local administrations over how they should introduce 
the measure, the government circulated a letter to all prefects on 21 January 
1860.121 Offering a rough estimation of the cost engendered by implement-
ing the new pitch for an average orchestra, this text did not stipulate who 
should pay for the replacement or adjustment of instruments. As a result, the 
responses of départements were mixed. In the absence of financial support, 
some local administrations simply refused to comply with the state’s demand. 
In 1862, for instance, the Préfet du Nord reported to the government that 
in the northern cities of Dunkerque and Valenciennes, orchestras were still 
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using the same instruments and standard as before the 1859 decree, since both 
musicians and mayors had refused to take responsibility for the expense.122 In 
contrast, the cities of Lille and Lyon provided their operas with the means to 
renew their stock of instruments, effectively emulating Paris. Between these 
extremes was a range of intermediary responses from France’s leading cities, 
including Toulouse, Marseille, and Bordeaux.123

If state- funded institutions sometimes rebelled against governmental 
authority, the myriad independent musical societies of the country offered 
even greater examples of indiscipline. To understand their reaction, one must 
recall that they were primarily composed of brass instruments, which meant 
adopting the diapason normal would involve replacing every single instru-
ment. There is little archival material surrounding the activities of these insti-
tutions. However, where records of societies do exist, there is little within 
them to suggest that they adopted the new pitch, given that the financial 
effort required would certainly have left evidence. Furthermore, during the 
1867 World’s Fair held in Paris, members from these societies took part in 
shared performances. Evidence of the lack of a uniform national pitch was 
the organizers’ decision to divide society musicians into two groups, one for 
those who played to “old pitch” and one for those using the “new pitch.” 
An overwhelming number of these performers were placed within the first 
group, suggesting that even seven years after the diapason normal’s intro-
duction, it had very little impact on the myriad musical societies across the 
country.124

One exceptionally well- documented case, however, shows that in some 
instances, these local societies made great efforts to comply with the state’s 
demand. The Société musicale de Caen renewed all of its instruments for 
about the same amount of money that the government had spent on retuning 
the Opera orchestra. This example, however, had unexpected consequences: 
the society sold its old instruments to other users, thus flooding local mar-
kets with instruments tuned to their old pitch.125 Over time, resistance to 
the reform from many musical institutions actually increased the number of 
pitches in use by creating a new market for instruments tuned to A 870.

The one domain in which the standard was successfully introduced was 
the army, as part of broader efforts to standardize military practices. An 
imperial decree of 26 March 1860 imposed the use of the new norm in mili-
tary bands. Drawing on practices of regular reforms and structures of control 
inherent to the institution, the administration took advantage of this reform 
to implement further changes in its bands. General Mellinet, a member of 
the 1859 commission, was eager to ensure the standardization of two dimen-
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sions of musical practice in his regiments. First, he wanted to standardize the 
number of performers comprising each band. Second, he was keen to unify 
the instruments the army used. Crucially, while the bands used the products 
of various makers, Mellinet wanted to see Adolphe Sax appointed the sole 
provider of military instruments. In addition to this support, the army pos-
sessed the means to regulate the practices of its orchestras and brass bands; 
such means were clearly missing in the rest of the country.126

Conclusion

As in the history of other measures, the creation of the diapason normal 
reveals the intersections between commerce, state intervention, and scien-
tific knowledge. But the fact that this was the regulation of an art form com-
plicated the story. The history of A reveals the limits of scientific and polit-
ical authority over artistic questions. To some extent, the standard was not 
“French” but “Parisian,” and its adoption mirrored the social, political, and 
aesthetic hierarchies that characterized the country’s musical life. Despite 
its weaknesses, however, the French pitch proved remarkably appealing to 
international audiences. France’s apparent ability to govern its arts made a 
great impression on other nations that lacked the centralized power of Napo-
leon’s regime, offering a precedent that other countries were inspired to emu-
late. At the same time, the world’s increasing interconnectedness provided 
favorable conditions for the circulation of the standard. In the following chap-
ters, I explore how this French standard pitch traveled abroad, triggering 
both sonic unification and diversification.
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The new pitch, although it does not concern the spiritual, but the tech-
nical part of art, remains after all a chapter of cultural history. From right 
and left, and from Paris to Petersburg, it has expanded its threads and will 
soon serve as a musical railway network, to connect all cities of culture.

Eduard Hanslick

The French pitch, as deeply embedded as it was in France’s political and 
musical cultures, seemed to hold little promise for a bright international 
future. Yet by World War I, it resonated in all corners of the earth. How did 
this happen? And what do the travels of the French pitch tell us about the 
role of sound in the making of a globalized world in the second half of the 
nineteenth century?

From the mid- nineteenth century, the globalization of music made the 
lack of a unified pitch seem increasingly detrimental to the movement of 
musicians and musical instruments. To be sure, worldwide interconnected-
ness was not a new phenomenon, and as mentioned in the previous chapter, 
at the beginning of the seventeenth century the scholar Marin Mersenne had 
already imagined a means that would enable “all the musicians in the world,” 
from “Paris to Constantinople, in Persia, in China, and elsewhere,” to per-
form a musical work “in the tone it needs to be sung.”1 Composers’, perform-
ers’, and instruments’ lives had long spanned multiple borders. Why, then, 
did the lack of consistency in performing pitches in different locations only 
come to be seen as such a problem in the nineteenth century?

Chapter Two

Sounding the World
Nationalism, Internationalism, and the Travels of  the French Pitch
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To begin with, France, in creating an apparently rational solution, had set 
an important precedent for other nations, one that seemed to indicate that 
it was possible for a nation to unify pitch— and, thereby, protect its musical 
canon. What is more, in the last decades of the nineteenth century, more 
musicians were traveling more often to more places than ever before. In this 
context, the lack of a unified pitch required that wind players carry multiple 
instruments with them tuned to various pitches and that singers adjust to a 
broad variety of standards, many of which were vocally challenging higher 
pitches. In addition, the world’s increasingly connected commercial markets, 
combined with industrialization, promised new business avenues to instru-
ment builders. In the absence of pitch uniformity, however, it was difficult for 
manufacturers to take advantage of these economic opportunities.

Until the nineteenth century, traveling musicians adjusted the pitch of 
their instruments by using their ears, lips, and hands. But in their attempt to 
create more precise and stable technologies, industrial instrument makers 
severely limited performers’ ability to control tuning and adapt it to various 
musical contexts. At the same time, efforts to increase precision in tuning 
focused attention on pitch accuracy, which increasingly became synonymous 
with quality of musical execution, even if this was an elusive process and, 
therefore, a difficult one to document. With their emphasis on solfège and 
exact intonation, the Paris Conservatory’s curricula and examination proce-
dures, which served as the models for new institutions of musical education 
across the world, offer a good example of this evolution. During the early 
modern period, religious institutions had been the centers for musical edu-
cation. There, moral instruction and knowledge of liturgical uses were at the 
center of singers’ training.2 In contrast, the Conservatory, founded in 1795, 
promoted an agenda underpinned by ideas of scientific precision and ratio-
nality. Under this new regime, the ability to sing or play in tune was one of 
the central criteria for the evaluation of pupils.3

While the creation of the diapason normal was of interest to other nations, 
it took place at a time of great tension between France and its neighbors. 
Seeking legitimacy through military power, and in an attempt to emulate the 
accomplishments of his militaristic uncle Napoleon Bonaparte, the emperor 
Napoleon III went to war with Russia (1853– 1856), Austria (1859), and Prussia 
(1870), while France’s relations with Britain were also continually strained.4 
Adding to this tense international context were political anxieties over the 
autocratic procedures employed to implement the diapason normal. The 
making of a national pitch in France owed much to the existence of a highly 
centralized state, which most European countries then lacked. The question 
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for the nations interested in emulating France was how pitch could be unified 
without the governmental apparatus of the Napoleonic state.

The problem elicited a broad variety of responses from across Europe. For 
instance, in 1860, the British Society of Arts tried to introduce the French 
pitch throughout Britain. Determined to approach the problem in a more 
liberal fashion than the French, however, the members of the Society of Arts’ 
pitch committee, appointed to study the question, instigated a nationwide 
survey, which resulted in the adoption of a distinct measure: a C of 528 vibra-
tions.

Despite individual countries’ agreements and disagreements over the dia-
pason normal, a shift was occurring in imaginations of the standard— away 
from the national and local, and toward the global. International tensions and 
differences between political systems might be shaping a cacophony of rival 
standards, but the same forces contributed to an internationalization of pitch 
debates. The reception of the French pitch across Europe was part of a com-
plex game of alliances and counteralliances that produced some unexpected 
outcomes. Crucial to the diffusion of the measure were the efforts of Austria. 
In 1862– 1863, the country engaged in a series of bilateral negotiations to 
introduce the standard in German states. Austria’s commitment to promote 
a standard created by one of its most trenchant adversaries was less a reflec-
tion of the country’s relationship with Napoleon III’s regime than an attempt 
to assert the increasingly fragile authority of the Habsburg monarchy over 
the German Confederation. It was also part of the Empire’s commitment to 
unite its various ethnicities through cross- cultural standards. In 1885, Austria 
further orchestrated the adoption of the diapason normal by eight European 
countries during an international conference held in Vienna as an exercise of 
soft power amid the continuing decline of its influence in Europe.5

The French commission envisioned the diapason normal as a universal 
measure. In truth, it was embedded in Paris’s contemporary operatic culture 
at the time, a fact that undermined both its national and international author-
ity. Thus, European discussions about the French measure first proceeded 
alongside each other at the national level, without much interaction. But uni-
fication soon became an increasingly international question. Pitch reforms 
were part of wider processes of globalization, including the worldwide spread 
of news, the touring of virtuosos, military expansion, religious missions, and 
the dissemination of Western musical technologies.

The history of the French pitch’s travels broadens previous understand-
ings of standardization processes. The creation of standards for electricity, 
railway, and telegraphy required the uneasy collaboration of physicists, engi-
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neers, and various state authorities, but the unification of musical frequen-
cies hinged on cooperation between much more diverse social groups, from 
sovereigns to musical amateurs such as parish singers, wind band players, or 
piano owners. The formation of a musical standard was very subjective, and 
involved questions of taste and aesthetics. In this sense, musical pitch was 
arguably the most humanly contingent of all nineteenth- century measures.

What is more, unlike other unifying systems, pitch was not a material 
object, but an elusive phenomenon being constantly redefined by ever- 
shifting assemblages of human and nonhuman actors. Crucially, whenever 
the debates focused on questions of musical performance, the impact of tem-
perature on tuning became problematic. Not only were musical venues sus-
ceptible to variations in heat, but temperature affected musical instruments 
in diverse ways. Imperialism made these problems all the more urgent, as 
“extreme” climatic conditions beyond Europe magnified the fundamental 
problem.

A Dissonant Concert of Europe

The work of the 1858– 1859 French pitch commission attracted considerable 
attention across Europe even while its inquiry was ongoing. For instance, in 
October 1858, the Süddeutsche Musik- Zeitung emphasized the value of this 
initiative, calling attention to its “cosmopolitan” dimension. For, as the jour-
nalist wrote, “the discussion of the possibility of a reduction of modern pitch 
is a question that interests the musical world as a whole.”6 Similarly, in August 
1858, on learning that Napoleon had established a commission to determine 
a “uniform diapason,” The Spectator in Britain hoped that the country would 
soon follow this act of “perfect national unity.” Blaming musicians for raising 
pitch in an attempt to produce increasingly “brilliant” musical performances, 
the journal was confident that the only way to prevent further escalation was 
for the government to take action.7

Although it attracted some interest and admiration in Europe, the diapa-
son normal that emerged also triggered much criticism. Conversations about 
pitch unification in the various parts of Europe were imbued with local socio-
political and cultural values. To some, the diapason normal seemed unsat-
isfactory from a theoretical point of view because of its lack of reference 
to nature. Others invoked the musical past to denounce the French pitch’s 
inconsistency with the work of historical composers. Still others raised con-
cerns over the level of the pitch, which some considered to be too high for 
singers’ voices. In addition to the scientific and historical character of the 
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standard, European audiences expressed political reservations regarding the 
process by which the French commission had made its decision. For instance, 
one journalist writing in the Süddeutsche Musik- Zeitung felt that rather than 
making this a national inquiry, France should have convened an international 
consultation. Furthermore, the government should have appointed “practical 
men” in addition to composers and acousticians.8 Pointing to the authori-
tarian character of the French state, the British Chamber’s Journal observed 
ironically that “the French like to have things done for them by their gov-
ernment, even to the tuning of fiddles.”9 As a result the spread of the French 
pitch internationally, instead of enhancing uniformity in the years following 
1859, in fact increased Europe’s sonic diversity. These political points become 
very clear when comparing British, Austrian, and German efforts to imple-
ment the French standard.10

The first country to emulate the efforts of the French government was 
Britain, which had been home to conversations on musical pitch since the 
early days of the Philharmonic Society, created in 1813.11 In 1824, this society 
fixed the pitch at A 433, later raising this to A 455 in 1845, attesting to the taste 
for high pitches across several European institutions.12 As in France, Brit-
ish interest in pitch standardization resulted from a combination of scientific 
ambition to give music a rational basis, aesthetic concern over the conserva-
tion of past musical repertoires, and commercial considerations regarding the 
constitution of a national market for instrument makers. But initial efforts to 
introduce the diapason normal in Britain came at a moment in which Anglo- 
French relations were unusually strained. Throughout the 1850s there were 
several invasion panics in Britain, and British audiences were ever critical of 
Napoleon III’s authoritarian manner of government.13 This political context 
ultimately shaped a redefinition of the diapason normal.

The British Society of Arts took the initiative in the adoption of a standard 
pitch. Founded in 1754 to encourage arts, manufacturing, and commerce, the 
society had advocated the reform of Britain’s weights and measures since the 
Great Exhibition of 1851 and was an eager promoter of a uniform system of 
national education.14 In the wake of France’s decision, Harry Chester, vice 
president of the society, encouraged Charles Wentworth Dilke, chairman of 
the institution’s council, to take up the matter. While he was eager to follow 
the example of the diapason normal, Chester was also troubled at the politi-
cal implications of making such a measure law. Although he thought a similar 
standard might be of value in Britain, Chester warned that this could not be 
implemented through the same procedures as it had been in France. As he 
explained to Dilke,
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in the absence of any competent musical authority legally or officially estab-
lished in England, the Society of Arts might convene a conference of musical 
magnates, amateurs as well as professionals, composers, instrument- makers, 
vocalists, and instrumentalists, to discuss the subject, and to determine 
whether the society should frame a resolution, and get it extensively signed: 
to the effect that the persons signing accepted the French decision, and 
would use their influence to procure the adoption of the same uniform pitch. 
By such a measure, we might make what would be equivalent to a volun-
tary law for ourselves; and public opinion, thus expressed, would lead the 
instrument- makers generally to confine themselves to that standard.15

In other words, the Society of Arts would initiate the inquiry, but the British 
standard would be voluntarily adopted following a public consultation rather 
than implemented through state legislation.

Following Chester’s suggestion, Dilke reported to the council of the Soci-
ety of Arts in May 1859 that France had recently agreed on a standard musical 
pitch and that he “had consulted with many leading musical authorities . . . as 
to the practicality of effecting the same object in this country.”16 The Society’s 
council summoned a preliminary meeting of scientific and musical men on 
3 June 1859, to discuss “how far it would be practicable to do anything in this 
country in reference to it,” and whether “it was desirable that one Uniform 
Musical Pitch should prevail.”17 Agreeing on the advantages of establishing a 
musical standard, the council appointed a committee charged with address-
ing the question.

The committee appointed to investigate standard pitch included math-
ematicians, musical performers, composers, instrument makers, and natu-
ral philosophers.18 Although the appointment of such a committee recalled 
France’s approach, Chester warned its members that they “could not in 
this country make a law for a compulsory uniform pitch, as had been done  
in a neighboring state.”19 Britain’s upper and middle classes prided themselves 
on their liberal system of government and the laissez- faire thinking that the 
economy was better regulated by natural laws than by parliamentary legisla-
tion.20 In this respect, France served as the antithesis against which British 
audiences defined themselves. This difference also resulted in the redefinition 
of the diapason standard.

Working within the liberal political framework described by Chester, the 
committee conducted a different kind of survey than that instigated by the 
French commission. Instead of consulting an international selection of tuning 
forks, the committee investigated national opinions. This strategy was con-
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sistent with the prominence of local government within British politics. On 
28 August 1859, the committee sent letters to the leading musical societies 
and institutions across the British Isles, inquiring as to whether a national 
standard was desirable, whether it would be difficult to introduce, and at 
what level it should be set.

A general consensus in favor of a national standard emerged from the 
survey. Organ builders, piano makers, and manufacturers of wind and brass 
instruments were especially supportive of such a measure. Recalling previous 
disagreements between vocalists and instrumentalists in France, however, 
there were competing claims of what the standard should be. While the com-
mittee uncovered “a decided feeling, especially among violinists, in favor of a 
high pitch as contributing to ‘increased brilliancy’ in the timbre of the instru-
ment,” there was evidence from singers around the country that vocalists 
were struggling with pitch increases.21 For example, W. Mason, conductor 
of Lincoln Cathedral’s choir, reported that during his twelve years of teach-
ing singers, he had observed “that three voices out of four are either broke 
or ruined before they are developed in consequence of the high pitch.”22 
W. Lockyer, of the Vocal Association, echoed this sentiment, hoping that 
the committee would establish a pitch that was “attainable to the powers of 
the human voice,” while Charles Saldman of the Musical Society of London 
believed “the fact to be almost unanimously acknowledged, that the musi-
cal pitch, most in use in this & in other countries, is inconveniently high . . . 
because it fatigues & strains voices.”23

In light of these testimonies, it became clear that determining the number 
of vibrations to which the standard should be set meant arbitrating between 
competing claims from musical practitioners. Like the French commission, 
the committee prioritized the experiences of vocalists and agreed to protect 
the voice from the perceived damages of escalating pitch. Both the Stuttgart 
pitch of A 440 (C 528) and the diapason normal of A 435 (C 522) provided 
lower alternatives to the pitch then in use at London’s Italian Opera, C 546, 
but the project of creating a measure within a liberal political framework 
involved mobilizing alternate forms of authority to those of the state. As a 
result, there was interest in selecting a pitch with scientific credentials. With 
William Whewell, Charles Wheatstone, Augustus de Morgan, and William 
Pole as members, the committee included leading representatives from the 
British scientific community. At the first meeting of the pitch committee, 
a letter from the celebrated astronomer John Herschel made the case for a 
pitch grounded in mathematical theory.

Herschel’s argument, subsequently published in the Leeds Mercury, was 
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that a standard C should be fixed at 512 vibrations. This value was grounded 
on the mathematical theory that the various octaves of a note corresponding 
to one vibration per second consisted of a series of powers of 2.24 Based on 
this mathematical principle, C 512 would be the ninth octave of a fundamen-
tal note corresponding to one vibration per second. Herschel contended that 
this had

a claim to universal reception on the score of intrinsic simplicity, con-
venience of memory, and reference to a natural unit, so strong that I am 
amazed at the French not having been the foremost to recognize and adopt 
it, when it is remembered that their boasted unit of length, the meter, is 
based on the subdivisions of a natural unit of space, just as the second (a uni-
versally used aliquot of the day) is of time; the one on the linear dimensions, 
the other on the time of rotation of the earth.25

Reviewing Herschel’s proposal of C 512, the committee felt that this math-
ematical ideal carried a great deal of credibility: it was a pleasing “theoretical 
pitch.”26 Although they were not trying to compete with the diapason nor-
mal, the inquiry felt that in invoking mathematical knowledge, they were 
completing France’s project for standardizing music. Adopting C 512 would 
not constitute an outright rejection of the French pitch, as the committee 
explained how the “commission recently appointed to report on the pitch in 
France, who appeared to have been governed by considerations of a purely 
practical kind (therefore ignoring mathematical convenience entirely), have 
decided on a pitch, certainly not identical with the pitch 512 vibrations, but 
differing from it only to the extent of ten vibrations per second.”27 Herschel’s 
proposal represented only a minor corrective to the French standard.

Nevertheless, the committee felt that C 512, while theoretically authorita-
tive, would be practically impossible to impose. With several orchestras using 
a pitch of C 546, a sudden reduction to C 512 “could not be made without 
great inconvenience and pecuniary loss to the body with whom the adjust-
ment of the pitch practically rests,” namely musicians, musical institutions, 
and instrument makers.28 This acknowledgment that the acceptance of any 
standard pitch was contingent on the musical community represented a 
dilemma. On the one hand, the committee wanted to utilize science to invest 
credibility in their standard pitch. At the same time, such a standard could not 
secure consensus in society. A compromise was required. While the French 
arbitrated between different musical traditions, the British decided on C 528, 
a rough average of C 512 and C 546. The measure was positioned halfway 
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between mathematical knowledge and contemporary musical practice. The 
committee thus acknowledged its limited ability to introduce a natural stan-
dard. This was made clear when information reached the committee of “con-
siderable difficulties . . . in enforcing the new musical diapason in France, and 
that authority such as would never be sought for, or obtained, in this country, 
has found a powerful antagonism in ‘the inexorable logic of facts.’”29

Over the next decade it would become clear just how little impact this 
measure would have on British musical practice. Nine years after the com-
mittee recommended C 528, Henry Lunn, a member of the Society of Arts’ 
investigation, reported in the Musical Times that pitch was still not uniform. 
He argued that unless the French standard was introduced nationally, Britain 
would remain in a state of musical chaos.30 Indeed, without regulation, the 
frequency at which Britain’s premier musical institutions set their pitch con-
tinued to escalate. At the Wagner Festival of 1877, held in the Royal Albert 
Hall, Continental vocalists complained about being asked to sing to a pitch 
of A 455, while the celebrated Italian- French soprano Adelina Patti refused 
to sing at Covent Garden in 1879, asserting that the orchestra’s A 455 was too 
high.31 It would be a long time before Britain adopted a national standard of 
musical pitch.

Along with Britain, Austria was among the first nations to try to emulate 
France’s creation of the diapason normal. In this country, the government 
took the initiative of reforming musical pitch. In 1860, the state imposed the 
use of the French pitch at the Opera in Vienna and, in 1862, the government 
launched a reform aimed at introducing the standard across the empire and 
the German Confederation.32 As the administration explained, the French 
inquiry of 1859 had revealed that Vienna’s pitch was one of the highest in 
Europe, suggesting that “this measure seemed all the more necessary.” In 
addition, the foreign minister felt that the question could not be ignored by 
a nation “as authoritative on musical matters” as Austria.33 Home to Mozart, 
Haydn, and Liszt, and the adopted country of Beethoven and many other 
eminent composers throughout the nineteenth century, Austria had assumed 
an image as one of Europe’s leading musical nations. Although increasingly 
fostered by the development of private musical institutions, the country’s 
musical life was a matter of state. The emperor Franz Joseph I was an enthu-
siastic supporter of the arts and encouraged the developments of Vienna’s 
musical infrastructures.34 Epitomizing the art’s significance for Austrian 
political culture, music provided the Habsburgs with one of their favorite 
metaphors: “harmony.”35

Following the 1859 Franco- Austrian War, which saw Napoleon III’s armies 
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defeat Franz Joseph I’s army, the Habsburg monarchy’s initiative to intro-
duce the French pitch evidenced the improvement in relations between the 
two countries, favored by the arrival of Richard von Metternich as Austria’s 
ambassador in Paris and the development of a close relationship between the 
diplomat and the French emperor.36 Yet Austria’s interest in pitch unification 
was also part of larger efforts to unify its empire and assert its international 
influence.37 In orchestrating the introduction of the diapason normal across 
Germany, the country hoped to restore its authority within the European 
concert, amid political and military defeats.38 As suggested by Hanslick’s met-
aphor of the “musical railway network” linking Paris to Saint Petersburg (see 
the epigraph to this chapter), Austrian elites were eager to think of the coun-
try as a geographic center connecting Britain and France in the West with 
the Ottoman and Russian empires in the East.39 Just as travel and communi-
cation infrastructures did, pitch unification would contribute to establishing 
Austria’s centrality in a globalizing world.

More specifically, Austria’s pitch reform of 1862– 1863 intended to secure 
the country’s influence within the German Confederation.40 Since the Con-
gress of Vienna of 1815, Austria had been eager to impose itself as the leader 
of the region, but its ambitions had been constantly threatened by Prussia.41 
Prussia dominated the Zollverein, a German customs union established in 
1834 to spur regional commercial integration through common tariffs and 
economic policies and from which Austria was excluded. Moreover, in the 
aftermath of the 1848 revolutions, the Austrian government released a plan 
for the reorganization of the German Confederation. Prussia responded by 
creating the rival German Federation, and the two organizations fought over 
intervention in Hesse’s domestic affairs.

Prussia’s hostility to Austria was all the more apparent by 1859 with the 
outbreak of the Franco- Austrian War in Italy, during which Austria’s Ger-
manic rival remained neutral, contributing to France’s quick victory.42 In 
the absence of military and political influence, Austria sought to establish its 
authority over Germany through cultural and economic initiatives. In partic-
ular, the Habsburg monarchy initiated the construction of communication 
infrastructure to unite its empire with the German Confederation. In 1850, 
a German Postal Union was established under Austrian leadership, and the 
Austrian government similarly fostered the development of the telegraph in 
the region.43

In 1862, as the Austrian government was initiating a reform to introduce 
the French pitch to its empire and the German Confederation, the Austrian 
critic Eduard Hanslick published a series of texts promoting the virtues of the 



Sounding the World    69

measure. In an 1864 article, he called attention to the progress that the French 
pitch had made across continental Europe and expressed his deep satisfaction 
at seeing it spread from Western to Eastern Europe and become a kind of 
infrastructure that promised to “connect all cities of culture.”

Hanslick may have been confident that pitch unification would connect 
the diverse centers of the musical culture of his time, but he deplored the 
measure’s progress in his own country. This state of affairs in Austria, he 
claimed, was the product of political anxieties over the French approach to 
pitch standardization. “Our government,” he argued, “wanted to stay away 
from the centralized despotism of France, which has brought, by decree, 
the whole Empire, theaters, concerts, schools, and manufactures under the 
authority of a single tuning fork.” While “the most important music institutes 
of Austria could have freely adopted the new pitch,” Hanslick observed that, 
in fact, “there is still much to be done on the path towards the voluntary 
learning about and adoption of the new pitch.”44

Hanslick’s comments offer a good starting point from which to analyze 
international pitch negotiations during the second half of the nineteenth 
century. Hanslick’s defense of the diapason normal reveals the influence of 
France’s cultural concerns over the alleged escalation of pitch across Europe. 
Like the members of the French 1858– 1859 inquiry and like many reformers, 
Hanslick’s enthusiasm for the diapason normal had an aesthetic foundation: 
orchestras’ use of high pitches, he explained earlier, would lead to the “ruin” 
of music.45 In his 1864 article, however, the critic emphasized the impor-
tance of pitch standardization for broader processes of modernization: like 
most of his contemporaries, Hanslick stressed the urgency for sonic unifor-
mity by referring to the world’s growing interconnectedness. In the context 
of a globalizing world, the lack of a unified pitch came to be seen as detri-
mental to the movement of musicians and musical technologies. Pitch stan-
dardization was not merely the product of these transformations, but was 
itself, as Hanslick put it, a “musical railway network,” a means to smooth the 
circulation of music.

Hanslick’s observations emphasizing the contrast between Austria and 
other nations’ approach to unification captured the tension between inter-
nationalism and nationalism underpinning the debates. Unified pitch was not 
only a matter of international competition, but a matter of domestic concern 
as well, and deeply enmeshed with processes of state- building and national 
integration. To Hanslick, pitch was another tool that could be used by the 
Austrian state to secure political integration. Yet in comparison with rail-
ways, the post, or the telegraph, musical pitch was a particularly trouble-
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some medium through which to exert Austrian influence, for despite being 
a technical object, it had broad and unexpected socio- cultural ramifications. 
Although the Austrian government hoped that it would be easier to spread 
the French pitch across German- speaking lands than it had been to intro-
duce commercial agreements or a shared unit of currency, standardizing the 
practices of Germany’s opera stages proved to be immensely challenging.46 
The Austrian inquiry of 1862– 1863 not only brought to light the great variety 
of opinions on this question; it also revealed the extent of Prussia’s authority 
over the musical culture of the German states. Far from securing sonic uni-
formity across Europe, Austria’s 1862– 1863 reform contributed to the frag-
mentation of the Continent’s musical geography.

State minister Anton von Schmerling took the initiative in Austria’s musi-
cal reform. A vocal supporter of constitutional monarchy, von Schmerling 
oversaw much of Austria’s liberalization in the 1860s.47 In 1862, in a note to 
Karol Lanckoronski, the Oberstkämmerer of Vienna’s court, he unveiled his 
plan to emulate the work of the 1859 French commission and implement the 
measure in Austria as well as throughout the German Confederation. After 
discussing the matter with representatives of the Opera, the ballet, and the 
orchestra of the Vienna court theater, Lanckoronski responded favorably to 
the state minister’s suggestion.48

To deliver the reform, Austria could rely on its tight network of diplo-
mats stationed across the German Confederation.49 On 13 May 1862, at von 
Schmerling’s instruction, Austria’s foreign minister Bernhard von Rechberg 
und Rothenlöwen requested Austria’s diplomatic representatives in Germany 
to investigate whether the local governments were “inclined to introduce the 
French pitch.”50 In a letter reporting on France’s 1859 commission, Rechberg 
echoed the conclusions of its report, arguing that pitch had been rising for 
the last century and that, if nothing was done, it could soon become impos-
sible for musicians to perform “the scores of the old masters.”51 In introduc-
ing a standard based on “scientific precision,” the letter went on, the French 
had solved a considerable artistic problem.52 Although Rechberg recognized 
that such a reform would involve considerable financial costs, he insisted that 
such expenditure was of little concern in comparison with the “longer con-
servation of singers” that the introduction of the diapason normal promised 
to secure.53

In addition to technical and cultural implications for Germany’s individual 
musical stages, Rechberg’s letter stressed the international significance of the 
reform, asserting that the adoption of the diapason normal had been “greeted 
with great approbation” by “the entire musical world.”54 Besides solving the 
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problems resulting from pitch’s escalation, Rechberg was convinced that the 
French pitch was the solution to Europe’s increasingly integrated musical 
networks brought about by the Continent’s expansion of railways and steam-
ships. “Through the recent, wonderful proliferation of previously unknown 
means of communication, which have considerably reduced the distance, 
cost, and discomfort of travels,” the minister asserted, “it will be increasingly 
common that Viennese musicians are invited to perform in Berlin, Paris,  
St. Petersburg, and London, and vice versa.”55

Rechberg expressed great hopes that there would be “no difficulty” in 
introducing this reform as, throughout the inquiry, “the most celebrated 
musical representatives from abroad had declared themselves ready to 
choose the French pitch.” As the minister observed, the state theaters in 
Cologne, Dresden, and Berlin were already close to adopting the diapason 
normal. Given the interest in reform of German musical institutions, it was 
hoped that pitch would provide an obtainable demonstration of Austria’s role 
as cultural leader of a united German Confederation. But, far from fulfilling 
Rechberg’s ambitions, the introduction of the reform proved to be a long and 
complicated process.

On receiving Rechberg’s letter, Austrian diplomats stationed throughout 
the German states forwarded the minister’s question to local political author-
ities, who, in turn, circulated it among the members of their region’s public 
musical institutions. The Austrian initiative brought Austria’s state minister 
into communication with numerous German mayors, theater directors, and 
orchestra and choir conductors. In the smaller states like Saxony- Anhalt or 
the city- states of the Hanseatic League, these conversations involved only a 
few people— the head of the local theater or the ducal chapel, the mayor— but 
in Germany’s more considerable states, like Saxony and Hessen, as well as in 
Prussia itself, the consultation involved a much greater variety of institutions 
and interests. In Prussia, the local representative of the Austrian empire for-
warded Rechsberg’s question to Otto von Bismarck, the country’s minister- 
president and foreign minister, as well as to the chamberlain and intendant of 
the music of the court, the general intendant of royal spectacles, the minister 
of the royal house, the minister of culture, and the minister of war.56

Far from the consensus that Austria’s government had hoped to build, 
Rechberg’s consultation revealed a wide variety of responses. Several Ger-
man states expressed their support of the reform. Members of the court 
theaters in Karlsruhe and Mannheim immediately agreed to introduce the 
French pitch in their performances, announcing that it would be imple-
mented during the new season, respectively in September 1862 and January 
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1863. The representative of the opera in Karlsruhe seemed to have little doubt 
that the standard would soon be in use on all major German musical scenes, 
thus the absolute necessity to adopt it in Karlsruhe as well. The grand ducal 
chapel in Weimar and the Bavarian government also responded favorably to 
Rechberg’s inquiry.

Most states, however, did not display such enthusiasm. Just as in France 
and England, several German authorities expressed concerns about the 
financial cost of the reform. For example, in Hannover the count of Platen- 
Hallermund explained that the reform had been under consideration for 
some time, but that it had not been implemented because of its expense.57 
Economic questions were all the more pressing for those in charge of military 
bands, as these institutions would have to renew their entire stock of instru-
ments. In Hessen, for example, the minister of war expressed worry about the 
financial consequences of the reform.58 Although Platen- Hallermund even-
tually agreed to introduce the French pitch in Hannover, he ordered that all 
military bands keep “the old pitch” to avoid considerable expenses.59 Along 
with economic concerns, several states rejected Austria’s proposed musical 
standardization altogether. In Lübeck, the senate declared that although the 
pitch in use in that city was around 890– 900 vibrations, it was “not too high 
and the singers have no difficulty with it.”60 The Saxon government also ini-
tially rejected Austria’s proposition on similar grounds. Arguing that their 
pitch was close enough to the French diapason normal, the members of Dres-
den’s court theater refused to engage in a costly reform that seemed to offer 
few benefits.61

The German states were mostly eager to wait to see whether the reform 
would be introduced in other parts of the confederation. As the members of 
the grand ducal theater in Karlsruhe reported, they “had already dealt seri-
ously with this question for years but did not want to be isolated.”62 In spite 
of these fears, the governments of Thüringen and Saxony- Anhalt expressed 
an interest in reform, unanimously announcing that they would definitely 
commit to it, but only after larger states had done so.63 This approach is typ-
ical of standardization processes: the appeal of standards depends greatly on 
how broadly they are disseminated.64 But the reaction in the German states 
revealed both the extent of cultural hierarchies among these states and their 
collective distance from Vienna.

In declaring their intentions to postpone their decision about introduc-
ing the French pitch, German states often designated as models to follow 
the decision of Germany’s “main musical centers.” Such, for instance, was 
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the view of the mayor of Bremen announcing in a letter the city’s hesitation 
despite its senate’s eagerness to introduce the standard.65 Several other let-
ters similarly invoked the authority of these “centers,” designating Berlin, 
Dresden, and Leipzig as the musical leaders of the region.66 In this way, while 
Austria had hoped that German states would follow the example of Vienna, in 
fact they looked for direction to other cities, including the capital of Austria’s 
great rival, Prussia.

By the spring of 1863 it was very clear to the Austrian government that 
there were still considerable divisions within the region’s musical networks. 
With the exception of Mannheim, Karlsruhe, and Weimar, the Austrian 
reform had been considered but not firmly accepted. However strongly 
Hanslick expressed his satisfaction in 1864 at seeing the pitch spread across 
Germany, Austria’s initiative had been far from successful. In Bavaria, for 
instance, negotiations were interrupted from 1862 to 1865, resuming only 
after sixteen singers of the court opera petitioned their administration, and 
following the adoption of the diapason normal in Berlin, Dresden, and Mann-
heim. The intendant of the court theater presented this request to the gov-
ernment at the beginning of 1866, triggering the publication of a royal decree 
ordering the use of the French pitch on 31 December 1866, although this was 
only implemented in Munich’s court theater at the beginning of the 1867– 
1868 season.67 Seeking guidance on the new measure’s introduction, the 
Bavarian state established contact with the French government through their 
embassy in Paris to inquire about the manufacture of standard tuning devices 
and order hundreds of forks from the French maker who had designed the 
French prototype in 1859, Lerebours and Secrétan.68

In 1869, as part of a new Society of Arts’ inquiry into musical pitch, the 
British foreign secretary asked European countries for information regard-
ing the tuning practices of their musical institutions. The German states’ 
responses revealed the coexistence of many different pitches on both a 
regional and a local scale. With the exception of Bavaria, the diapason nor-
mal had not been adopted anywhere as a legal standard. Its use was, however, 
confirmed in a number of states and duchies, including Prussia, Württem-
berg, and Baden. Thus, far from contributing to uniformity in practice, the 
introduction of the French pitch had increased pitch diversity at the local 
level. For instance, in Berlin the Royal Opera employed the French pitch, 
but “most of the chapels have still the former high pitch.” Similarly, in Würt-
temberg, A 435 was in use at the Royal Chapel and Opera, but neither the 
army nor private theaters and concerts used this standard.69 In other words, 
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however graphic the description of the diapason normal as a “musical railway 
network,” uniting all “cities of culture,” its impact across France and Germany 
was actually very limited.

Rechberg’s suggested reform had a long way to travel between the office 
of Austria’s prime minister and Germany’s regional senates, theaters, and 
orchestras. Far from the irresistible movement depicted by Hanslick, pitch 
negotiations were a tedious, drawn- out process. The example of Germany 
highlights the complexity of mechanisms involved in pitch unification on 
a local level. In contrast to Austria’s top- down approach, the deliberations 
of German states involved lateral conversations with neighboring cities and 
powers, national consultations, and parallel international exchanges with 
French state representatives and makers. The success or failure of pitch 
reform across German states was thus a socially and politically contingent 
process. Amid rising nationalism, the Austrian model of governance, based 
on the union of many disparate nationalities, had become weak. The French 
pitch provided the declining empire with an opportunity to gain cultural 
influence at a time it was losing real political influence.

A 435 or A 432? The Age of 
Sonic Internationalism

The decades following saw an intensification of discussions about standard 
pitch, as well as a shift from bilateral to multilateral negotiations. These evolu-
tions culminated during the first international congress on musical pitch held 
in Vienna in 1885, which finally marked the adoption of the diapason normal 
as the first international standard for music. Breaking with the cacophony 
of the early 1860s, the diapason normal imposed itself increasingly on the 
international stage during the following decades. It became Belgium’s na-
tional standard in 1877, and Spain’s in 1879. It also became the official pitch 
of the Russian Army and the imperial theaters in Saint Petersburg, as well 
as the royal theater in Stockholm.70 These decisions were the products of 
broader transnational musical exchanges. In Russia, for example, it was Alexei 
Lvov who introduced the French pitch. A composer and a violinist, as well 
as the master of the tsar’s court and director of the imperial chapel at Saint 
Petersburg, Lvov’s career developed between East and West. The string quar-
tet he founded in Russia performed throughout Europe and, in turn, Lvov’s 
Saint Petersburg salon featured Western soloists, including Robert and Clara 
Schumann and Hector Berlioz.71 Lvov became aware of France’s efforts to 
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unify pitch during the 1858– 1859 inquiry: the members of the commission 
had contacted him for information on Russia’s tuning practices. In response, 
Lvov sent a tuning fork representing the pitch in use at the Imperial Opera 
and expressed his fervent support of the proposed reform, arguing that “the 
progressive escalation of pitch is not only detrimental to the human voice, 
but also to all instruments.” “It is above all string instruments,” the violinist 
continued, “which have lost a lot of their sound since we are forced, because 
of this elevation, to use extremely thin strings, stronger strings being unable 
to withstand this exaggerated tension; as a result, this sound, instead of draw-
ing closer to the human voice, is increasingly getting away from it.”72

The global influence of the Paris Conservatory played a critical role in 
the international diffusion of the French pitch. In several countries, includ-
ing Belgium, Spain, and Greece, it was the directors of the national music 
schools, modeled on the French Conservatory, who initiated pitch reforms.73 
In all three nations, the introduction of the diapason normal contributed to 
larger artistic and institutional exchanges: pitch uniformization was part of 
broader attempts to emulate France’s centralized system of musical educa-
tion and aimed at implementing more “modern” and “rational” pedagogical 
standards.74

While musical practitioners increasingly favored sonic rationalization on 
an international scale during the 1870s, the reconfiguration of the European 
political order brought in its wake fresh debates surrounding the French 
pitch. After 1871, with the final unification of Italy and Germany— two nations 
with strong musical histories and considerable musical interests— France’s 
proposed standard found itself under challenge. In 1884, Italians introduced 
a counter- standard that soon secured significant support across Europe: 
A 432. Although it posed a threat to the authority of the diapason normal, 
the success of this alternative measure and the Franco- Italian competition 
engendered more intense multilateral negotiations. The assertion of national-
ist cultural agendas at the end of the nineteenth century brought along a dual  
movement of unification and diversification in the negotiations. While paying 
lip service to the economic imperatives of pitch unification, the 1885 adoption 
of the French pitch in Vienna simultaneously created an increased awareness 
of pitch’s local and national variations.

The 1885 conference initially appeared to mark the end of decades of sonic 
chaos, but in truth it inaugurated a new era in pitch negotiations character-
ized by a heightened awareness of sound’s dependence upon specific cultural 
and environmental conditions. Confronted with considerable evidence of the 
lack of implementation of pitch integration, the nations assembled in Vienna 
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approached the problem of enforcing the standard in a more comprehensive 
fashion than their predecessors. Doing so led them to turn pitch back into 
a local phenomenon embedded in specific technologies, sociopolitical con-
texts, and climatic conditions. The exchanges between universal and local 
portrayals of the standard during this era of sonic internationalism actually 
paved the way for increasingly relativist approaches to sound.

In the early 1880s, amid a surge of nationwide initiatives to reform pitch, 
musical standardization was more and more conceived of as an international 
concern. Information regarding various countries’ acoustical standards and 
efforts to unify musical practice spread widely across scholarly, musical, polit-
ical, and industrial networks. During the 1870s the scholar Alexander Ellis 
had corresponded with dozens of instrument makers, musical antiquarians, 
and musicians to gather evidence on past and present tuning practices. His 
efforts culminated in the 1880 publication of a substantial paper entitled “On 
the History of Musical Pitch,” which secured considerable attention when it 
reappeared as part of an appendix to Ellis’s English translation of Hermann 
von Helmholtz’s influential acoustic treatise On the Sensation of Tone.75 One 
of Germany’s leading scientific authorities, Helmholtz had reshaped previous 
understandings of sound and music by emphasizing the physiological impli-
cations of hearing.76 With his translation of this work, Ellis greatly contrib-
uted to the dissemination of Helmholtz’s ideas beyond the German- speaking 
world, while spreading his own ideas about sound and music.77

Still a reference for today’s performance practice studies, Ellis’s work rep-
resented the first attempt to record musical pitch on an extensive historical 
and geographic scale, including data from as far back as the sixteenth century. 
Ellis’s work added a fresh impetus to international negotiations (fig. 2.1). Its 
dual, universalist and local, spirit also manifested itself in the development 
of pitch debates. Specifically, it underpinned the emergence of a counter- 
standard to the French that still remains concert pitch’s primary contender 
today: A 432.78 Just like Ellis’s enterprise was marked by a competing move 
toward both global and local definitions of the standard, the emergence of 
A 432 in the debates was the product of concurrent nationalist and inter-
nationalist agendas. The Belgian acoustician Charles Meerens had been 
the first to suggest the adoption of this measure during the work of a state- 
appointed commission that investigated the question of pitch unification in 
Belgium from 1873 to 1877. While only a few vibrations different from the 
French pitch, this measure nevertheless embodied a completely alternative 
epistemology. Accusing the French commission of having created consider-
able chaos by selecting what he thought to be an arbitrary measure, Meerens 



Figure 2.1. Alexander J. Ellis, “On the History of Musical Pitch,” Journal of the Royal Soci-
ety of Arts 28, no. 1424 (1880): 305. Courtesy of JSTOR.
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claimed that the French decision should not be emulated, but “revised.”79 
Rather than A 435, the acoustician believed that France should have selected 
what he called “the theoretical pitch,” an A of 432 vibrations.

Echoing Herschel’s recommendation of C 512 to the Society of Arts’ 1859– 
1860 inquiry, Meerens’s suggestion carried mathematical weight. Like C 512, 
this measure was derived from an initial C producing one vibration per sec-
ond through a series of octaves; but instead of the British custom of using 
C as a standard, Meerens followed the Continental practice of A. To do so, 
Meerens used Pythagorean tuning, that is, a series of 3/2 ratios from C 512, 
which led him to determine A’s value as 864 vibrations.80 In Meerens’s view, 
this double mathematical basis— the principle of drawing from an initial C 
producing one vibration and the application of Pythagorean proportions for 
the calculation of the corresponding A— offered a permanent basis for the 
standard, since “in a remote future . . . supposing that it had been lost, one 
could recover the intonation of our sonic prototype.” The authority of this 
measure was considerable, given its endorsement by generations of eminent 
acousticians, including the acclaimed maker of acoustic instruments Rudolph 
Koenig.81 Comparing the diapason normal with the meter, Meerens asked 
“why musicians would want the meter, which constitutes the founding prin-
ciple of the entire system of weights and measures, to be for them, exception-
ally, 1.05 meters.”82

This reform was not only theoretically pleasing, Meerens continued, but 
practically desirable, since A 432 “only differed by an imperceptible quan-
tity” from the diapason normal. Not only would the change of standard go 
nearly unnoticed, it would require minimal material alterations. Meerens 
insisted that his proposed reform would thus be much more obtainable than 
the French 1859 decision to lower the pitch a quarter of a tone, which had 
required the replacement of all brass instruments in use in the French Army.83

Meerens failed to convince the Belgian government to adopt A 432 as a 
national standard. Due to the intensity of scholarly and artistic exchanges sur-
rounding pitch unification, however, his arguments induced a response from 
beyond his country: in June 1881, a congress of Italian musicians held in Milan 
adopted Meerens’s selected measure as a national standard. The composer 
Giuseppe Verdi adamantly promoted this pitch, considering A 432 preferable 
to the diapason normal from the point of view of “mathematical exigence.” 
He thought that the difference between the two measures was “so small” it 
was “almost imperceptible to the ear.”84 In the words of Pietro Blaserna, a 
physics professor at the University La Sapienza and a leading Italian authority 
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on acoustics, Meerens’s standard “brought musical and laboratory practices 
into agreement.”

The congress of Milan’s decision had decisive implications for pitch nego-
tiations. To begin with, the Italian government followed the recommendation 
of the nation’s premier composers and, in 1884, issued a decree imposing the 
use of A 432 across the country. Following Italy’s example, the members of a 
musical congress in Belgium chose A 432 as their standard that same year. In 
response, a group of German instrument makers and musicians petitioned 
Bismarck’s government to choose between the French and Italian standards 
and impose the selected measure on a national level.85

Amid growing support for Meerens’s measure, in April 1885 the Austrian 
government announced that it would hold an international conference to 
solve the problem of pitch standardization. Although this event risked a 
potential diplomatic defeat for the diapason normal, it actually facilitated its 
adoption on a large scale. Once more, musical networks played a key part: 
the Austrian state began examining the question under pressure from the 
Gesellschaft der Musikfreunde. The state took this opportunity to spearhead 
an international conference on the subject, pointing out that “unilateral reg-
ulation circumscribed to Austria” would only “add to the confusion and the 
incongruity” characteristic of Europe’s musical life.86 As in 1862, Austria was 
again imposing itself as the arbiter of international musical relations. In doing 
so, it looked to mobilize the question of pitch as a political tool to restore its 
waning authority within the European community, something the Italian and 
German unification had immensely reduced.

To secure the participation of countries, the Austrian government empha-
sized the conference’s consultative character: once a consensus was reached, 
each nation would have the prerogative to decide what to do in order to 
implement the standard within its territory.87 Although France and Britain, 
the two major European powers at the time, were absent, Austria managed 
to gather representatives from five countries: Italy, Hungary, Sweden, Russia, 
and Germany, including delegates from Prussia, Saxony, and Württemberg.88 
Like the French and British inquiries of the late 1850s, the conference offered 
an arena for interdisciplinary exchanges, comprising members of the main 
musical institutions of the various nations, from theaters and concert socie-
ties to military bands, and music critics, professors, and scientists specializing 
in the study of sound.

Held in Vienna from 16 to 19 November 1885, the conference was intended 
to examine two key questions: first, “adoption of a uniform normal pitch”; 
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and second, “the measures to take to avoid hereafter any variation of the fun-
damental note adopted.”89 Austria had already resolved, prior to this event, to 
adopt the French standard A 435. As this standard was already in use in most 
of the countries represented in Vienna, it came as little surprise that the del-
egates confirmed it as the agreed- upon measure. Members of the Italian del-
egation acknowledged that their objective in taking part in this multi lateral 
negotiation was not so much to promote their national measure, as giving 
Italian musicians the impression that their opinion mattered, that their voice 
had been heard on the international stage. Given the close proximity between 
A 432 and A 435, the difference between the two standards was largely sym-
bolic.

The Italian delegation had an opportunity to express its views on the first 
day. The Austrian minister of education and culture, Carl Zeller, opened the 
debates by asserting that “the practical musician can become friends with 
any A that the singer can sing easily and with effect and the instrumental-
ist can play with sonority.” In response, the Italian physicist Pietro Blaserna 
objected that pitch standardization was not “a mere musical question, but 
also a theoretical one,” but added that “Italy would have no objection to 
adopting another pitch,” providing that it be unanimously adopted or had 
“at least a strong majority in its favor.” This won Blaserna “loud applause” 
from the other delegates.90

The second Italian representative, the conductor and librettist Arrigo 
Boito, claimed that “the rays of the sun of science heat and pierce all disci-
plines of human knowledge and the arts,” and that “choosing 870 vibrations 
instead of the scientific standard would be an anachronism.” In doing so, 
Boito was following the recommendation of his friend and colleague Verdi, 
who had written to him a few days before the conference, declaring: “Prin-
cipal aim, the standard of concert pitch. Give in, if it cannot be avoided; but 
not without declaring openly, loudly, and publicly, the error, from a scientific 
point of view, of 870 vibrations.”91 In response to Boito’s intervention, the 
University of Vienna’s professor of physics, Josef Stefan, replied that “The 
number 432 has the advantage of the mathematical aesthetic. But one has to 
consider it in light of the fact that in France, Belgium, and Russia, the French 
pitch has already been introduced, so [this change] would represent a great 
cost for German institutions as well as for Austria.”92

Unsurprisingly, the conference followed Stefan’s recommendation and 
unanimously voted in favor of the French pitch. Over the following days, 
the delegates proceeded to discuss implementation. The choice of the dia-
pason normal may have appeared a scientific defeat, but as Myles Jackson 



Sounding the World    81

has emphasized, the subsequent conference discussion revealed the unprece-
dented authority of acoustics in pitch negotiations.93 Eager to increase states’ 
control over tuning practices, the delegates turned to acoustical knowledge 
to address the challenges raised by the introduction of the measure. However, 
science brought a whole new series of problems to the fore, stumbling blocks 
that ultimately undermined the very project of creating a unified standard of 
musical practice.

In preparation for the conference, the Austrian government had inquired 
into the ways in which France had implemented the diapason normal since 
1859. In response, the director of the Paris Conservatory explained that

the use of the diapason normal not being mandated by any law, there is no 
need to appoint an inspector in charge of verifying the regular use of the 
diapason normal; the commission mentioned in the arrêté of 16 Feb. 1859 
never served to verify instruments; the diapason normal was only imposed 
on national schools, subsidized theaters, and military bands, in other words 
on all institutions under the authority of the state; as a consequence, instru-
ment builders took it as a basis for making their instruments; tuning forks 
submitted for stamping were verified by Sandoz [Lissajous’s successor].94

Chapter 1 showed that, with the exception of the Paris Opera, these steps 
had failed to secure uniformity throughout France. As a result, the head of 
the Paris Conservatory acknowledged that “it [was] impossible to affirm that 
the diapason normal [was] the only one used in France.”

The resolutions passed in Vienna showed the delegates’ determination 
to secure a wider implementation of the measure beyond what France had 
managed to achieve. The delegates emulated France’s choice of A 435 as a 
unit, but they departed from its approach to implementation, agreeing to 
give countries more autonomy over musical practice. The conclusions of the 
conference not only fixed the ways in which nations should secure the pro-
duction of standard tuning forks, as France had done in 1859, but also out-
lined the means by which musical institutions could ensure the introduction 
of the new pitch. Drawing on the observation that implementing a reform of 
musical pitch required much more than securing the manufacture of standard 
tuning forks, the delegates started more seriously examining the problem of 
temperature in relation to musical venues and instruments. This opened the 
door to countless new challenges, especially regarding the relation between 
pitch and musical instruments’ behavior within their various environments. 
Although aimed at providing the conditions for universal sonic uniformity, 
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this change of focus revealed the inseparability of pitch from local climatic 
conditions, ultimately marking the end of universalist approaches.

The relationship between climate and sound was not a new challenge at 
the time of the Vienna conference. Since the early modern era, for instance, 
a variety of experiments had revealed the correlation of sound’s velocity with 
temperature and atmospheric pressure.95 As previously shown, the diapason 
normal was fixed in relation to a temperature of 15°C. But as Blaserna empha-
sized, whereas temperature variations had only a limited impact on the pitch 
of tuning forks, they had a greater effect on the sound of musical instruments. 
Raising the temperature by 30°C would change the pitch of a tuning fork by 
only three- quarters of a complete vibration per second, Blaserna explained. 
In contrast, wind instruments and organ pipes were extremely sensitive 
to ambient conditions. Sound moved faster through warm air, producing 
higher frequencies. Although too little was yet known about this phenom-
enon, Blaserna cited earlier studies that had shown that a pipe that sounded 
at 435 at 15°C increased in pitch to 457.7 vibrations at 30°C, this being nearly 
a semitone higher.96

In addition to musical instruments’ varying sensitivity to temperature 
variation, determining a temperature standard applicable across Europe was 
a challenge due to the range of different venues and climatic conditions. For 
instance, determining the temperature at which church organs could produce 
the desired pitch was impossible because of the variation in milieu between 
and inside these places. Acknowledging this, the report specified that organs 
should be tuned in relation to the specific conditions of their environments.97 
Furthermore, as Blaserna emphasized, the Vienna delegates’ decision to fix 
the standard temperature at 24°C for wind instruments represented an over-
simplification given the diversity of temperature conditions where music was 
presented. In the years following the conference, Blaserna further objected 
that “the average temperature in concerts where musical performances are 
ordinarily held, such as concert halls and theaters, rarely goes above 20 centi-
grade,” since “one tends more and more to use electric lighting which as we 
know doesn’t sensibly modify a room’s temperature.”98 The problem of tem-
perature was to increasingly define pitch negotiations after 1885.

The adoption of the diapason normal as the first international standard of 
pitch in 1885 involved a fundamental reconfiguration of the approach taken 
by French reformers in 1859. Where France’s musical reform had centered on 
the production of standard tuning devices at the Conservatory and the activ-
ities of the Paris Opera, effectively limiting the impact of the 1859 decision, 
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the delegates in Vienna attempted to expand its scope of application, both 
geographically and socially. Late nineteenth- century pitch standardization 
was congruent with the Euro- American spirit of expansionism— although a 
nation like Austria was not engaged in the same colonizing enterprises as its 
Western neighbors. But in increasing the scope of their efforts, the Vienna 
participants discovered just how difficult it was to control sound across vary-
ing geographic and social spaces.

Ordering the Sonic World

The Vienna conference’s recommendations being nonbinding, it fell to each 
country to individually pass the measure into law. This process raised im-
portant political questions. Although most nations wanted to avoid state 
intervention, this approach had drawbacks. For example, reminiscent of 
Hanslick’s 1864 article, the German musicians who petitioned Bismarck in 
1884 emphasized that while “a number of institutions have introduced the 
Parisian pitch, the others did not follow.” As a result, they declared that they 
had no other option than to appeal to the Reichskanzler Bismarck. The ques-
tion then, they continued, was “to determine whether this should be an impe-
rial law or a ministerial decree.” While Austria and Germany interpreted the 
Vienna conference’s decision as requiring governmental regulation only, Bel-
gium, Spain, and Italy passed it into law (respectively in 1877, 1879, and 1887).

Determining the legal status of the reform was only the first step toward 
establishing it as a widely employed practice. As in France, the second 
question of how to materially embody the standard proved troublesome. 
During the conference, delegates had examined in detail the matter of man-
ufacturing standardized tuning forks. Following Stefan’s recommendations, 
the delegates declared that forks must have prongs of the same length, set 
absolutely parallel a centimeter apart. Furthermore, to protect these forks 
from oxidation and to secure their physical integrity over time, their manu-
facturers should gold- plate them.99 Following the French example, Austria, 
Italy, and Germany all appointed officials for controlling the production of 
tuning forks in line with the model of the bureau established at the Paris 
Conservatory. In 1887, replicas of Lissajous’s office were established at the 
Physikalisch- Technische Reichsanstalt in Berlin, the physics department of 
the University La Sapienza in Rome, and the physics faculty at the University 
of Vienna.100 Case Western University later became the site of an office dedi-
cated to enforcing standard pitch in the United States, and material evidence 
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also seems to indicate that Moscow created a similar center in 1895: that year, 
Parisian instrument maker Koenig received a major order from the Russian 
State University that kept him busy until his death in 1901.101

Paris not only offered an institutional precedent for the creation of centers 
for regulating tuning forks: the French capital also set the standards of acous-
tic precision in use at these new offices. Koenig provided each of these insti-
tutions with the tuning forks required for their reforms.102 Koenig’s business 
flourished as a result, and the implementation of the international standard 
in turn owed much to his authority and the dissemination of his products. As 
early as 1885, the University in Vienna had purchased a set of standard tuning 
forks from the Paris maker as well as Koenig’s masterpiece of acoustic pre-
cision, the clock fork. Developed during the summer of 1879 in response to 
Ellis’s allegations that Koenig’s diapason normal was inaccurate, the clock 
fork determined the frequency of a sound by reference to a standard clock. 
In this apparatus, a vibrating tuning fork drives the clock in the same way 
as a pendulum. By keeping track of the gains and loss of time between the 
clock fork and a standard clock, one could determine the frequency of the 
fork with great accuracy.103 Over the following decades, Koenig’s clock fork 
became the masterpiece of sound metrology, with the main European cen-
ters for the control of tuning forks adopting the device, including in Vienna, 
Rome, and Berlin, and in cities in Russia and Canada as well.104 As part of 
the preparation for the opening of Vienna’s new tuning center, the Staatliche 
Kommission zur Beglaubigung von Stimmgabeln, in 1889– 1890, Stefan pur-
chased two additional standard forks from Koenig.105 Similarly, in creating 
the Ufficio centrale italiano per il corista uniforme in Rome, Pietro Blaserna 
purchased a set of Koenig tuning forks (see fig. 2.2) and, a few years later, 
acquired Rudolph Koenig’s clock fork. The physicist Leopold Löwenherz, 
who oversaw the production of tuning forks at the Physikalisch- Technische 
Reichsanstalt in Berlin, also recommended the use of these Parisian forks.106

By selling his products throughout Europe and North America, Koenig 
not only exported artifacts but, given that these were loaded with implicit 
values and techniques, contributed to the dissemination of specific scientific 
practices on an international scale.107 From Paris to Vienna, Berlin, Rome, 
Cleveland, Toronto, and Moscow, the circulation of Koenig’s instruments 
shaped a new culture of acoustical precision. In addition to selling instru-
ments, Koenig’s shared acoustic knowledge informed the activities of scien-
tists working at the centers for the verification of tuning forks. For instance, 
in the years following the opening of the ufficio in Rome, Blaserna’s assistant 
conducted a series of experiments on the impact of temperature on tuning 
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forks that invoked Koenig’s key publications on the topic.108 Indeed, Koenig 
himself cultivated relations with several members of these centers.109

Despite the intensity of material and intellectual exchanges in the after-
math of the Vienna conference, the participating nations fell far short of 
introducing the French pitch throughout their territories. Just as in France, 
the regulation of sound and music revealed the limits of each state’s author-
ity: beyond the walls of physics laboratories, the standard adopted in 1885 
remained largely unenforced. Having kept detailed records, the Vienna office 
offers a good starting point for evaluating the impact of state efforts to control 
sound. The exceptionally well- preserved archives of the institution attest to 
the care with which the Austrian government planned the implementation of 
the diapason normal, as well as its failure to impose the measure throughout 
its empire.

The organization of the Vienna center itself was a testimony to Austria’s 
commitment to the French pitch. Unlike offices in Paris, Berlin, and Rome, 
where a single physicist oversaw the control of tuning forks with the help 
of a technician, in Vienna a commission of five members, possessing both 
scientific and musical expertise, directed the office’s affairs.110 This commis-
sion held its first meeting on 9 February 1891. Reflecting its awareness of the 
practicalities of musical performance, the commission established a double 

Figure 2.2. Koenig’s forks used at the Ufficio centrale italiano per il corista uniforme. 
Museo di Fisica, University La Sapienza, Rome / Cliché Giovanni Organtini.
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standard of precision. For “precision forks” used in laboratories, the margin 
of error was set at only “0.2 single vibrations more or less compared to the 
value of the normal tone,” meaning that the pitch of these instruments should 
be between 869.8 and 870.2 vibrations. For forks intended for musical use, 
by contrast, the margin was of “one single vibration (1 /2 complete vibration) 
more or less than the value of the normal tone”; that is, the commission had 
to tune devices “between 869 and 871.”111 In other words, the commission 
recognized the necessity of adjusting standards according to their various 
applications.

Although intended to facilitate access to the new standard, the establish-
ment of the Vienna office created much confusion, as many correspondents 
of the office believed that it would supply the country with new tuning forks 
when, in fact, it was only intended to adjust existing devices. In January 1891, 
for example, Fritz Wagner, a piano tuner from Graz, asked the University of 
Vienna to send him a fork.112 Similarly, on 30 December 1892, the mayor of 
Gutenstein requested two tuning forks for the regulation of “musical exercise 
and performances, as well as within ecclesiastical circumstances.”113

In addition to the confusion over the office’s function, and illustrative of 
the considerable preparation involved, it took four years for the Kommission 
to start its regulatory work. On 20 November 1890, the Viennese instrument 
maker Franz Steflitschek reported that his customers repeatedly asked when 
they could buy standard tuning forks. Similarly, in February 1891, the work-
shop Houdek & Hervert in Prague wrote to the office to inquire “when the 
tuning forks could be submitted” and what the fee would be so that they 
could fix the price of the tuning forks they would sell.114 By November, as the 
production of standardized devices had still not started, the Prague instru-
ment maker Alois Kreidl reported that he was overwhelmed with demands 
from customers eager to buy standard tuning forks.115

Reflecting the Kommission’s centralizing ambitions, records for every 
single tuning fork calibrated by the office were held in the archives of the 
University of Vienna. As this abundant material reveals, the office tuned more 
than 20,000 forks over the course of its first twenty years of existence. Despite 
these efforts, it failed to secure the adoption of a unified pitch throughout 
the Austrian Empire. In the report of a meeting held in 1912, the govern-
ment recognized that musical practice was still far from harmonious within 
the country: even at the Viennese Philharmonic Orchestra, the institution 
most closely connected to the Kommission, the standard was not enforced.116 
Austria’s musical reform had delivered a sobering lesson on the limits of both 
the state and science to regulate musical practice.
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In the following decades, several makers and musicians reflected on the 
failure of the international pitch, not just in Austria, but across Europe. In 
the early 1930s, one of the members of the Vienna Kommission, harmonium 
maker Teofil Kotykiewicz, wrote a report on the then- current state of pitch 
unification as well as the many complaints of instrument makers and musi-
cians.117 To glean the extent of the problem, Kotykiewicz sent a circular letter 
to “many instrument makers, makers of physical- acoustical instruments, as 
well as the most significant musical associations,” on 9 December 1926. The 
answers to this inquiry indicated a general commitment to A 870, but pro-
vided evidence that the measure was often poorly enforced. For instance, 
the Viennese Schubertbund declared that they always used A 870, but the 
Viennese Männergesangverein conceded that their tuning depended on that 
of pianos tuned to A 876.

Attempted explanations for this acoustic chaos were varied. While some 
accused solo violinists and wind instrument makers of indiscipline and self-
ishness, others, such as Alexander Wunderer, identified more fundamental 
aesthetic problems. An oboist and manager of the Viennese Opera orchestra, 
Wunderer published a paper entitled “On the Question of Normal Pitch,” 
in which he claimed that pitch standardization should not be addressed 
from the point of view of equally tempered instruments only, as it had been  
hitherto:

The reason for this tendency lies in the peculiarity of the characteristic of 
orchestral instruments. In contrast to keyboard instruments, the orches-
tra is not a “tempered” body of sound, but, according to its arrangement, a 
“purely” tuned one. In practice, this means that each instrument takes the 
chord tone it has to play in such a way that it blends in perfectly with the 
harmony. How this has to be done is entirely in the perception of the instru-
mentalist and can be achieved neither through physical- scientific means, nor 
with acoustic measuring devices, but only through a lively musical feeling, 
which must be an unconditional requirement for every musician.118

“To be able to produce this absolute purity,” Wunderer continued, “every 
orchestral instrument must be somewhat ‘unstable’ in pitch, that is, each tone 
must have the ability to be flexible.”119 Wunderer recognized the utility of a 
standard and was in favor of the maintenance of A 870, arguing that the use 
of a higher pitch risked “Haydn’s string quartets [being] played like a jazz 
band.” Wunderer’s comments reveal how, at the turn of the century, pitch 
standardization began to crystallize anxieties over a changing musical world, 
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characterized by the commercial success of popular music. Yet Wunderer also 
recommended that the definition of the standard be defined with less math-
ematical precision, asserting that “what we need is a middle line which is as 
close as possible to the normal A.” Just as the Viennese commission for the 
verification of tuning forks had initially acknowledged in maintaining both  
a scientific and a musical measure, Wunderer endorsed an expanded defini-
tion of the standard. As standardizers looked closer at the implementation of 
pitch reform beyond the walls of physics laboratories, the limits to regulating 
music became increasingly apparent.

If pitch uniformity was difficult to achieve in Europe, even in theaters and 
concert halls, the very locations for which it had specifically been intended, 
to carry out a reform beyond the “railway network” that Hanslick had spoken 
of in his 1864 article was even harder. Meanwhile, imperialism was leading to 
a broader dissemination of the standards adopted by Europe and the United 
States.

Imperialism and the Limits of 
Western Sonic Authority

Europe was in no way the birthplace of the concept of tonal uniformity. 
Pitch standards and technologies embodying them were observed in China 
long before their emergence in Europe. In first- century China, the emperor 
Wang Mang used sound as the basis for the standardization of weights and 
measures. As an interface between heaven and earth, and a central tool for 
the prediction of seasonal change and astronomical events, sound carried 
immense sociopolitical implications. Surviving ancient bells embody this 
knowledge of sound entwined with sociopolitical and cosmological notions 
of harmony and prediction.120 Like equal temperament, which also devel-
oped in different parts of the world around the same time, there is no evi-
dence of mutual influence. European scholars were aware of Chinese theories 
and practices, but these did not seem to have an impact on Western conver-
sations about pitch standardization.121

In the last decades of the nineteenth century, pitch standards, along with 
musical languages, repertoires, and instruments, were colonizing tools that 
transformed global musical practice in ways that are still audible today. In 
the absence of central authorities charged with regulating musical and sonic 
practice, however, attempts to unify pitch in the colonies resulted in even less 
integration than in Europe. In territories only loosely connected to imperial 
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centers like Paris and London, standards were fixed in reference to compet-
ing models. Adding to this cultural diversity was the contrast between Euro-
pean and colonial environmental conditions. In short: Europe’s colonial and 
imperial contexts intensified the sociopolitical and epistemological problems 
that reformers had started to identify at the turn of the century.

Colonial tuning practices, like European ones, were the products of com-
peting priorities. The result was the creation of multilayered musical sound-
scapes. In places characterized by extreme social and cultural diversity, tun-
ing practices were often more varied than in Western contexts. For instance, 
the city of Melbourne not only maintained Britain’s “Old Philharmonic Pitch” 
(A 452.5) long after the main musical societies and instrument builders of En-
gland had adopted the “New Philharmonic Pitch” (A 439),122 but in 1909 the 
vocalist Nellie Melba introduced the diapason normal at the local orchestra 
by donating a set of instruments tuned to A 435. Like other touring vocalists 
of her time, Melba preferred to sing at this pitch and made sure the pianos 
accompanying her were tuned to it. Beyond these practical considerations, 
Melba’s gift to the Melbourne orchestra was intended to establish the city 
as part of the world’s premier musical networks. For all its good intentions, 
Melba’s gift actually diversified the local variety of pitches.123

Imperialism also shaped Western pitch negotiations from the outside in. 
The United Kingdom’s refusal to align with Continental tuning practices until 
1939 owed much to its imperial commitment and the commercial and cultural 
weight of its empire. Although the British did not take part in the Vienna con-
ference, the event attracted immense attention among the musical circles of 
the country— as had the original promulgation of the French pitch in 1859. 
In 1885, the Royal Academy of Music held a meeting of no fewer than 400 
participants from Britain’s musical professions to discuss the possibility of 
adopting the French pitch. The result this time was a consensus in favor of the 
diapason normal, a trend confirmed the following year by a Society of Arts 
inquiry.124

And so, the diapason normal secured considerable support among Brit-
ain’s musical audiences. However, it failed to become its national measure 
because of commercial and political divergences over the role of Britain’s 
colonies in the process of pitch unification. During the 1886 Society of Arts’ 
inquiry, composer John Stainer expressed his opposition to the diapason nor-
mal, arguing that Britain, given the extent of its empire, should lead rather 
than follow other European nations, imposing a standard of its own on a 
global scale.125

Despite the Society of Arts’ recommendation of A 435, the maker of 
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brass instruments Augustus Charles Köhler followed Stainer’s reasoning and 
launched a campaign against the diapason normal, promoting instead the 
adoption of the “high pitch” in use in the British Army. Known as “Kneller 
Hall Pitch” after the name of the building occupied by the Royal Military 
School of Music, this measure was “established throughout the whole uni-
verse where English is spoken and British interests predominate.”126 England’s 
main brass instrument makers joined Köhler’s initiative and together success-
fully convinced the government to protect their interests by preventing the 
introduction of the French pitch in Britain.

In 1895, amid growing controversy about pitch unification, Queen Victoria 
requested that the diapason normal be employed at the Philharmonic Soci-
ety and, over the following years, Britain’s premier instrument manufactur-
ers and concert societies emulated this royal decision. However, instead of 
the French pitch, these institutions actually adopted A 439 as a standard. In 
doing so, they followed the recommendation of the piano maker Alfred Hip-
kins. Drawing on a Society of Arts erroneous translation of the French 1859 
decree, Hipkins argued that to produce the sound that France had adopted 
in 1859 within the conditions characteristic of English concert halls, one 
needed to adopt a different figure that took into consideration the impact of 
temperature. His suggested figure rested on two factors: the impact of heat 
on the pitch of wind instruments, and the choice of 20°C as “the average 
concert- room” temperature.127 This proposition drew on a mistranslation of 
the French decree and further shaped pitch negotiations in interwar Amer-
ica, ultimately driving the international adoption of A 440 as a standard.128

Wind instrument makers, however, rejected the reform, arguing that “to 
alter all [army bands’] instruments, or to substitute others for them, would 
be an enormous undertaking, and there is no indication of the War Office or 
the officers being prepared to pay for a change of pitch in the Army, to say 
nothing about the owners of thousands of instruments in wind bands gener-
ally.”129 One factor in their resistance was their belief that a lowering of their 
instruments’ pitch would reduce the quality of their sound, their “brilliance.” 
By the turn of the century, Britain’s pitch standardization came down to a 
confrontation between the internationalist ambitions of “civilian” musicians, 
and the nationalist, often imperialist, conceptions of musical uniformity pro-
moted by wind instrument makers.

These commercial and political tensions resulted in a virtual double stan-
dard coming into place throughout the British Empire, one that forced musi-
cians playing in both army bands and orchestras to own two instruments. 
As the extract from wind- instrument maker Hawkes’s catalogs presented in 
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figure 2.3 illustrates, it also meant that wind instrument makers had to build 
three types of instruments— one tuned to the diapason normal (A 435), one 
to its British translation (A 439), and one to the old “Philharmonic pitch” 
(A 452.5). This unhappy state of affairs lasted until 1927, when King George V 
imposed the use of A 439 on the British Army, a decision that was not com-
pletely enforced until the late 1960s.130 In other words, British imperialist 
considerations had shaped the actual pitch not only in the colonies but back 
in England as well.131

By the time that international pitch negotiations began in the 1850s, the 
dissemination of European musical technology had reverberated across the 
world, and Western instruments were present on a global scale. Since the six-
teenth century, colonial churches had been homes to organs, which kept 
shaping global soundscapes during the early modern and modern eras. For 
example, the French writer Gustave Flaubert reported hearing the sounds 
of an organ accompanying the singing of mass during his voyage to Egypt in 
1849.132 Monumental pipe organs by Europe’s eminent makers, such as Ger-
many’s Walker, France’s Cavaillé- Coll, or Britain’s Willis, adorned cathedrals 

Figure 2.3. Illustrated price list of the Hawkes military band instruments (London: 
Hawkes & Son, 1912).
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and churches in Asia, Central and South America, Africa, and Australia,133 
while more modest reed organs accompanied the chant of missionaries and 
lesser acts of worship. Itself the product of a European appropriation of Chi-
nese free reed technologies,134 the harmonium traveled with Western mis-
sionaries to China, Japan, India, the Middle East, and Africa.135 In addition 
to these instruments, pianos disseminated Western sounds throughout the 
second half of the nineteenth century. Just as in Europe and North America, 
they were central pieces of furniture in colonial homes, where they served 
as markers of social prestige and delineated gender and racial hierarchies.136 
They were also the cornerstones of musical education in the myriad institu-
tions modeled on Western conservatories that flourished in the late nine-
teenth and early twentieth centuries. Last but not least, military bands were 
among the primary sources of global sonic exchanges. In 1846, for instance, 
only thirty- five of Britain’s 112 regiments of infantry were stationed in the 
United Kingdom, with the remaining seventy- eight deployed throughout its 
overseas territories, especially India. The musicians not only played a central 
role in the empire’s musical life as a whole, taking part in musical perfor-
mances held in kiosks, ballrooms, and concert halls, they also left their mark 
on the musical cultures of the colonies in which they performed.137

Musical instruments were thus colonizing tools in the hands of Western 
missionaries, armies, and businessmen. They were, however, fragile embod-
iments of empire. First, they were extremely vulnerable to local environmen-
tal conditions. Keyboard instruments, for example, although very popular 
among colonial and local elites in the East, did not maintain their integrity 
while traveling across regions marked by extreme climatic conditions. Trade 
literature at the end of the nineteenth century dedicated to the development 
of overseas business increasingly acknowledged that building pianos and har-
moniums for the colonies required using specific materials and techniques 
suited to colonial climates and tastes.138 In 1924, for instance, the American 
trade commissioner in China recommended the exclusive use of “nickeled 
tuning pins,” adding that strings must be “gilded for protection against rust, 
which prejudices the tone.”139

Despite the growing care put into the manufacture of instruments 
designed for tropical climates, pitch in the “extreme” regions remained very 
much in flux. Although the tone of pianos was relatively stable, that of other 
instruments was much harder to control. Wind instruments exhibited par-
ticular sonic indiscipline. The activities of David J. Blaikley, acoustician and 
factory manager at Boosey and Co., one of the main providers of musical 
instruments for the British Army, were typical of Western attempts to ratio-
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nalize musical practice to fit the variety of environmental conditions around 
the globe.

A supporter of pitch unification and one of the most trenchant advocates 
of the diapason normal for commercial reasons, Blaikley conducted substan-
tial experiments on the pitch of wind instruments. The manufacturer was 
particularly eager to address the challenges of temperature’s impact on the 
pitch of various wind instruments in colonial settings. His extensive experi-
ments showed that the impact varied in proportion to the size of the instru-
ment: whereas environmental variations had a limited impact on the pitch of 
smaller winds such as the flute, oboe, and clarinet, they had a much greater 
influence on the larger euphonion and bombardon [see fig. 2.4]. In other 
words, because “instruments vary in different degrees with temperature, 
it is impossible that all the instruments in a band can rise and fall exactly 
together.”140

What is more, as Blaikley explained, “while the manufacturer may be 
expected to make [instruments] so that they stand well together at a medium 
temperature  .  .  . the adjustment necessary to ensure a good ensemble at 
extreme temperatures must be left to the judgement and experience of the 
players.”141 Blaikley’s careful observations once again revealed the limits of 
Western ambitions to globally regulate sound frequencies. The army may 
have been the ideal institution through which to implement pitch reforms, 
but the often- extreme climates encountered in colonies profoundly inhibited 
the Empire’s power to deliver a uniform sound.142

Pitch reform was part and parcel of the imposition of imperial standards on 
non- imperial cultures,143 but European pitches hardly ruled these territories, 
even if some global sound studies have promoted the idea that “by the turn 
of the twentieth century, march- based instrumental conventions had defined 
the international sound of the West.”144 Because of climatic challenges,  
I would in fact argue that nowhere were the limits of standardizers’ ability to 
control sound more audible than in colonial contexts.

Hybridization and resistance further contributed to the alteration of West-
ern pitches along the course of their travels to the colonies. The global history 
of concert pitch is best understood in the context of the broader debates that 
started to surround the use of Western scales and instruments at the turn 
of the nineteenth century. With the emergence of nationalist movements 
rejecting colonial occupation in various parts of the East, the introduction 
of Western instruments and tuning systems became the subject of heated 
debates, although concert pitch does not seem to have been an object of the 
controversy. Meanwhile, indigenous performers’ appropriation of Western 
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standards produced hybrid sounds. In India, for example, where the har-
monium became an integral part of Hindustani musical practice, the instru-
ment became the focal point of heated debates between British and Indian 
musicologists. Scholars eager to distinguish Western music from its Indian 
counterpart produced a double ontology: “the West” was construed as syn-
onymous with discrete units and equal temperament, whereas Indian music 
was portrayed as defined by continuity and a twenty- two- sruti intonation 
system.145 As the main embodiment of this alleged Western musical system 

Figure 2.4. “Cantor Lectures. Musical Wind Instruments. By D. J. Blaikley. Lecture IV. 
Delivered December 19, 1904.” Journal of the Society of Arts 53, no. 2721 (1905): 181. Courtesy 
of JSTOR.



Sounding the World    95

in India, the harmonium was deemed incompatible with the promotion of 
national canons. The Indian poet and composer Rabindranath Tagore consid-
ered the harmonium a tool of British domination and rejected it as unsuitable 
for Indian music. His imagination of “a free modern India,” that is, one that 
would develop “an indigenous modernity, separate from Europe,” included 
liberation from Western temperaments.146 As he boasted: “I practiced my 
songs with my tambura resting on my shoulder; I did not subject myself to 
the slavery of the keyboard.” Europeans, on the other hand, Tagore contin-
ued, with “the hideous structures where their children are interned when 
they take their lessons” and their “square houses with flat, straight wall sur-
faces, pierced with parallel lines of windows . . . are caged in their lifetime.” 
These buildings “are not modern, but merely European,” he concluded. 
“True modernism is freedom of mind, not slavery of taste.”147

Between 1940 and 1971 the harmonium became subject to a ban from All 
India Radio, the country’s main broadcasting station.148 As these scholarly 
debates proceeded, harmonium players developed strategies to overcome 
the divisions of the scale in tones and semitones, including ornamentation, 
variations in air pressure to alter pitch, and the manufacture of “special reed- 
banks tuned for specific ragas and specific keys.”149 Whether harmoniums and 
sruti boxes should utilize an equal- tempered scale and concert pitch A 440 is 
a question still debated today.150

The introduction of Western keyboard instruments created similar contro-
versies in the Middle East. The introduction of the harmonium and piano in 
that part of the world resulted in heterogeneous combinations of traditional 
Arab and European instruments and musical systems, with the voice, ‘ūd, and 
violin articulating the intervals of the maqāmāt, while the keyboard played 
in equal temperament.151 Whether this was a good thing for Arabic music 
became the crux of heated debates during a 1932 Congress in Cairo, where a 
collection of scholars from Europe and the Middle East discussed the past, 
present, and future of “Arabic” or “Oriental music.”152 Questions of a unified 
scale for Arab music and the role of Western musical instruments, especially 
the piano, stirred up considerable controversy.153 The roles of proponents and 
opponents of Westernization were reversed: European comparative musi-
cologists rejected the use of the piano in Arab music, whereas Middle East-
ern scholars considered it a powerful tool for standardizing intonation and 
helping establish an Arab musical scale.154 The question of concert pitch per 
se did not arise in these various debates, but dissemination and alteration of 
Western tuning systems had a material effect on pitch standards. The cultural 
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context reshaped Western sounds. The result of the spread of Western musi-
cal instruments in the colonies thus was not sonic uniformization, but rather 
an increased diversity of musical modes and pitches.

During the age of comparison that emerged from the acceleration of 
global exchanges, pitch not only became a measure of environmental dif-
ferences between diverse regions of the world— it also served as a yardstick 
to assess socio- cultural differences. Once again, Ellis’s work offers a good 
example of this phenomenon. In 1885 Ellis, pursuing his investigations into 
musical pitch’s historical variations across Europe and the United States, pub-
lished an article entitled “On the Musical Scales of Various Nations.” In it he 
explored the diversity of musical systems from North Africa to India, Japan, 
and China.155 While most nineteenth- century music scholars considered the 
structure of the diatonic scale as universal, Ellis, drawing on his measure-
ments of the pitch of non- Western musical instruments, adopted a relativist 
stance, insisting that scales were “just various.”156

Indeed, scholars of pitch were increasingly recognizing standards of pitch 
as the audible signs of cultural differences between peoples. In 1894, the 
American archaeologist Alice Cunningham Fletcher identified “the lack of 
definite pitch” as “the most striking peculiarity” of Native American music:

They have no mechanical device by which to establish or to promulgate such 
a pitch. Where a standard pitch exists and its use is enforced, social condi-
tions are implied that do not obtain in an Indian tribe. The Indian starts his 
song where the natural quality and his present mood renders it easiest for 
him to sing it. A tenor will naturally sing upon a higher pitch than a bass;  
a soprano will differ from a contralto. The pitch of a song depends upon the 
individual; but it in no way affects the intervals of the tunes.157

In this way, a stable pitch “or the absence thereof . . . became a measure for 
comparing different levels of evolution, historical development and position-
ality on a global scale.”158 The institutionalization of comparative musicology 
in the opening decades of the twentieth century cemented this new bound-
ary between musics of the world. The most iconic products of German ver-
gleichende Musikwissenschaft, the recordings produced by the Phonogramm- 
Archiv from 1900, reveal just how central pitch became to global comparisons 
of sound. They systematically start with a mouthpipe giving an A and provide 
the listener with a point of reference to position the sounds of “others” in 
relation to the Normalton A 435.159
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As awareness grew of the relativity of Western musical sounds and the his-
toric and geographic contingency of attempts at standardization, pitch, like 
tonality and the tempered scale, became reified as a natural feature of Euro-
pean art.160 Nonetheless, at the beginning of the twentieth century the sonic 
unification of Europe was far from resolved. And in the places where the 
diapason normal did regulate musical practice, the transformation of sonic 
practices had been the product of considerable labor.

Conclusion

The pitch standardization of Europe was a slow, largely incomplete process. 
In the nations where it was introduced it secured financial support, skills, and 
infrastructures and reshaped the scientific institutions and practices of these 
countries, stimulating the circulation of acoustical instruments, knowledge, 
and procedures on an international scale. Given the ubiquity of tuning forks 
in late nineteenth- century experimental culture, pitch reform had implica-
tions that transcended the realm of musical acoustics.

The travels of the French pitch reveal the contradictions between univer-
salism and localism in musical practice. As the idea of a standard pitch spread 
across new territories, it lost both its authority and integrity. The circulation 
of the French pitch across Europe and its colonies revealed that, at a funda-
mental level, there could be no such thing as an absolute point of reference 
in the realm of sound. Far from establishing a universal measure, the global 
dissemination of the French pitch demonstrated sound’s social and climatic 
relativity.
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It’s a complex thing, being an American, and one of the responsibilities it 
entails is fighting against a superstitious valuation of Europe.

Henry James

How did concert pitch go from A 435 to A 440? And what does it have to do 
with temperature and popular music? In tracing the transatlantic story of the 
French pitch, this chapter highlights the American roots of A 440 and shows 
how the world was retuned to the new standards of the United States’ emerg-
ing entertainment industry.

In The Soundscape of Modernity, historian Emily Thompson situates the 
birth of “modern acoustics” in the 1900 opening of Symphony Hall in Boston.1 
A few decades earlier, the predecessor of that venue was the site of another 
important event in the history of sound in the United States: on 2 November 
1863, a great organ built by the world- leading German maker Eberhard Fried-
rich Walcker was inaugurated with great pomp in the Boston Music Hall (see 
fig. 3.1),2 “in the presence of an audience, which, for distinction, beauty, and 
fashion, has seldom if ever been matched in our country.” The most illustrious 
American actress of the century, Charlotte Cushman, opened the ceremony 
with the declamation of an Ode recounting the struggles of both Bostonians 
and Americans generally during the Civil War and celebrating the future 
“Nation’s Victory.”3

Although organ building was a dynamic field in the United States, and spe-
cifically in Boston,4 the instrument had been commissioned from a German 
builder in Ludwigsburg and transported from a Rotterdam factory aboard 
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the steamship Presto. Presented as a symbol of American grandeur, the organ 
might easily have been interpreted as a “monument to America’s cultural infe-
riority,”5 especially since the musical program of the evening offered a cel-
ebration of European musical genius. Following the Ode’s reading, a recital 
highlighted the various elements of the instrument through a selection of 
pieces epitomizing the “earnestness” of the organ’s commissioners and their 
ambitions for the city’s musical scene, and with it, Boston’s moral, social, 
political, and religious life. Under the attentive eyes and ears of Bach, whose 
bust was placed on top of the organ, and Beethoven, whose statue had been 
installed on the stage in 1856,6 organists from Boston and New York explored 
the instrument’s potential through a program centered on historic German 
composers. The production was not only one of the earliest examples of an 

Figure 3.1. Great Organ, in Music Hall, Boston, MA. Gift of Weston J. and Mary M. Naef. 
Digital image courtesy of the Getty’s Open Content Program.
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entirely instrumental organ concert, but one of the first performances of 
Bach’s works in America.7

Beyond the sounds of great German masterpieces from the past, the organ 
was in fact tuned to the tone of the new, yet simultaneously “old”8 French 
standard, adopted just a few years earlier: Boston’s new organ was tuned to 
A 435. Although originally intended to match the higher pitches of Boston’s 
orchestras when the contract was first signed in 1857, the tuning was changed 
immediately after the announcement of the French diapason normal in 1859.9 
The adoption of the new French standard, however, would be short lived. 
Despite this setback, the French pitch exerted increasing influence in the 
United States over the following decades.

The Sound of Europe: The French 
Pitch Arrives in America

The rise and fall of the Boston Music Hall’s organ illuminates the condi-
tions that first favored, then challenged, the diffusion of the French pitch in 
the United States. Although the installation of the instrument was initially 
perceived as the beginning of a new era in the history of American organ 
building, less than twenty years later the masterpiece was dismantled, sold, 
removed from the hall, and placed in storage. Yet despite the organ’s fall 
from grace, the history of Boston’s great organ and its entanglement with 
the import of European tuning practices reveals the cultural and social reso-
nances of the French pitch as it arrived in the United States. The French norm 
fit within broader American ideas of “Europeanness” associated with the cel-
ebration of classical music and drawing on its religious, moral, and political 
value. Local actors’ attempts to enforce the norm in Boston were part of a 
wider effort to elevate their city’s cultural status.10

In the mid- nineteenth century, Boston had become a center for the culti-
vation of classical music. Following the 1815 creation of the Handel and Haydn 
Society, which aimed at cultivating “the love of good music and a better per-
formance of it,”11 the Academy of Music provided Bostonians with numerous 
performances of Beethoven’s symphonies, especially his Fifth.12 The Musical 
Fund Society Orchestra also offered Viennese orchestral music to large audi-
ences at Tremont Temple; and the Germania Orchestra, a popular touring 
group of twenty- four musicians from Berlin, settled down in Boston in 1851.13 
In addition, in 1837 several graduates from Harvard University and members 
of the Pierian Sodality created the Harvard Musical Association, a group 
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with the goal of raising the standard of musical taste at Harvard and creat-
ing a music department— which was indeed founded thirty years later.14 The 
Harvard Musical Association set up a library and organized chamber music 
concerts. In 1852, one of the association’s founders, John Sullivan Dwight, 
established the Journal of Music. A Unitarian minister, Dwight intended to 
promote his transcendentalist conceptions of music and utopian views of 
society through musical criticism. The Journal played an important role in 
shaping the new modes of listening that were articulated through the rise of 
“serious” music on American stages.15

The cultivation of this new taste for classical music took shape as well 
through the project of building a hall specifically for musical performances 
that was equipped with a great organ. Jabez Baxter Upham was the driving 
force behind this project, initially putting the idea to the Musical Fund Asso-
ciation in 1850 and then leading the Acoustic Committee appointed by the 
Harvard Musical Association. A physician specializing in the study of typhus 
fever,16 and a tireless community organizer, Upham played a crucial role in 
the orchestration of Boston’s musical life. He was the president of the Boston 
Music Hall Association, dedicated to constructing and then managing the 
venue from its creation in 1850 until 1880, a function he combined with 
the presidency of various local musical committees.17

It took the Harvard Musical Association only two months to raise the 
$100,000 required for the construction of Boston Music Hall, a testament to 
Boston socialites’ commitment to the construction of the new music venue. 
The building reflected Upham’s desire to establish classical music perfor-
mance on a sound scientific basis. Built by George Snell (1820– 1893), the hall 
was a rectangular room that could accommodate an audience of 2,585. With 
a high ceiling fully forty feet above the floor of the upper balcony, the hall’s 
architecture followed Upham’s teachings on sound propagation, and drew 
on conclusions by the investigation of the various parliamentary committees 
charged with the reconstruction of Britain’s House of Commons at West-
minster, during the 1830s and 1840s.18 Upham declared that music needed “a 
fitting abode,”19 that its effects depended on “the architectural qualities of the 
building.”20 He argued that

There is no sublimer sound than the mingling of a thousand voices and 
instruments in an open field . . . . In the construction of a Concert Room, 
therefore, our efforts should be directed to overcome, as far as possible, the 
imperfections to which every musical performance is necessarily subjected 
when confined within the four walls of a building. Theoretically, could we 
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secure the ready passage and equal diffusion of sound over the whole apart-
ment, without the intervention of reverberation or disturbing echoes, we 
should have a perfect Music Room, in every part of which the auditor would 
hear with equal distinctness and accuracy.21

Upham’s insights on architecture and music were shaped by his religious, 
social, and aesthetic views. His model for the “perfect Music Room” was 
Westminster Abbey, a building whose main merit from a sonic point of view 
was that it had hosted the imposing commemorations of Handel in 1784. 
Although not primarily designed for musical performances, Upham alleged 
that “the ancient cathedrals are most benefiting the majestic movement of the 
oratorio.”22 Upham hoped to revive the oratorio in the United States, and he 
argued that American halls should be built to replicate the forms of the Euro-
pean churches where the genre had emerged and blossomed. However little 
George Snell’s building resembled Westminster Abbey, it fully embraced the 
idea that music performance structures should have vast proportions akin 
to great European ecclesiastical architecture (see fig. 3.2).23 Upham’s obser-
vations appeared increasingly relevant given the introduction of an organ a 
few years later: for what could evoke European cathedrals better than this 
fundamental instrument of Christian worship?

Upham’s views on acoustics were inscribed with religious and socio-
political values, but also shaped by his expertise in the field of infectious dis-
eases. His discourse on the Boston Music Hall especially reflected the rise of 
emerging concerns about hygiene, which were entwined with the acoustic 
knowledge of sound propagation. Upham outlined how in “a room contain-
ing a crowded auditory, artificially lighted and warmed in the usual manner, 
the air becomes rapidly loaded with the products of respiration and combus-
tion, and, too often, by the addition of coal gas from the furnace flues.” In 
contrast, he continued, “the system of lighting adopted in the Boston Music 
Hall is such as to avoid entirely the acoustic disturbances above mentioned 
while, at the same time, it acts as the effectual motive power to the ventilation 
arrangements of the Hall.”24 In turn, Upham incorporated new technologies 
of sound into his practice as a physician. For example, in 1858, in collabo-
ration with an engineer and several medical colleagues, he developed the 
“sphygmosphone,” an apparatus that allowed a physician in Cambridge to 
examine remotely a patient in Boston.25 Likewise, Upham wanted the most 
current technology to advance the development of Boston’s musical life. To 
this end, he gathered information about American builders, then set off on 
a tour of Europe in 1853. In total, Upham spent five months abroad, reaching 
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Liverpool at the beginning of May and returning to Boston at the end of Sep-
tember. It is not clear whether the primary goal of his trip was a comparative 
investigation of typhus epidemics in London and Dublin, something Upham 
accomplished during the first weeks of his stay,26 or his subsequent tour of 
Europe’s premier organs.27 Whichever, Upham came home with proposals 
for the Boston Music Hall organ from two prominent builders: William Hill, 
maker of the greatly admired Birmingham Town Hall organ, and Walcker, at 
the time one of the most famous builders in the world.

The trustees of the Music Hall agreed in June 1856 to start raising funds 
for an organ. Shortly afterward, Upham embarked on a second journey to 
Europe to secure a deal with an organ builder. Of all the organs he listened 
to, Walcker’s instrument in the cathedral of Ulm impressed him most. “To 
have examined further,” Upham contended, “would have been like returning 
to the ground after climbing the summit of Mt. Blanc.”28 Nevertheless, he 
wanted the Boston organ to be a comprehensive representation of the most 
advanced instrument in the field, and so he asked Walcker to accompany 

Figure 3.2. “View toward the stage (ca. 1856).” Methuen Memorial Music Hall Archives.
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him to Paris and London to see whatever Germany’s two rivals had to offer. 
Like classical music in the United States as a whole, Boston’s great organ was 
something of a “mutant transplant,” as historian Joseph Horowitz put it,29 
a French- German synthesis of combined European achievements with an 
“atypical” technology.30

The organ introduced into the Boston Music Hall came complete with 
another European enhancement: the French pitch. In Boston as in Europe, 
the diapason normal represented a significant decrease from pitches then 
in use in the city and across the nation. The Handel and Haydn Society’s 
orchestra played at A 449, and most organs in the country exhibited simi-
larly high standards.31 On 3 January 1864, the organ accompanied the annual 
performance of The Messiah, signaling its main musical function: to high-
light the classical oratorio. Unfortunately, according to the report published 
in Dwight’s Journal of Music, the musicians “began out of tune, and several 
times were guilty of an ‘uncertain sound,’” which was a “sin they too might 
charge with reason on the Organ; it being awkward to adapt their instru-
ments at once to its low pitch (the new French pitch) so effectually as to feel 
at home in it.”32 A worse problem during this concert, however, proved to be 
synchronization. The instrument was slow to respond to the pressure of the 
performer’s fingers on the keyboard, a problem that would attract the mirth 
of local organists for several decades.33 The following year, the Handel and 
Haydn Society (of which Upham was also president) found a temporary solu-
tion to the tuning problem by purchasing a new set of woodwind instruments 
in collaboration with the Music Hall Association.34 Despite these changes, 
Dwight’s Journal noted later that during an oratorio concert, the orchestra 
had difficulty playing “in perfect unison with the Organ pitch” and “some of 
the instruments sounded rough.”35 Musicians who performed as well with 
ensembles other than the Handel and Haydn Society may have preferred to 
keep their old instruments rather than accustom themselves to the lower- 
pitched ones.36

Tuning the orchestra to the organ’s pitch was a pragmatic response to a 
practical difficulty, since retuning the organ would have been far more work. 
But this was also highly ideological,37 as Upham and Dwight’s circle was well 
aware of ongoing European debates over the tuning question. Since 1860, 
Dwight’s Journal had echoed overseas conversations around the standardiza-
tion of pitch. Reports on the work of the British Royal Society of Arts’ com-
mittee of 1859– 1860 appeared regularly in Dwight’s Journal, as did accounts 
of the various steps taken by German, Russian, and Belgian cities and insti-
tutions.38 The journal also reviewed studies on musical pitch, including a 
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call for information about the status of the standard throughout the United 
States made by a Brooklyn professor of music in 1865.39 In 1863, before the 
inauguration of the organ, Dwight’s introductory address to the musical 
season began with a few hopeful lines about the impact of the instrument’s 
pitch on the performance of classical masterpieces, especially those with high 
notes that made them challenging for singers, particularly Beethoven’s Ninth 
Symphony.40

Like the hall and the organ, the French pitch was part of the “reform” 
promoted by Dwight, Upham, and their associates. Some years later, the 
organist and composer John Knowles Paine (1839– 1906), who held the first 
teaching position in music at Harvard in 1875 and gave his name to the uni-
versity’s music hall in 1914, summed up these views in a lecture reprinted in 
several newspapers. Paine employed common arguments in favor of the low 
pitch, identifying the “gradual raising of the musical pitch, which has been 
growing higher and higher ever since modern instrumental music gained 
such prominence,” as a “cause of the decline of the vocal art.”41 To protect 
the monuments of music history, whose names would later decorate Paine 
Hall’s ceilings, it was essential to adopt the French pitch.42 Paine’s call for the 
enforcement of the overseas standard in Boston came after a failed but very 
active campaign, launched by Dwight in April 1869, to “bring [Boston] in line 
with the movement.”43 These efforts were almost certainly triggered by the 
intensification of debates in Britain, and further reports in Dwight’s Journal.44 
To raise money to buy yet another set of wood instruments tuned to A 435, 
the committees of the Harvard Musical Association, the Handel and Haydn 
Society, and the Boston Music Hall Association organized a fundraising event 
on 20 May 1869: a concert entitled “Normal Diapason!” (fig. 3.3).

Besides raising money, this concert was intended to convey a concrete 
sense of the question of pitch by devoting specific attention to retuning 
during the performance. Philanthropic musical events sometimes gave a 
musical representation of the natural disasters for which they were held; to 
encourage donations for victims of floods or storms, organists would perform 
improvisations imitating the sounds of natural catastrophes. In a similar way, 
the “Normal Diapason!” concert offered the audience a spectacular encoun-
ter with pitch. Though otherwise conservative, the program had a surprise 
in store for the listeners. Dwight’s Journal reported that, for the performance 
of Mendelssohn’s hymn, before the organ and the voices came in,

the instruments had to be tuned down (by such imperfect means as were 
available) to the organ or French pitch; nor was there much attempt to hide 



Figure 3.3. “Normal Diapason!” Methuen Memorial Music Hall Archives.
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the awkward process either from sight or hearing. Such a tuning up [sic] as 
there was! prolonged and mystifying; one might have fancied some Lisztian 
or Wagnerian poem of the Future suddenly interpolated. Someone, plainly, 
from the “rural districts,” asked his companion, “What is all this?” “Oh” 
replied he, “this is where the normal diapason comes in.” The little episode 
was a good practical demonstration of the need of the reform.45

With this comment Dwight at once dismissed the less sophisticated segment 
of the audience and German modern music, and celebrated the concert’s 
pedagogical achievement. Again, however, Dwight’s efforts failed to achieve 
the intended results. As in 1865, instruments purchased with the money 
raised by this concert “vanished out of sight and knowledge,”46 and during 
the following Christmas oratorio performance, “the chronic incongruity of 
old and new pitch marred the euphony.”47

The 1869 diapason concert was the last recorded effort by Boston’s con-
cert societies to spread the French pitch. By 1871, the standard’s defeat was 
complete; the organ was retuned to match the orchestra’s pitch, and not vice 
versa.48 This retuning was a prelude to the instrument’s material decay. Played 
less and less throughout the 1870s, it was abandoned altogether following the 
creation of the Boston Symphony Orchestra, whose repertoire moved away 
from oratorio in favor of symphonic and, increasingly, modern music. Given 
the silencing of the organ and the orchestra’s move toward contemporary 
musical works, the very presence of Walcker’s masterpiece on the hall’s stage 
became a bone of contention. Musicians were soon demanding the entire 
space for themselves. In 1884, the organ was sold and put into storage at the 
New England Conservatory. Finally, the construction of tennis courts neces-
sitated its sale at auction. Bought from Walcker for $60,000 in 1863, the organ 
fetched only $1,500 in 1897.49

Tuning to Europe: Piano Manufacturers, 
Pitch Data, and the Diapason Normal

Pitch was not just a concern for Boston’s musical culture: it became a critical 
issue for the booming musical market in the United States at the turn of the 
twentieth century. With the rise of professional orchestras in the 1880s, a 
number of prominent American musical organizations adopted the French 
pitch in order to facilitate performances by European musicians on tour. In 
addition, musical unions were starting to emerge in the United States by the 
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time of the 1885 Vienna conference. These often perceived pitch standard-
ization as a mechanism that would encourage the emergence of a national 
musical market based on European standards. The National League of Musi-
cians, established in 1886, resolved at its first meeting in Chicago in 1887 to 
promote the French standard.50 In 1886, the National Music Teachers’ Associ-
ation convened a Committee on Pitch,51 and called attention “to the fact that 
last season at Vienna a convocation of the leading musicians” had officially 
adopted the French pitch, as had “many musical organizations, societies and 
individuals in England.” The committee therefore declared A 435 “the only 
authoritative musical standard of the civilized world.” Finally, the new Amer-
ican Federation of Musicians proposed standardizing pitch in its 1896 pro-
gram, and adopted A 435 as its standard in 1902.52

The most significant efforts to reform pitch in the United States came 
from piano and organ makers. These actors had a material motivation for 
being the principal movers of the idea of standardization to the French pitch. 
First, being the producers of fixed- pitch instruments, they could expect a lot 
of benefits from unification. What is more, as these manufacturers began to 
market and sell their products across Europe and its colonies, they became 
eager to tune their instruments to the French pitch. During a meeting of the 
newly created Piano Manufacturers’ Association in New York on 31 March 
1891,53 makers had agreed that a common standard would help them export 
their products throughout the country and abroad and appointed a commit-
tee to resolve this question, with William Steinway (1835– 1896) as chair.54 
The committee included several of the country’s most prominent manufac-
turers,55 who believed that rationalization of their production was crucial 
both to industrialization and for securing new markets in Europe, and rec-
ommended the French pitch, which the Piano Manufacturers’ Association 
accordingly adopted as their national standard56 on 6 November 1891. Given 
the ubiquity of pianos in the United States at the time and the instruments’ 
power to set the tone with their fixed pitches, the decision was a crucial step 
toward the introduction of the measure throughout the country.

The Piano Manufacturers’ Association’s decision to introduce industrial 
regulations among American instrument makers was the result of intense 
interactions between industry and science, and informed by the transatlantic 
spread of acoustical knowledge, musical instruments, and devices of scien-
tific measurement. From 1891 to 1892, Levi K. Fuller (1841– 1896), secretary of 
the association’s pitch committee, took the initiative in the inquiry’s proceed-
ings. An organ maker from Vermont, passionate astronomer, tuning fork afi-
cionado, and tireless politician, Fuller collaborated actively with the physicist 
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Charles R. Cross.57 Together, they transformed the tuning practices of Amer-
ican instrument makers so as to reflect, and be calibrated to, European acous-
tical and musical procedures. Examining the dialogue between Fuller and 
Cross provides rich insights into the historical processes of pitch standard-
ization and shows how exchanges regarding aesthetics, science, and industry 
shaped this second phase of the French pitch’s spread in the United States.

Fuller first encountered Cross in 1882, when he asked the physicist, a pro-
fessor of physics at MIT,58 to measure tuning forks that he had in his posses-
sion. Their subsequent exchanges appear to have commenced in March 1883. 
In a letter responding to Cross’s request for information on the forks sent for 
examination, Fuller provided him with details about the devices “used by 
several manufacturers, orchestras, and artists.”59 In reaching out to Cross, 
Fuller was addressing one of New England’s experts on acoustical matters, 
and someone already fully engaged in conversations about pitch standardiza-
tion. In 1872, Cross had given public lectures on acoustics and in 1874 started 
collaborating with Alexander Graham Bell, inviting him to use the acoustics 
resources of the laboratory.60 Cross retained close ties with the Bell Tele-
phone Company during the 1880s and 1890s, becoming the company’s “chief 
expert” and serving as a witness in one of the many patent trials faced by 
Bell.61 Since 1868, MIT had owned several examples of European acoustic 
apparatus;62 when Cross became head of the physics laboratory, he contin-
ued to update its acoustical equipment. In 1883, he oversaw the move of the 
acoustics and electrical laboratory to a new building that provided greater 
space (see fig. 3.4).

Cross developed an interest in musical pitch over the course of several 
experiments on the sounds of language and the perception of tone.63 In 1880, 
in collaboration with the son of local piano maker Henry J. Miller,64 he mea-
sured the pitch of dozens of tuning devices and instruments employed by 
piano and organ makers from Boston. Although the exact circumstances of 
this experiment are unrecorded, it seems to have been directly connected 
to the introduction of the great organ, in Boston.65 In contrast to Upham 
and Dwight’s aesthetic, moral, and religious concerns, Cross and Miller were 
more engaged with the industrial and commercial ramifications of pitch. 
Cross’s attention to pitch was part of MIT’s efforts to support US industry, 
and particularly piano and organ making, through engineering.

To conduct their study, Cross and Miller’s measurements made use of 
European acoustic knowledge and scientific instruments. Koenig, especially, 
was a central figure in the development of Cross and Miller’s study. His publi-
cations and his instruments, some of them repurposed from previous exper-
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iments on speech, were fundamental to the Bostonians’ investigations.66 
In turn, Cross and Miller’s study contributed to the United States’ growing 
influence within the field of acoustics, demonstrating the Americans’ skill in 
handling sonic phenomena and their determination to secure high standards 
of scientific objectivity.67 Pursuing the earlier studies of Scheibler, Lissajous, 
and Ellis, Cross and Miller’s article was also the first contribution to the study 
of tuning practices in the United States.68

Using the method of beat counting— recording with the help of a chro-
nometer the number of interferences caused by the superposition of two 
sounds slightly out of tune— Miller and Cross measured thirty- three tuning 
forks.69 A little over half of these actually “represented” standards of musical 
pitch in Boston, and the rest included measurements of forks associated with 
Steinway in New York, Theodore Thomas’s orchestra in Chicago, and several 
European cities and institutions.70

Cross and Miller’s measurements represented a shift in American pitch 
conversations away from aesthetic, social, and religious concerns, and 
toward scientific and industrial considerations. Yet they also revealed that 
the two remained closely connected. To be sure, Cross and Miller’s paper 
fit within MIT’s commitment to helping US industry through engineering 

Figure 3.4. “The acoustics laboratory at MIT, about 1890.” Courtesy MIT Museum.
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work, offering suggestions for a rationalization of instrument making. The 
authors particularly called for the adoption of a single standard, rather than 
the then contemporary practice of using two, one for an A and one for a C. 
In addition, Cross and Miller drew attention to the lack of accuracy in Bos-
ton piano makers’ practices, emphasizing how much the pitch of their tun-
ing forks varied depending on the ambient conditions of the rooms in which 
they were used. One should be aware, for example, the authors argued, of 
the difference between the pitch of a tuning fork employed in a church in the 
winter versus one in a concert hall. In parallel to these scientific and industrial 
considerations, however, the paper reflected prominent cultural overtones. 
In the same fashion as their European counterparts, Cross and Miller were 
especially keen to draw attention to pitch’s variations over time. To this end, 
they presented their data in an ascending progression so as to demonstrate 
that in the good city of Boston, pitch was both chaotic and rising. Cross and 
Miller argued in favor of pitch regulation in the United States.71 Drawing on 
an article that Ellis had published in Nature just a few months earlier, and 
in a way reminiscent of the practices of European physicists before them, 
Cross and Miller engaged with the aesthetic debates triggered by the history 
of the Music Hall organ, these being familiar to them as Bostonians.72 They 
explained how

It is important . . . that not merely the works of Händel and Haydn, but those 
of all the founders of modern classical music, were written to a pitch (A3, 423 
vibrations, or thereabouts), considerably lower than the lowest orchestral 
pitch at present used in any country, lower even than the physical pitch. The 
present high pitch used in Boston, like that of New York and London, is over 
a diatonic semitone sharper than this classical pitch.73

Cross and Fuller’s collaboration brought this mix of industrial and cul-
tural considerations articulated by Cross and Miller onto a whole new level. 
With his collection of tuning forks, Fuller enabled Cross to pursue his mea-
surements,74 and thus document American tuning practices. In 1891– 1892, 
the data they created found a direct application when it became part of a 
publicity campaign aimed at persuading piano and organ builders, as well as 
the general public, of the urgency for pitch regulation. In Cross, Fuller found 
an ally who provided him with both the scientific and technical means to 
objectify American tuning practices, and sufficient authority resulting from 
such acoustic mastery, to convince makers of the importance of adopting a 
common pitch.75
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Following the Piano Manufacturers’ Association’s appointment of a com-
mittee to investigate the issue of pitch, Fuller initiated an active campaign 
of “agitation” to raise awareness of the value of pitch standardization for 
American trade and thus secure consensus for a unifying measure. During 
the spring, summer, and fall of 1891, Fuller distributed “circulars” throughout 
the nation’s musical communities as well as to the press.76 Intended to “edu-
cate” musical audiences on the question of pitch reform, these documents 
provided American readers with a historical account of earlier European 
pitch negotiations, as well as scientific and technical knowledge of acous-
tics.77 In parallel to the dissemination of these texts, Fuller corresponded with 
a broad range of actors throughout the musical world, including manufactur-
ers, orchestra directors, heads of local and national musical unions, and sing-
ers, in an attempt to convince them of the necessity of adopting the French 
pitch.78 A broad consultation, he maintained, was the best way to reduce the 
opposition to the reform. As he put it in a letter to Steinway: “There is so 
much in human nature that has to come to the surface whenever any oppor-
tunity occurs, that the best way to head [opponents] off is to consult them 
and get them to agree with you.”79

The collection and measurement of forks was a crucial part of Fuller’s 
public campaign. Keen to obtain as comprehensive an account of the state of 
pitch within the United States as possible, Fuller accumulated data through-
out the months of the committee’s work. In addition to his “Circulars,” he 
wrote to manufacturers requesting them to send him tuning forks represen-
tative of the standard to which they tuned their instruments. At the end of 
September 1891, for instance, he wrote to a maker in San Francisco, asserting 
that “he was very anxious to have California represented” in his collection.80 
Fuller subsequently presented the measurements from this national survey 
of instrument builders’ forks within a table, published in his tenth “Circu-
lar” (fig. 3.5). Below this appeared three other tables, respectively giving the 
pitch values of forks from Fuller’s collection, the experimental data that Cross 
and Miller had published in 1880, and, finally, “statements of parties without 
forks,” composed of the responses of manufacturers who had failed to attach 
a tuning device. The statistical evidence displayed mainly represented the 
pitch used in the country’s largest factories, concentrating on the East Coast 
and, specifically, New York.

Fuller not only mobilized numerical data, but also transformed tun-
ing forks themselves into pieces of evidence. Recalled Fuller: “On Friday 
[6 November 1891] I spoke at some length on musical pitch before the Piano 
Mfrs . . . . I purchased in N.Y., Chicago, St. Louis and Detroit tuning forks of 



Figure 3.5. Table 1. “Uniform pitch. Piano Manufacturers’ Association, New York— 
Circular No. 10.” The Musical Courier 23, no. 512 (11 Nov. 1891): 553.



Retuning the World    115

the dealers in the same [cities] and exhibited them at the N.Y. meeting. It was 
a perfect explanation and illustration of the dire confusion and want of accu-
racy of the trade fork question.”81 Featuring tuning forks that produced differ-
ent sounds, Fuller’s display demonstrated audibly the coexistence of different 
standards on a local scale. In 1893, Fuller took this strategy to a new level, 
exhibiting his entire general tuning fork collection at the Chicago World’s Fair 
(see fig. 3.6). This display of an overwhelming number of devices materially 
demonstrated the concept of pitch variation over time and space. Conveying 
the extent of the problem was a publicity master stroke for the avid pitch 
reformer. Fuller won an award for his exhibit, with the Fair’s judges empha-
sizing “the historical and unique character of the display” and the “wonderful 
achievement attained in establishing a universal pitch.”82

Fuller hoped that a similar strategy of data comparison and demonstra-
tion might also persuade the nation’s leading piano makers of the utility of 
adopting the French pitch. Before the piano makers’ vote on 6 November 
1891, he deployed the same rhetorical technique utilized by Lissajous before 
the Société d’Encouragement pour l’Industrie Nationale in 1855.83 Displaying 
several forks from his collection, both visually and sonically, Fuller delivered 
a vibrant discourse that merged commercial and artistic arguments in favor 
of the diapason normal. “In order that we may understand the relation which 
these various forks have to one another,” explained Fuller, “I will sound the 
standard fork recommended by the committee . . . . The next fork that I will 

Figure 3.6. Frank D. Abbott, Musical Instruments at the World’s Columbian Exposition 
(Chicago: Presto Co., 1895), 176.
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call to your attention is that of Mozart . . . , which I now sound.”84 He then had 
the piano builders listen to tuning forks associated with other heroic figures 
from the history of music, namely Handel, Beethoven, and Wagner. “I think 
you will agree with me when I say that the persons just named are fair rep-
resentatives of classical and modern composers. Their writings are based in 
all probability upon the standards here given,” asserted Fuller, before asking 
his audience to consider if there had “been a following of the masters, or has 
there been a departure . . . ?” The answer to this rhetorical question was clear: 
the great composers, dead or alive, had worked with lower pitches than the 
ones currently in use in the United States.85

Fuller did not just want to convince American piano makers to adopt the 
diapason normal: he wanted to help implement it. This required the mass 
dissemination of accurate tuning devices across the country’s factories. Con-
vinced that American standards of sonic precision were not sufficiently devel-
oped to guarantee the stability of the standard, Fuller, like Upham before 
him, took a four- week tour of Britain, Germany, and France. Here, he wished 
“to pick up what information [he could] on the subject of Pitch, and make 
certain that the forks are the best possible.”86 During his visit, Fuller chose 
two manufacturers for America’s new standardized forks: Koenig, who made 
an enormous impression on Fuller when they met in Paris,87 and Valentine 
and Carr, a maker from Sheffield that Alexander Ellis and Alfred Hipkins 
had recommended to Fuller.88 Koenig agreed to provide American piano fac-
tories with “standard forks” of seven inches mounted on resonators, while 
Valentine and Carr promised to sell forks in much greater quantity, and for a 
much lower price than Koenig’s.89

Although essential to the success of Fuller’s enterprise, the importation 
of tuning forks from overseas proved immensely challenging. Time was the 
manufacturer’s main enemy. First, it took months to produce precisely tuned 
forks. Fuller was well aware of this practical difficulty, having learned during 
his inspection of Koenig’s workshop in Paris of the practices that could pro-
vide this quality control. Fuller learned that to ensure the precision of newly 
produced forks, it was advisable to test the instruments three months after 
their construction to make sure they had maintained their intended fre-
quency. As Fuller put it, “steel will not settle without it has time [sic], that is a 
law of nature, it is something over and beyond the question of temperature— 
Molecular change.”90 Confident from the start of his campaign that there was 
“a general leaning toward Diapason Normal,”91 Fuller had demanded that Val-
entine and Carr follow exacting procedures to guarantee the greatest accu-
racy,92 and had worked quickly even before the piano manufacturers’ deci-
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sion to establish a supply of European forks— so as to seize the initiative and 
avoid any delay between the Association’s decision and the arrival of the first 
tuning devices. By December 1891, Fuller had an order for no fewer than 
2,500 forks placed with Valentine and Carr, with an initial delivery of 200 of 
these instruments dispatched to the United States soon after. But there were 
multiple problems to overcome besides the demand Fuller made for qual-
ity control by testing over time— from legal questions of copyright regard-
ing the design of the fork,93 to custom regulations,94 to miscommunication 
with Valentine and Carr.95 Worse was to come. On receiving the first order 
of forks on 31 December 1891, Fuller was disturbed to find that the saltwater 
and moisture of the oceanic voyage had caused the devices to rust and, as a 
result, lose their blue color.96 To overcome this difficulty, Valentine and Carr 
covered the forks of their subsequent deliveries in Vaseline before wrapping 
them individually in paper.97

To avoid such dependency on Europe and resulting challenges arising 
from transatlantic voyage, Fuller planned to create a robust distribution net-
work by identifying sellers who would stock the new devices,98 and, more 
importantly, by arranging for the manufacture of American standard tuning 
forks on the model of Valentine and Carr’s instruments. To this end, Fuller 
sent copies of the manufacturers’ fork to a Boston maker, and instructed him 
to use a Koenig standard in the construction of these devices.99 Fuller also 
conceived of a new method of mass production. Whereas “heretofore fine 
tuning- forks designated to give absolutely- correct pitch have been invariably 
made by forging them from a single bar of steel,” requiring artisanal skills,100 
Fuller’s technique made it possible to assemble several pieces of metal and 
thus mechanize the production of precision forks.101 By applying mechanized 
labor to the production of forks and cultivating an extensive network of dis-
tributors, Fuller built a powerful system to support the unification of the 
nation’s pitch.

Fuller successfully convinced the representatives of the music industry 
to adopt the French standard. But as was so often the case, the piano man-
ufacturers’ decision provoked objections from a variety of interested par-
ties. While it helped piano makers, the standard interfered with the activi-
ties of other manufacturers of musical technologies. Crucially, it did not suit 
other instrument players and makers, or smaller businessmen who wanted 
to operate on a national level and fit American audiences’ alleged preference 
for higher standards. Small piano makers were reluctant to follow suit,102 as 
were makers of wind instruments who were in the habit of using British wind 
bands’ “high pitch” of approximately 452 vibrations,103 and committed to the 
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contemporary perception that a higher sound was a brighter sound. Further-
more, unlike piano manufacture, the market for wood instruments was dom-
inated by European makers. A unifying measure that might stimulate exports 
was therefore of little interest to American piano builders.

Instrument makers were not the only ones to resist pitch standardization. 
Individual performers and musical bands also rejected the use of what they 
saw as a problematic imposition of European authority on their practices. 
That the question of pitch remained mainly unresolved in the United States 
in the first years of the twentieth century becomes obvious in the archives of 
the American Federation of Musicians (AFM). This organization decided in 
favor of A 435 in 1902, yet delegates at each of its subsequent annual national 
meetings continued to discuss the matter as they struggled to implement the 
norm at a local level.104 In 1903, the preparation of St. Louis’s monumental 
World’s Fair celebrating the centennial of the 1803 Louisiana Purchase was 
marked by a revealing controversy when the bureau in charge of the event’s 
musical matters issued a rule imposing the diapason normal. The Music Trade 
Review reported that

Geo. W. Stewart, manager of the Bureau of Music at the St. Louis World’s 
Fair, announces that the French low pitch has been adopted as the standard 
pitch for brass bands at the fair. The pitch is a half tone lower than that ordi-
narily used by the majority of bands. . . . It was selected because it represents 
modern progress in music, and because American music pitched a half tone 
higher than European music often injures the work of European singers, 
whose voices are unaccustomed to high singing.105

Several leading bandmasters immediately contested the Bureau’s decision. 
Oscar Milton Wilhite, the leader of the Second Regiment Band of Emporia, 
in Kansas, “asked Mr. Stewart to name a single band in the West which could 
compete under this rule. He couldn’t name one.” Wilhite concluded that the 
effect of imposing this low tone was to “practically bar amateur bands from 
the contest,” as the cost of replacing their instruments would be prohibitive. 
He demanded what good contests could do “if they do not encourage the 
amateur?”106 While the organizers of the Fair were eager to align with Euro-
pean musical standards, the reaction of the bands revealed the desire of many 
American artists for a non- European- dominated arts culture.

The hard- won peace that followed the divisive experience of the Ameri-
can Civil War brought with it an unprecedented national expansion of indus-
try, commerce, and the extraction of resources. By the turn of the century, 
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the United States was looking to exert its influence beyond its borders, both 
diplomatically and through military expeditions. During the 1890s the coun-
try developed an imperialist foreign policy in the Caribbean and the Pacific, 
going to war with Spain, annexing Hawaii, and planning the opening of a 
canal across Central America.107 In addition to these political and military 
programs, the United States started to develop an expansionist cultural policy 
at the turn of the century. Once the mostly passive recipient of the diapason 
normal and of European acoustic knowledge and apparatuses, after World 
War I the United States would impose itself as the dominant voice in pitch 
debates. A clear indication of this reconfiguration of transatlantic power rela-
tions was the adoption in 1917 by the AFM of a pitch standard that was not 
the diapason normal, but rather an A of 440 vibrations. This shift from the 
French norm was barely audible, but it forever changed the course of pitch 
negotiations.

Helmholtz at the Circus: 
Deagan’s Crusade for A 440

The Federation’s 1917 move was all the more staggering if one considers the 
geopolitical context. In 1917, A 440 was perceived in the United States as a 
German standard, yet in April of that year the United States had declared 
war on Germany. Anti- German sentiment was on the rise, and several peri-
odicals highlighted the unfortunate political connotations of such a pitch 
selection.108 In 1919, The Sun published an article entitled “Why the German 
Pitch?” that reminded readers of the 1834 adoption of A 440 by the Stuttgart 
Naturforscher- Versammlung and demanded to know why such a standard 
had been chosen.109 A few months earlier, William Braid White had summed 
up the sense of mystification surrounding the AFM’s choice in the journal of 
the leading union of piano tuners, observing that: “The 440 pitch was orig-
inated in the enemy’s country, while the international standard is of French 
origin, and has been officially adopted by piano makers both in this country 
and in Great Britain. It is, in short, an Allied pitch.”110 Such a comment was 
rare in The Music Trade Review, which typically avoided political subjects.

Both economic and cultural reasons played a role in the AFM’s shift from 
A 435 to A 440. The United States was the world’s largest economy and car-
ried weight within an increasingly global economy. America’s music was 
characterized by the commercial success of blues, ragtime, two- step, foxtrot, 
and jazz. As popular musical genres began to dominate the musical economy, 
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they acquired unprecedented authority in the pitch negotiations. The grav-
itational center of pitch conversations shifted from classical, written music, 
and a valuation of the voice, toward new instrumental genres sustained by the 
rapid development of the recording and broadcasting industries.

In the world of American music at the turn of the twentieth century, 
marked by the success of vaudeville and minstrel shows, commercial con-
siderations drove the quest for standardization, but within a completely 
renewed aesthetic and material context. The industrialization of the musical 
market and the rise of the entertainment industry not only increased the 
urgency for pitch standardization, but produced novel representations of 
sound— such as new definitions of noise.111

The principal advocate of the AFM’s decision was John C. Deagan, a maker 
of percussion instruments responsible for the introduction of marimbas to 
Western musical practice and the development of a new type of xylophone 
that was to become the standard throughout Europe and the United States.112 
How did this industrialist become involved in the tuning and pitch debates? 
And why did he choose A 440 rather than the French standard favored by 
piano manufacturers? Answering these questions requires examination of a 
figure who has remained unknown outside the realms of percussionists and 
their devotees, despite his significance in the broader history of music.113 
Deagan’s activities are exemplary of the centrality of science in instrument 
makers’ careers at the turn of the century, from both a technological and 
a commercial point of view.114 Deagan conscripted cutting- edge acoustic 
knowledge in his building practices and cultivated an image as a scientific 
instrument maker in order to distinguish himself in the fast- growing market 
of American percussion making that was sustained largely by the rapid devel-
opment of the entertainment industry. The history of Deagan’s crusade for 
A 440 also shows the interconnection of sound knowledge and the flourish-
ing new businesses of late nineteenth-  and early twentieth- century American 
popular music.

The beginning of the twentieth century was an auspicious moment for 
percussion instrument makers. They benefited from a new taste for their 
products, a demand that developed in the worlds of classical and popular 
music alike, stimulated by the display of non- Western instruments at World’s 
Fairs and the growth of an entertainment industry calling for exotic or simply 
new sound effects. From 1870, the success of vaudeville offered many oppor-
tunities for percussion players and makers. Drums, bells, and other “novelty 
percussions” became ubiquitous sound accessories in theaters long before 
they began crowding the shelves of record shops.115 The importance of per-
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cussion in this new American musical soundscape is particularly obvious 
in the first sound cartoons released by Disney in the late 1920s,116 whose 
soundtracks included extensive percussion soli. The relationship between 
percussion sounds and the entertainment industry would blossom further 
with the development of television.117

The rise of percussion in American musical culture went hand in hand 
with its manufacturers’ appropriation of non- Western instruments, a prac-
tice in which Deagan was especially active. Besides introducing marimbas to 
the United States, Deagan was celebrated as the inventor of the “cathedral 
chimes”— a set of tubes of different diameters, lengths, and pitches that was 
used extensively in theaters to imitate church bells, and an instrument that 
was in fact inspired by the anklung, an Indonesian instrument belonging to 
gamelan ensembles.118 Deagan was not interested in simply reproducing non- 
Western artifacts, but in musicalizing, rationalizing, and “civilizing” them. 
Having commercialized bamboo chimes in 1897, he developed a metal ver-
sion of the instrument, which he claimed enhanced its technical quality. The 
trade brochures issued by Deagan Inc. promoted the firm’s leading products: 
bells, xylophones, chimes, and marimbas that were “improved” versions of 
either popular, old, or “savage” objects. Innovative alterations were portrayed 
as the result of taking a scientific approach to percussion making within a 
factory- laboratory under the authority of a skilled builder- acoustician, 
namely Deagan himself.119

These efforts to rationalize the allegedly uncivilized, unscientific, and 
unmusical native instruments were manifest in the increased regulation and 
refinement of the primary materials used in their production. “The manufac-
ture of Deagan xylophones commences with the selection of the wood in the 
tropical forests. Only young trees of straight and even grain are chosen. After 
the bars have been cut to size in the Deagan factory the stock is thoroughly 
seasoned for a number of years,”120 claimed a 1920 trade catalog, which 
then went on to detail how this attempt to “improve” percussion instru-
ments involved the transforming of extracted materials into instruments of 
extremely precise pitch. Listening to one of the early Disney sound cartoons 
gives a good sense of the achievements percussion makers made in the first 
decades of the twentieth century. The Haunted House (1929), especially, dis-
plays a series of virtuosic scales performed on perfectly tuned xylophones, 
demonstrating the total integration of these instruments into an increasingly 
uniform Western musical soundscape.

Deagan’s efforts to control the tuning of percussion instruments drew him 
into debates over pitch standardization. Although he was eager to portray his 
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contribution to these conversations as an effort to rationalize musical prac-
tices according to mathematical principles, Deagan’s motives were also com-
mercial. The tuning of percussion instruments cannot be adjusted, yet Dea-
gan’s products were intended to travel all over the United States and beyond. 
Thus, his interest in pitch standardization was not merely philosophical, but 
every bit as material as that of America’s piano manufacturers. The question, 
then, is why did he not simply continue the efforts of piano builders in pro-
moting the international standard adopted in Vienna, given his ambitions to 
conquer European markets? In the absence of sufficient archival evidence, 
this is hard to answer conclusively, but it was almost certainly the result of 
industrial concerns, linked to the development of musical entertainment in 
America, combined with the very different aesthetic and cultural assump-
tions that characterized nineteenth- century German and British acoustics.

In 1916, Deagan patented the “Dea- gan- ometer,” an invention he claimed 
would “solve . . . the mystery of pitch.” As Deagan explained,

One of the greatest problems confronting conscientious orchestra conduc-
tors and musicians today and one causing them no inconsiderable amount 
of worry and anxiety is the old question of pitch and tuning . . . . The various 
nations have not been able to agree on the question of a universal pitch . . . . 
Recognizing this unfortunate condition we have produced a new standard 
tone measure, the Dea- gan- ometer, the function of which is to provide an 
easily understood, easily accessible and irrefutable PITCH STANDARD for 
the musician to work from, thus eliminating all uncertainty and guesswork 
regarding pitch or tuning. When once used, the Dea- gan- ometer will be 
found as indispensable to the musician as the thermometer is to the phy-
sician, the compass to the mariner or the rule or scale is to the artisan or 
merchant.121

Consisting of four metal bars tuned to pitches separated by only one 
vibration, the instrument clearly took its inspiration from Scheibler’s early 
nineteenth- century tonometer and subsequent descendants.122 It also 
recalled Rudolph Koenig’s clock fork, combining this apparatus with a pen-
dulum attached to the frame and providing the user with an easily observable 
indication of seconds to help with the counting of beats.123 The Dea- gan- 
ometer finally drew directly on Deagan’s 1890s experimentation with the tun-
ing of chimes— it was made of a set of metal tubes resembling these earlier 
instruments (see fig. 3.7).124

During 1916– 1917, Deagan published several booklets on the topic of tun-



Figure 3.7. Deagan, The Dea- Gan- Ometer, figures 1, 2, and 3 (4; 6).
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ing, which he sent to the Library of Congress, where most remain today.125 
These documents demonstrate Deagan’s mastery of acoustical matters and 
include an especially imposing table of the chromatic scale’s frequencies for 
A 440 in equal temperament.126 For someone so eager to embrace Helm-
holtz’s legacy, the celebration of equal temperament seems initially disso-
nant.127 Deagan, however, invoked the authority of Johann Sebastian Bach to 
justify this measure. He also claimed to be the first to finally put into practice 
the celebrated composer’s theory of sound. Of course, equal temperament 
was in fact an economically attractive option, allowing builders to mass- 
produce the components of their products. Nevertheless, Deagan’s choice of 
A 440 actually did resonate with Helmholtz’s writings. The German physicist 
never referred to the French standard of A 435, although its adoption was 
being discussed in several parts of Germany at the time he was writing Die 
Lehre. Helmholtz, however, always used 440, the Scheibler pitch, as a point 
of reference. These two different norms were drawing on different intellec-
tual traditions: their amalgamation epitomized Deagan’s project of applying 
Helmholtz’s acoustics to the business of musical entertainment.128

More obvious an influence on Deagan than Helmholtz, however, were 
Ellis’s writings. Indeed, Deagan explained that he used the ratio 1.0594631 
to calculate the various pitches of the tempered scale, a number that Ellis 
provided in the “Appendix” to his translation of Tonempfindungen.129 Fur-
thermore, Deagan’s R Catalog includes an “Outline History of Musical Pitch 
During the Past 200 Years” that is almost exactly identical to the one Ellis 
gave in his 1880 paper on the history of musical pitch, the only difference 
being Deagan’s inclusion of the AFM’s 1917 resolution on pitch (see fig. 3.8). 
In Deagan’s outline, Beethoven is also presented as the father of A 440.

Deagan borrowed from Ellis without acknowledgment, but did not follow 
the British acoustician’s recommendation of the French pitch. His justifica-
tion for choosing 440 actually invoked the argument of another figure prom-
inent within nineteenth- century acoustics: the piano builder A. J. Hipkins, 
who had been Ellis’s collaborator. As shown in the previous chapter, in 1896, 
Hipkins had suggested raising the pitch from 435 to 440 in order to account 
for the usual temperature of concert halls in England and, in the process, 
raised a whole new range of problems within the field of pitch negotiations. 
“In changing the frequency of International Pitch vibrations from A=435 to 
A=440 the American Federation of Musicians has not really changed the 
pitch at all,” Deagan wrote in an article defending the decision of the Feder-
ation within the context of debates over America’s new standard that were 
becoming increasingly awkward, in terms of both cost and political impli-



Figure 3.8. J. C. Deagan Inc., Catalog R [1920]. Courtesy James A. Strain and the Percus-
sive Arts Society.
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cations. In the same article, he explained that at the normal temperature of 
theaters and other music venues, most brass instruments’ pitches tuned to 
435 at 15°C would reach 440 vibrations.130 Deagan almost certainly knew of 
Hipkins’s article, given that he claimed to have researched the question exten-
sively, not by measuring old instruments, but by reading the latest literature 
on the subject.

His temperature argument was in no way original, but Deagan’s justifica-
tion for A 440 still introduced a completely new perspective to the debates. 
Rather than mentioning classical musical practices, as previous negotiators 
had invariably done, the builder turned to the world of popular music to vin-
dicate his selection. Deagan made this point explicit through the testimony 
of a clarinet player, as well as by citing the tuning practices of popular bands. 
Mobilizing the experiences of musicians, he described how

As it is the clarinet (or the oboe where used) to which the rest of the instru-
ments are usually tuned, the pitch of the clarinet (or the oboe) is generally 
the pitch of the entire band or orchestra . . . . Piano tuners . . . who have tuned 
pianos to 435 for orchestra use have almost invariably been assailed with the 
cry from clarinet players that the pitch was too low.131

Note here Deagan’s decision to include references to classical orchestras only 
in parenthesis, reflecting his emphasis on popular music. Deagan’s A 440 was 
very much fashioned as a modern standard for a modern age.

The change in standards in 1917 marked a crucial point in the history of 
pitch negotiations. By championing A 440, Deagan was refusing to adopt the 
current European norm and imposing his own cultural values and economic 
interests on the international stage. As well as contributing to pitch debates 
through publications, Deagan promoted the standard with a number of na-
tional organizations. When the AFM met for their annual meeting in 1918, 
the president of the Chicago section “saw to it that each of the hundreds of 
delegates carried home . . . , with the compliments of the Chicago Federation 
of Musicians, a Deagan ‘A=440 Tuning Fork’ and a Deagan A=440 Studio 
Wall Chart.”132 A few months later, Deagan sent a “Master Tuner”133 to the 
American Bureau of Standards to help implement the nation’s new measure. 
He also urged the Bureau to “take up and settle the question of a uniform 
pitch to be used by musical instrument manufacturers and musicians of the 
entire world— a world in which I believe this instrument [i.e., the ‘Master 
Tuner’] will be found to be highly useful.”134 The head of the Bureau thanked 
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him and explained that they would take time to think about the issue of pitch 
once the war was over.

Deagan’s intervention in American debates over pitch unification 
prompted the reopening of negotiations between representatives of the 
music industry as a whole. Although at odds with the interests of piano 
and organ builders, Deagan’s reform would ultimately triumph on a na-
tional stage, attesting to the new cultural authority of increasingly diverse 
instrument makers and the country’s prosperous popular music industries. 
It also showed a rising awareness of the new economic weight of the Amer-
ican domestic music market and an assertion of confidence from the United 
States’ musical networks.

“The United Music Industries”

The controversy surrounding Deagan’s pitch went well beyond nationalist 
and diplomatic concern over German influence. Piano and organ builders 
who had adopted A 435 as a standard were especially eager to contest the 
validity of his reform. The relative consensus reached in 1891 after Fuller’s 
campaign had been immensely difficult to attain, so it was only natural that 
many feared Deagan’s move would jeopardize all hope of the United States 
ever reaching a lasting agreement on sonic matters. Far from creating chaos, 
however, Deagan’s intervention prompted negotiations that eventually 
resulted in an unprecedented international concord.

In 1925, the American Music Industries Chamber of Commerce appointed 
a Technical Committee on Standard Pitch. The Chamber was in fact an amal-
gamation of several associations, including the Piano Manufacturers’ Associa-
tion,135 one of the few national musical associations in the United States at the 
time, along with the American Guild of Organists, the National Association 
of Organists, the Music Teachers’ National Association, and the Music Super-
visors’ National Conference.136 The president of the National Association of 
Piano Tuners, Charles Deutschmann, chaired the pitch committee, which 
included piano magnates Henry Ziegler and John Anderson, respectively 
directors of Steinway & Sons and Chickering & Sons. The nation’s piano- 
making interests were also represented by William Braid White, as well as 
by the leaders of the firms Lyon & Healy and C. Bruno & Sons, which built 
diverse instruments. Mathias Peter Møller, a successful Danish immigrant 
settled in Maryland, and Ernest Skinner, from Boston, represented America’s 
organ builders. The head of the flourishing firm Conn spoke on behalf of 
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wind instrument makers, while the director of the Chicago firm Gulbransen 
offered the insights of a player piano manufacturer. This powerful network 
of industrialists, all successful owners of the United States’ premier music 
instrument businesses, mobilized a great variety of technological expertise.

The Technical Committee’s commitment to employing the very latest sci-
entific knowledge of sound was reflected in the appointment of Dayton Clar-
ence Miller, a professor of applied science at Case Western University. An 
authority on sonic matters, Miller had promoted the implementation of the 
international pitch since the 1910s, having checked standard forks for both the 
Bureau of Standards and the most prominent piano builders of the country.137 
Throughout the duration of the committee’s investigation, Miller offered “the 
use of his laboratory and equipment at Case,” an invaluable gesture according 
to The Music Trade, which observed that “this laboratory is one of the best 
equipped in the country for the study of sound and tone production.”138

Invested with the authority to represent the American music industry 
as a whole, the Music Industries’ Technical Committee was charged with 
examining Deagan’s German pitch. Chairman Deutschmann claimed that the 
growth of amateur musical culture in the United States made “establishing a 
standard pitch . . . [a] vital necessity.”139 Eager to avoid the divisions that had 
plagued Deagan’s recent reform, the inquiry distributed a questionnaire to 
all members of the National Piano Technicians Association that asked about 
both the pitch they favored and how the piano factories operated. In gather-
ing this information, the committee was attempting to gain a sense of what 
sort of discipline could be undertaken to ensure the stability of the standard 
within the factories. The questionnaire took respondents through the stages 
of tuning a piano, starting with “chipping” (a sort of initial rough tuning of the 
piano strings), continuing on to the main “tuning,” and ending with “the later 
tunings.” After technicians had completed these forms, factory superinten-
dents specified the ideal number of times these actions should be repeated, 
and how long the waiting periods between tunings should be.140

According to White, who kept his readers informed of the committee’s 
deliberations through his journal, The Trade Review, the results of this sur-
vey were unequivocal. Drawing upon the data gathered through the ques-
tionnaires, White explained to his readers that “approximately 98 per cent 
of the manufacturers of fixed pitch musical instruments have found them-
selves compelled during the last five years to adopt a pitch equivalent to 440 
double vibrations per second, for the A above middle C.”141 In response to 
this finding, White was forced to admit that although he had initially been 
skeptical about Deagan’s reform, his position partly resulted from a miscon-
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ception. The committee’s national survey left little doubt that A 440 was now 
the only practical measure that could bring order to America’s musical instru-
ment industry. Conceding that Deagan’s unit was indeed authoritative, White 
wrote:

The committee recommends that the 440 A be adopted as the standard pitch 
used by all manufacturers of musical instruments under the jurisdiction of 
the M.I.C.C. It recommends that the new pitch be called the American Stan-
dard Musical Pitch, adopted by the Music Industries Chamber of Commerce 
1925.142

White applauded what he saw as a remarkable sign of solidarity among Amer-
ican manufacturers, who were finally seeing “that their common interests are 
far more important and numerous than their common jealousies and enmi-
ties.”143 Summing up this unprecedented consensus, he declared this to be 
the age of the “United Music Industries.”144 Of course, this was a somewhat 
rose- tinted evaluation. A consensus may have been reached across businesses 
of similar sizes that pursued shared commercial objectives. But for the coun-
try’s smaller manufacturers, especially the piano and organ builders who had 
implemented the previous standard of A 435, the committee’s adjudication 
presented a stark choice between adopting the new pitch of A 440 or facing 
exclusion from what was an increasingly integrated market.

As satisfying a consensus as this survey was, it was only a first step on 
the road toward acoustic uniformity. Once again, the main concern was 
implementation. As European countries had done with Koenig and the 
Viennese Bureau, the committee tasked Miller with regulating America’s 
standards from within his laboratory at Case Western. In this way, the uni-
versity joined the growing network of centers for controlling musical pitch, 
from the Paris Conservatory and University La Sapienza in Rome, to the 
University of Vienna and the Physikalisch- Technische Reichsanstalt in Ber-
lin.145 Miller was an astronomer who led experiments on ether drift. He was 
also a controversial opponent of Einstein’s theory of relativity. He brought to 
the study of sonic phenomena the same extreme accuracy that was so cen-
tral to astronomy. In 1908, Miller contributed to a long tradition of sound 
visualization by inventing the phonodeik, an instrument that allowed for the 
photographic record of the shape of complex sound waves. Miller used this 
to popularize acoustics, giving spectacular lectures throughout the United 
States.146 His experiments with speech were particularly appealing; and in 
1917, newspapers reported that he mesmerized audiences by providing them  
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with a graphic representation of a kiss.147 In addition, Miller was an accom-
plished flutist who owned a collection of more than 1,650 flutes. He also com-
posed several musical works in various genres.148

To calculate the frequency of tuning forks, Miller used a device of extreme 
acoustic precision: Koenig’s clock fork. In using this apparatus, Miller fol-
lowed Koenig’s recommendations by returning to those who submitted their 
fork for examination a “certificate of exactitude” on which he detailed how 
“the exact temperature of the fork . . . observed at each measurement, and 
the observations . . . reduced to the standard temperature coefficient.”149 Fur-
ther, Miller combined the clock fork with his own phonodeik to visualize the 
vibrations produced by the forks he measured. White boasted that

When these forks are completed the music industries of the United States 
will be in possession of the most accurate set of standards for pitch which 
has ever been produced. It will be possible to attain certified duplicates of 
these forks, it is announced by the committee, for all purposes of musical 
instrument manufacturing without the slightest difficulty and at very small 
expense.150

In other words, the United States, once the recipient of European standards 
of acoustic precision, was taking an authoritative lead in the verification of 
tuning forks and standardization of pitch.

The committee was eager to address broader problems of implementation 
beyond the accuracy of tuning forks. Most importantly, they considered that 
the success of their reform would depend on the degree to which factory 
workers, from superintendents to employees, could be appropriately trained. 
From the evidence they gathered through the questionnaire, they concluded 
that the reason past efforts to establish an international pitch had failed was 
due to the insufficient regulation of factories. As White explained:

In many shops the caprice of the head tuner and the exactness of his own 
personal forks have been allowed to rule so that there has been confusion 
worse confounded in this very important matter, and gradually the superin-
tendents and the executive heads of many manufacturing houses have come 
to neglect the whole matter.151

To solve this problem, White thought it necessary to establish a form of legal 
contract between manufacturers. He suggested the circulation of pledge- 
forms that would bind the makers morally, if not legally.
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Conclusion

Standards play an important role in regulating markets.152 They also have a 
particularly privileged relationship with organizations: while standardization 
can help regulate the practices of an organization, organizations are in turn 
efficient vehicles for the implementation of such ordering measures.153 The 
history of musical standardization in the United States illustrates this point. 
In the final decades of the century, concert pitch became a crucial tool for 
integrating the American musical market, connecting the business of instru-
ment making with musical practice, from pianos and organs to wind instru-
ments, percussion, and player pianos.

It is not clear whether in its efforts to implement the French diapason 
normal and, subsequently, the new pitch A 440, the United States was or has 
been more successful than the Europeans. Evidence of local resistance from 
small- scale artisan manufacturers and amateur bands suggests that beyond 
the nation’s most eminent factories and music venues, a great variety of tun-
ing practices coexisted before the outbreak of World War II. As in Europe, 
American pitch reforms confronted aesthetic resistance fueled by an appreci-
ation of high, allegedly “bright” sounds. Further research remains to be done 
into how much musicians appropriated the standard for different musical 
genres, from classical and Romantic symphonies to folk music, from opera 
to foxtrot, ragtime, jazz, and pop music.

One way or another, the consensus of instrument makers around A 440 
facilitated its introduction on a national and, eventually, international level. 
More than overseas, however, economics rather than aesthetics was the force 
shaping pitch negotiations. The considerable involvement of actors from the 
American music industry, beginning in the 1880s, enabled a type of conversa-
tion quite new in the history of pitch negotiations, one between interlocutors 
who, though initially opposed on a number of concerns, shared common val-
ues. Importantly, American instrument makers were aware as never before 
of the global implications of securing a standard for commerce. All in all, the 
transatlantic history of musical standardization shows how industrial capital-
ism reshaped the sounds of Western music cultures, all the while demonstrat-
ing the power of culture and aesthetics to fine- tune political economies— a 
situation nowhere more audible than in the United States’ shift from A 435 to 
A 440 as a musical standard.

The efforts of the United States in the late nineteenth century to develop 
its own influence within classical music had by the late 1930s established an 
international standard that would be followed by the rest of the world. The 
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question of what a “distinctly American sound” could be,154 a question promi-
nent within the country’s musical circles at the end of the nineteenth century, 
had found in the science of acoustics and the workings of cultural economics 
a far more definitive answer than those suggested by the existing musicolog-
ical scholarship that focuses on composers, genres, and repertoires.

The adoption of A 440 not only had implications on a national level. In 
1935, the American Bureau of Standards started broadcasting a signal at a 
frequency of 440 hertz. This prompted the reopening of pitch negotiations 
in Europe. Besides investing the American standard with an official charac-
ter, the broadcast of the A 440 signal revealed the potential of new sound 
media to unify soundscapes on a global scale. If radio was a crucial tool for 
standardizing pitch, then it is equally apparent that broadcasters considered 
pitch standardization a key condition for the creation of a unified radiophonic 
space. Having examined the laborious efforts to regulate America’s industrial 
factories during the early twentieth century, I now turn to the subsequent 
work of broadcasters to discipline the way music was performed and listened 
to around the world.
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Sometimes the technician has more of an international spirit than the state 
representative.

Robert de Traz

The year 1939 is not usually thought of as a time of international concord.1 Yet 
this is when Western countries finally agreed upon a common standard pitch. 
How can one explain this surprising turn of events? And what did broadcast-
ing and electroacoustics have to do with it? In answering these questions, 
this chapter highlights the unsuspected role of radio as an actor of interwar 
diplomacy while showing how concert pitch became a harbinger of peace in 
the troubled years leading up to the Second World War.

On 5 October 1937, the foreign director of the BBC forwarded to the head 
of the broadcaster’s Overseas and Engineering Information Department, 
L. W. Hayes, a letter from Gustav Schwaiger, chief engineer at the Austrian 
Radio Company and a member of his country’s commission for the verifi-
cation of tuning forks. Following up on the recommendation of the Comité 
International Acoustique (CIA), a body created only a few months earlier in 
order to enhance international cooperation in the field of electroacoustics, 
Schwaiger explained that the Austrian commission was collecting data on 
tuning practices from across Europe and intended to initiate a new interna-
tional conference on musical pitch. Schwaiger wanted to know if there were 
institutions in the United Kingdom that had any degree of authority over 
this question and with whom he could get in contact. Along with the Aus-
trian engineer’s letter, the BBC director of foreign affairs included a memo 
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for Hayes, wondering if he could “look at this letter in the first place as it 
comes from Dr. Schwaiger and mentions the Comité International Acous-
tique, which is usually your affair? No doubt you will wish to get in touch with 
Music Department. Is this a question which can be left to the Comité Interna-
tional Acoustique without the intervention of the artistic side?”2 Expressing 
surprise, Hayes responded that he did not “know quite why this came up in 
the CIA but it is obviously a question needing International action. As I see 
it, it is a question which has no engineering implications. On the other hand, 
there are obviously artistic ones.”3

Some eighteen months later, on 11– 12 May 1939, a temporary resolution 
to the international regulation of pitch was reached in London when, amid 
rising international tensions, delegates from Britain, France, Italy, Germany, 
and Holland agreed on the following three points: “That the international 
standard of concert pitch be based on a frequency of 440 cycles per second 
for the note A”; “That this value be maintained within the closest limits pos-
sible by soloists, orchestras, choirs, etc. throughout all musical performances, 
and also in recorded music”; and “That with a view to reducing the neces-
sary tolerances to acceptable values, a set of technical recommendations be 
adopted, preferably on the basis of international co- operation.”4 The speed 
with which pitch standardization was ratified at this moment— on the eve of 
World War II— underlines the spectacular empowerment of representatives 
of the world of electroacoustics in pitch negotiations. At this conference most 
states were represented by their standards agencies, and their decision was 
the result of two years of negotiations initiated by the CIA.5

The Comité had been founded during the first international conference 
on acoustics held jointly in Paris during the 1937 World’s Fair, from 30 June 
until 3 July, by the International Standards Association (ISA, forerunner of 
the International Organization for Standardization, or ISO) and the Interna-
tional Electrotechnical Commission.6 The participants in the 1937 conference 
in Paris identified several priorities for international cooperation that reveal 
the entanglement of sonic knowledge with industrial developments.7 These 
included: the creation of an international acoustics vocabulary; the definition 
of units and scales required for noise measurement; the discussion of appro-
priate procedures for determining sound absorption coefficients, reverbera-
tion time, and sound insulation; the development of medical acoustics; and 
the standardization of musical pitch.8
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A Standard to Build Peace

On 1 July 1937, a subcommittee within ISA’s acoustics committee (which 
would operate as ISA Subcommittee 43/3B) “unanimously agreed that it 
was necessary to unify, in the various countries, the number of vibrations 
of the standard ‘pitch.’”9 Following this resolution, the committee decided 
that delegates would “send to the German Secretariat within one month the 
proposals of their National Committees on this subject.” In a circular, Martin 
Grützmacher (1901– 1994), the German secretary of the subcommittee, asked 
countries to submit not only a proposition of a standard but also “regula-
tions regarding the type of control of the concert pitch.”10 Furthermore, the 
committee was considering whether “to hold a meeting if possible within six 
months . . . in Vienna.” With the international scene worsening, however, this 
meeting was both delayed and displaced, and finally took place in London 
in May 1939.

Beyond the connection between musical standardization on the one hand, 
and interwar industrial and scientific electroacoustic developments on the 
other, Hayes’s 1937 memo reveals how, by the late 1930s, the institutional 
context of pitch negotiations had changed radically from the early twenti-
eth century. Once the prerogative of states, scientific societies, and musical 
associations, on the eve of World War II, the establishment of a unified pitch 
was primarily the product of concerted efforts from sound engineers and 
broadcasting companies.

Following in Hayes’s footsteps, this chapter asks why pitch standardiza-
tion, if it was an issue with “no engineering” implications, ended up on the 
program of electro- acousticians and broadcasters.11 At first sight, this appears 
to be the result of technical necessity. Yet to reduce the question of interna-
tional cooperation over pitch to such a technologically deterministic inter-
pretation ignores the complex political, cultural, and ideological concerns at 
stake during the late 1930s. The introduction of sound engineers and broad-
casters into these pitch debates was not only a matter of resolving the practi-
cal challenges that the expansion of broadcasting entailed, but represented a 
combination of technical and ideological considerations.

The involvement of sound engineers was the product of interwar concep-
tions of music as a harbinger for peace. After the horrors of the First World 
War, there was a shared belief in Europe that music could help contribute to 
international harmony. The activities of the International Musical Society, 
created just before World War I, as well as those of the League of Nations, 
which developed multiple musical projects, including one dedicated to the 
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unification of musical pitch, all attest to this phenomenon.12 While the pho-
nograph opened global horizons to musical markets, radio was a powerful 
instrument in creating international communities of listeners.13 These new 
sonic media, with their ability to transcend national borders, particularly 
intrigued those actors who aimed to foster sociopolitical and cultural inte-
gration through music.

In the context of escalating international tensions between 1937 and 
1939, the work of broadcasters took on even greater political significance. 
The political implications of standardizing pitch amid the rapid escalation 
of international tensions were explicit in the materials prepared for Sir Cecil 
Graves, head of the BBC, just a few days before he gave the keynote address 
at the London conference in 1939. These came from the director of the Brit-
ish Standards Institution, Charles Le Maistre, who pulled no punches in his 
emphasis of pitch’s place within the deteriorating international scene:

In times of political unrest the stabilising effect of such technical confer-
ences, assisting as they do in smoothing out difficulties in the industrial 
world, are very much to the good. The British Standards Institution, which 
is a chartered institution with Government, is doing a great deal to bring the 
spirit of co- operation and mutual concession into industry through its many 
standardising committees.14

The activities of the International Broadcasting Union, or IBU, one of the 
two international organizations that took part in the 1939 conference in Lon-
don, exemplify the involvement of broadcasters. The IBU was established in 
1925 to organize radio transnationally and to address the challenges raised by 
the fast development of broadcasting in Europe.15 It consisted of two main 
organs: a technical committee handling practical issues regarding cross- 
border infrastructures, electrical interference, and radio wave propagation; 
and a program department “aimed to facilitate and develop the use of radio to 
encourage rapprochement between peoples.”16 Through this dual agenda, the 
IBU hoped to foster “the idea of a Europe of peacefully co- existing nation- 
states with differing traditions, political systems, and economic structures.”17

Standardization was part of broadcasters’ efforts to secure peace through 
the cultivation of music. In December 1937, following ISA Subcommittee 
43/3B’s initiative to launch an international consultation on pitch standard-
ization, the IBU created a “study group” dedicated to the problem. Raymond 
Braillard, the French head of the IBU’s technical committee, justified this 
initiative by invoking the “grave inconveniences resulting from [pitch varia-
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tions] as much for the exchanges of orchestras as for international relays and 
for all the techniques of recorded music.”18 The IBU saw the cultivation of 
high- quality live and recorded classical music as a way to promote reconcili-
ation. Throughout the 1930s, the IBU developed several programs to encour-
age the expansion of orchestral music as a vector of sociopolitical and cultural 
integration. Considered a universal language, music appeared to be the best 
medium to communicate transnational cooperation.

The project raised several questions. First of all, what was high- quality 
music? And should it be live or recorded, with or without words, presented 
in short or long performances? Technological and legal issues included the 
development of infrastructures suitable for transmitting the sounds of orches-
tral music, as well as emerging questions of copyright regarding the trans-
national circulation of recorded material. The broadcasting of “good” music 
was a highly political project, seen unanimously as a way of building a pacific 
supranational community.19

Throughout the interwar period, the specter of World War I infused tech-
nical and cultural initiatives with the motive of preventing a return to global 
conflict. Thus pitch, in the “age of electro- acoustics,”20 remained a diplomatic 
object, inscribed with romanticized notions of music as a universal language. 
The months of discussions over pitch reform were marked by growing alarm 
over the increasingly expansive politics of Nazi Germany. ISA Subcommittee 
43/3B’s decision to hold a meeting in London, rather than Vienna or Ber-
lin as initially planned, was a concession to delegates who were reluctant to 
endorse the antisemitic policies and military expansion of the Third Reich. 
Despite political tensions, sound engineers at the 1939 conference in Lon-
don sustained a level of consensus unprecedented in the history of pitch 
standardization. The transnational networks of electro- acousticians offered 
efficient and resilient channels of negotiation that enabled countries from 
across Europe and North America to build a consensus over what had been a 
long- debated question.21 At the very moment when the world’s powers were 
sliding toward the catastrophe of world war, these same nations agreed to an 
unparalleled system of musical integration.22

For the sound engineers at broadcasting stations, the standardization of 
pitch was important in three ways. The first was not new: like previous actors 
involved in pitch diplomacy before them, interwar broadcasters were eager 
to secure uniformity to make it easier for musicians to travel and perform at 
different locations, a sine qua non for the integration of European musical 
programs.23 Second, classical music was not easy to transmit through radio 
waves. In comparison with speech, for instance, orchestral music’s frequency 
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spectrum was huge, yet broadcasters aspired to high standards in the quality 
of its transmissions. The IBU’s decision to use cables rather than wireless for 
the exchange of orchestral music helped remedy these tensions, as did the 
selection of specific repertoires. The relatively limited frequency spectrum 
that characterized “Baroque” compositions, for example, made this genre 
especially suitable for high- quality broadcasting. Concomitantly, it was eas-
ier to install a chamber music ensemble in a studio than a monumental phil-
harmonic orchestra.24 Third, pitch inconsistency aggravated the technical 
challenge of broadcasting classical music, as the disparity of reference pitches 
across space indeed increased the spectrum of frequencies transmitted by 
radio and thus further complicated the work of broadcasters.

In addition to these practical issues, the lack of uniformity in tuning prac-
tices was seen as an obstacle from an aesthetic point of view. And aesthetics 
was key to the political project of broadcasters. As Henri Bonnet and Franz 
Wilhelm Beidler- Wagner, the two influential experts of the League of Nations 
who shaped interwar ideas on musical broadcasts, argued, the exchange of 
classical music programs would help imbue listeners with a sense of commu-
nity.25 But while radio could, for the first time, give shape to the concept of 
music as universal language, broadcasters warned that the inconsistency of 
reference pitches undermined this concept: pitch variations indeed empha-
sized national and local disparities. The more homogeneous the musical 
canon, the more obvious the discrepancies between two performances of 
the same work became. Building an agreement about pitch was thus crucial 
to broadcasters’ project to construct a consensus among European nations.

As head of the BBC, Sir Cecil Graves emphasized this point in his open-
ing speech to the 1939 London conference, on 11 May. Drawing on well- 
established rhetoric, he first outlined the advantages of standardization for 
instrument makers, as well as for singers and instrumentalists, whose voices 
or strings, he argued, were strained by high pitches.26 However, Graves then 
proceeded to go beyond this customary list of beneficiaries of pitch stan-
dardization by stressing that audiences too would appreciate such musical 
uniformity. As Graves put it: “as far as listeners are concerned, whether they 
listen in the concert hall or by broadcasting, no real comparison on the score 
of brilliancy of two different performances of the same symphony by dif-
ferent conductors is possible unless the two performances have been to the 
same pitch.”27

Graves’s observation assigned an important and specific function to the 
listener within the process of broadcasting. The aesthetic ideals that had gov-
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erned efforts to unify pitch on a local scale since the beginning of the nine-
teenth century persisted. For interwar broadcasters, just as for members of 
France’s 1824 attempt to regulate pitch at the Paris Opera, pitch was not only 
a matter of intonation, but a constitutive part of tone color and orchestras’ 
aesthetics. It was a defining element of timbre. Standardizers considered 
pitch to be a key factor for the creation of a homogeneous musical experi-
ence within a given territory.

Whether nineteenth- century concertgoers could actually distinguish 
between the various tones that Parisian orchestras employed remains open 
to historical debate, but new radio technology in the 1930s appeared to allow 
audiences to hear back- to- back performances from all over Europe, mak-
ing the experience of discerning pitch discrepancies, and thus differences in 
timbre, a realistic proposition. For radio engineers, pitch uniformity was a 
precondition for the constitution of a truly international musical space not 
only from a technical, but also from an aesthetic point of view. In the words 
of acoustician and member of the British delegation at the 1939 conference 
Llewelyn S. Lloyd, “as soon as broadcasting entered the field of discussion,  
a new background was automatically provided. It became impossible to cling 
to any purely insular views, for broadcasting afforded a ready means of com-
paring the pitches used in practice in different countries.”28

The definition of a normal pitch was therefore no longer purely a techni-
cal issue, but part of a broader cultural agenda in which technicians worked 
toward increased international integration. They felt their work was both 
noble and socially important. If they could solve the seemingly intractable 
problem of sound variations, sound engineers would literally contribute to 
cultivating peace through the cultural integration of Europe, and therefore 
to a pacific future. Graves’s address illustrated the politics at stake. He con-
cluded his speech by asserting that “it is no small achievement for the repre-
sentatives of many nations to come together and discuss a subject that is very 
much bound up with the emotional factor. General agreement on principles 
and practices might well be a promising portent, in these days of emotional 
stress.”29 In this way, Graves explicitly designated the international context 
as justification for broadcasters’ project to tune the world. To fully recover 
the meaning of these words, remember that by May 1939, the prospect of a 
new global conflict was becoming more certain day by day. Following Hitler’s 
annexing of Austria and occupation of Czechoslovakia, Poland was preparing 
to face a German invasion; a month earlier, Mussolini had begun to proceed 
with his project to conquer the Mediterranean with the invasion of Albania; 
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and on 11 May, the day on which Graves delivered his address, the Japanese 
and the Soviets went to war over the Khalkhin Gol, the border between Man-
churia and Mongolia.

A Network of Sound Engineers

Beyond the mix of ideological and technical concerns of engineers motivat-
ing the acoustical cooperation of the late 1930s lay a third factor: the prolif-
eration of international networks of engineers, itself the result of competing 
nationalist agendas. Existing historical studies have considered the insti-
tutionalization of acoustics in the frame of specific national contexts. This 
process, however, was part of transnational conversations about pitch. By 
the end of the 1930s, exchanges within the realm of music and sound indus-
tries offered efficient channels for talks across cultural boundaries. The new 
media of sound recording and broadcasting enabled efficient communication 
between countries and was imbued with the political ambition of engineers 
working as diplomats with a shared consensus over music’s power to foster 
peace and civilization.

Networks of acoustic engineers first became institutionalized through 
the creation of national associations, which were important for both mili-
tary applications and the development of sound recording and broadcast-
ing technologies.30 In 1928, industrial scientists and engineers founded the 
Acoustical Society of America.31 Its creation served as a model for European 
efforts to institutionalize the field and keep up with the growing power of 
American acoustic research. The following years saw the creation of similar 
bodies in several countries, including the Sound Foundation in the Nether-
lands in 1934,32 and the Deutscher Akustische Ausschuß in Germany in 1936. 
And as more countries instigated national bodies to represent their acoustic 
interests, other states felt compelled to follow this example. In 1936, the gen-
eral director of the French standards organization suggested to the minister 
of the posts that he appoint a national acoustical committee in order to put 
French acoustic science on an equal footing with its neighbors.33

The foundation of acoustic associations in the late 1920s and 1930s repre-
sented an effort to assert within the field of physics the legitimacy and util-
ity of the research of the rapidly expanding community of acousticians. At a 
time when relativity theory and quantum physics attracted growing inter-
est, acousticians started to feel increasingly marginalized due to the applied 
nature of sound knowledge. Young acousticians like Vern Oliver Knudsen and 
Harvey Fletcher confessed that they felt like “second- rate citizens” within the 
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American Physical Society, while older scholars, such as Dayton Clarence 
Miller, had a hard time coping with the latest developments in their field.

“The boundaries between acoustical science and commerce were hard to 
distinguish”34 from the start, and the Acoustical Society of America secured 
large corporate support from the various branches of the sound industry, 
including AT&T as well as various musical instrument manufacturers, pro-
ducers of architectural materials, and laboratories devoted to sound repro-
duction.35 Similarly, the co- founders of the Dutch Foundation, Adriaan 
Daniël Fokker and Cornelis Zwikker, wanted to make acoustic research 
“more official, authoritative, and centralized,” as well as to join forces with 
engineers in order to address pressing societal questions.36 Among the 800 
initial members of the ASA was an eclectic mix of acoustical engineers and 
physicists, psychologists, musicians, otologists, and phoneticians.

The activity of interwar acoustical societies focused on problems sur-
rounding sound control, which called for the creation of standard procedures 
and units. The ASA’s initial research programs included the development of 
sound- absorbing materials for buildings, noise abatement in cities and apart-
ments, and the improvement of sound signal reception and reproduction 
for radios, phonographs, and telephones. Similarly, experts from the Dutch 
Sound Foundation were keen to provide solutions for a range of problems, 
including “the sound insulation of high- rise buildings, city noise, and the 
acoustics of concert halls and radio studios.”37 Reflecting the centrality of 
noise control in their program, the Foundation’s official purpose included the 
design of official guidelines regarding home- building and construction mate-
rial, and one of the society’s first initiatives was the organization of anti- noise 
conferences.38 Standardization was a key concern for all these programs. For 
example, the creation of a standard unit to record noise levels, the decibel, 
was at the center of interwar acoustic research, as was the manufacture of 
accurate audiometers.39

Although nationally organized and driven by international competition, 
acoustical societies were platforms for transnational exchanges, bringing 
together representatives of sound industries and helping forge powerful 
global networks. Annual meetings also provided further opportunities for 
interactions, as did the opening up of these associations to foreign member-
ship. For instance, Erwin Meyer, one of Germany’s leading figures in the field 
of acoustics, became a member of the Acoustics Society of America in 1931; 
and by the time of the 1939 London conference, although Meyer was invited 
to join the German delegation, he could not attend the meeting because he 
was otherwise engaged with the overseas body.40 In addition to acousticians’ 
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travels, these societies started publishing journals that contributed to the 
internationalization of conversations on electroacoustics. Throughout the 
pages of publications like the Journal of the Acoustical Society of America and 
the Akustische Zeitschrift, reviews of foreign books and updates on the lat-
est international research and apparatuses provided a diffusion of acoustic 
knowledge that transcended national boundaries.41

Late 1930s pitch standardization was also the result of an increased interest 
in sound among standards agencies. Standardization has been a part of the 
history of industrial capitalism since the early nineteenth century.42 The cre-
ation of the French pitch was the product of France’s broader efforts to unify 
weights and measures to facilitate the circulation of goods within its national 
territory and, later, on an international scale. Similarly, the 1885 Vienna con-
ference was part of wider programs of international coordination: with this 
event, pitch joined a cohort of subjects negotiated within the late nineteenth 
century’s “conference system,” such as submarine cables, customs tariffs, or 
technical standards for railways.43 By the turn of the twentieth century, na-
tional standards agencies started to appear in the United States and other 
countries. As organization studies’ scholars JoAnne Yates and Craig Mur-
phy have analyzed, standards- setting bodies “developed in response to the 
greater social complexity that accompanied the pressure toward the greater 
economic integration of industrial capitalism.”44 In 1901, several British engi-
neering societies founded the Engineering Standards Committee. Overseeing 
cooperation among scientists, engineers, firms, and associations, it was the 
first private, voluntary national standardizing association. In 1918, the Amer-
ican Engineering Standards Committee emulated this model, cultivating a 
culture of voluntary adhesion and consensus as a way to establish American 
industrial standards.

With the development of telephone, radio, and mass broadcasting in the 
early twentieth century, standards agencies became urgently interested in 
acoustical standards. For example, the American Bureau of Standards ini-
tiated acoustic research in 1920, formally establishing the subject as one of 
its divisions in 1922. Three years later, in 1925, the institution opened a lab-
oratory especially designed for testing acoustical materials,45 which corre-
sponded with representatives of the sound industries on a broad range of 
topics, including architectural acoustics, airplane noise, deafness, musical 
instrument making, and materials for sound absorption.46 The American 
Standards Association also had an acoustical division, as did other standard-
izing bodies. As already mentioned, in France, the Association française de 
normalisation (AFNOR) suggested establishing the Comité national d’Acous-
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tique, and by the end of the 1930s, the British Standards Institution also had 
an acoustic section.47 In 1937, the ISA brought together members of these 
various national acoustic commissions to create Subcommittee 43/3B, and 
by the time Grützmacher launched the subcommittee’s international consul-
tation on pitch, individual countries could rely on their pre- existing acoustic 
networks to organize national negotiations on the subject. For instance, in 
May 1938, the British Standards Institution (BSI) held a meeting with repre-
sentatives of broadcasting, instrument making, musical pedagogy, and phys-
ics, a prelude to the appointment of a pitch committee in charge of discussing 
concert pitch.48

In addition to providing national channels of negotiations, electroacous-
tics’ new networks provided standardizers an abundant international arena in 
which to organize pitch conversations. In particular, although ISA Subcom-
mittee 43/3B was officially leading the negotiations, the broadcasters of the 
IBU played an important role behind the scenes. For over ten years, members 
of the IBU had been negotiating over radio wavelengths.49 These discussions 
meant that, by the 1930s, broadcasters had a great interest in negotiations 
over pitch.

In December 1937 the IBU, in response to the 1937 international confer-
ence on acoustics in Paris, created a “mixed study group”50 bringing together 
technicians and members of the IBU’s Program department to study pitch 
standardization.51 From the start, the IBU envisioned this study group as the 
unofficial leader of international discussions, whereas ISA Subcommittee 
43/3B would enforce the decisions reached by the study group. In the words 
of Hans- Joachim von Braunmühl, the director of the technical office at the 
German Reichs- Rundfunk- Gesellschaft (Reich Radio Society), one of Ger-
many’s representatives at the 1939 London conference, and a member of the 
IBU, when opening a back channel of negotiations with Hayes during the 
spring of 1938:

The investigations carried out within the framework of [the IBU] to deter-
mine the standard pitch should serve to unify standard pitch for broadcast-
ing for the present. It should further provide a contribution to the general 
international regulations on this question which, as you know, the Interna-
tional Congress has on its agenda. This congress, which works officially as 
ISA Sub- Committee 43 (International Standards Association), will naturally 
not achieve its results with the same speed as broadcasting people, who are 
used to working quickly. In spite of this, it might be of assistance towards the 
resolution of the question if the BBC could get into touch with the British 
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Standards Committee, which acts as an official member of the ISA inde-
pendently of the work done within the [IBU]. The German Committee of the 
ISA was appointed in Paris as the secretariat for electro- acoustic questions 
and the regulation of standard pitch.52

Along with Braillard, who officially represented the IBU at the 1939 
London conference, several members of the organization attended the dis-
cussions as members of national delegations and on behalf of their various 
institutions. In addition to von Braunmühl, Balthasar van der Pol, the rep-
resentative of Holland and a physicist at the Philips Corporation’s labora-
tory since 1931, was an active member of the IBU’s study group on pitch and 
provided ISA Subcommittee 43/3B with data as preparatory material for the 
London conference.53 Finally, Hayes, although not a member of the British 
delegation, played an important role in the preparatory conversations orga-
nized by the BSI prior to the event.

The BSI pitch committee was well aware of the existence of this parallel 
channel of consultation among broadcasters, and used it as a tool to secure 
consensus in Britain. During one of the meetings of the body, the chairman 
asked engineers from the BBC to keep them updated on the IBU’s proceed-
ings. The two organizations also attempted to coordinate their efforts, as the 
BBC engineer Francis William Alexander reported after a meeting of the BSI 
pitch committee, noting that “the committee is very anxious to avoid any 
overlap between the two organisations.”54 Interestingly, however, although 
the BSI pitch committee frequently discussed the IBU’s activities, these con-
versations of the meeting were never mentioned in the official reports pro-
duced by the BSI, perhaps in order to avoid giving the impression that the 
two organizations had engaged in a concerted effort to give the broadcasters 
more of a say in the conversations.

The covert pitch diplomacy of these broadcaster networks showed a sur-
prising resilience, and communications on the subject continued during the 
early months of the war, even between sound engineers of belligerent nations. 
In February 1940 Hayes, following up on a query from the BSI, asked Brail-
lard for information regarding the enforcement of the agreement of May 1939. 
Braillard responded quickly, detailing a conversation he had conducted with 
von Braunmühl, in which the German had reported that “he had equipped 
studios with a central distribution of the pitch 440 broadcasted through loud-
speakers and that he had, in addition, made portable apparatuses.”55

That this commitment to sound standardization proved to be so robust, 
even in the face of war, demonstrates how the relationships between these 
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engineers were not merely professional, but had developed into friendships. 
After a meeting of the IBU in Montreux, in April 1939, Braillard summed up 
this sense of camaraderie in a note to Hayes, reflecting that “This conference 
may have been difficult, but it was nevertheless a ‘good time’ spent among 
good friends.”56 Through difficult times and international conflicts, these per-
sonal connections kept conversations going between Germany and Britain.

Pitch diplomacy extended beyond Europe. Among the decisive conversa-
tions that took place between 1937 and 1939 was a secret bilateral agreement 
between Britain and the United States. Along with other questions, the BSI’s 
approach to pitch standardization was part of a broader effort to build rela-
tions with the United States, and the two countries’ rapprochement amid 
rising international tensions. In June 1938 Charles Le Maistre, the head of the 
BSI, had advised Britain to cultivate a shared understanding with the United 
States before responding to Grützmacher’s initial call for recommendations.57 
Over the following months the BSI, following this advice, labored to secure 
Britain’s adhesion to A 440 and to collect detailed information about the 
United States’ approach to the standardization process.58 In October 1938, as 
part of these efforts, the BSI organized a meeting between the members of 
its pitch committee and one of America’s leading acousticians, Vern Oliver 
Knudsen, a co- founder of the Acoustical Society of America.59 It is unclear 
whether Knudsen visited London to attend this meeting, but the exchange 
proved influential, as following it Britain and the United States submitted a 
joint proposition to ISA Subcommittee 43/3B through their respective bod-
ies: the BSI and the Acoustical Society of America. Revealingly, this shared 
position was not acknowledged in ISA Subcommittee 43/3B’s official docu-
mentation. Since Germany was eager to appear the leader in pitch conver-
sations, the ISA’s German Secretariat did not want to recognize the Anglo- 
American consensus.60

Sound Goes Live: Radio and  
the Making of Concert Pitch

The long- awaited agreement between countries, including some like Brit-
ain and the United States which had never before participated in interna-
tional pitch negotiations, was not the London conference’s most important 
outcome. At several junctures before 1939— Vienna in 1885, or the United 
States and Britain’s efforts to adopt the French pitch— increased interna-
tional regulations had seemed at hand. Infallibly, however, such moments 
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had provoked controversy over the measure to be adopted or whether pitch  
should be defined as an absolute or a relative value indexed on specific tem-
perature levels. These questions were still up for debate in London in 1939. 
Preparatory studies for the conference and conversations held during the 
meeting, however, helped fashion a growing international consensus over 
measurement methods and units. In other words, sound engineers not only 
agreed on the choice of a certain pitch, but more fundamentally harmonized 
their views about the phenomenon itself. Their exchanges resulted in a com-
plete redefinition of pitch as a scientific object, one shaped and defined by 
the new media of sound recording and broadcasting.

The production of this new definition of pitch represented a little epis-
temological revolution. Crucially, instead of focusing as earlier acousticians 
had on the “initial frequency” of musical instruments or tuning forks outside 
any musical context, pitch studies of the late 1930s placed pitch within the 
frame of actual musical performance. The new regime of recording enabled 
the analysis of pitch over the course of an entire work of music, and radio 
afforded acousticians unprecedented access to tuning practices across the 
technologized world. Grützmacher’s second letter on behalf of ISA’s subcom-
mittee 43/3B, circulated on 29 December 1937, emphasized this reconfigura-
tion of pitch as a scientific object, laying the foundation for some two years 
of experimental investigations across Europe. In this document, Grützma-
cher, as head of ISA Subcommittee 43/3B and director of the Physikalisch- 
Technische- Reichsanstalt’s (PTR) acoustic laboratory, presented the results 
of a study that his colleague, Werner Lottermoser (1909–1997), had directed 
and published in the Akustische Zeitschrift just a few months before.61 As Lot-
termoser explained:

In order to ascertain whether the European orchestras keep the concert 
pitch a [A] 435 Hz. vibrations per sec., as agreed at the International Con-
ference for Concert Pitch in Vienna, tests were made to check the musical 
broadcasts of as many stations as possible with a view to measuring their 
concert pitch.62

The PTR’s involvement with pitch was not new. After the Vienna con-
ference of 1885, the institution became Germany’s control center for tuning 
forks.63 Lottermoser’s study, however, with its emphasis on sound recording 
and broadcasting, was part of the Third Reich’s new scientific agenda. The 
experiment took place in the recently opened acoustical laboratory. Created 
in 1934, this institution was very much a response to the Nazi state’s demand 
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that the nation’s physicists abandon pure research in favor of practical exper-
iments that would support domestic interests.64 In this way, the PTR’s scien-
tific program became increasingly politicized. The work of the acoustic lab-
oratory was primarily aimed at undergirding Germany’s rapid militarization 
and war preparation, contributing to the production of acoustic mines and 
acoustically controlled torpedoes.65 At the same time, it was conceived of as 
an aid to the development of Germany’s national music and sound industries, 
including instrument making, broadcasting, recording, and motion pictures, 
itself useful to creating Nazi propaganda.66

Grützmacher was appointed head of the institution’s acoustic laboratory 
amid the reconfiguration of the PTR’s scientific agenda. An authority on 
acoustics, he was not only experienced in scientific research, but had worked 
in commerce and industry. This straddling of industry and university research 
was typical for acousticians of Grützmacher’s generation. A doctor in phys-
ics, Grützmacher started working on acoustics while he was an employee 
at the Telegraphentechnische Reichsamt.67 In 1930 he became the director 
of the acoustic laboratory of the Reichspostzentralamt, where he elaborated 
a new practice for sound analysis and, in collaboration with Erwin Meyer, a 
new arrangement to measure the spectrum of musical instruments.68

Grützmacher pursued these sonorous experiments at the PTR, where 
he developed an apparatus for measuring and visualizing the fundamental 
pitches of speech that was to become a reference for phonetic research after 
World War II.69 Starting in 1935, Grützmacher also initiated experiments on 
the pitch of musical instruments, including pianos, organs, and wind instru-
ments.70 In these endeavors he collaborated with Lottermoser who, having 
just received his doctorate in physics with a thesis on the sound of reed pipes, 
was keen to volunteer at the PTR. An enthusiastic admirer of German organ 
building since his youth in Dresden, Lottermoser embraced the career of a 
physicist to try to explain the fascination that organ sounds produced on him, 
and indeed devoted most of his career to the study of the instrument.71 Grütz-
macher valued Lottermoser’s training as a musician, which provided the lab-
oratory with essential skills for experimenting on musical instruments.72 
Lottermoser’s profile and particular interest in music and aesthetics in turn 
shaped the PTR’s approach to acoustics and subsequent intervention into the 
question of pitch conversations.

The PTR’s work on the pitch of musical instruments was very much part 
of the institution’s new nationalistic scientific policy. Beyond its martial appli-
cations, the institution’s acoustic research also furthered cultural and com-
mercial endeavors. In 1935, following a set of experiments on the tuning of 
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grand pianos, Lottermoser suggested the adoption of a new way of tuning 
instruments. Having established that equal temperament is neither musically 
pleasing nor actually achieved in practice, he promoted a new tuning system 
based on the relations between pure fifths.73 Lottermoser’s aim was to help 
improve German instrument making, as a subsequent experiment on the tun-
ing of organ pipes made clear. Drawing on the measurement of ancient and 
modern organ pipes, Lottermoser emphasized the influence of materials on 
their timbre, itself due to discrete pitch variations. Builders of the past, he 
argued, had made good use of lead or lead alloy, which gave organs “a slightly 
vibrating, round tone. . . . Hearing,” he continued, “needs a certain tremor in 
order to perceive a sound as musically beautiful . . . : Cum grano salis.”74 With 
this research, Lottermoser not only highlighted the previously overlooked 
relation between the material, pitch, and tone color of organ pipes but hoped 
to contribute to Germany’s industrial and cultural dominance by improving 
the quality of the nation’s instruments.75

The apparatus developed by Lottermoser and Grützmacher over the 
course of PTR’s research on musical instruments allowed for a new kind of 
observation of pitch as a scientific object. Earlier studies of pitch that had 
relied on beat counting to record frequency were time consuming and had to 
be repeated many times to ensure accuracy. It was already immensely dif-
ficult to measure the pitch of a tuning fork or of a musical instrument in a 
laboratory, outside of any musical context— let alone to capture the sounds 
of a live performance featuring multiple instruments or notes at once, as was 
the case in most concerts. To overcome the challenge of sound’s ephemeral-
ity and to record musical pitch within the context of musical performances, 
Lottermoser used as a kind of pitch recorder a valve oscillator connected 
with an amplifier and with a device that measured frequency. By modulating 
the valve oscillator’s frequency to match the pitch of certain tones, “which 
distinguished [themselves] by frequent occurrence, for instance in final 
chords, organ- points, etc.,” Lottermoser was able to adjust to the fast pace 
of live music and perform indirect measurements in situ.76 In this setting, 
recording provided acousticians with both the musical material to measure, 
and the means to do so.

Although it relied on the ear and actions of the experimentalist to match 
the pitch of the variable tone connected to the measuring bridge with that 
of the musical performance, Lottermoser’s apparatus was reminiscent of 
the techniques developed in the field of physiology and medicine in the last 
decades of the nineteenth century, by which scientists measured dynamic 
physiological phenomena through the use of self- recording instruments and 
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graphic methods.77 In 1847, the physiologist Carl Friedrich Wilhelm Lud-
wig created the kymograph, an apparatus that recorded the modification of 
arterial pulse with a stylus on a rotating drum; and in the following decades, 
several researchers emulated this technique to measure breath, brain activ-
ity, speech, and other phenomena unfolding over time. Interestingly, music 
had served as a model for these endeavors. In their ability to record “hetero-
geneous but simultaneous processes in relation to one another,” graphical 
representations reminded physiologists of musical scores, “in which the dif-
ferent parts of the orchestra and the choir are represented synchronously.”78 
Like these systems, which brought the movement of life into the purview of 
metrology, Lottermoser’s method had the ability to capture music as a “live” 
phenomenon.

To be sure, diverse methods had been used to “record” sound since the 
middle of the nineteenth century, the first one being the Lissajous method of 
visualization, presented in chapter 1. But Lissajous’s curves only enabled the 
measurement of a tuning fork producing a single pitch. In the last decades 
of the nineteenth century, electricity had provided acousticians with the 
means to maintain tuning forks in vibration for indefinite stretches of time, 
thus allowing for longer, far more accurate, measurements than before. But 
recording pitch had remained an activity entirely separate from musical per-
formance. Through the use of recording devices both as a way to capture 
music and bring it into the lab, and as a means to measure these displaced 
sounds, interwar studies on musical pitch introduced a radical new perspec-
tive to the debates. Pitch was recast as a “live” phenomenon and joined the 
pulse, the breath, and the brain as phenomena that articulated time and space 
on a far broader scale than ever before (see fig. 4.1).

Although Lottermoser’s study differed from past experiments in its ability 
to scrutinize ephemeral sounds thanks to the mediation of electroacoustic 
technologies, the production of data ultimately raised the same questions 
that Ellis, Cross, and other acousticians had confronted. To make sense of 
the different frequency values observed, Lottermoser had to determine 
their relations from a musical point of view: he had to select a tuning sys-
tem, whether the tempered scale, just intonation, or meantone temperament. 
Neither the seemingly more “realistic” conditions of observation that broad-
casting afforded, nor the accuracy in measurement enabled by his electro- 
acoustical apparatus, could solve this epistemological puzzle. On the con-
trary, the conversion of data on “live” performances required an even greater 
level of theoretical abstraction than the measurement of “initial frequency” 
hitherto considered by acousticians. Whereas earlier acousticians had dealt 
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with only a few standards (essentially low A, middle A, low C, and middle 
C), Lottermoser wanted to analyze all recurring tones. This meant the tonic, 
dominant, and subdominant— in other words, any note with a structuring 
role within a given musical work. In doing so, he expanded the place of tem-
perament in the production of pitch data, since now he had to account for 
the relationship between all twelve tones and A.

To meet this epistemological challenge, Lottermoser came up with a fic-
tion proportional to the alleged objectivity of his observations. To measure 
pitch in the context of musical performances, Lottermoser first produced a 
systematic taxonomy of tuning and applied it to the entire range of instru-
ments considered in his study, reasoning that “In order to be able to make 
statements as to the height of the tone of the concert pitch, tempered inter-
vals were taken into account in the case of piano and organ recitals, and pure 
intervals from the measured tone up to a’ were taken into account for cham-

Figure 4.1. “Distribution of height of concert pitch expressed in %.” Extract from letter 
from the German secretariat of ISA subcommittee 3. Electroacoustics, Musical acoustics of 
ISA 43. Acoustics and Report on the measurement of the concert pitch a’ in musical broad-
casts, submitted by Werner Lottermoser, Phys.- Techn. Reichsanstalt, Berlin. Courtesy 
Surrey History Center.
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ber music (without piano) and chorus.”79 In other words, to compare the 
results he obtained from measuring diverse tones of the scale, Lottermoser 
embedded them within specific tuning systems according to their instrumen-
tation and genres. This meant that he applied different proportions in his cal-
culations for different musical works: for example, he used the ratios for the 
tempered scale when considering an organ performance, while he employed 
just intonation when analyzing a string quartet concert. Lottermoser, how-
ever, provided no evidence that the tuning systems he selected were the ones 
actually in use. In fact, as he knew all too well himself, both tuning systems 
were mere theoretical ideals, never fully attained in practice. In short: by 
expanding the territory of his measures through a seemingly more objective  
approach, Lottermoser moved even further from the reality of musical per-
formance, reaching a new level of abstraction.

Lottermoser’s study was not unprecedented.80 But thanks to the publicity 
it attracted through ISA documents, the experiment was influential in trans-
national conversations on pitch. In the months following, Grützmacher sent 
a letter containing a reprint of Lottermoser’s study to European standards 
agencies, and the physicist’s approach became the standard way of investigat-
ing pitch. Equipped with frequency measurement apparatuses for controlling 
radio waves, as well as research departments conducting acoustic experi-
ments, radio stations were ideally suited to lead in the research on broad-
cast musical performances. The BBC had the frequency of its various studios’ 
organs measured at its receiving station in Tatsfield.81 Likewise, the Reichs- 
Rundfunk- Gesellschaft made similar measurements of its own orchestras.82

When the IBU’s pitch study group commenced work on the question of 
musical standardization, it requested its members to take measurements and 
send information about their country’s tuning practices. The institution’s 
Checking Center, established in 1927 in Brussels in order to solve problems of 
radio wave interference and cross- border transmission, was a leading venue 
for frequency regulation in Europe. Throughout the fall of 1938, this center 
hosted a large- scale study into musical pitch similar to the one conducted at 
PTR the previous year. Balthasar van der Pol, head of the Philips acoustic lab-
oratory, led over a hundred observations of musical broadcasting. The mea-
surement protocol is evidence of the physicist’s attempt to secure increased 
mechanical objectivity along the same lines as Lottermoser’s study. This time, 
instead of the ear, it was the eye that compared the pitch of recordings with 
that used as a standard. As with the physiologists’ experimental systems, van 
der Pol tested the pitches of European orchestras by visualizing both the 
examined recording and the frequency of a measuring device. His method 
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consisted of passing that portion of a recording’s frequency wave that fell 
between 400 and 470 hertz through a cathodic oscillograph. Whenever a 
pitch corresponding to this frequency range was played, a luminous point 
would then appear on the screen of the oscillograph. This pitch could be 
compared with the one produced by a measuring device: a string electrically 
maintained in vibration as well as visualized on the oscillograph’s screen.83 
Besides replacing the ear with the eye, van der Pol’s study allegedly promised 
greater accuracy than Lottermoser’s in the measurement of certain instru-
ments, notably organs (the accuracy of van der Pol’s method was of 0.2 cycles 
per second for organs, versus 0.5 for Lottermoser’s).84

André Labrousse, engineer at the Technical Department of the French 
Post Office, led a comparable experiment on behalf of the French Acoustical 
Committee.85 While also emulating Lottermoser, Labrousse, like van der Pol, 
replaced the German physicist’s aural technique with visual observations. 
Asserting that one should not “rely on subjective appreciation,” and that “it 
is evidently preferable to have available recorded data which can be studied 
at leisure,” the French study relied on the visualization of pitch.86 Labrousse, 
however, lacked the German physicist’s musical training and employed oth-
ers to listen for him and indicate on a musical score which notes (all middle 
As) he should measure.87

Differing in methods and apparatus, the data produced through these 
studies was consistent on one point: the pitches in use across Europe were 
undoubtedly above 435 hertz. And although initially sound engineers were 
primarily concerned with pitch’s geographical inconsistency, they became 
increasingly aware of, and sympathetic to, their predecessors’ concerns over 
the threat that this pitch escalation presented to Western musical heritage. To 
some extent, these anxieties reflected the solidification of musical canons and 
the connection between new technologies of sound recording and broadcast-
ing on the one hand, and the cultural celebration of historical masterpieces 
on the other. Yet this disquiet also shows how, for all that technology radically 
transformed in the 1930s, important continuities remained between interwar 
efforts at musical standardization and those made before 1914.

Lottermoser, van der Pol, and Labrousse’s investigations not only con-
verged on how they defined pitch. They also produced similar cultural defi-
nitions of this physical phenomenon, based on the technological opportuni-
ties that European broadcasting infrastructure provided along with a shared 
appreciation for Western classical music— as opposed to jazz, dance music, or 
other kinds of musical practices that were represented on the radio.

All three displayed similar aesthetic limits, focusing on classical orches-
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tral and organ performances. Indeed, van der Pol’s experimental data for the 
IBU referred to specific musical works and specific categories of instruments, 
including harpsichords. The two examples of detailed “analysis” it presents 
were performed at the Checking Center. The first is the Dutch conductor 
Willem Mendelberg’s performance of Beethoven’s first piano concerto on  
27 October 1938 (probably a recording of the Concertgebouw orchestra). The 
second one examines Birmingham’s municipal orchestra’s concert of 27 Octo-
ber 1938 featuring a “Bach concerto for oboe and orchestra.”88 At a time when 
broadcast schedules included significant segments of light and popular musi-
cal repertoires as well, this focus on historical masters shows that, despite the 
use of new media in pitch negotiations, reformers remained predominantly 
interested in pitch within the canon of classical music.

In other words, these studies shaped not only scientific but also sociopolit-
ical and cultural definitions of pitch. Of course, one can only speculate about 
what would have happened if jazz and dance music had informed the pro-
duction of interwar data on musical pitch. Would the result of acousticians’ 
measures have much differed? Would standardizers have come to a differ-
ent conclusion in 1939 and, if so, which? Such questions will remain forever 
unanswered, but it is nonetheless important to keep in mind that as debates 
were becoming more and more connected with contemporary musical prac-
tice, standardizers continued to cultivate a privileged relationship with their 
cultural past and classical masters. Contrary to the word’s etymology, data is 
never just out there: rather, it is already a construction that carries within it 
the prejudice of those attempting to gather the information.89

In addition to reflecting the cultural bias of acousticians in charge of track-
ing pitch during concerts, measurements conducted by them were initially 
constrained by the limitations of the 1930s broadcasting apparatus and con-
tingent on the state of European technical integration. In the opening lines 
of his article, for example, Lottermoser defined the parameters of his study, 
acknowledging that “As it was considered important to have a regular, strong 
reception, the stations at a greater distance and the weaker senders had to be 
left out of consideration for the time being.” His article subsequently focused 
on Belgium, Germany, Denmark, Britain, France, Holland, Italy, Yugoslavia, 
Norway, Austria, Poland, Switzerland, Sweden, Czechoslovakia, and Hun-
gary. Van der Pol’s investigation was geographically more limited, consid-
ering only Dutch, British, and German programs. Finally, Labrousse mea-
sured performances by French, English, German, Dutch, Swiss, and Italian 
orchestras.90 Just as nineteenth- century and early twentieth- century pitch 
investigations had been dependent on the ability of investigators to travel, 
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pitch scholars from the late 1930s had to rely on existing radio infrastructures, 
themselves the result of previous diplomatic encounters, to secure informa-
tion on international musical practices.

Nowhere was this historicist cultural embedding of concert pitch more 
apparent than at the 1939 London conference. On 13 May, Evelyn Broad-
wood, as one of Britain’s delegates, received the representatives of all the 
other nations at his country house in Surrey. The highlight of this party was 
immortalized in photographs that show the delegates listening attentively 
to the sounds of mostly English songs from the Renaissance performed a 
cappella by the Tudor Singers (see fig. 4.2).91 Whether or not the singers were 
performing to the brand- new international pitch, this depiction of interna-
tional harmony reflects the agreement of nations on a fundamental point: the 
value of early European music.

Through the creation of a concert pitch, broadcasters defined a musical 
world based on technical developments, diplomatic relations, and a specific 

Figure 4.2. “Reception at Lyne, Capel, Surrey, the home of Captain Evelyn H. T. Broad-
wood, M. C., M. I. M. T., to delegates of the international committee on the standardisation 
of concert pitch, invited to England by the British Standard Institution (ten countries are 
represented on the committee). 587492. The Tudor Singers’ Recital. S&G. 14/5/39. ETF” 
(legend on the reverse of the photograph). Courtesy Surrey History Center and Alpha 
Press.
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cultural conception of musical canons. This norm was nevertheless meant to 
determine the tuning of the entire world, confirming, once again, the Euro-
centric and hegemonic ambitions of standardizers. A year after the London 
agreement, the secretary of the BSI proudly reported to the BBC that “the 
South African Broadcasting Corporation has not only adopted standard 
pitch, but is giving it by the generator.”92 The 1939 resolution appeared to be 
having its intended influence.

Enforcing Standard Pitch:  
Musical Practices under Control

Radio was not only the precondition for pitch standardization in the late 
1930s. It also offered a new means to enforce the standard. The resolutions 
that Subcommittee 43/3B adopted consisted of two parts: the new standard, 
and a more elaborate appendix comprising six questions that formed a “pro-
gramme of study regarding the methods to be adopted to ensure the practical 
observance of the standard concert pitch.”93 This appendix was intended to 
be used as a foundation for groups implementing the standard across its var-
ious contexts of application.

Drawing on the new data produced through the pitch studies of the 1930s, 
the questions demonstrated an increased appreciation of how musical instru-
ments behaved over the course of a concert. For example, they sought to 
resolve how the impact of temperature on different categories of instru-
ments could be controlled, as well as the kind of tuning devices that orches-
tras should use, and the procedures that would best regulate the tuning of 
instruments and tuning forks on a national and international scale. Some of 
the answers to these questions indicated the increased authority of scien-
tific knowledge over musical practices. The IBU pitch study group wrote a 
response to the questionnaire on 5 June 1939. First, they urged a change in 
the routine of musicians such that during musical performances wind instru-
ments be positioned so as to conform with the variation of a room’s tempera-
ture and thus maintain a constant pitch throughout a concert. They also sug-
gested minor refinements of the standard as a way of responding to specific 
instruments’ behavior: namely, that wind instruments be tuned “1 to 2 c/s 
above the tuning note.” Finally, the study group challenged the traditional 
role of the oboe in setting an orchestra’s A, recommending instead the broad-
cast of the standard through “radiophonic transmitting stations.”94

If these remained merely aspirational suggestions, at least for the time 
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being, a few studios took the initiative of developing musical practices under 
just such scientific control. Meanwhile, radio broadcasting began implement-
ing the standard by taking over the function that tuning forks had hitherto 
filled and manufacturing a new kind of prototype: radio waves. This manifes-
tation of concert pitch through broadcasting would have consequences for 
both the world of music and the public’s experience of technology. Tuning, 
in this context, was a reciprocal process.95

Already on 22 December 1937, in a memo to various services of the BBC, 
Hayes had proposed a setting adopted in Vienna that enabled the broadcast 
of “a central frequency standard in the Control Room, a note that could be 
produced on the loudspeaker of any music studio, and that our orchestras 
should tune to.”96 The conductor Adrian Boult received this idea with great 
enthusiasm.97 A few weeks before the 1939 conference in London, the Swiss 
broadcaster Maurice Rambert wrote to Balthasar van der Pol, explaining how 
he was personally in favor of having radio play a central role in the process of 
pitch standardization:

I asked that  .  .  . when our special clock for the hourly signals of Swiss 
broadcasting was to be built that these signals be given on the frequency of 
440 Hertz, or on the “A” of the tuning fork, so that they could be useful not 
only to those who want to adjust their watch but also to musicians and piano 
tuners . . . [This] idea [is] probably more important than it seems since it is 
about having broadcasting get everyone to agree by setting the tone for the 
Concert of Europe.98

As Graves summarized in his opening speech in 1939,

it is a problem for the musician to decide on the standard pitch which he 
finds most convenient. It is then that the aid of the technician must be sought 
in order that the musician may be helped to use and maintain the pitch he 
has chosen. I think that the present departure from the Vienna agreement 
of 1885 may be due in large measure to the fact that the assistance of techni-
cians was not at the time available and has not been used since to maintain 
the agreed figure.99

After the 1939 London conference, the BBC began working more actively to 
introduce the new standard in its studios, a step Germany had already taken 
by providing musicians within its premier studios with broadcasts of the stan-
dard and portable electronic tuning devices calibrated to it.100
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The BSI had been one of the most vocal advocates for the use of radio as 
a means to enforce concert pitch. At the end of the British- American joint 
proposition sent to ISA Subcommittee 43/3B, two notes detail the techni-
cal side of the countries’ position. The first concerns temperatures and var-
ious categories of instruments, and the second specified that “Broadcasting 
authorities should be invited to broadcast the international standard of musi-
cal pitch at convenient intervals during their programs.”101

In his report of the meeting during which the text was written, in October 
1938, Alexander explained that this plan had its origins in the United States, 
in discussion with the American acoustician Knudsen.102 He then assured his 
colleagues that the musical world or, rather, the music trade industry, was 
enthusiastic about this project, informing them that

Practically all the Committee present, especially those representing the 
Music Trades, thought this was an excellent idea from their viewpoints, 
and that the same should be done in this country. I was asked if this were 
possible— I guardedly said that probably something could be arranged, to 
have the standard pitch broadcast, not of course every ten minutes, but per-
haps occasionally during the course of a week.103

This idea (which would only materialize after the war, in 1946104), went a 
step further than the solution adopted by the United States. The station from 
which the American Bureau of Standards emitted its 440 hertz signal was 
strictly dedicated to the broadcasting of standards, and was chiefly designed 
for instrument makers, for professional purposes. In other words, pitch was 
not part of the daily landscape of radio listeners. The BBC, on the other hand, 
suggested making A 440 part of the general public experience of radio. Of 
course, it was not the first norm to be broadcast through radio: the medium 
had long diffused standards of time known as the “Greenwich pips,” a series 
of six short tones broadcast at one- second intervals on several of the net-
works’ stations, introduced by the BBC in 1924.

In order to provide musicians and instrument makers with the technol-
ogy broadcasters used to tune radio waves, Alexander suggested aligning the 
BBC’s standard frequency signals with concert pitch, replacing the existing 
signal of 1,000 hertz, broadcast every morning before the commencement 
of programs with A 440. In this way, he argued, the signal would unite musi-
cal practices throughout the British Empire.105 In his memoirs, BBC engi-
neer Edward Pawley, who was working for the Overseas Engineering and 
Information Department at the time, observed that his company’s decision 
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to adopt 440 was because it would be easier to broadcast than the coun-
try’s own version of the diapason normal, A 439, which had been the official 
pitch in Britain since 1895— though there is no archival evidence to support 
Pawley’s claim.106

Documents related to the BBC’s efforts to produce a reference signal pro-
vide interesting insights on the various questions and operations implicated 
in the making of such a standard. Alexander’s colleagues accepted his sugges-
tion, and in the winter of 1938 the BBC started working toward the imple-
mentation of this decision. In addition to questions regarding the level of 
accuracy of the signal,107 engineers considered which sound would be best 
suited to tune the musical world, reaching a solution through conversations 
with the music department.

One of the questions debated by engineers and musicians concerned the 
nature of the signal. While working on the subject for the Reichs- Rundfunk, 
von Braunmühl had suggested that to suit musicians’ ears, “the note should 
not be sinusoidal and they had found that 50 per cent harmonics were desir-
able.”108 After discussing the issue with the BBC Music Department, how-
ever, Alexander established that “the broadcast of the pure note [was] desir-
able for the following reasons: trade people have been accustomed to using 
tuning forks for a very long time which emit a relatively pure note. The broad-
casting of a complex note would be, [Music Department Deputy Director 
Thatcher] thinks, confusing to them.”109 Where von Braunmühl conceived of 
his A signals as rendering something of the complex sounds of musical instru-
ments, the BBC modeled its standard on traditional technologies such as tun-
ing forks. The intended audiences of this radio signal were not musicians but 
rather manufacturers: “The question of the desirable type of note for tuning 
orchestras,” Alexander concluded, “is a different matter.”110

A final consideration related to the format and exact modalities under 
which the tone should be emitted. In this regard, musical considerations 
were not the only concerns broadcasters had on their minds. Responding to 
a suggestion Rambert had made to the IBU in April 1939, advocating the use 
of time signals to broadcast concert pitch, van der Pol suggested that these 
were too short to enable a listener to tune an instrument.111 In Germany, the 
Reichs- Rundfunk diffused the standard for five minutes. But BBC engineers 
were not sure how to introduce this signal without causing too much disrup-
tion in their existing schedule. Although the main beneficiaries of this new 
signal, musicians and makers would not be the only ones to hear it, and some 
British engineers considered it potentially inconvenient for their listeners.

Throughout the summer of 1939, sound engineers from the BBC prepared 
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for the broadcasting of a signal of 440 hertz from their long- wave station 
at Droitwich. After consulting with the nation’s professional organizations, 
however, they decided to avoid rushing a decision that engaged a variety of 
fields beyond those of broadcasting. The outbreak of the war then curtailed 
their activities, delaying their project until 1947.112 Starting the first of Feb-
ruary 1939, while British engineers were still discussing the production and 
reception challenges involved, the Deutschlandsender based in Zeesen issued 
a daily transmission of the normal pitch— the same signal being broadcast in 
the United States.113

This dissemination of the standard demonstrates how the new episteme 
of pitch did not remain a purely theoretical construction. Unlike past efforts 
at musical integration, the negotiations of the late 1930s seriously addressed 
the question of implementation. Although interrupted by the war, the sound 
engineers’ agenda to enforce pitch had a lasting impact on musicians, lis-
teners, and instrument makers. As concert pitch was manufactured through 
the world of electroacoustics, concerts became places increasingly under the 
regulation of science.

Pitch standardization was part of the global cultural and political agenda 
of broadcasters in the 1930s and provided engineers with the opportunity to 
demonstrate how they could contribute to the maintenance of international 
peace. Even after war broke out in September 1939, several technicians asked 
to be allowed to continue their investigations. In 1940, after the BBC mobi-
lized for military purposes and called a halt to all work on pitch standardiza-
tion, Hayes refused to abandon completely his efforts to construct tone gen-
erators that would assist the BBC’s orchestra in tuning to the new standard. 
In February 1940, he wrote to one of his colleagues that he was “glad to think 
that [the new British Standard Concert Pitch] is not dead, and I am afraid  
I cannot sympathize with your wish it should die.”114

Conclusion

For the last ten years, conspiracy theories have blossomed over the internet, 
denouncing the harmful character of concert pitch A 440 and its alleged con-
nections with Nazi Germany. Blending historical facts— namely, the loaded 
date of the standard’s adoption, 1939— with New Age considerations about 
sound and well- being, several bloggers claim that the creation of concert 
pitch was an exercise of sonic manipulation, one by which the Nazis took 
control of people’s emotions, and that, as a result, “the Western psyche has 
been antagonized by Nazi mood depressants for 75 years and counting.”115 
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While previous works have unraveled the connections between 1930s sound 
technologies, German soundscapes, and Nazi politics, the history of pitch 
standardization is more complex than these bloggers and their forerunners 
suggest.116

As this chapter has shown, the engineering of an interwar musical stan-
dard was the outcome of complex processes of political integration as much 
as it was the product of German nationalism. If Germany, as secretary of ISA’s 
acoustic section, was indeed in charge of organizing pitch negotiations and 
the 1939 conference in London, the agreement reached at this meeting owed 
much to broadcasters’ decade- long efforts to integrate Europe through the 
development of telecommunication infrastructures. Furthermore, acous-
tic bodies and standards agencies officially in charge of the talks were not 
the only ones involved in pitch conversations. The IBU especially created 
additional connections between European sound engineers and an unoffi-
cial platform for conversations that sped up the negotiation process. Due to 
the involvement of this new category of actors in the late 1930s pitch nego-
tiations, radio played multiple roles, being at once an imaginary space built 
on political and aesthetic premises of cultural integration and homogeneous 
listening experiences across borders, a network enabling one of the most 
striking diplomatic achievements in the modern era, a source of information 
about a transnational musical space, and a tool for further integrating Euro-
pean sonic practices.

If one had to determine the birthplace of concert pitch A 440, the United 
States would be a more obvious answer than Germany. Their intervention 
was decisive less for the choice of this specific frequency than because the 
country’s decision to broadcast a signal to implement the new standard set 
the tone of subsequent European conversations. After the London confer-
ence, radio was used as a tool to enforce the standard in Europe just as in 
the United States. Reflecting a difference between radio developments in 
Europe and the United States, national European broadcasters went beyond 
the American initiative, broadcasting 440 hertz signals on the main national 
radio programs as well as within radio orchestras— and thus in musical broad-
casts. While most of the activities examined in this chapter were abruptly 
interrupted by the outbreak of the Second World War, nations continued 
their efforts even during the war, and in 1945, worldwide efforts to implement 
pitch standardization started again with particular intensity.
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What do the violins and the wind instruments do and feel when tuning 
to A=440 c.p.s.?

Lloyd S. Lloyd

What remained of efforts to standardize pitch after the devastating experi-
ence of World War II? How did the world’s new divides shape the making 
of the standard? In answering these questions, this chapter sheds light on 
the final stage of pitch negotiations. Beyond politics, aesthetics complicated 
pitch conversations, confirming the unique character of the standard in com-
parison with other international norms— and, thus, the impossibility of sub-
mitting music to the rules of techno- science.

On 18 October 1945, the New York Herald Tribune reported in an article 
entitled “French Musicians Call for Stabilization of A” that France’s Direction 
of Arts and Letters, the country’s governmental office in charge of cultural 
matters, planned to organize an international conference to solve the prob-
lem of pitch escalation. Six years had passed since the agreement had been 
reached in London on concert pitch A 440, and significant strides had been 
made during and after the Second World War to create a more permanent 
structure to coordinate standardization worldwide. The lack of standards for 
screw heads, for example, had engendered considerable costs during the con-
flict. On an American initiative, the United Nations Standards Committee 
was established in 1944. The International Organization for Standardization, 
or ISO, the new federation overseeing standards’ international coordination, 
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would emerge in October 1946,1 with the British Standards Institution as its 
acoustic secretariat. Meanwhile, the BSI’s International Press Bureau brought 
the New York Herald Tribune’s article to the attention of Percy Good, the orga-
nization’s director, and he in turn responded to the news by re- establishing 
contact with the various institutions that had participated in prewar negotia-
tions. Good hoped to take the lead in international conversations on musical 
standardization and make sure that France did not ruin the labor that the BSI 
and its collaborators had invested in creating the standard before the war. In 
the letters Good sent to his collaborators in 1945, he indicated that the BSI 
was eager to organize a new international conference in the near future to 
validate the 1939 decision. As he wrote to the BBC engineer Edward Pawley, 
one of Britain’s main artisans of the 1939 agreement: “I think all the people 
in this country who took such an interest in this work at the time would be 
sorry if it were allowed to become inoperative through a lack of a little effort 
on the part of those immediately responsible.”2 Securing the conservation 
of the 1939 agreement, as it turned out, required far more than just “a little  
effort.”

“Can We Have an ‘A’?”

ISO’s ability to set the tone in international pitch negotiations did not grant 
the organization the power to implement A 440, as standard- setting bodies 
increasingly realized after 1945. Although cultural authorities in France were 
threatening a revision of the 1939 decision, standard- setting bodies such as 
the BSI continued their efforts from the late 1930s to enforce the new mea-
sure across a broad range of musical contexts, including music studios, musi-
cal instrument workshops, schools, movie theaters, dance halls, and opera 
houses, as well as within the wide and heterogeneous assortment of objects 
and subjects that generated or perceived sound, from tuning devices to musi-
cal instruments to listeners’ ears. As standardizers recognized after the war, 
this task required far more than the design of 440 frequency signals and other 
electronic tuning devices. Along with the production of these technologies, 
the implementation of the 1939 resolution demanded the active participation 
of the full range of musical parties.

The need to coordinate broad portions of society resulted in the cultiva-
tion of practices that set concert pitch apart from most units of measure. The 
success of other technical and industrial standards often depended on their 
invisibility, their ability to imperceptibly reshape scientific, industrial, and 
social practices. Pitch standardizers, on the other hand, hoped to impose 



Postwar Aftermath    163

the sound of A 440 across society. The BSI tried to use radio as a tool for 
technical purposes, but also for social engineering. In the hands of British 
reformers, the BBC became an instrument of propaganda intended to con-
vince musicians to give life to A 440 through their performance practice.

On 11 December 1945, two months after publication of the Herald Tri-
bune article, Ethel Wiggins, the secretary of the BSI’s acoustic committee, 
wrote to Edward Pawley, the Corporation’s head of engineering secretariat, 
to inquire about the steps that the BBC had taken to enforce the 1939 agree-
ment and ask if there was “any possibility that the full recommendations . . . 
be carried out in the near future.”3 Wiggins further explained that although 
the BSI was eager to take the lead in the negotiations and would soon attempt 
to organize a second international conference on musical pitch, its members 
believed that since the ISO, the new federation overseeing international stan-
dards, had only been established three months earlier, the time was not yet  
ripe.

Furthermore, the BSI wanted to collect further information about various 
nations’ efforts to introduce the 1939 standard. Not only were countries slow 
in responding to the BSI’s 1945 inquiry, but amid postwar reconstruction, 
standardizers faced considerable economic and technical difficulties. Paw-
ley’s reply to Wiggins’s letter pointed out that while the corporation’s main 
orchestra had been playing at the selected frequency for some time, the BBC 
had not been able to proceed with the other points of the program that its 
members had established before the war.4 Despite his and his colleagues’ 
eagerness to continue their work from the late 1930s, Pawley warned the BSI 
that the BBC’s “reduced Engineering Staff is very fully occupied on major 
problems of great urgency.”5 A few weeks later, he reported that the assis-
tant controller engineer had ruled that the Corporation “should not under-
take” the work of implementing standard pitch A 440 “until we have cleared 
some of the ‘vast programme of designs work involved in putting out pro-
grammes,’” adding that if the BSI’s request were to “be tackled,” it should be 
“as a by- product of another job.”6 The BBC only started broadcasting A 440 
signals in May 1947, and at this time only one of the Corporation’s studios 
emitted this sound.

Technical and economic problems were not a struggle only in countries 
most affected by the war. It took years for Australia to introduce a standard-
ized concert pitch, despite the BSI’s influence over the nation’s standards 
association and the Australian Broadcasting Corporation (ABC). Besides the 
difficulty of supplying accurate tuning devices to the ABC,7 the Corporation’s 
project to install tone generators in broadcasting studios and public concert 
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halls, as suggested by the BSI, proved overly ambitious. At £500 apiece, tone 
generators were far too expensive for the ABC’s budget; and the first of these 
devices was only installed in 1960.8

The prospect of implementing concert pitch through radio seemed even 
more unlikely in less industrialized countries. For example, in their response 
to the questionnaire sent by the BSI after the war, musical authorities in Mex-
ico declared that although “it would be commendable” to use radio trans-
missions as a means to secure the adoption of the standard, “the Committee 
believes that it is very difficult to carry out in practice.”9 Reliance on radio 
as a tool for implementing A 440 meant the world’s sonic integration was 
increasingly dependent on countries’ wider stage of industrial and techno-
logical development.

Economic and technical struggles were not the only obstacles. As French 
musicians’ opposition to ISO would demonstrate, and like decades of pitch 
negotiations had made clear, enforcement of the 1939 decision required, 
beyond the creation of an abstract norm and material prototypes of the stan-
dard, the cooperation of musical parties. Other standards could be estab-
lished through the publication and circulation of the recommendations of the 
relevant professional networks; in the case of concert pitch, this was not suf-
ficient. Standardizers needed to convince the musicians themselves to adopt 
the new measure.

Another, wider threat to the standardization process was the lack of public 
awareness of or interest in the standard’s existence. A 1947 incident within 
the BBC itself illustrated this point. As the BBC engineer Francis William 
Alexander complained to one of his colleagues in the Corporation’s Talks 
Department, a comment made by the acclaimed writer and physicist Edward 
Andrade on 31 January during a show entitled “Sound on the Air” was “really 
unfortunate”: Andrade, apparently, had declared that “concert pitch has now 
the value for centre C of 256.”

The lack of public awareness of ISA’s 1939 resolution was a problem world-
wide. In 1950 in Melbourne, for example, the newspaper Argus reported that A 
440 was in general use in the city, but mistakenly attributed the introduction 
of this standard to the singer Melba, who had contributed to the adoption of 
the diapason normal in 1909.10 In 1953, a German letter to ISO reported that, 
in response to the BSI inquiry, the new Physikalisch- Technische Bundesan-
stalt (PTB) had circulated 150 copies of a questionnaire “among a number of 
orchestra leaders in order to determine the degree of interest of practicing 
musicians in the maintenance of a certain musical pitch,” and that only thirty 
had responded to their inquiry. “The exceedingly small percentual total [sic]  
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of replies,” the letter went on, “indicates that the general interest of those 
most concerned in [sic] the problem of musical pitch is very small indeed.”11 
Already in 1941, an American study had shown that “the response to a broad-
cast frequency of 440 was rather disappointing.” This publication contributed 
to the conviction of the chairman of the BSI pitch committee, Lloyd S. Lloyd, 
that one needed to make “more propaganda” about the standard.12 His efforts 
to make concert pitch audible illustrate the difficulties arising from the social 
engineering of concert pitch.

The BSI was eager to use the BBC as a window for the standardization pro-
cess. In addition to the broadcast of orchestral performances using the new 
pitch, they hoped to use broadcasting as a propaganda tool to forge musicians 
and instrument makers’ adhesion to the new measure. Most scientific and 
technical standards were prized precisely for their invisibility. In contrast,  
a standard pitch required advertising strategies to trigger the cooperation of 
broad portions of society.

The shortage of money and manpower at the BBC in the aftermath of 
World War II had limited the plans for implementation of the 1939 resolution. 
Although at the end of the 1930s the Corporation had agreed to equip all its 
studios across England with a standard tuner, and other broadcasting com-
panies in Europe had long before taken such measures, the BBC had to limit 
itself initially to simpler and less expensive measures, including the broadcast 
of A 440 signals on the radio and the supply of this tone to a single studio 
in London.13 In addition to this technical program, the BSI asked the BBC 
to orchestrate a propaganda campaign about the reform. The question was: 
what did it take to make radio listeners hear concert pitch A 440?

The BSI pitch committee reconvened for the first time since the war on 
2 July 1946. During this meeting, the members of the body agreed on sev-
eral resolutions intended to publicize the creation of concert pitch. Since 
it seemed likely that “the general broadcasting” of the tone on the radio 
“might not occur for some time,” the committee first resolved that “it would 
be of considerable value for the B.B.C. orchestras to have the standard note 
sounded before each performance.”14 For this purpose, the committee 
detailed that “a tuning fork closed in a resonance box and bowed, was the 
best method” and that “the note should be sounded for some minutes during 
the tuning up and should be audible to the public during the time when the 
tuning up was heard.” As Pawley later explained to his colleagues at the BBC, 
the intended goal of this measure was “to bring the tuning of the orchestra to 
the public’s attention,” as well as having “the general public [appreciate]” the 
fact that the BBC orchestra conformed to the standard. During the following 
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meeting of the committee, the music director at the BBC, Mr. Biggs, believed 
that it “might be helpful . . . to permit the public to hear the tuning up of an 
orchestra to the standard note,” as well as “have considerable educational 
value and encourage the use of the standard note in other concert halls and by 
orchestras other than those sponsored by the B.B.C.”15 Despite Biggs’s sup-
port, technicians at the BBC met the BSI pitch committee’s suggestion with 
only moderate enthusiasm. In March 1947, after discussing the matter with 
various services at the Corporation, Pawley reported that tuning up could not 
become “a general practice,” but “might be done occasionally.”16

The BSI pitch committee was eager to implement its prewar decision to 
regularly broadcast A 440 frequency signals outside of musical performances, 
and then further tune the ears and minds of British audiences to the reform. 
Pawley made as much clear during an exchange with the BBC superinten-
dent engineer that took place shortly after the first meeting of the BSI’s pitch 
committee. To his colleague’s observation that the broadcast of A 440 was 
likely to take place “before 6.30 a.m.,” when neither musicians nor makers 
were likely to be at work,17 Pawley’s response was to emphasize the measure’s 
dual function: not only that musicians and instrument makers could “check 
their own tuning fork or other sub- standards of pitch,” but also, mostly, “to 
arouse interest in the desirability of adopting a standard of pitch.”18 In other 
words the BBC, by broadcasting this tone, was addressing a social as much 
as a technical need.19

It was decided, finally, that the standard tone be used “before the begin-
ning of the Third Programme each evening,” at 6 o’clock. The emission of 
this tone introduced a significant change in the BBC’s radiophonic sound-
scape: it indeed replaced the broadcast of a 1,000 hertz line- up tone that 
listeners could use to align their radios. Yet the committee believed that the 
measure would not “speak” for itself: to become a valuable asset in the BSI’s 
propaganda campaign, the broadcast required some verbal explanation. This 
is why, during their 2 July 1946 meeting, the committee members resolved 
that “in order to familiarise the public with the idea of the standard note . . . ,  
a short talk should be broadcast calling attention to the new development, 
and explaining the reasons for broadcasting the note.”20 As plans to imple-
ment the diffusion of this tone were developing, the BSI and the BBC 
resolved to air a program intended to educate the public about their reform.

On 29 May 1947, the BBC transmitted a segment titled “Can We Have an 
‘A’?” The program brought together several of the authorities who had been 
involved in prewar negotiations of a standard pitch to alert the public of the 
change in their radiophonic soundscape and to announce the implementa-
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tion of the international agreement made in London eight years before.21 It 
started with these words:

ANNOUNCER: This is the BBC Third Programme.
Tomorrow we shall make a slight change in the presentation of this ser-

vice by altering the tuning note we transmit before the programme opens 
at 6 o’clock.

The note we shall be using is “A” at the International Standard of Concert 
Pitch, which was agreed for use in most countries in 1939, but wasn’t put 
into practice immediately because of the war. We intend to transmit this 
note every evening, because we believe it will be a useful datum for people 
responsible for musical performance, for instrument makers, for tuners, and 
everyone else who’s interested.22

Initially envisioned as an interview with Lloyd, chair of the BBC’s pitch 
commission, about the work of the BSI pitch committee, the show in its final 
version turned out to be a rather contradictory discussion among represen-
tatives of the diverse categories of actors involved in the making of concert 
pitch: Pawley, the wind instrument maker and veteran of the 1939 confer-
ence; the wind instrument maker Arthur Blaikley; the BBC orchestra con-
ductor Stanford Robinson; the violinist Margaret Duff- Challen; and the 
oboist John Wolfe. During the show, the latter two played the role of “per-
fect pitch representatives.”23 Instead of providing a single, straightforward 
explanation about the standard, the program gave listeners a vivid sense of 
the complexity characteristic of concert pitch by exhibiting the plurality of 
conceptions that continued to surround it.

With its emphasis on the variety of social groups and opinions, “Can We 
Have an ‘A’?” may have in some ways seemed to reenact the negotiations 
that had taken place in 1939. Yet the conversation also involved participants 
who had not taken part in these debates, including the three musicians from  
the BBC.

During the show, the respective time allotted to the various parties was 
inversely proportional to their authority in the debates. After Pawley briefly 
detailed the level of accuracy of the new tone, the conductor Stanford Robin-
son took the floor to explain how “once you’ve given us an international pitch 
that’s where our troubles begin.”24 To begin with, “much of our work’s done 
in places where the temperature’s different from that selected by the makers 
when they design the instruments.” For example, Robinson recalled at “the 
Albert Hall this past winter,” “the thermometer registered 45° one morning.” 
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In such situations, the conductor asserted, “the players . . . have to adapt their 
minds to quite a varying set of conditions, and it isn’t fixing an international 
standard that makes them play in tune.”

In addition to pointing to the difference between a sound engineer’s pro-
duction of a standard signal at the BBC and musicians’ practices, Robinson 
further outlined the divisions between different categories of instrumen-
talists, thus depicting the orchestra as a battlefield of opposing approaches 
to pitch, and the site of intense negotiations between these various parties. 
As he declared: “One of the biggest problems in the orchestra is to stop the 
eternal dogfight between the strings and the winds.” The conductor further 
explained how “The winds have a firm conviction that the strings play sharp 
and they’re often absolutely beastly about it— they really are. The strings  
(of course) say they only play sharp to try and keep up with the winds which 
are rocketing through the performance and won’t stay down.”

This was not the only reason why one needed a musical standard. Musical 
pitch’s great instability indeed not only created conflicts within orchestras, 
but had a detrimental impact on musicians’ ears. Robinson explained: “the 
value of the standard . . . is that in the course of a few years or so, a young gen-
eration of musicians will come along who by sheer habit will have developed 
an instinct for accurate pitch.” Duff- Challen agreed, adding that “everyone 
ought to have the chance of growing up with one definite pitch. I think many 
people would have perfect pitch if they hadn’t been confused during their 
musical training by having to play and listen to so many different pitches.”

In giving these actors a voice that they had not had in pitch negotiations, 
one could argue that “Can We Have an ‘A’?” was a mock debate that in ac-
curately portrayed the power relations that had underpinned the standard’s 
creation. But by going beyond technical questions and turning to musicians’ 
views on the standardization process, the show actually provided listeners 
with a realistic picture of the reform. After all, beyond the BSI and BBC’s 
joint technical engineering of the standard, musicians now had a considerable 
part to play in the manufacture of concert pitch. In this way, the show epit-
omized the balance of power that presided over the making of the standard.

It is difficult to determine the impact of the BBC’s propaganda on British 
musical communities and on wider society,25 but there is some evidence that 
it was slight. On 29 April 1949, for example, Pawley complained that J. Ray-
mond Tobin’s 1948 book entitled A Seat at the Proms mistakenly stated that 
“what we call ‘concert pitch’ or New Philharmonic pitch is fixed by the A 
to which the orchestra tunes being the result of 439 vibrations per second 
(v.p.s.) at 68° Fahr.” Concluded Pawley: “It appears that the publicity given 
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to [the standard] has not permeated as far as we had hoped.”26 The question 
of concert pitch’s audibility was still a subject of conversations between the 
BSI and the BBC in the winter of 1949– 1950.27

To Certify or Not to Certify? Music and the 
Limits of Techno- Scientific Uniformity

Besides agreeing to the frequency A 440 at the 1939 London conference, par-
ticipating countries had agreed on a list of questions designed to guide their 
efforts in implementing the standard on the national and international level. 
Though most countries had deferred their inquiries due to the war, Italy, Ger-
many, and Norway had started to review this program after the outbreak of 
hostilities. Thus, by the time the BSI started to organize conversations about 
musical pitch in 1945, the results of several initial studies were already avail-
able. On reopening international pitch negotiations, the BSI re- dispatched 
the 1939 questionnaire to ISO members: in response, further studies followed 
in other countries, including France, England, Australia, Austria, Hungary, 
and Mexico. This research introduced a new perspective to the debates.

Several experiments combined traditional physical approaches with new 
insights from psychology, musical acoustics, and psychoacoustics. Some of 
these studies on musical pitch brought musicians into the laboratory and, 
conversely, transformed musical venues into sites of scientific inquiry. For 
instance, psychological factors played a part in the production of musical 
pitch. Several studies demonstrated not only that musicians played sharper 
in emotionally tense passages, but that pitch was itself a subjective phenom-
enon formed by the interplay between frequency and other parameters, 
including loudness and quality of tone. Given musicians’ agency in the mak-
ing of the standard, standard- setting bodies refused to take full responsibility 
for the standard, issued ambiguous categorizations, and thus left the defini-
tion of pitch open to the variety of its musical appropriations.

One of the first studies to be conducted in the aftermath of the 1939 Lon-
don conference had taken place in 1940, at the Italian National Institution 
of Electro- Acoustics (Istituto nazionale di elettroacustica), where ethno-
musicologist Ottavio Tiby (1891– 1955) and physicist Alfonso Barone con-
ducted a study of pitch variations during the performances of what the 
authors described as “the great Italian theatres and among the important 
Italian concert organizations,” including the Royal Opera Theatre of Rome, 
the Scala Theatre in Milan, Verdi Theatre in Trieste, the Carlo Felice Theatre 
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in Genoa, and the Ente Italiano per le Audizioni Radiofoniche in Rome and 
Torino.28 Likewise, between September 1939 and January 1940, at Bell Lab-
oratories, O. J. Murphy had led a series of measurements during 750 concerts 
broadcast on American radio stations using the same apparatus and method 
as van der Pol in 1938.29 Similar experiments kept developing after the war. 
At the new PTB established in Braunschweig, for example, Lottermoser and 
von Braunmühl continued to carry out measures on the frequency of musi-
cal pitch in broadcast performances, in collaboration with the radio station 
Nordwestdeutscher Rundfunk (NWDR), only with a “different apparatus” 
than before the war. Just as in the PTR’s 1930s experiments, these new obser-
vations revealed that “the pitch is still without exception fixed too high by 
several c.p.s.”30

These post- 1939 studies brought new perspectives to the pitch debates. 
Reflecting the taxonomies in use in American radio programming, for ex-
ample, Murphy’s 1939– 1940 article provided a comparison between differ-
ent musical ensembles, including “Symphony orchestras,” “Light orchestras,” 
“String groups,” “Organs,” “Pianos,” “Misc[ellaneous] solo inst[ruments],” 
“Brass bands,” and “Dance bands.” As Lloyd emphasized after reading this 
publication, the most striking outcome of this study was string players’ lack 
of observance of the standard. In comparison, brass bands, although con-
stantly accused of raising the pitch, were far less problematic.31 In Europe, 
scholars sought to expand the scope of investigation by including perform-
ers’ views and practices. In Germany, for example, the PTR’s measurements 
were “supplemented by a questionnaire addressed to the orchestra leaders 
and bandmasters.” The outcomes of this study presented not only statistical 
data, but a sampling of individual approaches to the problem.32 For instance, 
the authors reported on an orchestra whose “principle was to cultivate only 
works without wind instruments since their musical pitch tends to rise,” as 
well as another whose “answer to the question of who adjusts [to] whom” was 
“the tuning fork of the piano tuner . . . to the solo- oboe.”

Tiby and Barone’s inquiry, completed shortly after the outbreak of war, 
exhibited the same shift from the measurements of frequency to an examina-
tion of musicians’ practices. As the authors explained, they were convinced 
that it was not enough to describe the problem of variation to fix it: rather, 
one needed to explain it. To do so, Tiby and Barone explored a wide array of 
questions, ranging from aesthetics and music theory, to history and psychol-
ogy. Conducted ten years before the German study, under the fascist govern-
ment of Mussolini (it was funded through the Ministry of People’s Culture), 
the study had a nationalistic and aesthetically conservative character radically 
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at odds with the PTR’s approach, which reflected West Germany’s eagerness 
to develop an inclusive and democratic approach to the standardization pro-
cess. Despite its problematic celebration of the nineteenth- century orchestral 
canon and its “glorious” contemporary Italian exemplars, Lloyd read it with 
the greatest enthusiasm and circulated it widely among standardizers. This 
Italian study thus exerted considerable influence over postwar pitch conver-
sations.

Tiby and Barone wanted to examine the behaviors of instruments by 
observing specific notes played by specific groups within the orchestra.33 
Instead of measuring broadcast performances from their laboratories as Lot-
termoser and van der Pol had done, they placed recording devices within 
the orchestra that registered specific localized As that the orchestra had pre-
viously selected. They also conducted complementary observations out-
side of any musical performances, by recording various players performing 
short phrases or single notes. Drawing on their observations, Tiby and Bar-
one described the myriad sources of frequency variations in musical perfor-
mance, ranging from instrument design to temperature, to performers’ vol-
untary or involuntary actions. To begin with, the scholars emphasized the 
great variety of tuning systems and, in particular, the immense differences 
between equally tempered instruments such as the piano and the organ (at 
least, the most recent ones), and wind instruments embodying the natural 
scale, such as the cornet.34 A similar observation came in the response to the 
1950 BSI inquiry of Mexican composer Julián Carrillo, who emphasized that 
“perfectly tuned wind instruments do not exist,” and that “the whole of the 
instruments of symphony orchestras are in disagreement with the temperate 
[sic] system.” To exemplify these tensions, Carrillo reported on a controversy 
that occurred between a pianist and a violinist as they were about to perform 
Bruch’s concerto in G minor:

The pianist was protesting because the violinist’s Sol appeared to sound 
too flat, to which the violinist replied that he had just tuned his instrument. 
Both were right, since the piano Sol did not coincide with the violin Sol; 
owing to the fact that the violinist had tuned to the fifth RE- LA in physi-
cal fifths, which are higher than the temperate fifths, for which reason the 
RE was already flat, and on that RE flat, he tuned the Sol, for which reason 
this was twice flat.35

Was the lack of uniformity among instruments’ tuning systems actu-
ally a drawback? According to Tiby and Barone, this diversity constituted 
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the essential beauty of music. As they wrote, “Just as an instrument whose 
sounds deprived of harmonics would have a saw- like and cold timbre, and 
would thus not be artistically useful, so an orchestra constrained to absolute 
precision of sounds would be quite other than musically satisfying.”36

Other causes of pitch variations identified by Tiby and Barone, however, 
were not so desirable, in particular those they presented as involuntary 
causes: temperature changes and performers’ lack of control over intonation. 
Nevertheless, intentional variations like tuning systems could be a source of 
aesthetic satisfaction. As an example, they cited the vibrato of strings, “used 
to give the colour and accent of passion to the sound.”37 They further claimed 
that there were many other “artistic,” or “emotional,” causes for pitch vari-
ations:

it would seem useless to dwell on the constant occurrence of a phenomenon 
which, although necessarily noted, has always been obvious in the musical 
field. A “sforzando” of the sound, a “fortissimo” (especially if taken in the 
upper register), a more intense expression, a specially [sic] vibrant execu-
tion, are other causes that may produce a slight and unconscious, but never-
theless effectual, increase in the frequency of sounds.38

Passages throughout Tiby and Barone’s study made plain the impossibility 
of reconciling music’s history, theory, aesthetics, and material culture with 
science and industry’s demands for uniformity. Fixity in relation to musical 
performance was a “utopian” notion. Instead, Tiby and Barone celebrated 
variety:

if, per hypothesis, it were possible for us to maintain the orchestral perfor-
mance at a rigorously constant level of pitch, that is if it were possible to fix 
the sounds that are of course perpetually mobile, suppressing all the causes 
voluntary and involuntary of instability, we should be rendering music the 
worst possible disservice; since not only would we make suddenly manifest 
all the differences in intonation of the different instruments . . . and would 
thus have in the orchestra a continual source of noticeable discords, but we 
would also have forbidden musical expression, colour and liberty of execu-
tion . . .39

Drawing on these aesthetic claims, Tiby and Barone called for a flexible defi-
nition of the pitch standard. Given the desirable variations indicated by their 
experiment, the two authors demanded that “during the performance, a tol-
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erance of plus or minus 2 c.p.s. . . . be allowed,” in other words, that standard 
pitch be defined as a range of four frequencies between 438 and 442.

As much as Lloyd praised Tiby and Barone’s report, he was skeptical about 
this last point. Engineers, he argued, would never agree to such an imprecise 
definition of the measure. Yet he took full note of the implications of the Ital-
ians’ findings when writing that “the utmost which could be achieved by stan-
dardization was to ensure that the orchestra was initially tuned correctly, by 
giving them an accurate standard note to which to tune.” “The maintaining of 
pitch during a performance,” in contrast, “was in the hands of the conductor 
and the players themselves.”40 This observation was of considerable signifi-
cance for the negotiations. Crucially, it put concert pitch at odds with existing 
definitions of industrial standards. Standards agencies manifested the confor-
mity of manufactured objects to their norms not just with the publication of 
written specifications, but through the grant of certification marks. Accept-
ing the agency of musicians in the production of concert pitch, however, 
meant that this standard would not match the criteria that such procedures 
required, and that the implementation of the measure would not follow the 
same path as that of other standards. Industrial actors may have shaped the 
final stage of pitch negotiations, but concert pitch had in turn transformed 
these actors’ approach to the process. The adjustments in the debates made 
by the ISO and other standard- setting bodies revealed just how restricted the 
territory of application of their regulations would be.41

Murphy, and Tiby and Barone, in revealing the impact of musicians on 
the new standard, also demonstrated the limits of techno- scientific author-
ity over music. This became clear in standards agencies’ conversations sur-
rounding the questions of certification. The BSI tackled this point in their 
late 1940s conversations when discussing edits of the standard issued in 1939. 
On 31 January 1949, they reviewed the conditions governing the use of BSI 
certification marks on products, which “certify that [they] complied with the 
requirements of a particular British Standard,” noting:

one essential requirement of any license to use this Mark would be that the 
manufacturers should have in operation a scheme of routine inspection and 
testing to ensure that all marked products would comply with the require-
ments of the British Standard, and that independent check tests on marked 
products would be made by the B.S.I., from time to time.

Blaikley observed that “it would not be practicable to use the B.S.I. Mark on 
instruments to certify compliance with [the standard],” arguing that “a note 
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obtained from an orchestral wind instrument would depend not only on the 
design and manufacture of the instrument, but upon the player” and, as a 
result, “it could not be assumed that there would be agreement” between 
tests performed with different people. Familiar as they were with the question 
of musicians’ agency through their discussions of Tiby and Barone’s paper, 
the other members of the committee agreed with Blaikley and renounced the 
idea of certifying the conformity of instruments with concert pitch.42

AFNOR similarly rejected the idea of issuing certification marks for musi-
cal instruments. After AFNOR’s technical director Charles Duval “empha-
sized the need for a certification mark” during the first meeting of the orga-
nization’s pitch committee, claiming that without it the standard “would lose 
some of its interest,” the wind instrument maker Acoulon pointed out that 
such certificates could only apply to keyed instruments such as the flute, the 
oboe, or the clarinet. At a following meeting, however, Acoulon declared 
that he doubted the utility of such a practice altogether, since “makers sign 
their instruments and, thus, take responsibility for them,” adding that “an 
instrument like a clarinet can vary by more than a quarter of a tone when the 
performer changes.”43

The “Pitch Quarrel”: French 
Musicians versus ISO

Eight years after the head of the BSI first heard of potential French disgruntle-
ment with the 1939 London pitch agreement, delegates from seventeen coun-
tries met in London and renewed the choice A 440 as the international tun-
ing frequency, despite the stubborn opposition of several of the major French 
state cultural institutions. The French crusade against A 440 was spearheaded 
by the musician Robert Dussaut (1896– 1969). On learning about the 1939 
agreement reached at London, which had been signed by the French stan-
dards agency, AFNOR, Dussaut launched a campaign to denounce what he 
characterized as a problematic compromise with the American music indus-
try and Nazi Germany. Instead of A 440, the composer promoted the lower 
frequency of A 432 that had been endorsed by several parties at the end of 
the nineteenth century. Dussaut was a “survivor of a disappearing world,” 
a former student and a solfège teacher at the Paris Conservatory at a time 
when France’s most promising composers had deserted the institution, and 
a composer of works pursuing the nineteenth- century tradition of opéra 
comique, oratorio, and symphony.44 The composer’s interest in the musical  
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past expressed itself through his research into the history of tuning systems; 
his rejection of A 440 epitomized the anxieties of France’s most conserva-
tive musical circles faced with the decline of their own nation and cultural 
values. In the wake of Germany’s occupation of France and the development 
of industrial modes of global governance, Dussaut’s campaign attempted 
to restore the authority of the classical music artistic community of France 
against what he perceived as the problematic imposition of foreign and com-
mercial diktats.

Dussaut made contradictory claims about the start date of his campaign 
against A 440,45 but the composer’s initiative certainly took off in February 
1950, after AFNOR received a letter from the BSI inquiring about the orga-
nization’s efforts to implement the standard adopted in 1939.46 On 25 Feb-
ruary 1950, Dussaut held a meeting to discuss “the fixation of a new French 
pitch” at the Institut International du Son, an organization he had recently 
co- founded to foster the “documentation, centralization, and diffusion of 
acoustical research.”47 During the following months, the composer led what 
he called a “Referendum,” gathering letters from musicians expressing their 
support of his proposed reform.48

To try to change the course of pitch negotiations, Dussaut mobilized 
diverse networks. He first presented the results of his efforts in front of 
AFNOR. In March and April 1950, the composer attended two meetings of a  
“select acoustic committee” that the organization had gathered to discuss 
the BSI’s request. Attendees to the first meeting included Charles Duval, 
AFNOR’s technical director; José Bernhart, a sound engineer at the Radi-
odiffusion and a veteran of the 1939 conference in London; and Jacques 
Couvreur, the general delegate of the national federation of musical indus-
tries and commerce; as well as the wind instrument maker Alfred Acoulon, 
and the engineer and acoustician Robert Cabarat.

This meeting made it clear just how isolated Dussaut was in this arena, 
where representatives of the music industry were overwhelmingly in the 
majority. The composer opened the discussion by expressing his main griev-
ance about the 1939 decision: “that musicians had not been consulted in 1939 
because they would have opposed the adoption of the frequency of 440.”49 
Duval rejected this objection, pointing out that Henri Rabaud, the Paris Con-
servatory’s director at the time, who had just died in 1949, had signed the 
London agreement. For Dussaut, however, this signature was simply a tes-
timony to AFNOR’s “bad faith.”50 According to the composer, Rabaud’s sig-
nature had been obtained in Paris “by surprise,” and after the fact. “Rabaud 
was not invited to the Congress’s deliberations,” Dussaut claimed, and had 
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not had time to consult with any representative of his profession. Thus, his 
signature “was not made in the name of the collective of all French musi-
cians.”51 By contrast, Dussaut alleged that, thanks to his referendum, he was 
in possession of “hundreds of signatures, and thousands of adhesions all over 
France” in favor of A 432 and, thus, in the position to testify that “musicians 
in general disapproved of the A 440.”52

Responding to Dussaut, Duval not only rejected the idea that musicians 
had not had a voice in 1939, but also predicted that no nation would agree 
to revisit the decision to adopt A 440.53 Quoting a study published in the 
Bell Telephone System’s technical bulletin, Duval reported that “the aver-
age frequency establishes itself at 441.3 periods per second for all orchestral 
and solo concerts.”54 Couvreur agreed with Duval, adding that “since 1939 all 
the tools were adapted to the frequency 440 and that a new change would 
involve considerable expenditure.”55 After the meeting, Dussaut shared his 
anger and distrust with Claude Delvincourt, the director of the Paris Conser-
vatory who had succeeded Rabaud, declaring that he was the “pet peeve” of 
wind instrument makers and broadcasters, and calling Acoulon and Bernhart 
his “adversaries.”56

A few weeks later, AFNOR held a second meeting during which Dussaut 
was beaten at his own game, with several members of the body mobilizing 
musicians’ authority to counter the composer’s claim that his profession dis-
agreed with the 1939 decision. An engineer of the firm Couesnon displayed 
letters from professors of the Conservatory who asked that “their names be 
crossed off the referendum.” Confronted with this evidence, Dussaut replied 
that “they were all testers for the firm Couesnon,” and that it must be the 
maker “who order[ed] them to retract themselves and provoked these let-
ters.”57 Similarly, Bernhart introduced two famous performers, including the 
authoritative conductor of the Radiodiffusion orchestra Désiré- Émile Inghel-
brecht, who defended the BSI’s and AFNOR’s suggested standard. Although 
Inghelbrecht agreed that “one needed to create an atmosphere of decrease,” 
he nevertheless observed that “in Bach’s time, for example, instruments were 
not the same as today and instrumentalists were not as good as today. Pitch’s 
escalation thus responded to a certain need.”58 After attending AFNOR’s 
two meetings, Dussaut declared himself convinced that the organization, 
the Radiodiffusion, and wind instrument makers were leading a conspiracy 
against musicians,59 a situation all the more problematic since, according to 
Dussaut, they “don’t have a musical ear.”60 As P.- J. Richard, the president of 
the Institut International du Son, put it in a letter of support to Dussaut: “to 
adopt the degrees of the thermometric scale, did we ask thermometer makers 
for their opinion?”61
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Dussaut’s attempt to employ alternative networks to counterbalance 
the private industrial actors in pitch debates failed. After the meetings at 
AFNOR, the composer established contact with the institutions that in the 
nineteenth century had orchestrated France’s initial efforts to unify pitch: the 
Academies of Fine Arts and Sciences, as well as the Ministry of Education. 
His initiative resulted in the revival of the state- driven approach to pitch stan-
dardization that France had developed a century earlier. This strategy did not 
prove successful, however.

On 9 April 1950, Dussaut sent a Discussion on musical pitch (Discussion sur 
le diapason) to the Academy of Fine Arts,62 a text full of political suspicion 
about the adoption of A 440, presenting the 1939 decision as a commercial 
diktat. Dussaut claimed that “Dr. Grutmacher [sic] and the acoustic com-
mittee of the Berlin Radio” had been the ones who, “in September 1938 (at 
the time of Munich!),” asked the BSI to organize a Congress in London so 
that their own standard would be adopted internationally.63 The references 
to Nazi politics were an attempt to strike a patriotic chord and allow Dussaut 
to paint his reform as a way of restoring the authority and honor of France 
after its brutal occupation by Germany.

Dussaut laid the blame for the 1939 decision on a second, radically dif-
ferent category of actors: American jazzmen. As he wrote, “our musicians 
and our singers [are] dependent on jazz players from across the Atlantic.” 
Dussaut’s denunciation of the empowerment of the United States and pop-
ular music showed that the “pitch quarrel” went far beyond physiological 
and cultural concerns over the conservation of voices and historical musical 
works. It also carried cultural, political, and racial implications. On 1 June 
1950, for instance, the critic René Dumesnil published an article in Le Mer-
cure de France, in which he praised Dussaut’s initiative, accusing “negro trum-
pets and saxophonists” of “imposing on old Europe a pitch thanks to which 
our singers scream and the treasures of our symphonic and dramatic music 
become inaudible.”64 Similarly, in October 1950, the journalist René Sudre 
lamented in the Revue des Deux Mondes that A 440 “has become the univer-
sal norm . . . thanks to the contagion of the [United States’] Negro music.”65 
For Dussaut, Dumesnil, and Sudre, musical standardization crystallized deep 
political, aesthetic, and racial anxieties. As Dussaut wrote to the Ministry of 
Education, if France were to adopt A 440, then the nation might as well “give 
up the franc, the meter, the French language.”66

Along with making musical pitch into the instrument of a flurry of nation-
alism and racism, Dussaut’s Discussion justified the composer’s suggestion 
to adopt A 432, citing the history of both music and science, arguing that 
“between the current A (at 440) and that of Bach’s time (at 405), there 
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is almost one tone,” and that “the frequency 432 imposes itself, because 
this number is Pythagorean,” and in using it as a point of reference, “one 
obtains . . . a chromatic scale whose frequencies can all be expressed as whole 
numbers.” Dussaut claimed to have broad support among musicians, declar-
ing that he had collected the signatures of 23,000 of them, including: Delvin-
court “and almost all the professors of the Conservatory in Paris,” Dussaut’s 
former teacher and friend Henri Büsser “and almost the totality of conduc-
tors and choir and singing directors, singers, and musicians of the Opera,” as 
well as Paul Bastide “and the whole Comic Opera: the 70 musicians of the 
orchestra, and all the conductors, singing directors and singers.”67 Dussaut 
presented himself as the spokesperson of French musicians, demanding that 
the minister of education declare the 1939 agreement “null and void” and 
“organize an official French congress to adopt a new French pitch at 432.” 
In a direct reference to the commission that had established the diapason 
normal almost a century earlier, Dussaut continued, “musicians should be in 
majority, as in 1859.”68

The members of the Academy responded favorably to Dussaut. On 
21 June 1950, they unanimously agreed to write to the minister of educa-
tion and demand that “a commission composed of musicians and physicists 
be charged to fix in a definitive way the level of musical pitch.” Following 
this favorable outcome, and seeking more support from French traditional 
authorities, Dussaut then submitted his proposed reform to the Academy of 
Sciences.69 Though drawing largely from the Discussion, this Note put more 
emphasis on the scientific arguments that were most likely to arouse his audi-
ence’s interest. Through the Note’s title, “Proposition of a New Fixed Tone,” 
he inscribed his proposed reform in the tradition of the proposition made by 
Sauveur to the very same Academy in 1700, when he suggested the adoption 
of a “fixed sound.”70 Although Dussaut praised Sauveur’s selected measure 
(C = 256), he explained that it was not a convenient standard for musicians, 
“because violinists can only tune on their open strings.” “The fixed tone,” 
Dussaut asserted, “must thus be only A, G or D, these three notes correspond-
ing to the strings of the violin, the viola, etc.” While “for a long time, musi-
cians have adopted A3 as a standard,” the composer continued, “this choice 
has been very unfortunate, for C then becomes highly variable: the minor 
third from A3 to C4 differs a lot depending on whether it is Pythagoras’ sys-
tem, [equal] temperament, or Zarlino’s system.” To overcome this difficulty, 
Dussaut suggested that musicians adopt G as a point of reference, from which 
one would obtain “both in Zarlino’s and in Pythagoras’ system the same nat-
ural fifth . . . from C 256 to G 384, as well as the same natural fourth . . . from 
G 384 to C 256.”
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The Academy of Sciences welcomed these arguments with enthusiasm 
and, like the Academy of Fine Arts, agreed to support his proposal to the 
minister of education.71 Jacques Jaujard, the director of arts and letters at the 
Ministry of Education, responded positively in turn, and on 6 August 1951 
appointed a commission in charge of studying the question of pitch unifica-
tion. This body turned Dussaut’s wish into a reality, in that it was largely dom-
inated by musicians, like the commission that had created the diapason nor-
mal in 1859.72 The overrepresentation of musical interests in the negotiations 
had been controversial already in the nineteenth century. In 1950 their argu-
ment was equivalent to a militant gesture aimed at combating what Dussaut 
and his allies conceived of as the unbearable takeover by industrial actors.

The appointment of this commission seemed to mark an important vic-
tory for Dussaut. The inadequacy of the musicians’ authority, however, 
quickly became apparent. Dussaut’s revival of a nineteenth- century approach 
to pitch standardization revealed just how little power national governments 
and traditional musical and scientific authorities and arguments had in mid- 
twentieth- century pitch negotiations. While the ISO continued to cultivate 
the technocratic internationalism that had begun before the war, the French 
government was trying to resuscitate a diplomacy of sound typical of the 
1850s. Yet Dussaut and the state- appointed commission had no impact what-
soever on the negotiations, confirming in fact their fear of losing all influence. 
Dussaut himself recognized as much in 1954, noting that “since its creation, 
[the commission] has done absolutely nothing.”73 The anachronistic char-
acter of Dussaut’s initiative was already clear in October 1953, by the time 
the ISO was preparing to hold the conference on musical pitch in London. 
On learning that the BSI was making progress with the organization of this 
event, Dussaut convinced his allies to stage an intervention. It was an ambiv-
alent move: by addressing the ISO, Dussaut was implicitly acknowledging 
the organization’s authority over pitch matters. The reverse was not true. The 
composer learned that, as far as the international federation was concerned, 
AFNOR was France’s only valid spokesperson on pitch matters— pitch diplo-
macy was firmly in the hands of standards agencies.

On 8 October 1953, on learning through Dussaut about the ISO’s con-
gress,74 Delvincourt suggested that Dussaut write a letter stating that “the 
conclusions of the . . . London Congress won’t have any value in musicians’ 
eyes in general, and in those of French musicians in particular,” and empha-
sizing the purpose of their intervention: to protect musical works from the 
“mutilation” that resulted from pitch’s escalation.75 This letter, Delvincourt 
concluded, should display the signatures of several French authorities. Fol-
lowing Delvincourt’s advice, Dussaut drafted a “letter of protest” on behalf 
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of the government’s secretariat of fine arts, and managed to have it signed by 
Delvincourt, Jaujard, and other members of the state pitch commission,76 as 
well as Maurice Lehman, the general administrator of national theaters, and 
Ernest Esclangon, the president of the Academy of Sciences.77 In this let-
ter, which Dussaut sent to both the BSI and AFNOR, the composer warned 
the two organizations that “French musicians and physicists will not accept 
the coming decision of the London Congress.”78 As Delvincourt had predicted, 
this initiative did not have any impact on the conference’s deliberations. The 
1939 decision was validated, and the decision first published in 1955 as ISO 
Recommendation R16 (and then, finally in 1975, as ISO 16). In Dussaut’s 
words, “the Fine Arts Secretariat’s intervention [was] considered to be non-  
existent.”79

Dussaut’s intrusions did not go unnoticed. After the congress, Jean Birlé, 
AFNOR’s general director, complained to Delvincourt that Dussaut’s letter 
had called the attention of the international community to the lack of coor-
dination between France’s musical circles, a development that “had been 
very prejudicial to the authority of our delegation,” according to Birlé.80 This 
initiative was all the more unfortunate, Birlé asserted, in that “most of the 
people who signed the collective are members of AFNOR’s acoustic com-
mission.”81 Birlé concluded that to avoid such confusion in the future, the 
ISO’s secretary had recommended that French musicians attend AFNOR’s 
meetings.82

In addition to blaming the manner of Dussaut’s intervention, Birlé con-
tested his reform itself. Calling attention to “the results of several referenda” 
presented in London, Birlé added that he was convinced that “many musi-
cians consider that the old frequency 435 Hz does not respond to current 
artistic demands anymore.”83 Delvincourt asked Dussaut to draft a response 
to Birlé.84 In this letter, Dussaut reasserted the main points of his argumenta-
tion, concluding that “we must go back to the principle admitted in 1859, that 
is let musicians and physicists make their own choice for the best frequency 
of A3.”85

Regulating Audience and Performers: 
The Subjectivity of Pitch

At the same time that Dussaut was mobilizing nineteenth- century scien-
tific networks and arguments to critique the new standard, mid- twentieth- 
century conversations on pitch became increasingly entangled with the con-
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ceptual and technological tools of psychoacoustics, developed within applied 
research on speech and hearing. This added a new layer to the unification pro-
gram that standardizers pursued. In their search for precision, actors involved 
in the debates increasingly distinguished between the physical, objective 
phenomenon of frequency and its psychophysiological, subjective counter-
part: pitch. Since the interwar period, several experiments had highlighted  
the gap between sound waves and their perception by humans. Drawing 
on this new knowledge, acousticians began to call for a clear demarcation 
between frequency and pitch in conversations surrounding musical standard-
ization. For example, the American acoustician Robert W. Young, from the 
US Navy Electronics Laboratory in San Diego, the United States’ spokes-
person in postwar pitch negotiations,86 noted how “in these discussions of 
concert pitch it is a little awkward that one is really specifying a standard of 
frequency and not pitch.”87 Displaying the same concerns as Young, more 
and more actors started to mobilize the psychological definition according 
to which pitch was “that attribute of auditory sensation in terms of which 
sounds may be ordered on a scale extending from low to high, such as a 
musical scale.”88 In 1946, the American acoustician Harvey Fletcher further 
detailed how, far from being located in the waveform, pitch was rather to be 
found in the ear, “probably related to the position of the stimulated nerve 
endings on the basilar membrane of the ear.”89

To be sure, acousticians involved in the debates had long been aware of 
the psychophysiological implications of their observations, and, as shown in 
the previous chapters, during the nineteenth and early twentieth centuries, 
research on musical pitch had developed in close proximity to studies on tone 
perception and discrimination.90 Yet until the Second World War, conver-
sations about musical standardization mostly equated pitch with frequency. 
Things changed with the empowerment of industrial actors in the late 1930s, 
particularly as standardizers started to think about the implementation of 
concert pitch after the 1939 London conference. Integrating musicians into 
the conversation about pitch standardization meant not only considering 
questions of musical performance but also addressing matters of auditory 
perception. As Lloyd put it, it became increasingly important to understand 
not only “what . . . the violins and the wind instruments do” when tuning to 
A 440, but also what “they felt.” As Harvey Fletcher explained in a 1946 ar-
ticle emphasizing the need to distinguish between pitch and frequency:

Because of its subjective character the measurement of pitch can be made 
only by judgement tests. Since individuals vary in such tests, it is necessary 
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to use several listeners and average the results in order to get something that 
will be characteristic of a “typical” listener.91

Fletcher’s statement captures a dialectic central to the field of psychoacous-
tics at the time, between the variety of auditory perception on the one hand, 
and the engineering of “normal subjects” on the other. In their attempt to 
maximize the efficiency of audio technologies (and, thus, the profits of tele-
communication companies), American psycho- acousticians in the interwar 
period sought to determine the average range of hearing through the massive 
testing of listeners.92 With the rise of psychology in pitch debates over musi-
cal pitch, the standard started to crystallize the same dialectic and serve as a 
disciplining tool not only for the unification of musical frequencies, but also 
for the formation of “typical listeners.” But musicians were not mere passive 
listeners. In entering the standards’ circuit of implementation, they played a 
disruptive part by revealing the highly individual character of auditory expe-
riences.

Germans were among the first to implement the resolutions of the 1939 
London conference. As mentioned in the previous chapter, by 1940 the 
Deutschlandsender was broadcasting A 440 signals every day at 10.45 a.m. 
and, in addition, engineers at the Reichs- Rundfunk had developed tone gen-
erators. It was hoped that these devices, initially installed in recording and 
broadcasting studios, would soon replace tuning forks and pitch pipes across 
the Reich’s music venues, from dance halls and movie theaters, to operas and 
music schools. According to the artisans of these generators, Hans- Joachim 
von Braunmühl and O. Schubert, knowledge of auditory perception played 
a decisive part in their production, including the fixing of their standards of 
accuracy (of 3/1000 hertz), tone quality (a percentage of 25 percent of over-
tone content), and intensity.93 In short, Schubert and von Braunmühl’s tone 
generators embodied these actors’ knowledge of human hearing, expressed 
in the notions of tone discrimination, timbre, and loudness.

After the war, the BSI pitch committee followed in the footsteps of this 
pioneering experiment. Just as in Germany, auditory research played a key 
role in calibrating the British standard. With an accuracy of “1 part in 10 mil-
lion,”94 as a BBC engineer humorously put it, the 440 hertz signal broadcast 
daily at the beginning of the Third Programme was “at any rate better than Sir 
Adrian’s [Boult] ear.”95 More earnestly, when discussing the desirable level of 
accuracy for the calibration of tuning forks, on 31 January 1949, Lloyd cited 
Biddulph’s screening of speech’s auditory spectrum to determine “the small-
est differences of frequency detectable in the average by the human ear,” and 
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Carl Seashore’s eugenic measures of musical talent “which had suggested that 
in the average . . . especially sensitive players would be unable to detect a dif-
ference of less than 1.25 c/s in 1,000 in the tones of their instruments sound-
ing tuning- A.”96

Auditory knowledge not only shaped the frequency accuracy of tone gen-
erators, but led acousticians to include related acoustic parameters in their 
design, especially loudness. Braunmühl and Schubert’s article had framed this 
notion in terms of audibility, but postwar conversations about pitch standard-
ization increasingly referred to it in relation to pitch. As Pawley explained to 
Alexander, “It is well- known that the pitch of low tones, including those in 
the region of 440 c/s, falls with increased loudness.” This raised crucial ques-
tions regarding musicians’ practices. “If the players tuned by beats,” Pawley 
went on, “I do not see how this could happen; but presumably they tune by 
comparing the subjective effect of the tuning note with the subjective effect 
produced by their instruments.” As a result, Pawley argued that “it is neces-
sary to specify the loudness of the tuning note to make sure that the orchestra 
will tune correctly.”97 Such a notion carried far- reaching implications.

As these examples reveal, the inscription of musical pitch in psychoacous-
tics’ conceptual and technological networks opened the door to increased 
scrutiny of musicians’ perception and actions. Yet the relation between the 
measure and auditory research was not unidirectional. While knowledge of 
hearing shaped theoretical and material aspects of the standard, in turn, the 
implementation of concert pitch challenged established notions in the field 
of psychoacoustics. Calibrating tone generators to the ears of highly trained 
musical practitioners would eventually unveil the difficulty of producing uni-
versal laws about auditory perception.

While levels of accuracy and loudness were set a priori, the determination 
of the desirable amount of harmonics for the sound that tone generators sup-
plying concert pitch emitted triggered experiments that ultimately revealed 
the reversible character of the relation between pitch standardization and 
research on auditory knowledge. In their 1941 article, von Braunmühl and 
Schubert had claimed that they had designed their tone generators according 
to musicians’ preferences for harmonically rich tones.98 Similarly, in Austra-
lia, in 1953, the national broadcasting corporation led a study whose conclu-
sions were that “a pure tone is very unpopular with musicians” and that “[a] 
tone of timbre approximating that of the oboe is most preferred.” This choice, 
the authors of the study believed, was “almost entirely due to the fact that 
in this country the oboe is still the commonest form of providing a note for 
orchestras to tune to.”99 By the time the first electric device tone generator 
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was installed in an ABC studio, in 1960, the postmaster general’s department 
had “worked to produce a waveform closer to what musicians were accus-
tomed to hearing.”100

By contrast, engineers from the BBC reported that in 1947, after conduct-
ing similar tests with the BBC orchestra, all musicians except for the lead-
ing trumpet and oboe players had a preference for simple tones.101 Besides 
the lack of overall consistency between German and British instrumental-
ists’ reactions, this test also revealed discrepancies within the BBC orchestra 
members, depending on the instrument played. The engineers and musicians 
who had run the experiment, Alexander reported, “had been extremely sur-
prised,” as had been the members of the BSI pitch committee, who were 
also “gratified at the result of the B.B.C. tests, which would make the task of 
presenting the standard note much simpler.” The preference of most British 
musicians for simple tones promised an economic way of implementing the 
standard in Britain, but also pointed to the diversity in the material embodi-
ments of concert pitch across different national contexts.

Conclusion

All in all, the eight years separating the publication of the 1945 Herald Tri-
bune article from the 1953 conference in London at once solidified and unset-
tled the 1939 agreement. Despite the emergence of a strong international 
consensus about the choice of A 440 and the proliferation of new electro-
acoustic technologies providing unprecedented control over sound, concert 
pitch continued to escape unification. Postwar negotiations thus ultimately 
unveiled the limits of the territory within which the ISO would exert its 
authority. Even as musical standardization was becoming part of the orga-
nization’s agenda of global governance, it became clear that concert pitch 
would remain a plural object that could not be entirely reconciled with sci-
entific and industrial standards of uniformity.

Crucially, efforts to implement the 1939 decision reshaped scientific 
conversations about concert pitch. In turning their attention to musicians, 
standardizers started to mobilize the conceptual and technological tools of 
several subfields that had hitherto remained separate from these debates, 
including psychology and psychoacoustics. This reconfiguration, in turn, 
enhanced two opposite responses. The first one was an increased control 
and attempt to normalize not only sound, but also the subjects and objects 
producing it. Growing evidence of musicians’ tendency to divert from any 
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sonic point of reference also fueled opposite claims. Although new acous-
tic research informed ever more intrusive empirical studies of musicians’ 
behavior, the performers’ entrance into the laboratory in turn challenged 
previous acoustic ideas. This tension revealed wider trends in the history 
of technical and industrial standards. Some influential voices in the debates 
cited aesthetic notions of originality and invention to point out pitch’s fun-
damental irreconcilability with industrial and scientific demands for unifor-
mity. Whereas existing works on standards have mostly focused on their pro-
ducers and production procedures, musical pitch, as a measure that engages 
the participation of “lay” users at all times, calls for more encompassing 
approaches, attentive to the social and cultural ramifications of standards  
and standardization processes.

In 1953, West Germany reported to the ISO on a survey of the opinions of 
the nation’s musical communities about concert pitch. Exhibiting a particu-
lar eagerness to cultivate a democratic approach to the question, the authors 
of this study synthesized their findings by highlighting the plurality of views 
that their research had uncovered. German musicians, they argued, could be 
divided into three groups: the first considered that “the musical pitch prob-
lem should not be subject to technical considerations and still less to official 
specifications”; “The selection of the musical pitch should . . . be left entirely 
to musicians and to orchestras and band leaders.” A second opinion was that 
“While the maintenance of a reproducible musical pitch and the applica-
tion of electro- acoustic instruments for this purpose are recommended, it 
is doubtful whether the fixation of a musical pitch a’=440 Hz can be gen-
erally maintained.” As the authors of the study reported, “The advocates of 
this opinion suggest to provide instruments permitting the maintenance of 
adjustable higher musical pitches, such as 442 and 445 Hz.” Finally, “A third 
opinion adheres strictly to the London resolutions and to the correspond-
ing German standardization,” especially among “important makers of musi-
cal instruments who on account of their adherence to the resolutions have 
incurred considerable costs in applying them to the construction of their 
instruments.” Drawing on this plurality of views, the authors recommended 
that

The resolutions passed in London should be left unchanged if possible. It 
may, however, prove advisable to leave it to the discretion of the manufactur-
ers of musical instruments to what extent they desire to accept this recom-
mendation . . . Electro- acoustic instruments should be available to interested 
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parties desiring to maintain the musical pitch. The question remains as to 
whether these instruments should be transposable in a reproducible manner 
from the standard musical pitch to other frequencies.102

Perhaps what this proposal revealed most was West German political real-
ities and the authors’ reluctance to authoritatively impose any decision over 
German musical circles. Yet it also reflected a broader tendency in the nego-
tiations to move away from rigid definitions of concert pitch and embrace the 
plurality that music introduced in this object. While new sonic technologies 
secured access to ever more accurate embodiments of A 440, awareness was 
also growing of music’s irreconcilability with contemporary scientific and 
industrial standards of precision. On the eve of the ISO conference of 1953, 
after over a century of research and negotiations, one thing was crystal clear: 
the territory within which official concert pitch would operate would be lim-
ited. Emphasizing the flexibility that characterized theoretical definitions and 
material embodiments of concert pitch, however, should not overshadow the 
impact of increasingly invasive technics aimed to discipline sound objects 
and subjects alike. Further research remains to be done to track the impact 
of these practices across a wide spectrum of social settings, including profes-
sional orchestras, amateur bands, musical instrument factories, conservato-
ries, and schools.

A decade after unprecedented international consensus on concert pitch 
had been reached in London, the “pitch quarrel” revealed the persistence of 
considerable divisions about the choice of a suitable standard for music, car-
rying wider scientific, political, and cultural implications. Although Dussaut’s 
reactionary and nationalistic enterprise may appear an isolated and outdated 
intervention unworthy of scholarly attention, it requires close examination 
not only because of its historical significance, but also because it planted 
seeds that continue to shape debates. Not only is his proposed standard still 
alive, but since the 1960s, musicians’ eagerness to secure the preservation of 
ancient musical works has resulted in the creation of further alternative mea-
sures. The several radically different conceptions of concert pitch did not dis-
appear with the ISO’s 1953 validation of the 1939 decision. Rather, the decades 
since have seen the multiplication of alternative standards, a testament to the 
survival of musical pitch’s plurality.
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Epilogue

At the end of this book, the example of our oboist playing her A at the begin-
ning of a concert, mentioned in the opening lines of the introduction, reso-
nates differently. This simple, seemingly natural sound encapsulates decades 
of battles and power relations that renew our understanding of contem-
porary musical and sonic practices. Concert pitch carries within it music’s 
various political economies, cultural references, as well as the interests and 
practices of all the groups that sought to tune the world according to their 
own worldviews. Tuning the World shows that connecting the various sites 
of increasingly interdependent music cultures meant selecting the ones wor-
thy of being the yardsticks of this new global order. The process of fixing a 
specific frequency for concert pitch was one by which standardizers sought 
to impose certain musical genres, traditions, styles, time periods, or reper-
toires as models for the development of contemporary music cultures. In 
other words, standardization of pitch has always been a way of drawing the 
contours of what counts as music.

As the foregoing chapters have demonstrated, however, there were im-
portant limitations to this program. To begin with, the scope of pitch reform-
ers was narrow. Although experts on pitch envisioned their plans for pitch 
reforms as global and imagined their standards as universal, in fact, their 
schemes rarely went beyond Western Europe and the United States. Lis-
sajous and the French government may have mobilized “the globe” as the 
initial horizon for their reform; what they devised was actually a plan to dif-
fuse the standard within the limited frame of the nation, and then only among 
musical institutions worthy of the expense or surveillance. Similarly, when 
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broadcasters were walking toward the first solid agreement on an interna-
tional pitch standard at the end of the 1930s, they deliberately dismissed non- 
Western contexts as unworthy of their attention. As a piano- maker delegate 
from Bluthner & Co. eloquently declared: “The discussion that afternoon was 
really with the idea of arriving at a pitch which could be used at what might 
be called high- class concerts.”1 As much as standardizers were uninterested 
in implementing concert pitch beyond elite music circles in Europe and the 
United States, scholars and musicians outside their world were largely indif-
ferent to the standard. While the diffusion of Western musical instruments, 
tuning systems, and scales has triggered conversations across a great variety 
of cultural contexts, including in Asia, the Middle East, and Central America, 
the creation of a standard pitch appears to have remained under the radar of 
public attention in these parts of the world until ISO’s orchestrated efforts in 
the aftermath of World War II.

The Western concept of standard pitch and the technologies that embody 
it were and continue to be unfit to most musical traditions where the voice 
and a sonically flexible instrumentarium dominate. Transcultural encoun-
ters like those initiated by Westerners to document the musics of “others” 
provide clear evidence of this incongruity. For instance, in 1893 Sir Francis 
Taylor Piggott, a British jurist who served as adviser to the Japanese prime 
minister and studied local musical instruments and practices during his years 
in Japan, reported that

Although a pitch- pipe is sometimes used, the first string [of the koto], the 
dominant of the scale is tuned first, and is within limits arbitrary: for a loud 
singer it is tuned up, for a singer with a small voice it is tuned down. But the 
normal pitch of the note approximately is middle C; I have, however, taken 
it as C#. On the Japanese Flute this note lies midway between C and C# on 
a Piano tuned to Broadwood’s Philharmonic pitch.2

Fixed tones exist in a wide array of music cultures, but in most cases, they 
vary in accordance with the circumstances. Furthermore, the introduction 
of European fixed- pitch instruments into hybrid settings with indigenous 
instruments in the colonies has triggered strategies aimed at expanding West-
ern definitions of musical pitch, including ornamentation, the application of 
alternative tuning systems, variations in air pressure, and the introduction of 
changing- scale technologies.

Critics of Western sonic precision emerged as well in the most elite sci-
entific and musical circles in Europe and the United States. Since the 1930s, 
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musical acousticians have drawn attention to the aesthetic value of discrete 
pitch variations. They emphasize not only the impossibility, but the undesir-
ability of a total control over sound frequencies. Western art music’s valua-
tion of ornamentation techniques such as vibrato attests to the continuities 
between sonic cultures regardless of the way in which they relate to pitch and 
tuning standards, while the recent invention of electronic keyboards afford-
ing sonic continuity and flexibility further blurs the line between different 
musical worlds.3

The countless problems confronted by standardizers have continued to 
further shrink the standard’s territory of application. In this regard, the sit-
uation of postwar European countries did not radically differ from that of 
mid- nineteenth- century American pioneers of pitch standardization and 
diplomats of the Royal- Imperial Austro- Hungarian Empire. Whatever musi-
cal, economic, or political power these actors may have possessed, it did not 
grant them sufficient authority to secure sonic uniformity. Surprisingly little 
progress was ever made in Western powers’ quest for sonic control.

All in all, the history of pitch standardization may leave the reader with 
the impression that she is dealing with the leaky jug of the Danaids. What is it 
other than a repeated, collective global failure? What can we learn by tracing 
the laborious efforts of those eager to “tune the world”? The great variety of 
situations and records of the pitch negotiations in archives and collections 
across the world offer a unique base through which we may restore complex-
ity to the often overly simplistic narratives that have accompanied the global 
turn of musicology and sound studies in recent years. In calling for nuanced 
approaches to sound and power, I mean not merely to diversify the questions 
that one can ask of such rich material, but to deconstruct the hegemonic ges-
tures that scholars themselves make when, lacking a proper contextualiza-
tion of actors’ discourses, they take the Weberian and Foucauldian notions of 
rationalization and discipline for granted. Discourses are often performative; 
and although they do have a significant impact on reality, and undoubtedly 
play a role in strategies of domination, they also reveal the distress of actors 
confronted with sound’s remarkable tendency for indiscipline.

I have grounded this book in the empirical evidence of pitch negotiation 
archives not only for the sake of narrative precision, but because the protag-
onists of the narrative themselves turned to archives of the negotiations to 
inform their own deliberations. Records of Britain’s firm Broadwood, par-
ticipants in the negotiations from the 1870s to the late 1930s, offer a good 
example of this phenomenon. The piano builder Evelyn Broadwood brought 
historical knowledge of previous negotiations, acquired through his research 
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into his company’s archives, to the BSI pitch committee during the summer 
of 1938. Broadwood located Hipkins’s 1896 article published in the Journal 
of the Royal Society of Arts (recommending a rise in frequency from the 1859 
French pitch),4 and through his mobilization of this document ensured that 
the 1939 conference reaffirmed several of the cultural premises and bore 
many of the marks that had shaped nineteenth- century standardizing efforts.5

The constitution of a historical archive of the negotiations triggered a new 
awareness of pitch’s geographic and historical variety, which in turn fueled 
and continues to fuel both unification and diversification processes across 
different musical traditions. Since the 1960s, early music performers have 
been using ever more diverse pitches for their performance of “Baroque,” 
“classical,” and “Romantic” repertoires. Nikolaus Harnoncourt was one of 
the most influential promoters of A 415 as an alternative to A 440 through his 
performances with the Concentus Musicus of Vienna, composed of “period” 
instruments (that is, either originals or copies of originals). During these con-
certs, the introduction of A 415 as the “Baroque pitch” not only “affected the 
sound quality of both instruments and voices, especially to the ears of people 
brought hearing only instruments at 440,” it also “created a ‘fork in the road’” 
for the careers of Western classical musicians.6 As the oboist and musicologist 
Bruce Haynes recalled, the diffusion of A 415 “made it virtually impossible to 
mix Romantic and Baroque instruments in the same ensemble. This in turn 
forced musicians to choose between the two, defining themselves as ‘mod-
ern’ or ‘historical’; there was a symbolic barrier, thrown up by the mundane 
reality of pitch.”7

Invoking “authenticity” to justify using a standard for the performance of 
musical works dating from an era characterized by the lack of such a unifying 
point of reference is something of a paradox. Over the last thirty years, how-
ever, musicologists have expanded the spectrum of standard pitches available 
for classical music performances by drawing on, and deepening, nineteenth- 
century inquiries into the historical variations of pitch. Musicians have used 
this research to provide audiences with more “authentic”— or simply soni-
cally more varied— interpretations of early music. It has now become cus-
tomary to play French seventeenth-  and eighteenth- century operas at A 392 
and most of Bach’s and Handel’s works at A 421, while using A 430 for Mozart, 
Haydn, and other “Romantic” composers, A 460 for Bach’s works before 
his Leipzig period, and A 465 for seventeenth- century Venetian composi-
tions. More recently, the conductor Jérémie Rhohrer has introduced A 432 
as “Verdi’s” pitch, following a complicated history of claims and conspiracies 
that have surrounded this standard since Dussaut’s campaign in the late 1940s 



Epilogue    191

and 1950s.8 Although this diversification in standard pitches seems to under-
mine the project of unifying musical frequencies, it is in fact a prolongation 
of the standardization process: only against the backdrop of a standardized 
musical world do other tones take on a different color; the knowledge that 
musicians use to tune their instruments was a product of the negotiations.

“Historical” performers are not the only ones to both draw on and take 
their distance from concert pitch A 440. If the oboist I mentioned in the 
introduction was a member of one of today’s leading orchestras world-
wide, it is likely that she would in fact play at A 444 (were she a member of 
the Gewandhaus in Vienna or of the Boston Symphony Orchestra), A 443 if 
she performed within the Berlin Philharmoniker, or A 442 if she was part of 
the Chicago Symphony Orchestra. These strategies of diversification all attest 
to the resilience of one of this book’s central themes: the shared belief, since 
the beginning of the negotiations, that “the higher the pitch, the brighter the 
sound.” Although further work remains to be done to document more finely 
performers’ approaches to the standard, it is clear that fixing pitches in West-
ern music has opened the door to ever more diversification in musicians’ use 
of frequencies. The documentary Pianomania, for example, nicely captured 
the central role played today by tuners in solo pianists’ constitution of their 
idiosyncratic sound. Tuning, in other words, has become an essential part of 
the aural aesthetic.

These phenomena are not specific to classical music. In the field of popu-
lar music, too, the standardization of musical sounds has resulted in a similar 
dialectic between standardization and diversification. Despite the massive 
use of acoustic standards in this field, the spread of tuning devices and stan-
dard electronic instruments (keyboards in particular) has resulted in a quest 
by musicians for sonic precision that is also a search for singularity. The pro-
liferation of digital applications offering dozens of tuning systems intended 
for popular music ensembles and the diversification of scales reveal the same 
complex of pitch standardization, acoustic knowledge, and aesthetic individ-
uation. What is more, a growing number of blogs accuse A 440 of distorting 
music and of producing harmful effects on the body. They promote instead 
the use of A 432, presenting it as a natural, immemorial standard.9

In addition to performers, pitch standardization has shaped the practices 
of composers up to this day. Since the Second World War, the fixation of 
musical frequencies has triggered the development of microtonal works and 
theories that decompose sound into infinitesimal units, the invention of ad 
hoc instruments, experiments around the tuning of orchestral instruments, as 
well as the use of tuning forks and other scientific instruments as musical ele-
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ments. More specifically, the adoption of concert pitch has elicited responses 
ranging from humor to resistance and poetry. In 1947, Edgar Varèse left unfin-
ished a piece entitled Tuning Up, which playfully stages the ritual of orches-
tras’ tuning. The following year, Pierre Schaeffer composed a Diapason Con-
certino that similarly refers humorously to the recently adopted frequency 
A 440. More recently, the composer Mark- Anthony Turnage has used dif-
ferences in pitch in his work About Time to stage the divisions between the 
intervals that continue to govern performance practice. More fundamen-
tally, composers’ search for new systems of tonic organizations attest to their 
desire to emancipate themselves from the standardization of frequencies.

The dialectic between unification and diversification also infuses the work 
of several sound artists who have dived into archives of the debates. For ex-
ample, Ryoji Ikeda’s ongoing project A uses data produced by sound stan-
dardizers to undermine their very project by reviving the historical and geo-
graphic diversity of frequencies. He turns nineteenth- century acousticians’ 
observations of beats and sound interferences— the point of departure for 
the measurement and control of pitch— into a poetic and liberating experi-
ence.10 Other artists evince the permeability of their work and media arche-
ology. Richard Chartier, for instance, drew on his exploration of Koenig’s 
great tonometer— a set of 670 tuning forks covering four octaves— at the 
Smithsonian’s National Museum of American History for his Transparency 
(Performance) (2011), and Nicolas Bernier’s Frequencies series is anchored in 
his discovery of the University of Rennes’s (France) collection of nineteenth- 
century tuning forks.11 As rich as the archival and material traces left by the 
negotiations are for historical, sonic, and musical explorations, they never-
theless have important limitations. These collections have many blind spots, 
and relying on them undoubtedly leads to an overrepresentation of the voices 
and actions of the archives’ creators. Future research may try to map out 
what’s missing, what these silences have to tell us, and where they can lead 
us, both as historians and as creators.

Further historical, anthropological, and ethnographic inquiries will 
undoubtedly make clear just how dual the role of a standard pitch has been, 
and still is, across the world’s music cultures. While primarily intended to 
connect different eras and areas of music making, a fixed pitch also sepa-
rates, hierarchizes, otherizes in ways that are all the more insidious in that 
they have become inaudible, or at least disconnected from their historical, 
political, epistemological, or industrial resonances. As we come to the end 
of this book, it seems clear that efforts to play with others, be they chrono-
logically or spatially remote, have always also meant playing without, or even 
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against further historical or geographical others. If we want to trace the ways 
in which musical practice shapes culture and politics, we thus need to start 
paying more attention to how sound, even in its seemingly most inoffensive, 
“natural” version, is always loaded with values that merit our scholarly inves-
tigation.
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ence on international agreement on concert pitch held under the auspices of the 

256    Notes to Pages 182–188



British Standards Institution at Broadcasting House [on 20 May 1938]. Broad-
wood papers, 2185/JB/71/4a.

2 Francis Piggott, The Music and Musical Instruments of Japan (London: B. T. Bats-
ford, 1893), 111.

3 The Moog synthesizer contained a vibrato function. So did the world’s “first 
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