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Abstract

In this article, I use Louis-Bertrand Castel’s attempt to create a music of colours 
as a window into 18th-century debates on the inter-relationship between phys-
ics, physiology, and sense experience. In part one, I address Castel’s original 
1725 proposition to build an “ocular harpsichord,” a musical instrument 
designed to play colour rather than sound. I argue that Castel’s idea relied in 
equal measure on contemporary music theory, optics, and neurophysiology. In 
part two, I examine Castel’s attempts to justify his new music experimentally. 
Though his purported demonstrations became more eclectic, the core theoretical 
principles behind his optical music remained the same. In part three, I turn to 
what should have been the triumph of Castel’s career: his creation of a partially 
functioning harpsichord in 1755, along with the publication of two proposals 
for other sensorial musics in 1753 and 1755. The ostensible failure of Castel’s 
idea points to the limitations — theoretical, experimental, aesthetic — of his 
original proposal. At the same time, their enduring power to inspire spoke to 
the appeal of music as an explanatory framework, encompassing both art and 
science, body and mind.

Résumé

Dans cet article, j’utilise la tentative de Louis-Bertrand Castel de créer une 
musique de couleurs comme fenêtre sur les débats du XVIIIe siècle au sujet 
de l’interrelation entre la physique, la physiologie et l’expérience sensorielle. 
Dans la première partie, je me penche ainsi sur l’idée de Castel qui propo-
sait de créer , en 1725, un « clavecin oculaire » - un instrument de musique 
conçu pour jouer de la couleur plutôt que du son. Je soutiens que la notion de 
Castel s’appuyait sur la théorie de la musique contemporaine, l’optique et la 
neurophysiologie. Dans la deuxième partie, j’examine les tentatives de Castel 
de justifi er sa nouvelle musique à titre expérimental. Bien que ses prétendues 
démonstrations soient devenues plus éclectiques, les principes théoriques fonda-
mentaux de sa musique optique sont demeurés les mêmes. Dans la troisième 
partie, j’aborde ce qui aurait dû être le triomphe de la carrière de Castel : sa 
création d’un clavecin partiellement fonctionnel en 1755, ainsi que la publica-
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tion de deux propositions pour d’autres musiques sensorielles en 1753 et 1755. 
L’échec apparent de l’idée de Castel met en évidence les limites — théoriques, 
expérimentales, esthétiques — de sa proposition originale. En même temps, leur 
pouvoir d’inspiration durable témoigne de l’attrait de la musique comme cadre 
explicatif, englobant à la fois l’art et la science, le corps et l’esprit.

When Louis-Bertrand Castel fi rst proposed his  ocular harpsichord in 
November 1725, he likely had little idea of the intellectual odyssey 
on which he was embarking, whose twists and turns would occupy 
a central part of his life for the next three decades until his death in 
1757. The ideas behind the instrument, meant to play harmonies of 
colour and light, were by no means original to him. European natural 
philosophers had been insisting on the physical similarities between 
light and sound for almost a century — the most recent example, 
relative to Castel, coming in the form of the 1720 and 1722 French 
translations of Newton’s Opticks, in which the famous Englishman 
compared the colour spectrum to a musical scale.1 The principles of 
musical harmony, which Castel proposed to apply to light as well as to 
sound, were also well-trodden ground for philosophical inquiry, hav-
ing inspired a fl urry of attention in the seventeenth and eighteenth 
centuries. In this way, the harpsichord represented a variation on two 
pre-existing themes — one that played in the realm of physics, the 
other in the realms of music and art.

From the moment he fi rst proposed the clavecin pour les yeux, Cas-
tel found himself enmeshed in complex eighteenth-century debates 
about sense experience, the body, and the soul. For Castel’s contempo-
raries did not understand the ocular harpsichord as merely an optical 
curiosity or a new instrument of the fi ne arts.2 Castel famously claimed 
that his harpsichord could “render sound visible,” but what was really 
at stake was the possibility of a pan-sensory principle of pleasure, a 
sensorium commune based on harmony, which Castel attributed to the 
proportionate vibrations of all the sensory nerves.3 Much of the con-
troversy surrounding the optical harpsichord focused precisely on this 
musical reading of sensory physiology. Indeed, although few philos-
ophers had much faith that Castel would ever succeed in composing 
his chromatic harmonies, many accepted the implications of his argu-
ments: that the principles of sensorial pleasure could be derived from 
the material movement of the nerves. This article proposes a radically 
new conception of Castel’s instrument by considering it within the 
fi eld of eighteenth-century sensationist philosophy and materialism: 
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his ocular harpsichord was an analogy for the human being, illustrat-
ing the union of body and soul through music and harmony.4

I. The Metaphysics of Sensory Physiology: The Early Years of the 
Clavecin Oculaire

Castel fi rst announced his plan to build an “ocular harpsichord” in a 
brief article published in the Mercure de France in November 1725. As 
the name of the instrument implied, Castel modelled the ocular harp-
sichord on an “auricular” harpsichord, with the crucial difference that 
each keystroke on his instrument would “render sound visible” by play-
ing colours rather than musical tones.5 To Castel’s readers, it might 
have seemed that the philosopher was riding on the coat-tails of Isaac 
Newton, whose Opticks had appeared in French translation only a few 
years before.6 Here, Newton set forth the theory of colours that would 
shape European optical research for the fi rst decades of the eighteenth 
century: he argued that colours were not formed by the modifi cation 
of white light (as Aristotle had taught), but rather constituted distinct 
parts of white light. This he demonstrated with his experimentum crucis, 
refracting white light into the colour spectrum and then reconstitut-
ing these coloured rays into a single ray of white light. Newton had 
also observed that the proportions of the colour spectrum appeared to 
correspond to the proportions of the diatonic scale, which suggested 
that the colour spectrum possessed the same harmonious structure 
as a musical scale (in particular, D Dorian).7 Newton had not offered 
an explanation as to why that might be the case, although he did 
suggest, as had many seventeenth-century natural philosophers before 
him, that both light and sound were propagated through vibrations, 
and were therefore analogous phenomena.8

While Castel did indeed cite Newton’s musical musings approv-
ingly, his optico-musical theories were only loosely tied to contemporary 
research into the nature of light and colour. Castel himself subscribed 
to a vaguely Cartesian system of optics, according to which light was 
“propagated by perfectly equal, solid, and incompressible globules” 
that vibrated in a similar manner to sonorous air.9 But in proposing 
his clavecin oculaire, Castel was ultimately only interested in the propa-
gation of light insofar as it supported his analogy with music — that 
is, insofar as it allowed him to apply the principles of music theory to 
the domain of light and colour. He thus cited as his greatest infl uence 
not Newton, but the seventeenth-century Jesuit polymath, Athanasius 
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Kircher, who had called sound the “ape” of light, and suggested that “if 
anyone were to see these most subtle motions of the air, while a musi-
cal instrument was playing, he/she would certainly see nothing but a 
painting represented by the most extraordinary variety of colours.”10

That Kircher had little to say about the physical nature of light — and 
was hardly a scientifi c authority in the early eighteenth century — was 
almost irrelevant, since Castel was more concerned with the human 
experience of light, and with its similarities to sound and music.11

We can trace Castel’s fascination with music to the early 1720s, 
when he met the composer Jean-Philippe Rameau. The two formed 
a stormy friendship that would last into the next decade, when argu-
ments over Rameau’s 1737 Génération harmonique drove a rift between 
them.12 In his 1722 review of Rameau’s Traité de l’harmonie, Castel 
expressed his agreement with the composer’s vision of music as “a Sci-
ence that must have certain rules,” rules which “must be drawn from
a clear principle,” which itself could only be elucidated through “the 
help of Mathematics.”13 Indeed, for much of the medieval and early 
modern period, theorists of music and philosophers alike had believed 
that music was governed by mathematical proportion: the harmonies 
most pleasing to the soul were those played by strings whose lengths 
corresponded to simple mathematical ratios (1:2, or the octave; 2:3, 
or the fi fth; 3:4, or the fourth). From the 1650s to the 1750s, French 
neoclassical philosophers of art frequently turned to musical harmony 
to illustrate the rational basis of beauty for this very reason — in some 
cases, even using the language of musical harmony to describe the 
principles of cadence in poetry and composition in painting.14 Castel’s 
approval of Rameau, who himself exemplifi ed this trend of rational-
izing and naturalizing the principles of harmony in the eighteenth 
century, thus placed the philosopher squarely within an infl uential 
trend of French aesthetics, which sought to bring matters of taste 
within the purview of reason.

When Castel fi rst proposed his clavecin pour les yeux in Decem-
ber 1725, he was effectively combining contemporary optical theories 
with this tradition of French rationalist aesthetics. However, as he con-
tinued to develop his theory of ocular music, Castel took the principles 
of harmony in a new direction, pursuing the vibrations of sound and 
light inside the human body, fi rst to the ears, then to the eyes and 
the other senses, and fi nally to the continual, tonic motions of the 
body’s fi bres.15 Once again, Castel started from a well-worn position, 
in this case, the coincidence theory of consonance, which had been 
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the dominant theory of the physiology of music since the early seven-
teenth century.16 In his February 1726 “Démonstration géométrique 
du clavecin pour les yeux & pour tous les sens,” Castel explained that, 
when a sound struck the “auditive membrane” in the ear, the mem-
brane subdivided itself according to the frequency of the sound. Two 
sounds were consonant with one another when the quantities of these 
vibrations in the auditive membrane coincided according to simple 
mathematical ratios; when they did not, the sounds caused displea-
sure.17 This was essentially a translation into bodily terms of what 
music theorists in the Pythagorean vein had long affi rmed, that the 
mathematical simplicity of harmony was also the foundation of its 
pleasure.

The soul’s appreciation of harmony, moreover, was also a conse-
quence of the healthy physiology of vital bodily function. Every regular 
and moderate motion, Castel pointed out, was not only “always agree-
able” to the soul, but also “agitated” the blood and “fortifi ed” tonic 
movement, the continual oscillatory motion that characterized all of 
the body’s solid parts.18 Castel was likely referring to the infl uential 
work of the Italian physician Giorgio Baglivi, who had affi rmed the 
importance of tonic motion for the maintenance of healthy bodily 
function at the turn of the eighteenth century, and whose ideas were 
quickly growing in popularity within the French medical communi-
ty.19 Castel was not alone in linking what was beautiful with what 
was good for the human body. In 1715, the Swiss philosopher Jean-
Pierre de Crousaz had argued that the physical constitution of the 
body played a key role in the appreciation of music.20 “Each passion,” 
he suggested, “is maintained by a particular movement of the blood & 
the spirits, & each type of movement in the Spirits give themselves and 
the bodily fi bres, which these spirits fi ll, a certain degree of tension, 
& consequently springiness. We are therefore in a manner of speak-
ing tuned [montés] to make consonance, sometimes with some Tones, & 
sometimes with others.”21 In other words, the right music would quite 
literally resonate with the body, its spirits, and its fi bres. Crousaz and 
Castel were in effect proposing, in the language of eighteenth-century 
physics and physiology, a corporeal re-interpretation of the ancient 
Pythagorean and Platonic idea of musica humana. Though European 
philosophers had traditionally expressed harmony in the language of 
mathematics, Castel insisted that vibration was its physical manifes-
tation — which, when present in the body, corresponded to pleasant 
sensations and good health.22
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While these observations of bodily vibrations served to legitimize 
Castel’s rationalist aesthetics, they did little to support his claim that 
the pleasures of harmony could be experienced by means other than 
hearing. To justify his new optical harmonies, therefore, Castel drew 
from contemporary English and French theories of nerve function to 
argue that “each object of our senses excites the same sort of vibra-
tions” in the sensorial organs, causing the sensory nerves to vibrate 
from their extremities toward the brain.23 The mechanisms of pleasure 
that worked for the ear were also valid for the other senses, for “wher-
ever in the body the soul feels moderate & commensurable vibrations 
[i.e., vibrations in numeric proportion], it must take pleasure, & in 
the contrary sense.” The principles of harmony did not depend on 
the specifi c sense in question, but rather on the proportion of these 
vibrations. As Castel wrote, “pleasure and displeasure in all of our 
senses consist in the same type of vibrations, that is to say, vibrations 
in harmonic proportion.”24 Consequently, the idea behind the clavecin 
pour les yeux was compatible with all of the senses — precisely the 
argument made by Castel in an article published in the Mercure de 
France in March of 1726:

1. Put around forty different pots in a row, fi lled with dif-
ferent fl avours, cover them with valves, and make it so the 
movement of the keys opens these valves: that is the harpsi-
chord for the nose. 2. On a plate, arrange in a certain order 
different bodies able to make various impressions on the 
hand, and then pass the hand over these bodies: that is the 
harpsichord for touch. 3. Arrange in the same way bodies 
pleasing to the taste, and mix them with some bitterness.25

Since Descartes’s fi rst mechanist descriptions of the body, phys-
iologists had argued that the corporeal basis of sensation lay in the 
physical movements of the nerves, which shook, oscillated, and vibrated 
as they transported sensory impulses from the organs of senses to the 
sensorium commune, or common sensory, in the brain.26 In this cerebral 
organ (which anatomists located in various spots in the cerebrum and 
spinal cord, and most commonly at the cerebrum’s centre, in the corpus 
callosum), the immaterial soul observed material sensible impressions, 
and in this act of observation, or perception, these impressions became 
sensations and ideas. This impression theory of sensation shattered 
the direct relationship that had existed in scholastic theories of cogni-
tion between the soul’s perception of an external object and the object 
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itself.27 Natural philosophers simply could not conceive how the shape 
and movements of tiny material corpuscules could produce sensations 
that bore any similarity to the soul’s experience of the world.28 In the 
words of John Locke, there was “no conceivable connexion between 
any impulse of any sort of body and any perception of a colour or smell 
which we fi nd in our minds.”29

Despite these considerable philosophical diffi culties, during the 
late seventeenth century natural philosophers across Europe began to 
develop physiological explanations of sensation that established a cor-
relation between the movements of the natural world, the motions 
of the body, and the experience of the soul. This trend manifested 
itself most notably through the search for a common principle shared 
between the senses, one which could conceivably act as a bridge, 
both material and spiritual, between them. One idea, which became 
increasingly popular from the 1730s onwards (as will be more fully 
discussed below), was that all sense experience consisted in variations 
of touch. Another, albeit less well-known within current scholarship, 
was that the soul experienced and judged all sensations on the basis of 
the vibration of the nerves and the fi bres of the brain. Just a few years 
before Castel had fi rst described his clavecin pour les yeux, the Mont-
pellier physician Jean Astruc proposed precisely this: that the brain 
acted as a sort of harpsichord, conveying ideas via the vibrations of 
cerebral fi bres to the soul, which then judged the concordance of these 
ideas based on the proportions between the fi bres’ vibrations.30 As the 
Chambers’ Cyclopaedia put it, “If the Vibrations of the Fibre that gives 
the Idea of the Subject, and those of the Fibre which gives the Idea of 
the Attribute of Proposition, be Isochronal, or make an equal Number 
of Vibrations in the same Time, we are determin’d to the Affi rmation 
of the Proposition; if Eterocronical, or their Vibrations be unequal, the 
Soul will be determin’d to a Negation, &c.”31

In this context, Castel’s claim that the pleasures of all of the 
senses were fundamentally analogous might not have seemed out of 
the ordinary. Indeed, in April 1726, a certain ‘Rondet’ published a let-
ter in the Mercure de France in which he introduced a variety of medical 
and physiological evidence in support of Castel’s physiology of the 
senses.32 Rondet re-affi rmed Castel’s theory of the vibrating nerve, at 
least as it pertained to vision, citing the English anatomist William 
Briggs’ Ophthalmo-Graphia (1686), which affi rmed that “the sympa-
thetic fi bres of the optic nerve resonate with one another in a perfect 
harmony; [and] that these fi bres were stretched over the optic nerve as 
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if over the bridge of a violin.”33 Rondet added that ocular and auricular 
physiology were inter-linked, since both the ears and the eyes often 
suffered from disease together, and both diminished in function with 
the effects of age.34 He related an anecdote from the English oculist, 
John Thomas Woolhouse, who had observed a blind man in Maas-
tricht, the Netherlands, who was able to distinguish colours by touch, 
and moreover identifi ed particular colours with particular sounds.35

Rondet was so confi dent that the ocular harpsichord would produce a 
new and pleasant art form that he described in detail how it might be 
constructed. The philosopher proposed that a “dioptric box” be placed 
on top of an ordinary harpsichord, containing an interior light and 
coloured glass corresponding to each note of the keyboard. Each glass 
would be covered with a small curtain, to be pulled by a complicated 
system of ropes and pulleys when the musician played the appropriate 
key.36 In Rondet’s design, each colour would be accompanied by a 
musical tone, such that the ocular harpsichord would create harmonies 
of both light and colour.

But not all of Castel’s contemporaries were convinced by his 
arguments for the senses’ common appreciation of harmony. In May 
1726, an anonymous author, who went by the pen name “un Philoso-
phe Gascon,” objected in the Mercure de France that Castel’s hypothesis 
of nervous vibration risked introducing unnecessary confusion into 
contemporary understandings of sensation and perception.37 “You are 
confusing two things that all Philosophers distinguish,” the anony-
mous philosopher wrote,

And which effectively are as distinct as the spirit [l’esprit] is 
from the body; you confuse the sensations that the soul feels 
with the occasional causes of these sensations; sensations 
are in the soul, and are spiritual like the soul; the occasional 
causes of sensations are corporeal, and only differ from one 
another insofar that all bodies differ from one another, that 
is to say, by the different arrangement of the parts of mat-
ter, which we call modifi cations.38

In this brief passage, the Philosophe Gascon laid bare all the 
metaphysical diffi culties attendant to Castel’s outline of a physiology 
of pleasure — and indeed the very project of understanding the cor-
poreal basis of sensation in the seventeenth and eighteenth centuries. 
The material motions of the body could not conceivably be the phys-
ical cause of sensation, or any other aspect of the immaterial soul. 
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At best, the movements of the body, of the nerves, and of the brain, 
could be the “occasional cause” of sensation — a causal relationship 
guaranteed by God, not the laws of nature.39 Consequently, even if the 
motions of light and sound, of the auditory and visual nerves, resem-
bled one another (which was far from certain), this should by no means 
have implied that the sensations of light and sound were in any way 
similar.40 When one considered the qualitative differences between 
light and sound, the Philosophe Gascon concluded that it would per-
haps be better to “abandon this system of vibrations” altogether, lest 
it lead the philosopher to “deny the distinction between the sensations 
of colours and of sounds.”41

In response, Castel argued that the Philosophe Gascon had 
missed the point of the clavecin oculaire, which was designed not to 
translate the sensation of sound into light, but rather the sensations 
of music into colour.42 The pleasure of music came “not from sound 
as sound, but uniquely from the movement, measure, and regularity 
of harmonic proportion.” It was through this perception of harmony 
in movement, and not any qualitative equivalence between light and 
sound, that the soul would feel “colours in the same way as sounds.”43

This distinction, though subtle, was crucial: in insisting on the har-
monic vibrations of the sensory nerves, Castel was not trying to claim 
that all forms of sense experience were essentially the same, but rather, 
that all forms of sensory pleasure were analogous and that the plea-
sures of one sense could be translated into another. Indeed, this was 
the central conceit of the ocular harpsichord, which distinguished 
Castel’s colour music from painting: it presented the viewer with the 
spectacle not simply of chromatic harmony, but rather of chromatic 
harmony in movement.44

Even with this in mind, Castel’s optico-musical philosophy did 
not escape the metaphysical issues that the philosophe Gascon had raised. 
From a physiological perspective, the very possibility of the optical 
harpsichord relied on Castel’s assertion that the similarities shared by 
the optic and acoustic nerves could have real consequences for how the 
soul experienced the world.45 Castel’s contemporaries largely accepted 
this premise, that the soul’s sensory experience of the world could be 
determined in terms of the body. As we shall see, where they disagreed 
concerned whether sensory physiology worked in the way described by 
Castel, whether the similarities between the sensory organs extended 
as far as Castel’s harpsichords for the senses suggested. There was no 
easy way to adjudicate these questions, for the motions of the nerves 
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lay beyond the gaze of eighteenth-century anatomists, and the music 
of the ocular harpsichord continued to fi nd enthusiastic supporters — 
especially as the philosopher put his ideas into practice in the 1730s, 
1740s, and 1750s.46

II. Physiological Problems

Castel returned to his optical music in 1730, when he constructed 
a makeshift harpsichord using “coloured slips of paper” attached to 
a keyboard. Despite the rudimentary nature of the instrument, its 
performances attracted large crowds to his workshop (so many that 
he eventually turned people away). These concerts also drew renewed 
criticism, most notably from the Comte de Buffon and Jean-Jacques 
Dortous de Mairan, both of whom doubted that musical principles 
could be successfully applied to colour.47 In response, Castel decided 
to develop a more sophisticated explanation of his optical harmonics, 
embarking on a series of experiments designed to test the harmonic 
and aesthetic properties of colour, as well as the manner in which these 
properties appealed to sight. He presented his results in the “Nouvelles 
expériences d’optique et d’acoustique,” a set of six articles spanning 
321 pages that he published in the Journal de Trévoux (of which he was 
the primary editor) from August to December 1735.

The “Nouvelles expériences” contained a meandering series of 
philosophical refl ections that often touched on themes only tangen-
tially related to light and colour. From the outset, Castel revealed his 
ambition to move beyond the strict framework of contemporary optics 
by exploring the harmonic characteristics of colour through the mix-
ing of dye and paint, rather than light. Castel never fully justifi ed 
this choice, though it was representative of his broader optico-musical 
philosophy that tended to blur the lines between the experience of 
particular sensations and the physical and physiological processes that 
provoked them. Castel’s immediate aim was to bring his theory of 
colours into closer alignment with contemporary music theory. The 
fi rst step was to discover the fundamental scale of colours; that is, to 
determine which colours could be placed into the framework of the 
diatonic and chromatic musical scales. “If the order — violet, indigo, 
blue, etc. — is the true order,” he wrote, “if it corresponds to ut re mi 
etc., I must fi nd in it the same number & the same distribution of 
tones and semi-tones.”48 Castel presented the following experimental 
results: the mixture of purple and indigo produced “colombin”; indigo 
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and blue produced no recognizable colour; blue and green produced 
teal; green and yellow produced olive; yellow and orange produced 
apricot; orange and red produced no recognizable colour; and red and 
purple produced crimson. Castel then re-arranged these colours into 
an updated diatonic and chromatic colour scale (the tones are in bold): 
blue, celadon, green, olive, yellow, tawny (fauve), red-orange (naca-
rat), red, crimson, purple, agathe, grey, blue.49

Castel’s chromatic scale of colours and sound. Banières, Jean. Examen et ré-
futation des élémens de la philosophie de Neuton de M. Voltaire (Paris: 1739), 305. 
Huntington Library, San Marino, California, 700854.

In fact, despite investing so much energy into the ocular harpsi-
chord, Castel was confi dent that the soul could appreciate the harmonic 
beauty of colour wherever it was perceived. He described looking up at 
the sky and fi nding blue “everywhere, or almost everywhere, a kind of 
fundamental bass that effectively acts as the base of most bodies, both 
in nature and in imitation.”50 Against this fundamental note of blue 
he compared red, its war-like fi fth, and yellow, the weaker fourth.51

The eye could also “know, feel, and taste harmony” outside of a purely 
chromatic framework, for the essence of art ultimately consisted in the 
combination of proportion and mobility, as manifested by the composi-
tion of a painting or a façade, the forms of a statue, or the movements 
of dance — the latter of which Castel described as a “true ocular harp-
sichord.”52 Though Castel was busy transforming his harpsichord into 
a physical object, it remained a metaphor illustrating that harmony 
was everywhere, whether in the proportions of number or the regular 
movements of vibration, both inside and outside of the body.
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Despite the expansiveness of these claims about the universality 
of harmony in art and nature, Castel also took care to ground the soul’s 
appreciation of these harmonies in the mechanism of the senses.53 “All 
of the pleasures [agrémens] of the senses consist in the moderate shaking 
[ébranlement] of the Nerves by objects,” he reaffi rmed in the sixth part 
of the “Nouvelles expériences.” More specifi cally, Castel argued that 
“the soul responds to the optic nerve in the same way as [it responds] 
to the auditory nerve.” Simply put, “it feels the affection of one like 
it did the other.” Castel admitted that the speed of light (perhaps 
a “million times faster than sound”), along with the “distinction of 
[visual] images,”54 set the pleasures of sight apart from the pleasures 
of hearing. As with any new art, it might take time for an observer to 
learn to appreciate the performances of the ocular harpsichord, just as 
a Frenchman might be initially displeased by Italian opera.55 For this 
reason, Castel declared that his colours would always be accompanied 
by sounds, which would act as a guide for the observer.56 After a brief 
learning period, according to Castel, just about anyone would come to 
appreciate his chromatic music.57

Castel received praise for his chromatic results from some quar-
ters. The German composer Georg Philipp Telemann visited Castel’s 
workshop in 1737 or 1738, and was impressed by what he saw, writing 
that “the Soul receives by the diversity of Colours the same enter-
tainment that it receive by the diversity of Sounds.”58 The German 
philosopher Johann Gottlob Krüger also claimed to have seen Castel’s 
instrument, and he agreed with Telemann that, in principle at least, 
“our soul, in judging the agreeableness and disagreeableness of the 
objects which present themselves to the eyes, observes the same laws 
and the same rules as it does in distinguishing musical consonances 
from dissonances.” Krüger, however, was less convinced of the extent 
to which the rules of music could be adapted to colour combinations: 
for instance, red and gold pleased the eye, whereas the correspond-
ing interval of the second was considered dissonant.59 Despite these 
reservations, Krüger proposed his own re-imagining of Castel’s instru-
ment, which disregarded Castel’s colour scale and presented colours 
super-imposed over one another, rather than in succession.60

The French Cartesian Jean Banières agreed with both the general 
idea of the analogy between the senses and Castel’s more specifi c anal-
ogy between colour and musical tone, though it is unclear whether 
he ever witnessed the optical harpsichord.61 Banières repeated the 
standard mechanist position that all sensation was determined by the 
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movement and shape of matter.62 Whereas the Philosophe Gascon would 
have used this premise to insist on the absolute incommensurability 
between the causes of sensation and the sensation experienced by the 
soul, Banières made the opposite move, remarking that both light and 
sound made impressions of a similar sort on their respective sensory 
organs: “in a certain determined time, a greater or a lesser number of 
vibrations.”63 On this basis, Banières considered Castel’s work a noble 
pursuit, given its clear utility for the deaf, and noted his surprise that 

Krüger’s model harpsichord. Krüger, Johann Gottlob. “De Novo Musices, 
Quo Oculi Delectantur, Genere.” Miscellanea berolinensia, ad incrementum 
scientiarum ex scriptis societati regiae scientiarum exhibitis edita 7 (1743), 345–57. 
The New York Public Library. Rare Book Collection. Astor, Lenox, and Til-
den Foundations.
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“these Harpsichords were not more common in a century as learned, 
as delicate, & as curious as our own.”64

Other philosophers were less convinced. In an early review of 
the “Nouvelles expériences,” the Abbé Prévost dismissed Castel’s 
“discovery” that certain colours could be harmoniously combined was 
as an “explanation for what had never ceased to be practiced, for what 
essentially constitutes Painting.”65 As for Castel’s music of colours, 
the Abbé argued that both contemporary physiology and everyday 
experience demonstrated that the pleasure of the eyes was entirely 
distinct from the pleasure of the ears. He cited the English anatomist 
James Keill, who, in Prévost’s words, claimed that “the shaking of the 
optic nerve cannot cause the soul to feel any direct and undeliberated 
pleasure.” Moreover, even admitting the vibratory nature of light 
(which Prévost described as a “tonic” movement), Prévost suspected 
that the luminescent particles would cause great discomfort due to 
their swiftness.66

The most devastating attack on Castel’s optical music came 
two years later, when Dortous de Mairan, the secrétaire perpétuel of the 
Académie royale des sciences, directly attacked the physics and phys-
iology behind Castel’s musical theory of colours in a discourse before 
his fellow academicians.67 While Dortous de Mairan admitted that 
light and sound shared many similarities, he rejected outright Cas-
tel’s theory that the sensations of colour and light bore any similarity. 
Unlike the philosophe Gascon and the Abbé Prévost, however, Dortous 
de Mairan used both psychological and physiological arguments to dis-
pute Castel’s claims. For one, the anatomy of the eyes was too different 
from that of the ears. According to Dortous de Mairan, the “softness, 
fl exibility, and humidity of [the eye’s] retina and choroid” were not 
only perfectly suited to receive the diversity of light’s impressions; 
they also contrasted quite distinctly with the hardness and dryness 
of the membranes and the interior bones of the ear. The compara-
tive infl exibility of the inner ear explained why listeners quickly found 
dissonance intolerable and why the proportions of musical harmony 
had undergone so little variation over time. In contrast, the fl exibility 
of the optic nerves allowed for the enjoyment of a great variety of 
colour combinations.68 The physiology of the human nervous system 
notwithstanding, the physics of light and sound also affected the sen-
sations they produced in the soul. The sensation of “each primitive 
colour” was “absolute” and ‘invariable,” since each colour was itself 
“the result of a constant degree of speed and refrangibility.” In con-
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trast, the sensation of musical tones was entirely relative: “The D of 
the Opera could be the C of the Chapel, or vice versa.”69 Ultimately, 
while Dortous de Mairan accepted that the ears played a signifi cant 
role in the pleasures of music, he was skeptical that this sensorial expe-
rience could be replicated for the eyes — unlike music, the pleasures 
of the visual arts were more intellectual in nature.70

Castel shrugged off the majority of these criticisms. Although he 
never replied publicly to Dortous de Mairan, he did briefl y respond to 
the German natural philosopher Georg Wolfgang Krafft, who raised 
similar diffi culties during a public session of the Imperial Academy of 
Sciences, held in in St. Petersburg on 29 April 1742. In summarizing 
this academic meeting, Castel reaffi rmed that the “membranes of the 
eye […], which are incontestably tense & elastic, must be shaken and 
trembling & consequently agitated, in the very act of vision, by very 
frequent and swift vibratory movements.”71 He added that his choice 
of colours in the colour-scale was by no means arbitrary, that the 
“accurate connection of Colours with sounds” had been the primary 
discovery of his optical research in the 1730s.72 As for the supposed 
distinction between the pleasures of sight and the pleasures of hear-
ing, a point raised by Krafft’s colleague, anatomist Josias Weitbrecht, 
Castel dismissed the idea as “specious,” Castel refuted with anecdotes 
of his own experience in observing colour harmonies in nature and in 
his own ocular instruments.73

Though the Abbé Prévost and Dortous de Mairan both relied on 
prominent anatomical authorities, and Weibrecht was an infl uential 
anatomist in his own right, it is worth noting that Castel’s response to 
their objections was not without anatomical legitimacy. In the 1740s 
and 50s, many anatomists still used vibrating nerves and membranes 
to explain the transmissions of sensory stimuli, including the Montpel-
lier physician Antoine Deidier, who explained in 1742 that the fi bres 
of the retina transmitted impressions of light through their physical 
vibrations.74 Ultimately, Castel’s claims about the equivalency of the 
senses, or at least sensorial pleasure, could not be adjudicated on purely 
anatomical grounds. In the absence of a fully-functional optical harp-
sichord, his aesthetic claims were no easier to sort out. Unfortunately, 
Castel’s attempts to build his new instrument hit a dead end. Over the 
1730s, he claimed to have constructed several models, experiment-
ing with paper, cloth, coloured lanterns, and even pyrotechnics.75 It 
is likely one of these prototypes that Telemann observed in the late 
1730s. But when Castel was relieved of his editorial duties at the Jour-
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nal de Trévoux and subsequently left Paris for Bordeaux in 1746, it was 
with the harpsichord unbuilt and its music silent (or at least invisible).

III. Building the Harpsichord

In the late 1740s, the optical harpsichord began to take on new mean-
ings for the French philosophical community, the majority of which 
had heard of — but not witnessed — the strange optical music that 
Castel had fi rst promised in 1725. For many of the new sensationist 
philosophers, who dedicated themselves to exploring the relationship 
between the senses and the knowing, feeling soul, Castel’s optico-mu-
sical philosophy seemed a relic of an antiquated philosophical system, 
a symbol of the rationalist “esprit de système” that had once dominated 
the intellectual scene. Only a blind man, “after many questions and 
many meditations on colours,” the Abbé de Condillac wrote in 1749, 
could possibly “perceive in the sound of the trumpet the idea of scar-
let.”76 Yet, with a bit more refl ection, Condillac may have realized that 
his understanding of the senses was not so different from Castel’s. 
After all, he did not deny that there was “harmony in colours,” nor 
that there was also harmony in the “objects of touch, smell, and taste,” 
but merely thought that the idea of creating “airs,” or melodies, for 
each of these senses was fanciful.77 Other mid-century philosophers 
shared this notion that sensorial pleasure was based in the percep-
tion of harmony. In his Histoire naturelle de l’homme (1749), the Comte 
de Buffon observed that the eyes naturally found regular and pro-
portionate objects more beautiful, as also did the sense of touch and 
the sense of hearing.78 In the Encyclopédie article on “Pleasure,” we can 
similarly read an explanation of corporeal sources of pleasure strongly 
reminiscent of Castel’s theories, noting that “the analogy that rules 
everywhere in nature” suggested that the law of consonance, which 
determined the pleasures of hearing, “infl uences all the sensations.” It 
followed that, “[if] certain assortments of colours please the eyes, it is 
because they form as it were a consonance in the retina; this same law 
[of consonance] apparently extends to things able to act on the senses 
of smell and taste.”79

In the late 1740s, Denis Diderot seized upon the clavecin ocu-
laire, which he used to explore the relationship between the senses, 
harmony, and language. In La lettre sur les sourds et muets (1751), Did-
erot described how he took a man “deaf and mute from birth” to 
Castel’s workshop on rue St. Jacques to show him the famous ocu-



A PERFECT FIFTH OF BLUE AND RED:
ENLIGHTENED HARMONIES OF THE SENSES

161

lar harpsichord. The man, who had never known the experience of 
audible music, soon came to believe that the optical music of Cas-
tel’s harpischord represented a visual translation of what those with 
hearing experienced when listening to music. He understood music 
to be “a particular way of communicating thought,” and perceived 
that “[musical] instruments, vielles, violins, and trumpets were in 
our hands organs of speech.”80 Although Diderot was emphasizing a 
slightly different conception of musical aesthetics than Castel (along 
rhetorical rather than harmonic lines), he accepted the basic conceit 
of the harpsichord, which aimed to translate the audible experience of 
music into light and colour. In his Encyclopédie article on the “Clavecin 
oculaire,” Diderot further emphasized the harmonic parallels between 
light and sound, and invited Castel to fi nish the project he had fi rst 
announced almost three decades before.81

Castel would indeed return to the ocular harpsichord, but not 
before the instrument would be repurposed as an example of the sen-
sory perfection to which the arts of cooking and distilling could aspire. 
From 1749 to 1755, three distinct proposals for savoury harmonies 
appeared in print.82 In the fi rst, the “Dissertation préliminaire” of 
Menon’s La science du maître d’hôtel cuisinier, the academician Étienne 
Lauréault de Foncemagne posed the rhetorical question: “Shall one be 
thus blamed for suggesting that there is a harmony of fl avours, like a 
harmony of sounds, and maybe that of colours and smells? […] But 
who can fi nd it wrong that I propose that there is a certain harmonious 
proportion between fl avours, more or less similar to the one that the 
ear perceives in sounds, although of a different sort.”83 Four years later, 
in La médecine de l’esprit, the Parisian physician Antoine Le Camus sim-
ilarly expressed the ambition that taste could be reduced to “a science 
as positive as Music or Painting.” Neither Foncemagne nor Le Camus 
explored the physiological basis of their fl avour harmonies in detail, 
although Le Camus did correlate the health of a person’s mind more 
broadly with the healthy function of the body’s fi bres and fl uids. In 
this way, the harmony of fl avours represented the perfectibility of the 
human mind through the application of the appropriate medico-spir-
itual method.84

Remarkably, two years later, the chemist Polycarpe Poncelet 
published his own theory of fl avour music, in La chimie du goût et de 
l’odorat (1755), a treatise otherwise dedicated to the practice of dis-
tillation. Le Camus thought the coincidence too good to be true, and 
accused the chemist of plagiarism.85 In reality, however, while Poncelet 
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shared Le Camus’s desire to perfect the oft-maligned senses of taste 
and smell, his interpretation of an olfactory harpsichord relied more 
heavily on his re-appropriation of Castel’s vibratory neurophysiology. 
Poncelet insisted that the physiological mechanisms of all the senses 
were essentially the same: “fl avours consist of the vibrations of varying 
strengths of salts which act on the sense of taste, like sounds consist of 
the vibrations of varying strengths of the air which acts on the sense 
of hearing.”86 Poncelet went further, using the vibrations of fl avours to 
argue that harmonic proportion could be applied to food and drink, 
and that “there could be a Music for the tongue and the palate, just 
as there is one for the ears.”87 Taste and smell were questions of pro-
portion: the pairing of sweet and sour (lemon sprinkled with sugar for 
example) sounded the always pleasing perfect fi fth, whereas sour and 
bitter (such as absinthe mixed with vinegar) produced the disagreeable 
fourth. These relationships were so precise, Poncelet argued, that they 
could be placed into “a new type of Organ, on which one could play all 
sorts of fl avourful airs.”88 In fact, this instrument would be even more 
harmonious than the ocular harpsichord: while Castel’s instrument 
simulated only part of the experience of viewing a painting, Poncelet 
claimed that his organ could fully encapsulate the pleasures of eating.89

Amidst all of this, Castel himself fi nally put the fi nal touches 
on his harpsichord. In 1751, he managed to secure the patronage of 
the Comte de Maillebois, who eventually gave the philosopher some 
2000 livres towards the construction of the instrument.90 By the end 
of 1754, Castel had built a partially-complete working model, with 
which he performed at least two concerts in 1754 and 1755.91 Unfor-
tunately, while Castel claimed that these concerts were successful, the 
1755 concert seems to have played the harpsichord’s fi nal note. When 
Castel died in 1757, Guillaume-François Berthier, the new editor of 
the Journal de Trévoux, lamented in his éloge for the deceased philoso-
pher that, though the “Clavecin pour les yeux” had been built and rebuilt 
several times and at great cost, it had “neither fulfi lled the goals of its 
Author, nor satisfi ed the expectations of the public.” Berthier ques-
tioned whether Castel’s ocular music was even possible: even if colours 
shared the same proportions as sounds, did it then follow that “the 
ocular Harpsichord could affect the organ of sight as the acoustic 
Harpsichord affects hearing, such that the soul feels in both cases a 
more or less equal sensation?”92 Nevertheless, despite dismissing the 
ocular harpsichord as a failure in theory and in fact, Berthier wondered 
of Castel if, perhaps, “one day this magic made for the eyes could not 
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equal in its own way the magnifi cence of the most beautiful concerts 
of music?”93 If this ever came to pass, then the principles of this new 
art would surely be the same as those fi rst expressed by Castel.

The fundamental ambiguity of Berthier’s éloge, his oscillation 
between rejecting and allowing the possibility of expressing harmony 
through colour, is indicative of the complicated legacy of Castel’s 
optical music. Indeed, despite Castel’s failure to construct a working 
clavecin oculaire, despite the numerous critiques his ideas had received 
over the decades, none of the fundamental questions at the centre of 
his optico-musical philosophy, whether about the relationship between 
the senses, the materiality of pleasure, or the naturalization of har-
mony, had been resolved by the end the of the 1750s.94 As we have 
seen, the physiological ideas that Castel had championed remained 
infl uential well into the second half of the eighteenth century. Castel’s 
musical reading of vital function also experienced a medical Renais-
sance during this time, as French physicians began to explore the 
possibility of a musical therapeutics, one that aimed to re-calibrate the 
body through the application of audible harmony.95 Eighteenth-cen-
tury natural philosophers as a whole remained fascinated with music 
and its ability to describe both the materiality of vibration and the 
abstraction of proportion, and frequently turned to musical analogies 
and metaphors to describe the human being as a union of thought, 
feeling, and body.96 Although the ocular harpsichord only played to 
limited audiences, its music resonated more broadly through these 
musical models of the body.
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