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The English Concertina as an Instrument of Science

ANNA GAWBOY

If an 1851 visitor to London’s Great Exhibition entered the Crystal Palace, ascended to the
uppet floor, and proceeded to the North Gallery, she would have been sutrounded by an
overwhelming array of objects listed in the catalogue under Class X, “Philosophical instruments
and miscellaneous contrivances.” Class X included “telescopes, microscopes, barometers,
thermometers, ateometets, scales, balances, nautical instruments, and vatious others used to
illustrate the laws of mechanics, optics, light, heat, and electricity,”tbut also included the subclasses
of timepieces and musical instruments. If our visitor made her way to exhibit 526, she would have
beheld Charles Wheatstone’s 48-key English treble concertina, as well as baritone, concett tenor,

concert bass, and double models.2

The English concertina did not win a medal at the exhibition.3 In fact, one musical juror
took an exceptional dislike to the concertina, as he later revealed in print. This juror was the
composer Hector Berlioz, who published a critique of the concertina in the second edition of his
orchestration treatise (see Fig. 1). Betlioz objected to the concertina’s quarter-comma meantone
tempetament, which he believed would cause grating discords with an equally-tempered pianoforte

or with the expressive intonation of a violin. 4 Quarter-comma meantone prioritized major thirds
in pute (or neatly pute) 5:4 ratio, which meant that the concertina’s A-flats and E-flats wete tuned
slightly higher than its corresponding G-sharps and D-sharps.5 Betlioz noted that these inflections
diametrically opposed those commonly used by string players, who tended to play sharped leading
tones (such as G-sharp to A) slightly higher and flat upper neighbors (such as A-flat to G) slightly
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lower. But these difficulties were merely symptoms of a greatet problem that Betlioz identified
with the concertina: the fact that it had been invented by a scientist, Chatles Wheatstone. Betlioz

heard the concettina’s pure majot thirds as

he charactetized as the domain of mathema

a hallmark of the speculative acoustic tradition, which
ticians, obsessed with musical ratios and out-of-touch

with a living musical practice. “[The concertina} thus conforms to the doctrine of the acousticians,
2 doctrine entirely contrary to the practice of musicians,” Betlioz wrote. “This is a strange anomaly.”

Berlioz objected to the idea that musical consonance was defined by mathematics and was

limited to intervals expressed by ratios invo

lving the fitst six whole numbers, such as the pure 5:4

major third. But in ceal musical practice, musicians often performed intervals that deviated from
the acoustic ideal by varying amounts. These minimal deviations were still largely considered

consonant, even though the ratios of tempere

continued,

d intervals were considerably more complex. Betlioz

This ancient endeavot of the acousticians to introduce at all tisks the result

of their calculations into the practice 0

£ an art based especially on the study of the

impression produced by sounds upon the human ear, is no longer maintainable

now-a-days. So true is it, that Music

rejecting it.”

rejects it with energy; and can only exist by

In just a few sentences, Betlioz placed the concettina at the centet of the ancient debate
regarding the relationship of musical theory and musical practice. In his view, there was 2

fundamental incompatibility between the acoustician’s music of the mind and the musician’s music
of the senses. But, at the time of Betlioz’s writing, a debate was heating up within the field of

Leonhard Euler
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theoretical acoustics over incongruities between what calculation predicted and what the senses
perceived in experiments.8 The dispute would eventually result in a reconsideration of the definition
of consonance, and would energize the emerging field of physiological acoustics, leading to new
theoties regarding how the ear processed sound. And interestingly, among fellows of British Royal
Society, Wheatstone’s English concertina gained a reputation as a tool for experimental
investigation and the public demonstration of these new theories. As an instrument of musical
science, the English concettina blurred the boundaty between subclasses of instruments exhibited
in Class X at the Crystal Palace.

Wheatstone, Euler, and the concertina’s just major thirds

Berlioz correctly intuited that Wheatstone’s preference for 5:4 major thirds stemmed from
his studies of theotetical acoustics, particularly the work of the eighteenth-century Swiss
mathematician Leonhard Euler.? In an 1864 paper delivered before the Royal Society, Wheatstone’s
colleague Alexander John Ellis revealed that “the concertina, invented by Prof. Wheatstone, F.R.S,,
has 14 manuals to the octave, which were originally tuned as an extension of Euler’s 12-tone

scheme.””10

Ellis was referting to a particular tuning that Euler had presented in his 1739 treatise,

Tentamen novae theoriae musicae (An attempt at a new theory of music—see Fig. 2).11 Euler’s main objective

. in the Tentamen was to “ptresent a comprehensive mathematical definition” of musical consonance,

ot, as he called it, musical “agreeableness.” According to Euler, the human mind delighted in

| simplicity and otdet. It followed, then, that music was most agreeable when the relationships among
tones were easiest for the mind to intuit. Since Euler believed that simple ratios involving small

| whole numbers were easier to grasp than complex ratios, he posited that musical relationships
} expressed by ratios involving the numbers 2, 3, and 5, their powers and their multiples, were the

most pleasing.12

Of course, the idea that musical consonance had something to do with ratios involving small
whole numbers was an ancient one, but Euler’s approach to the subject was unique. In the Tentamen,
he devised a formula to calculate the unique “degree of consonance” for any group of musical

| tones, as well as a system to rank the degree of consonance based on the least common multiple
of the integers comprising the collection’s ratio. Altogether Fuler calculated eighteen separate pitch
collections containing the most pleasing combinations of tones, according to his theory. These
collections, or “genera,” ranged from the first genus containing just two notes, a pitch and its
octave, to the diatonic-chromatic genus, which corresponded to a twelve-note chromatic scale in
just intonation.13The diatonic-chromatic genus represented the culmination of Eulet’s calculations
and was his primary focus in the Tentamen. It was this scale that Ellis referred to as “Euler’s 12-tone
scheme.”

In the Tentamen, Buler showed how the diatonic-chromatic genus could be generated from
| a vety basic tuning method using only 3:2 perfect fifths and 5:4 just thirds. Beginning with a key’s
‘ subdominant—for example, F in the key of C major—FEuler first tuned a just 5:4 third, yielding A,

and a fifth in 3:2 ratio, yielding C. His second step was to tune just thirds and fifths from A and
C respecdvely, generating the pitches C-sharp, E, and G. Step three involved tuning just triads
from E and G, adding G-sharp, B, and D. Euler continued the process to achieve twelve pitches,

adding D-sharp, F-sharp, and A-sharp.14
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Euler called his diatonic-chromatic genus “the most petfect genus, the genus best suited
fot producing harmony,” claiming that it possessed “as many tones as harmony requires, no more
and no less, and all the tones will have among themselves the relationship determined from the
laws of harmony.”15 Given Euler’s elevated rhetoric, it is perhaps not surptising that Wheatstone
. chose to tune his early instruments to the diatonic-chromatic genus.

But Euler’s claims wete not exactly true, at least not for all chords in all keys. Just intonation
was beloved by acousticians because of its high percentage of pure triads, but such petfection
cannot be achieved uniformly for all scales if the instrument has fixed tones and a limited number
of keys per octave.16 Buler’s diatonic-chromatic genus, containing twelve tones, possessed only
six pure majot triads (on E, F, A, B, and ) and six pure minor triads (on G-sharp, A, B, C-sharp,
D-sharp, and E). Other triads in his system could differ from their pure forms by as much as a
diesis (41 cents) or a syntonic comma (21.5 cents), which was enough to make the triad sound

noticeably different.t?

Wheatstone recognized these limitations on Euler’s diatonic chromatic genus. In order to
increase the number of pure thirds available on the concertina, he extended Euler’s twelve-note
scale to fourteen notes, subtracting the A-sharp and adding A-flat, E-flat, and B-flat, presumably
each tuned in pure 5:4 thirds down from the C, G, and D, respectively. This procedure resulted
in separate buttons for the pairs A-flat/G-sharp and E-flat/D-shatp. A concettinist could then
play pure major triads rooted on A-flat, E-flat, F, C, G, A, E, B, and pure minor triads rooted on
C,G,F, A, E, B, C-shatp, and G-sharp.

Ellis wrote that the justly-tuned concertina “possessed the perfect major and minor scales
of C and E,” but there were still problems. The roughness of chords on B-flat, D, and
F-sharp—with fifths a syntonic comma too narrow—"led to the abandonment of this scheme,
and to the introduction of a tempered scale.”t8 The first temperament to replace just intonation
was, according to Ellis, quarter-comma meantone.!® This temperament entailed splitting the
problematic syntonic comma into four parts and narrowing each fifth on the concertina by that
amount, roughly equal to five cents.20 Ellis repotted that quarter-comma meantone expanded the
concertina’s useable majot keys to E-flat, B-flat, F, C, G, D, A, and E, and its useable minor keys
to C, G, D, A, and E.2

But the concertina’s thirteen useable keys in meantone temperament wetre not enough to
impress Betlioz at the Great Exhibition of 1851. The concertina’s thirds were still tuned very close
to their pure forms, which Berlioz detested. Furthermore, meantone temperament generated wolf
intervals that were very harsh indeed. If a player tried to substitute B-flat for A-sharp in an F-sharp

major triad, the third of the chord would be too high; if a player tried to substitute C-sharp for -

D-flat in a D-flat major triad, the fifth between C-sharp and A-flat would be too wide. Betlioz was
an advocate for equal temperament for instruments with fixed tones, such as the piano and
concettina.?2 Not only would equal temperament eliminate the wolves, allowing the concertina to
modulate freely to all twenty-four major and minor keys, it would also slightly widen the major
thirds and narrow the minor thirds, which Betlioz heard on the meantone concertina as respectively
too narrow and too wide.23

Wheatstone was fully aware of the advantages of equal temperament, especially in respect
to modulation. In fact, seven years before the Crystal Palace exhibition, Wheatstone had registered

i
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a patent for the Double concertina, an instrument specifically designed for equal temperament and
easy modulation to all 24 keys. Equal temperament allowed Wheatstone to reduce the Double’s
accidentals from seven to just five: B-flat, E-flat, F-sharp, C-shatp, and G-sharp. In addition, his
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innovative arrangement of the keys allowed scales related by major thirds to be fingered in precisely
the same way, thereby limiting the number of scale fingerings a player would actually have to
learn.2¢ An early advertisement stated that “the Double Concertinas are tuned to the equal
temperament, as Pianofortes are now tuned; this not only dispenses with the extra notes (viz. the
difference between G sharp and A flat, and D sharp and E flat), which are absolutely required to
make the principal chords sound agreeably on the usual Concertina, but also makes the tune in all
the keys on the Double Instrument more equally perfect.”’25

Because equal temperament has become ubiquitous today, it is tempting to see the
equally-tempered Wheatstone Double as a progressive, forward-looking instrument. Wheatstone
registered his patent in 1844 (see Fig. 3), two years before the English piano manufacturer
Broadwood and Sons converted all their instruments to equal temperament.26 But for two decades
(ot possibly longer), equal temperament was metely an option at Wheatstone & Company, as
they—and other manufacturers—continued to produce and market instruments in meantone
temperament well into the 1860s, alongside equally-tempered models.27

An aspiring mid-nineteenth century concertinist was thus faced with a dilemma. Meantone
ot equal temperament? Both systems had their advantages and disadvantages. Like just intonation,
mean-tone temperament yiclded better-sounding triads, but these were limited to certain chords
in certain keys. Equal temperament allowed free modulation to every key, but the triads sounded
arguably worse. The choice of temperament also depended on the type of ensemble in which the
concertinist hoped to perform. It was thought that just intonation and meantone temperament

S .
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were better suited to vocal ensembles, and equal temperament was better suited to performances
with the piano.28 In 1865, the amateur concertinist William Cawdell presented the dilemma as 2
matter of taste, writing, “[the concertina] may be tuned to equal or unequal temperament and to
any pitch that may be desirable; indeed, connoisseurs frequently have several instruments of
different pitch and quality of tone, and sometimes more than one set of notes to the same
instrument, an arrangement which affords advantages unattainable by any other means and of
incomparable value under certain circumstances.”29

Wheatstone’s concertina patents do not make any direct reference to tuning or temperament,
but they do show his awareness of the practical issues arising from the various intonation systems.
He grappled with the problem of making the concertina as adaptable to as many tastes and
performance situations as possible. One of Wheatstone’s proposed solutions was a mechanism by
which the performer could alter the pitch of any note by lengthening or shortening the vibrating
spring by means of a sliding plate controlled by a screw.30 According to Wheatstone, this enabled
the notes of the concertina to be tuned at pleasure, by which its pitch may be adapted to that of
any other musical instrument which it may be required to accompany, Ot certain notes may be
altered at will to render the instrument morte pexfectly in tune for the key in which a piece of music

133

is to be performed.”3! Such mechanisms proved to be awkward to use in ptactice, and wete not
put into commercial production.32

Although the Double concertina had been introduced to the public around 1850 as an
equally-tempered instrument, Wheatstone’s 1844 patent also includes a Double keyboatd layout
that would have enabled it to be tuned in meantone temperament. The layout includes seven
accidentals, with separate keys for E-flat /D-sharp and A-flat /G-shatp. Each face included eight
rows of buttons, as if the layout of the treble model had been doubled and laid side-by-side.33

So why didn’t Wheatstone and Company model its tuning practices on Broadwood and
uniformly tune all their concertinas to equal temperament by mid-century? There are several
possible explanations. First, equal temperament presented considerable practical difficulty for
tunets. Tuners of the time plied their trade by ear, and achieving 2 good equal temperament was
considerably more difficult than achieving a good meantone temperament34 In 1864, Ellis wrote
that equal temperament was “so difficult to realize by the ordinary methods of tuning, that [it] has
probably never been attained in this country, with any approach to mathematical precision.””s
Second, despite the conversion of Broadwood and Sons to equal temperament during the 1840s, -
other British instrument builders and tuners followed suit only gradually between 1850 and 1890.
Ellis’s survey of British organs, completed in 1880, revealed that many instruments were still in .
meantone temperament.36 Third, the supetiority of equal temperament was by no means a settded ;
issue in the mid-nineteenth century. When George Hesbert ordered the organ in Berkeley Squate i
Roman Catholic Church to be retuned equally in 1854, he reported, “I was totally alone, everyone |
was against me, and I was about the best abused man in London for some time.”%7 Fourth, as we }
have seen, the concertina was particularly adapted to unequal tunings. The concertina’s foutteen
pitches to the octave hid the wolf intervals of meantone temperament further among its “remote”™
chords than was possible on the piano. Additionally, the concertina’s free-reed timbre with many
audible partials actually caused tempered intervals, especially thirds, to sound slightly harsher than
they would on a piano. Finally, there is one other factor which likely influenced Wheatstone and
Company’s decision to retain meantone temperament at least through the 1860s: the concertina’s
ties to the British scientific community.
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Helmbholtz, the concertina, and the debate over equal temperament

musicians’ ears should be the final arbiter of consonance:

- T
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By the mid-nineteenth centuty, temperament had become an issue of debate in musical and
academic circles. One side atgued that equal temperament made every key equally good, allowing
free modulation. The other side atgued that equal temperament made every key equally bad, as
every interval (aside from octaves) was slightly mistuned from its pure form.3 The dispute came
down to differences of opinion regarding how musical consonance should be defined and what
the ear could hear. Many acousticians who favored just intonation were committed to a definition
of consonance based on simple ratios, which excluded the more complex ratios involved in equal
temperament. Betlioz, a proponent of equal temperament, ridiculed this position on the ground
that the acousticians’ calculations had little relevance to practical music making, and that the

Whence it results that the sounds so-called irteconcilable by the acousticians are
petfectly reconciled by musical practice; and that those relations declared false by

calculation, ate accepted as true by the ear, which takes no account of
inappreciable differences, nor of the reasonings of mathematicians. . .

These ridiculous atguings, these ramblings of men of letters, these absurd conclusions
of the learned, possessed—all of them—with the mania of speaking and writing upon
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an art of which they are ignorant, can have no other result than that of making musicians laugh.40

One problem facing acousticians was that they could not agree on a satisfactory explanation
of why intervals expressed by simple ratios using the first six numbets were petceived as
consonances. Euler had argued that the mind intuited the hidden order of the simple ratios and
delighted in it at a subconscious level, but this theory could not account fot the fact that a pure
consonance sounded only slightly more smooth than an equally-tempeted interval, despite equal
temperament’s greater complexity of ratio. Other problems vexed early nineteenth-century
acousticians as well. What accounted for differences in timbre? What made a tone’s fundamental
more perceptible than its overtones? What accounted for the phenomena of combination tones?
How, precisely, did the ear process sound?

In 1863, Hermann von Helmholtz published Oz the Sensations of Tone (Die Lebre von den
Tonempfindungen, see note 19 for the full German tide—see also, Fig. 4), a book that would
revolutionize the field of acoustics.41 Helmholtz synthesized previous research and data collected
from nearly a decade of his own experiments to produce a comprehensive theory of musical
perception which embraced its physical, physiological, and psychological dimensions. Helmholtz
began by establishing that sound waves caused the internal structures of the ear to vibrate
sympathetically at the same frequency. These inner-ear vibrations were then translated into impulses
carried from the auditory nerve to the brain. Helmholtz proposed that the ear acted as a resonator,
and that the ear’s capacity to analyze the upper partials of a tone accounted for the perception of
timbral difference as well as its perception of consonance and dissonance.

o
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Helmbholtz theorized that when the wave-forms of the upper partials of two tones interacted
in such a way to be coincident with one another, the ear perceived the resulting sound as smooth
or consonant. When the wave forms of two tones interacted in such a way to petiodically cancel
each other out, the ear heard the intermittent disruptions as “beats,” or toughness. Helmholtz
equated roughness with dissonance, positing a graduated spectrum between consonance and
dissonance based on the rapidity of beats produced by any two given tones. The perception of
relative consonance was also affected by combination tones, a faint third tone which arises when
two pitches are sounded together under cettain conditions.

>

Interestingly, Helmholtz’s theory of consonance still favored the pure intervals of just
intonation, but his careful empirical studies seemed to put his theory on a firmer foundation than
Euler’s vague hypotheses regarding the mind’s ability to intuit the eternal beauty of ideal ratios.
On the Sensations of Tome contains numerous desctriptions of expetiments and illustrations of
instruments to aid the observation of musical phenomena. “All these beats of partial and
combinational tone. . .ate not inventions of empty theoretical speculation, but rather facts of
obsetvation, and can be really heard without difficulty by any practiced obsetvet who performs
his experiments correctly,” Helmholtz wrote.42

The need to perform empirical investigations on insttuments and to demonstrate the new
acoustic paradigms transformed the English concertina into an instrument of science. This was
primatily accomplished through the work of the philologist, mathematician, acoustician, and
proto-ethnomusicologist Alexander John Ellis. Ellis had learned to play the English concertina as
a boy, and so it was natural that he chose the concertina for his expetriments with temperament.43
But there was another reason the concertina made an ideal demonstration tool for Ellis. The
concertina’s partials were audible up to the eighth harmonic, making the instrument very sensitive
to subtle changes in intonation.4 Ellis possessed several concertinas tuned to different systems to
facilitate their direct compatison. In this way, Ellis could make empitical judgments tegarding the
different qualities of Pythagorean intonation, just intonation, meantone temperament, and equal
temperament45 Ellis’s longstanding interest in the music of other cultures inspired him to test
some non-western tuning systems on his English concettina. For example, he tuned one concertina
so that he could compare slendro and pelog, two vatieties of pentatonic scale used in Indonesian
gamelan music.4 On another concertina, Ellis replicated the Arabic lute tuning of Abdulqadir.47

In 1864, Ellis became acquainted with Helmholtz’s theories and immediately saw their
potential.#8 Ellis obtained a letter of introduction to Helmholtz through the philologist Max Miiller,
and offered to translate Dz Lebre into English. When Helmholtz visited Ellis later that year to
discuss the translation, Ellis played his expetimental concertinas for Helmholtz.4 The English
translation appeared in 1875, with commentary and appendices by Ellis, who often referred to his
own concertina expetiments to elaborate points made by Helmholtz in the text (see Fig. 5).50

According to Helmholtz, the consonances of equal temperament wete distinctly less smooth
than those in just intonation, due to the interaction of the upper partials. He wrote, “it must not
be imagined that the difference between tempered and just intonation is a mere mathematical
subtlety without any practical value. That this difference is really very striking even to unmusical
ears, is shown immediately by actual experiments with propetly tuned insttuments.”s! In 1864,
Ellis presented a paper before the Royal Society in which he presented Helmholtz’s theory of
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consonance and an argued for the superiority of just intonation on scientific grounds, citing his
concertina experiments as evidence.

Itis easy to compare the different effects of [runing] systems as applied to the
same quality of tone, for harmonies which are common to both. Having two
concertinas [tuned to mean-tone and equal temperaments, respectively] and a
thitd tuned to just intervals, I have been able to make this compatison, and my
own feeling is that the Mesotonic [i.e., mean-tone] is but slightly, though
unmistakably, inferiot to the Just, and greatly supetior to the Hemitonic [i.e., equal
temperament].52
He later explained,
A triad in which the major Third is perfect, but the Fifth and minor Third both too
small by a quarter of a commaor 5 1 /8 cents (as in meantone temperament, in which I have

a concertina tuned), has a much better effect than the equally-tempered triad, whete the .
fifth is only one-eleventh of a comma or two cents too flat, and the major Third is

seven-elevenths of a comma or 14 cents too sharp, and hence the minot Third is
cight-elevenths of a comma or 16 cents too flat. The effect is much mote strongly felt in

playing passages than in playing isolated chords.5?

In 1877, two years after the publication of his English translation of Helmholtz, Ellis ;
reiterated his empirical investigations on the effect of different temperaments in a public lecture
delivered before the College of Preceptors.54 The lecture introduced Helmholtz’s acoustic findings -

to a public audience, and launched a sustained argument in favor of just intonation. During the
lecture, Ellis performed several vetsions of “God Save the Queen” on his concertinas to acquaint
his audience with the audible differences between intonational systems. He showed how the pure
harmonies of just intonation were related to the overtone series, grounding just intonation upon
the natural laws of music itself. “Just intonation ensures real harmony,” Ellis insisted.>s As evidence

for the expressive power of just intonation, Ellis tecounted his experience listening to a concert

of a capella singers who had been specifically trained to sing in just intonation. “I may perhaps be
allowed to say that the most exquisite feelings I have ever experienced in the hearing of part music
have been derived from listening to Mr. Proudman’s Tonic Sol-Fa College Choir, when
unaccompanied. But when it was accompanied, and all the relations were torn to pieces by the

fequally-tempered] piano or otgan, my eafs wete often so pained that I could not hear the music.”’56

In the decades following Helmholtz, many musical scientists championed the use of just
intonation based on the argument that it had a “natural” justification in the overtone series.
Helmholtz’s theory of consonance allowed acousticians to base their preference for just intonation
on empifical sensations rather than calculation alone. As we have seen, the concertina’s numerous

audible uppet partials made it an ideal instrument for Ellis to demonstrate his argument in favor |
of just intonation in public lectures.5? Wheatstone’s own interest in acoustics and his professional

connection to Ellis must have been yet another factor in the company’s retention of meantone

temperament, just intonation’s mote practical cousin.

The eminence of Wheatstone and Ellis permanently linked the concertina to questions of
temperament in the minds of the British scientific community. In 1889, the Australian Reverend
W.J. Habens submitted a paper on tuning and the musical scale to the Royal Musical Association,
then a newly-formed assembly of British acousticians, musical scholars, and musicians (Habens
himself was not present). In it, he defended Euler’s definition of consonance and argued for the
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use of just intonation for the construction of a perfect musical scale. Habens’s paper inspired a
lively discussion among the assembled fellows, transcribed and published by the Royal Musical
Association. After a consideration of whether or not ensembles of voices or stringed instruments
really did perform in just intonation, George Herbert remarked, as a kind of non-sequitor,

Did you know, by the way, that Wheatstone’s concettina for twelve ot fifteen years

has been tuned equally? When Wheatstone brought it out he told me it was perfect

[i-e., just] in 6 keys. Some years ago I had to choose a concertina for a friend by

Wheatstone, and to my astonishment I found it was tuned equally. They have two

keys for D-sharp and E-flat, and G-shatp and A-flat, but they give the same note.
I suppose they found that they could not play with the pianoforte. Giulio Regondj,
who was the finest concertina player, had two always, one for the orchestra and one

for the piano.58

As Herbert made clear, by 1889 Wheatstone and Company had switched entitely to equal
temperament for their commercial instruments, despite charges of acoustic inferiority brought
against equal temperament by the scientific elite. Did Wheatstone and Company succumb to
pressures of the commercial market? By the fourth quarter of the nineteenth century, the piano’s
commercial success and domestic popularity had made equal temperament (ot its Victorian
approximation) ubiquitous.

Although equally-tempered concertinas wete available through the 1850s and 1860s, it is

possible that a complete conversion did not occur at Wheatstone and Company until much later.

Herbert’s off-the-cuff estimate would place the conversion point around 1875, the year Charles
Wheatstone died.5 Like all new converts, Wheatstone and Company vilified its past ways once the
switch occurred. An undated (though late nineteenth-century) Wheatstone and Company catalogue
described their equal tuning as a point of pride, adding that, “neatly all inferior makes of
Concertinas ate tuned on a plan called unequal temperament.”60

The details of Wheatstone and Company’s tuning practices and its timeline cannot be
definitively established due to lack of documentation. However, it is clear that tensions arising
from the concertina’s dual role as an instrument for practical music making and an insttument of
science left a mark on its tuning history, and an understanding of this tension sheds some light on
an obscure and convoluted thread of the Wheatstone English concertina’s story.

NOTES
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5.For example, if C and E ate tuned in pure 5:4 ratio (386 cents), and G-sharp was tuned as a 5:4 major third up
from E, and A-flat was tuned as a 5:4 major third down from C, the resulting A-flat transposed up an octave
would be about a diesis (41 cents) higher than the G-shatp.
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