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This book explores the history of keyboard instruments from their
fourteenth-century origins to the development of the modern piano.
It reveals the principles of their design and describes structural and mech-
anical developments through the medieval and renaissance periods and
eighteenth- and nineteenth-centuries, as well as the early music revival.
Stewart Pollens identiûes and describes the types of keyboard instruments
played by major composers and virtuosi through the ages and provides the
reader with detailed instructions on their regulating, stringing, tuning and
voicing drawn from historical sources.

Trained as a harpsichord, organ, and violin maker, Stewart Pollens served as
the conservator of musical instruments at The Metropolitan Museum of Art
from 1976 to 2006. He has published widely on the history of musical
instruments and is the recipient of the American Musical Instrument
Society's 1997 Bessaraboff Prize for The Early Pianoforte (Cambridge
University Press, 1995).
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PREFACE AND ACKNOWLEDGMENTS

This is my ûfth publication with Cambridge University Press; previous efforts
include The Early Pianoforte (1995), Stradivari (2010), The Manual of Musical

Instrument Conservation (2015), and Bartolomeo Cristofori and the Invention of the

Piano (2017). (It may be considered my sixth if one includes my contribution to
the multiauthor compilation The Cambridge Companion to the Guitar [2011]).
This is also the second of my publications to feature left-to-right reversed
images of keyboard instruments! The ûrst, an image of Bartolomeo Cristofori’s
essentially symmetrical oval spinet, was neither an error of mine nor of
Cambridge University Press, but rather the supplier of the photograph, the
Musikinstrumenten-Museum der Universität Leipzig (Grassi Museum für
Musikinstrumente, Leipzig), which apparently scanned its own transparency
upside down when producing the digital ûle that was forwarded to Cambridge
University Press for use on the cover of Bartolomeo Cristofori and the Invention of
the Piano. That reversed image appears not only on the cover but also on p. 88
of that book. A History of Stringed Keyboard Instruments includes a photograph of
the ca. 1425 carving depicting a clavisimbalum, clavichord, and dulcimer fea-
tured on the altarpiece of the cathedral of Saints Gorgonius and Peter in
Minden, Germany, but this also appears to be reversed, though in this instance
the error was that of the altarpiece’s ûfteenth-century woodcarver, not the
generous individual (Mr. Arnold den Teuling) who kindly supplied me with
his photograph of the altarpiece detail. This is thought to be the earliest
depiction of a harpsichord, though the fact that it is reversed suggests that it
was based upon an earlier woodcut or engraving, which itself may have been
copied from an even earlier painting, drawing, or illumination (woodcuts and
engravings are reversed left to right due to the inversion of the paper over the
block or plate during the printing process; some block cutters and engravers
were apparently oblivious to this transformation or unconcerned with its
signiûcance).

In the past, I have acknowledged the museums, archives, and libraries that
permitted me to examine or consult their holdings (though is it not their duty
to provide access to their collections?) as well as friends and associates, casual or
otherwise, who kindly offered the pleasure of their company, a glass of wine,
or possibly a room to stay during my research travels. However, in my
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writings, I have rarely sought or received advice, nor have I ever had drafts
reviewed by colleagues; the Cambridge University Press editorial staff alone
has provided valuable suggestions, for which I am most grateful. If I am to offer
acknowledgments, it is to the authors of the many valued publications (over
600 in number) that are footnoted or otherwise referenced herein.

Decades ago, one required the administrative assistance of an afûliated
academic institution (which in my retirement I no longer possess) to obtain
books on interlibrary loan or to order photocopies or microûlms from libraries
and archives, often at considerable expense and with excruciating delay.
These days, my sincerest thanks go to UMI and Pro-Quest (suppliers of
print-on-demand doctoral dissertations), the International Music Score
Library Project (IMSLP), and print-on-demand publishers, which in connec-
tion with the postal service deliver within a day or two, on my doorstep in
rural Connecticut, and at reasonable cost, facsimiles of many of the sixteenth-,
seventeenth-, eighteenth- and nineteenth-century texts cited herein. Online
services, such as the Internet Archive and the HathiTrust Digital Library, must
also be commended for making millions of books and texts available on the
computer screen. Once again, I would like to thank the estates of the late Drs.
Emanuel Winternitz and Robert Rosenbaum for the bequest of their libraries
to me. These contributions to the 1500 or so books and journals that comprise
my personal musical instrument reference library have been a great resource,
especially in my retirement from the Metropolitan Museum of Art and retreat
from New York City. More recently, my library has been enhanced with
books formerly owned by the late professors Robert Lamar Weaver and
Christopher Hogwood.

The challenge of writing a history of keyboard instruments within the
original contracted limit of 140,000 words and ten photographic illustrations
has been formidable (fortunately, Cambridge University Press has allowed me
to breach these constraints). Readily available are worthy offerings listed under
The New Grove Musical Instruments Series, such as its Early Keyboard Instruments

and The Piano, Rutledge’s encyclopedic works The Harpsichord and Clavichord

and The Piano, as well as numerous monographs on the harpsichord,
clavichord, and piano published by the presses of Cambridge and Oxford
Universities, not to mention readily available classics like Frank Hubbard’s
Three Centuries of Harpsichord Making, Donald Boalch’s Makers of the Harpsichord

and Clavichord 1440–1840, Raymond Russell’s The Harpsichord and Clavichord,
Rosamund Harding’s The Piano-forte, as well as more recent reference works,
such as Martha Clinkscale’s two-volume Makers of the Piano. Obviously, in
250,000 words I could not hope to cover six hundred years of keyboard
instrument history in detail or include all of the biographical information
and technical data presented in the worthy books cited above, so it was my
intention to take a new approach, and one perhaps more in keeping with those
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who play or otherwise enjoy keyboard instruments, rather than those who
make, restore, and collect them – and that is, to explain the principles of their
design and construction and to explore the relationship between keyboard
instruments and the composers and virtuosi who used them. In many respects,
despite the imposed limitations of word length and number of illustrations,
I believe this book goes into far greater detail on several topics than do many of
its predecessors cited above; for example, tuning and temperament are almost
never discussed in books about the history of keyboard instruments, and even
works devoted exclusively to temperament theory rarely provide explicit
instructions for setting temperaments as readers will ûnd here. I invite those
who play early keyboard instruments to make use of these instructions – the
technique of setting a temperament by ear is not difûcult and in the end is
more “authentic” than resorting to a cell-phone app that has been pro-
grammed with excruciating mathematical precision; furthermore, listening to
musical intervals fall in line is far more satisfying than watching a rotating disc
come to a tremulous halt. Also presented here are transcriptions and transla-
tions of numerous historical documents, lexicons, inventories, and treatises –
including, for the ûrst time in English, all relevant portions of the early
ûfteenth-century Latin manuscript of Henri Arnaut of Zwolle.

My training in harpsichord making and thirty years’ experience as the
conservator of musical instruments at The Metropolitan Museum of Art
(which as I recall has around 200 keyboard instruments in its encyclopedic
collection) have been invaluable in explaining the structure and musical
qualities of keyboard instruments. In this book, I have focused on the principal
types of keyboard instruments that would have been used or preferred by
major composers and virtuosi and have largely stood clear of secondary forms,
such as square and upright pianos, as well as the musical oddities that clog
museum galleries and storerooms: the orphicas, pantalon pianos, folding harp-
sichords, and the like that seem to provide so much stimulation for keyboard
historians these days, nor have I delved into sociological phenomena (such as
the institution of piano teaching as a profession for American spinsters), politics
(such as the conûscation and destruction of harpsichords during the French
Revolution’s Reign of Terror) or romanticized ûctional accounts (such as Jane
Austen’s square-piano idyll in Emma), which are adequately addressed in the
literature.1

It was my original intention to begin or end this work with a chapter or
glossary devoted to keyboard terminology, but my draft of that chapter has
been jettisoned due to its excessive length (a thorough index and extensive
cross-referencing will hopefully direct the reader to obscure terms and their
deûnitions in the text). My editors have indulged me in retaining the present
second chapter, which is devoted to the principles of keyboard design and
construction. I then proceed with chapters devoted to the Renaissance,
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Baroque, Classical, and Romantic periods, showing how keyboard instruments
changed along with music style.

My ûnal chapter, Stagnation and Revival, might at ûrst seem dismissive of
the modern grand piano, but I believe a well-tuned, ûnely regulated, and
artfully voiced concert grand (of virtually any manufacturer) is a magniûcent
instrument that can serve the keyboard repertoires of every school and
period. In fact, I began my own piano studies at the age of ten on my
grandmother’s Wurlitzer “spinet,” the most modest of upright pianos, and
did not discover the joy of owning to a proper grand piano until my mid-
thirties, when I purchased a hundred-year-old Steinway B. For me, the
“early keyboard revival” began in my teens: a friend and I pooled our meager
ûnancial resources and bought a Zuckermann clavichord kit that we con-
structed together, and the works of Boalch, Hubbard, Russell cited above
were my constant companions. When I graduated from university, I served
an apprenticeship with the harpsichord maker John Challis and later went to
work with the organ builder Jeremy Cooper. Though my years at the
Metropolitan Museum of Art interfered with my ambition to become a
keyboard instrument maker, the ûne Flemish-style harpsichords made in
Frank Hubbard’s shop and by Peter Fisk that I acquired over the years have
been a great consolation.

During my tenure at The Metropolitan Museum of Art, I had the privilege
of working on keyboard instruments dating from 1540 up to the modern era,
preparing them for exhibition as well as for recitals and recordings featuring
such artists as Andrew Appel, Antonio Baciero, Paul Badura-Skoda, Louis
Bagger, Joan Benson, Malcolm Bilson, Mieczyslaw Horszowski, Igor Kipnis,
Linda Kobler, Ruth Laredo, Anthony Newman, Lionel Party, Skip Sempé,
and Martin Souter. Working as a private restorer, I have repaired, tuned, and
readied-for-performance keyboard instruments owned by Leonard Bernstein,
John Browning, Albert Fuller, Byron Janis, Steven Lubin, and Julius Rudel, as
well as occasional work on historic keyboard instruments owned and played by
the faculty of the Juilliard School.

This book is not about “historically informed performance practice” per se,
nor does it attempt to delve into the thorny philosophical issues surrounding
“authenticity,” though the information provided herein regarding compass,
disposition, pitch, regulation, stringing, tuning, and appropriate repertoire will
hopefully be of service to keyboard players, whether they play the harpsichord,
clavichord, fortepiano, or modern piano.2

All translations are by the author, except where noted.
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NOTES

1. James Parakilas, Piano Roles (New Haven, 2002), p. 134. Antonio Bartolomeo Bruni, Un
Inventaire sous la Terreur with Introduction by J. Gallay (Paris, 1890), pp. vii–xxxiv. Kathryn
Shanks Libin, “Music, Character, and Social Standing in Jane Austen’s Emma,” Persuasions

22 (2000), pp. 15–22.
2. Recommended readings on the subject of “informed performance practice” include:

Arnold Dolmetsch, The Interpretation of the Music of the 17th and 18th Centuries Revealed by

Contemporary Evidence (London, 1915); Thurston Dart, The Interpretation of Music (London,
1954); Robert Donington, The Interpretation of Early Music (London 1963); Theodor
Adorno, Prisms (Cambridge, MA, 1967); Lawrence Dreyfus, “Early Music Defended against
Its Devotees: A Theory of Historical Performance in the Twentieth Century,” Musical

Quarterly 69 (1983), pp. 297–322; Nicholas Kenyon, editor, Authenticity and Early Music

(Oxford and New York, 1988); Harry Haskell, The Early Music Revival (London, 1988);
Richard Taruskin, Text & Act, Essays on Music and Performance (New York and Oxford,
1995); Roger Scruton, The Aesthetics of Music (Oxford, 1997); Lydia Goehr, The Imaginary
Museum of Musical Works (Oxford, 2007); Bruce Haynes, The End of Early Music

(Oxford, 2007).
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PITCH NOTATION CONVENTIONS

English multiple C notation (the system used in this book):

CCC CC C c c1 c2 c3 c4 c5

The Helmholtz prime, subprime system:

C2 C1 C c c1 c2 c3 c4 c5

A variation of this system uses commas and apostrophes, for example, C2 is
written C,, C1 is written C, c1 (middle C) is written c’ and c2 is written c”.

In early German writings, the notes of the lowest octave were indicated by
underlining the note name, the middle octave had plain note names, and the
notes of the upper octave had a horizontal line placed above the note name.

Scientiûc pitch notation (also known as American scientiûc pitch notation):

Middle C
C0 C1 C2 C3 C4 C5 C6 C7 C8

In the medieval hexachord system, the range (or gamut) running from G (Γ)
to e2 also indicates octave ranges, for example:

c c1 c2

C fa ut C sol fa ut C sol fa
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