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Introduction

Harpsichords by seventeenth-century Antwerp makbiswere not members of the
Ruckers/Couchet family are extremely rare. Fromn€lis and Simon Hagaerts, treated in
volume 2 of theMededelingen van het Ruckers-Genoots¢haply two harpsichords and two
virginals are known still to exi$tFrom the makers treated in volume 8 of this sefesruments
are known to survive only from Gommaar van Everbkagnd Joris Britsen Ill, one harpsichord
by each, as well as two octave virginals by theetat

The van Everbroeck harpsichord is especially sicgmit in that it comes from a most
obscure period in the history of harpsichord makmgntwerp. If the end of this extended
period is marked by the existence of three impvesksarpsichords made in 1745 by Johann
Daniel Dulcken, its beginning is marked by the Heaif Andreas Ruckers the Elder (by 1653),
his son Andreas the Younger (by 1659), and Joa@neshet (in 1655J.From the nine decades
between the mid-1650s and the mid-1740s we hawetbaltwo harpsichords by Van
Everbroeck and Britsen and four or five by Couchetns or successors. Unlike the generally
standarized products of the Ruckers workshopsdriitst half of the seventeenth century, no
two of these later instruments are of the same mmdties, each individual instrument is of
extraordinary importance in elucidating the histofynarpsichord making in post-Ruckers
Antwerp. Altogether they seem to have been botth@kame spirit of innovation introduced by
Joannes Couchet, who, as a contemporary noted)mesh more studious of mind” than his
late master and uncle, Joannes Ruckers.

The loss of all adult harpsichord-making memberthefRuckers family in the 1650s
provided an opportunity for less prominent meminéithe trade to fill the void. Simon
Hagaerts, perhaps the most important of the matkieoshad worked under the Ruckers’s
shadow, entered into a contract with Couchet’s widaéngela vanden Brant, to teach her
twelve-year-old son the craft of harpsichord malkang to supply her with harpsichords,
presumably to be sold under the Couchet niecording to recently discovered documents,
Joris Britsen I, still described in 1649 as a ocabimaker, as his father had been, entered the
Guild of St. Luke as a harpsichord maker in 1655f6lowed three years later by his son, Joris
1. " Quite likely Joris I, perhaps already his fathead learned the craft by making cases and
other wooden harpsichord components for the Rudikengy, either as a direct employee or as a
subcontractor. Also joining the Guild in 1655/56aasarpsichord maker in his own right was
Gommaar van Everbroeck. Angela vanden Brant’s stgras godmother to van Everbroeck’s
twin sons born in 1649 suggests that he was therob@ouchet’'s employees. Van Everbroeck’s
close association with Couchet’s circle is alsadated by his employment of the same painter
who had decorated soundboards for Couchet.

The design, construction, and materials of theBaagrbroeck harpsichord are closely
related to those of the Ruckers family. Certainanutifferences from standard Ruckers practice
are also found among the handful of surviving unsients made either by Joannes Couchet in
his later years or by his successors. These inth&lene-piece lid, the lack of a tool
compartment with a door in the spine, and the ¢aigon of the roses, with the angel and initials
to be viewed and read by one standing at the et sot at the keyboard. The van Everbroeck
harpsichord, like one made as late as 1680 by Bakmmnes Couch&has the conventional
Ruckers single-manual disposition of a single @ stnd a 4.

Much of the demand for harpsichords in Antwerp as@nvirons in the second half of
the seventeenth century and the early eighteengt hawve been met by the continued use and
ravalemenbf old Ruckers instruments. Nevertheless, thegotescarcity of instruments newly
made during that period is probably misleading. mtmberst/ 7 written on several parts of the
van Everbroeck harpsichord of 1659 indicates herhade no fewer than sevsteertstukken



(harpsichords) during the three or four years shree@ad joined the Guild. The total number of
his harpsichords might actually have been considigtagher, since the number on an
instrument might refer only to its own particulaodel. In view of the generally dismal survival
rate of Antwerp harpsichords from this period, skievival of even this one by van Everbroeck is
fortunate. All the more remarkable is that it has/szed essentially in its original state,
musically and decoratively.
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1. Plan view
(photo by Bill Willroth, Sr.).



Description and Analysis

Inscriptions:

* GOMMARVS ¢ VAN « EVERBROECK ¢ FECIT » ANTVERPIZ (on the name
batten in red paint on a gold ground; Figure 2);

GVE (cast into the gilt lead rose, 73%2 mm in ditanearound a putto facing forward
and playing the harp; Figure 3);

1659 (painted on the soundboard between the bassfehe 8' bridge and the spine;
Figure 4).

st/ 7 (written in ink on the back of the nametéatthe bass sidepiece of the keyframe,
and the GG/BB key; Figure 5).
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2. Keywell with the maker’s inscription
(photo by Bill Willroth, Sr.)

3. Rose



4. Date painted on the soundboard
(photo by Bill Willroth, Sr.)

5. The maker's numbet / 7, written on the key frame

Principal dimensions: Length 2093 mm; width 795gheof walls without bottom board 252;
length of cheek 585; length of tail 245; width dable for the keyboard between the end blocks
723. Tail angle 63% degrees.

Construction:

In general, the materials and construction of #eeand soundboard conform to the style
of Ruckers-family harpsichords. The walls and hottre of poplar; thicknesses: spine 16%2 mm
near the front, down to 15 at the middle and tdikek 165% ; bent side 16% near the cheek,
down to 15% at the middle and 14%: at the taill;1i@j bottom (not original) 11 to 12. The walls
are joined in the Ruckers manner: the spine-taie@omitered, the tail-bentside and bentside-
cheek with the characteristic miter on the insidgipn and lap on the outer. The bottom is
attached to the underside of the walls. The wriestiqp 198 mm wide, is of quarter-sawed oak,
tapered in thickness from 40% mm at the namebaa?d t its rear edge (both measurements
including the veneer of soundboard wood, about 3tmak). As in Ruckers harpsichords, the
upper belly rail is set at an angle and held imssio the spine and cheek liners, which continue
to the wrest plank.



The soundboard and wrest-plank veneer are of qusateed spruce. The nuts are of
beech; the 8' bridge is of cherry sawed to its eutive 4' bridge is a modern replacement. At the
bent side and tail, the 8' hitch pins are driven molding, 52 mm high, glued to the edge of the
soundboard along these walls and along the spidetaek. The 8' bridge is back-pinned from
GG/BB to B . (Although back-pinning of the bass octave isé@kpected, the pins themselves
are modern and are driven into the bridge uncharattally low, about midway between the
upper and lower edges of the bridge. There ceytaiever were any back pins in the usual
position. Because the tail section and the trebtead the 8' hitch-pin molding have been
replaced, one cannot judge the plausibility of wikeethe maker might have relied on side-draft
rather than back pinning to keep the bass strim@ism contact with the bridge.) Internally, there
are three lower braces and three upper-level qgatsFigure 6).

6. Interior, photographed during a restoration met1970s
(photo from the NMM archives)



The only significant deviations from normal Ruckeasstruction is the lack of a tool
compartment with its door in the spine. The fistér brace, which in Ruckers harpsichords
runs at an angle between the spine and cheek arekses a wall of the tool compartment, is
here, like the other braces, perpendicular to piirees On the underside of the soundboard are the
usual heavy 4' hitch-pin rail, cutoff bar, and foilns between the latter and the spine liner. As in
some Ruckers harpsichords, a block is glued tet@dboard and bent-side liner in the bass
(Figure 7).

7. Detail of the interior,showing the presumablygoral block
glued to the bent-side liner and the soundboard
(photo from the NMM archives)

Action and disposition:

The instrument retains its original dispositioraa$ingle manual with compass GG/BB to
c® (50 notes; Figure 8).

8. Keyboard



There are two registers arranged so:

<4
8 >

The ends of the two registers project through theek. There is an undivided buff stop for the
8', moved by gripping a tab at the bass end ob#tten.

Note names g, a, and h written in ink behind then8@ 4' wrest pins indicate that the
apparent BB key in the short octave was tuned to GG t&€AA, and E to BB . The key
levers are of poplar variably 13 to 14 mm thickeTtatural covers are of bone, with heads
variably 39 to 39% long, decorated with four scitiees and notches similar to those on
Ruckers keys. The key fronts are decorated witharmodrcades. The sharps are the originals of
bog oak, 64%2 mm long. The three-octave measuteeafatural heads is 503 mm, while it is 498
at the distal end of the levers. The key frameeiysimilar to those in Ruckers single-manual
harpsichords, also with the balance rail originalhgled such that the balance points in the treble
are slightly more distant than those in the bassaddred from the front of the natural covers, the
GG/BB balance point is 138 mnt is 148; from the balance point to the distal ehthe lever is
243 at GG/BB, 238 at’cFrom the balance point to the center of the rgajm i.e., the point
between the 8" and 4' jacks) is 212 at GG/BB, 2@3. &he line of balance pins for the sharps is
12 mm behind the naturals.

The gap between the wrest plank and upper bellysr86 mm wide. (The edges of the
soundboard and wreest-plank veneer probably queeldhthe gap originally but have been
trimmed flush.) The two upper guides and the jaresmodern replacements, but the lower
guide is original. In the Ruckers style, it is olimdboard wood, 3%2 mm thick, covered with
leather on top and parchment underneath, ancit$ édge is reinforced by a rib. The longer
slots, 15% mm, for the front row of jacks, confithvat this was the 8' set, while the back row,
with slots 12% mm long, was for the narrower 4kgad®resumably the jacks were like those of
the Ruckers, with two dampers in the 8' and only iorthe 4'.

Table 1
Harpsichord by Gommaar Van Everbroec
Antwerp, 1659
String lengths and plucking points
(all measurements in millimeters)

)

8' 4"
plucking plucking
length X length .
point point
c 172 53 76 34
f2 232 - 115 —
c’ 323 67 170 42
fl 467 —~ 244 —
ct 678 87 338 50

f 913 - 451 —
C 1178 110 591 57
F 1466 - 747 -
C 1618 138 904 66
GG/BB| 1628 140 936 66




Scaling and layout:

String lengths and plucking points are given inl&ab Pairs of holes from pins used to
position the 8' bridge are visible dtand f . The three-octave measure of the lateral spading o
the strings at the registers is 498 mm.

9. Plan of a typical Ruckers transposing doubleAbgreas Ruckers, 1608, in the Russell
Collection, Edinburgh; reconstruction of the origirstate, drawn by the author)
superimposed on the plan view of the Van Everbrbagssichord
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The outline of the case and the layout of the wptstk and soundboard of the van
Everbroeck harpsichord are very similar to thosa sfandard Ruckers two-manual harpsichord,
as can be seen by superimposing plans (Figuren@yeTare, however, some subtle differences in
the designs. While the positions of the nuts invitue Everbroeck harpsichord are very close to
those of Ruckers doubles (see Table 2, columns,AR€)bridges are, in most places, slightly in
front of the Ruckers bridges. Therefore, van Evagbk’s strings are somewhat shorter, as can
be seen in Table 2 (columns D-F) and in a comparaiaph (Figure 10). The maker
undoubtedly did this deliberately so that the mstent could be tuned to a somewhat higher
pitch than the usuahoristaof Antwerp harpsichords, “Ruckers reference pitebout & = 410
hz? Throughout the compass, van Everbroeck’s stringthes fall between normal Ruckers
scaling and that of an undated Couchet harpsicfi@ble 2, column G) clearly intended to be
tuned a tone higher thamorista to about &= 460 hz, the same pitch as that of Ruckeved:-
virginals!® Thus, it seems, the van Everbroeck harpsichdee diJoannes Couchet double of
1646 with similar intermediate scaling (Table 2uoon H), was intended to be tuned a semitone
abovechorista™

Table 2
Comparison of nut pin positions and string lenggthgarious harpsichords:

AR 1608: Andreas Ruckers, 1608; standard transpatinble (Russell Collection, Edinburgh
IR 1638: Joannes Ruckers, 1638; standard trangpdsinble (Russell Collection, Edinburgh)
GVE 1659: Gommaar Van Everbroeck, 1659; high-psicigle

IC n.d.: Joannes(?) Couchet, no date; high-pitelsi(Metropolitan Museum, New York)+
IC 1646: Joannes Couchet, 1646; high-pitch transgatouble (MIM, Brussels)8

(all measurements in millimeters)

>

Nameboard to nut pin String lengths
A B C D E F G H
AR1608| IR 1638 GVE 1659| AR 1608| IR 1638| GVE 1659| IC n.d. IC 1646
c 156 154 155 174 174 172 159 173
c“| 138 137 140 355 354 323 315 33§
8|c| 117 117 121 698 704 678 607 678
C 95 92 98 1212 1196 1178 1004 114p
C 67 64 69 1624 1664 1618 1491 1628
c 194 193 192 78 84 76 78 -
c“| 186 186 182 175 175 170 153 —
4| c 179 179 176 339 348 338 296 -
C 170 171 168 623 621 591 508 —
C 162 163 158 925 931 904 791 -
*The author’s reconstruction of the original state.
tMeasurements from O’'BrieRuckersp. 252, and a technical drawing by Edward R. €uyrfh977.
tMeasurements by the author.
8Measurements from Meeus, op. cit., p. 29.
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10. String lengths, 8' and 4', of the van Everbkoearpsichord (white lines) compared
with those (black lines) of a typical Ruckers tqaosing double (Andreas Ruckers, 1608;
author’s reconstruction of the original state).

To scale harpsichords and virginals for varioutedént pitches, the Ruckers and other
Antwerp makers shortened or lengthened their stamsteaing lengths fochoristaby the
appropriate ratio, such as 8:9 for a whole tonédrigr 4:3 for a fourth lower. Because the
scaling of the van Everbroeck harpsichord, like tifaany individual Ruckers instrument, is not
perfectly accurate from note to note or octavedmwe>? the particular ratio that he used for
raising the pitch by a semitone is not immediatdlyious. There are several possibilities. It is
quite unlikely that any maker of this period wounlave used the factor of an equal-tempered
semitone (the twelfth root of two), but he mightbaised the close approximation of this by the
ratio 17:18, widely known since Vincenzo Galilecoenmended it in 1581 for fretting lutes and
viols.*®* More likely, however, van Everbroeck would havedisne of the common
approximations for the two different semitones v&der-comma meantone temperament, either
15:14 for the diatonic semitone (also called thgomsemitone, the interval, for example,
between B and C) or 24:23 for the chromatic semitone (abted the minor semitone, the
interval, for example, between C and)E* The 15:14 ratio had, indeed, been used by sixteent
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century Antwerp makers for instruments tuned a &&meibelowchorista® Nevertheless, if we
reverse the process with van Everbroeck’s stringtles and, through multiplication by each of
the three likely factors, convert them back tottipeitative values fochorista we find that the
24:23 ratio yields the best agreement with stan®arckers scaling: compare columns D and E
in Table 3. The same can be said of the scalingeoCouchet harpsichord of 1646 (column I).

Table 3

String lengths (in mm) of high-pitch harpsichorgs®ommaar Van Everbroeck, 1659, and Joannes
Couchet, 1646, converted to their equivalents eneteone lower in pitch through multiplication by
three possible factors for semitones of differergs

15/14 (the diatonic or major semitone of quartemot meantone temperament)

18/17 (a common approximation of the equal-tempsezditone)

24/23 (the chromatic or minor semitone of quartanma meantone temperament)
for comparison with a standard double by Joanneké&ts, 1638. For both the Van Everbroeck and
Couchet instruments, the values converted by ttierfaf 24/23 (showbold in columns D and I) agre¢
best with the standard Ruckers scaling (also shHmovehin column E). This suggests that Van
Everbroeck and Couchet intended these instrumeriits tuned a minor semitone belohorista the
standard Ruckers pitch.

Van Everbroeck %323;? Joannes Couchet
1659 (IR 1638) 1646
A B C D E F G H |
actual | x15/14 x 18/1y x 24/43 actual* actualt| x15/14 x 18/17 x 24/33
c 172 184 182 179 174 173 185 183 181
c 323 346 342 337 354 338 362 359 353
8| ¢ 678 726 718 707 704 678 726 718 707
c 1178 1262 1247| 1229 1196 1142 1224 1209 1192
C 1618 1734 1713| 1688 1664 1623 1739 1718 1694
c’ 76 81 80 79 84 — — — —
c 170 182 180 177 175 ~ — - —
4| ¢t 338 362 359 353 348 — — — —
c 591 633 626 617 621 — — — —
C 904 969 957 943 931 — — — -

*Measurements from Meeus, “Le Clavecin de Joha@msghet, Anvers 1646,” p. 29.
tMeasurements from O’BrieRuckerspp. 252-253.

Although the scaling of the van Everbroeck harpsidias a whole suggests that the
maker designed it to be tuned a chromatic semitigteer than standard models, he was not very
rigorous in its execution. The 8' strings aroufdre notably shorter than the theoretical ideal.
Another problematic aspect of the instrument’s glesir execution is the curve of the 4' hitch-
pin rail, which seems rather too close to the ild® from about ato & and would still be too
close even if the bridge in this area had beertipasd farther back, as in standard Ruckers
doubles.
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Decoration:

In general, the decoration, which remains substtipintact in its original state, is in the
manner of Ruckers harpsichords. The case was midll¢he usual moldings, left unpainted
along the upper edge. The molding at the bottofroimt of the keyboard is a recent replacement.
The flowers, birds, fruit, a shrimp, a snail, ancbgerpillar on the soundboard and wrest-plank
veneer are attributed to the same anonymous paiutieidecorated the late instruments of
Joannes Ruckers and his successor Joannes Cbualéh the Couchet of 1646, there are no
borders around the bridges and edges nor any apad®eBlock-printed papers cover the
nameboard and line the interior of the case ardbeavrest plank and soundboard (Figures 11
and 12).

11. Decorative paper on the nameboard

12. Ddecorative paper on the interior of the case,
around the soundboard and wrest plank

These two patterns, a third used as a border omtieor of the lid (Figure 13), and a fourth
used as a border on the front flap (Figure 14) werged in red on white paper (now yellowed).
Only the last of these is similar to a pattern fimRuckers instrument$.On the nameboard
paper, there is a green line painted above andvadle main pattern and a red line at the outer
edges of the border pattern. The interior surfaéélse key cheeks are papered but if there is a
printed pattern, it cannot be seen under the béirgt ppossibly original, covering the paper.
Above the paint layer, the cheeks are decoratdu fatir narrow strips of paper printed with a
rope pattern in red, continuing the red and grewslpainted on the nameboard paper. The
endblocks are decorated with red arabesques off-amibe ground (Figure 15).



13. Decorative paper used as a border on the lidrior

14. Decorative paper used as a border on the ffiamt

15. The bass end of the keywell

14
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The lid, as in some late Couchet instruments simgle panel, without the separate
hinged flap over the jack rail, wrest plank, angtk@ard. The interior, within the border, is
covered with paper printed with an ochre-coloreaavgrain (Figure 16), similar but not
identical to the familiar paper of Ruckers lids.

16. Paper with wood-grain pattern on the lid intari
On this paper, within a narrow black border strgre, red painted arabesques and the motto
written in black:

LAVDE TVA, LECTOR, NON INDIGET AVTHOR; OPVSVE:
HOC OPVS AVTHOREM LAVDAT, HIC AVTHOR OPVS

Reader, neither the author nor the work requires poaise: the work glorifies the
author; the author [glorifies] the wotR.

Written in red on a ground of ocher-colored paiithim the borders of the fallboard hinged to
the edge of the bottom in front of the keyboarthes motto:

NON NISI MOTA CANO

Not unless stirred do | sing.
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17. Exterior of the lid
(photo by Bill Willroth, Sr.)

The exterior of the lid (Figure 17) is painted wélhblack border surrounding simulated marble,
red with black and white streaks, rather lessfskithan the marbling on Ruckers harpsichords.
Originally the exterior of the case was would haeen painted similarly, but this was removed,
probably long ago, and black borders were repaiatednd each surface. The brass hinges and
the escutcheon and hasp for the lock are modetacepents. The outlines of the somewhat
similar original hinges can be seen on the lid (Fegl8).

18. One of the modern replacement hinges on thexterior,
with the shape of the former hinge outlined inpghet
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Condition:

The instrument is substantially in its originaltstaRepairs, mostly done during a
restoration in France in the 1970s, have incluépthcement of the bottom board; reinforcement
of the cheek and spine by battens at their frogeednd vertical pieces inset on the exterior near
the ends of the nameboard; reinforcement of thbylithree battens screwed across its exterior;
provision of new upper guides, jacks, and jack raplacement of the tail section of the 8' hitch-
pin molding and several short sections along thn biele; reinforcement of the soundboard,
somewhat weakened by woodworm, with strips of cwitihe underside; and, evidently to
prevent contact of the 4' strings with the distdideundboard, installation of a new 4' bridge
higher than the original and raising the 4' nutégluing it atop a thick shim. At some time, a rib
was glued between the cutoff bar and the 4' hitalrgal under the 4' bridge in the tenor,
presumably to counteract its sinking. The standmade at the NMM in the 1980s.

! Jeannine Lambrechts-Douillédededelingen van het Ruckers-Genootschap |I:
Klavecimbelbouwersfamilie Hagaei{s982).

% A harpsichord by Simon Hagaerts (with a false dearRuckers inscription and date 1632; in
the Musée de la Musique, Paris) is described bide Bran-Ricci, in Lambrechts-Douillez,
Klavecimbelbouwersfamilie Hagaerigp. 25-28. A virginal by Cornelis Hagaerts, 1§B6the
Rockoxhuis, Antwerp), is described by Cornelis A8 ibid., pp. 29-49. (This is the same
instrument as the Cornelis Hagaerts virginal sol8aheby’s in 1980 and listed separately in
Donald H. BoalchMakers of the Harpsichord and Clavichord, 1440-183Brev. edition,

edited by Charles Mould [Oxford: Clarendon Pre€895], p. 349). Also by Cornelis Hagaerts is
amuselarof 1641, described in Alain and Marie-Christines&hm, “La collection Yannick
Guillou,” Musique-Images-Instrumens(1996), pp. 118-121. By Simon Hagaerts theenis
undated harpsichord in the Muziekinstrumentenmus@&rassels (no. 2931). A non-existent
harpsichord by Cornelis Hagaerts, 1652, is mentia@reoneously in Giulia Nuti, “At the Piccola
Accademia di Montisi: Interview with Alan Curtis @Bruce Kennedy,Harpsichord &
Fortepianol12, no. 1 (Autumn 2007), p. 20; | am grateful to Mennedy for the information
that he was misquoted.

% The Britsen harpsichord of 1681, in the Museumelilés, Antwerp, is described in my “Two
Antwerp Harpsichords from the Second Half of thees¢eenth Century,” in J. Lambrechts-
Douillez and J. KosteiMededelingen van het Ruckers-Genootséhéfpaintwerp: Ruckers
Genootschap, 2009), pp. pp. 105-127. About thevectaginals of 1676 and 1686, see Grant
O’Brien, Ruckers: a Harpsichord and Virginal Building Traidih (Cambridge: Cambridge
University Press, 1990), pp. 35 and 287-289. Airabwith rose initialed PDB
(Muziekinstrumentenmuseum, Brussels, no. 2925)ghbto have been made by (Peter) Daniel
Bader, is, | believe, entirely a crude nineteerghtary fake.

* For documents referring to Andreas Ruckers thefddd Younger as deceased in these years
see Jeannine Lambrechts-Douillbededelingen van het Ruckers-GenootschapANdreas
Ruckers de oude, Andreas Ruckers de j¢h§84), pp. 30 and 49; for Couchet see the same
author'sMededelingen van het Ruckers-Genootschap V: Ddiéa@ouchet(1986), p. 23.
Dulckens’s oeuvre is described in detail in Jeaarfiay,Archives Dulcken, Volume(Brussels:
Musée Instrumental and Tutzing: Hans Schneider7198
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> Letter of G.F. Duarte to Constantijn Huygens, 5rdhal648, transcribed in W.J.A. Jonckbloet
and J.P.N. Landviusique et musiciens au XV#iécle: correspondance et ceuvre musicales de
Constantin Huygenf_eiden: E.J. Brill, 1882), p. cxcl; see also Q#r, Ruckersp. 305.

® See Lambrechts-DouilleDe familie Couchetpp. 24-29.

’ See the documents about the Britsens as publishédLambrechts-Douillez iMededelingen
van het Ruckers-Genootsch@ppp. 13-27.

8 This instrument is described in John Koskaryboard Musical Instruments in the Museum of
Fine Arts, BostoriBoston: Museum of Fine Arts, 1994), pp. 47-61.

® Choristawas the term used in Antwerp by G.F. Duarte foe“hatural pitch of this country” in
a letter of 5 May 1648: see Jonckbloet & Laktisique et musicieng. cxcii; also O'Brien,
Ruckersp. 305. Following evidence, albeit scant, of piteh of organs in the region, it would
have been slightly lower than O’Brien’s estimatexof 413 to 419 hz ilRuckersp. 62.

19 The Ruckers system of instruments of differengtha tuned to different pitches is explained
in O'Brien, Ruckerschap. 4.

1 See Nicolas Meeus, “Le Clavecin de Johannes Cousheers 1646, The Brussels Musuem
of Musical Instruments Bulletih, no. 1/2 (1971), pp. 15-29, and O’Bri€&uckers pp. 271-272.
12 For example, the 82string in two well-preserved standard single-mahaapsichords by
Andreas Ruckers varies from 359 mm in an examplgenma 1607 (NMM 7384) to only 348
mm in another made in 1637 (in the Germanische®h&imuseum, Nuremberg; see O’Brien,
Ruckersp. 265).

13 Vincenzo GalileiDialogo della musica antica et della moderfiorence, 1581), p. 49. See
also Mark LindleyLutes, Viols and Temperameii@ambridge: Cambridge University Press,
1984), p. 21.

“ These ratios were specified in the clavichordifrgs instructions in Claas Douwe3rondig
Ondersoek van de toonen der mugikaneker, 1699; facs. reprint, Amsterdam: Fritsi
1970), pp. 100-103. See also J. Murrary Barbduning and Temperament: a Historical Survey
2nd ed. (East Lansing: Michigan State UniversitgsS8r 1953), pp. 30-31.

15| discuss this in “Traditional Iberian Harpsichdvtaking in Its European ContexiGalpin
Society Journabl (2008), pp. 3-78, and in “The Virginal by Hass, Antwerp, 1578, at the
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