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A Celestini Harpsichord Rediscovered

There exist only about 30 known Italian harpsichords from the sixteenth century, so the discovery of an instrument by a famous builder from this period, new to the musical world, is a significant event. But what makes this discovery outstanding is the part the instrument played in the musical life of the Medicis, as testified by the documentary evidence. In common with nearly all the remaining 16th harpsichords, the present disposition of the instrument is not that of the maker’s. In fact, as this article will show, the instrument has had a particularly eventful career. From its original C/E-f’’’ 2x8’ disposition it was first rebuilt with a five octave range, C/E-c’’’’, with 4 registers 2x16’  2x8’,  but with the 8’ registers extending only to c’’’; and with the missing top octave of the 8’ registers added later.  Subsequently, these registers were given a new bridge with again a 4 octave compass to c’’’, and finally in the late 18th century the instrument was rebuilt with its present disposition of 5 octaves FF-f’’’ 2x8’.

  The instrument 

The harpsichord, (photo 1) now in private ownership, is inscribed  “IOANNIS CELESTINI VENETI MDXCIIII” on the jack rail  (photo n. 2). At first sight  it would seem to be a fake. Although in construction style it has the appearance of  a typical thin-cased Italian instrument, its width, 108cm,  is  out of all proportion for a harpsichord of its period. In fact it has a five octave range, FF-f’’’,  with two 8’ registers, a typical eighteenth century disposition. However, close inspection of  the elaborate decoration which covers the inside border of the case above the soundboard, the jack rail and the key well,  reveals that this is identical  in both style and  execution to that of the Celestini virginals dated 1593 in the collection of the Royal College of Music in London (photos n. 3 and 4). Furthermore the two instruments also share the same soundboard and cap mouldings. Thin strips of cypress, pierced to leave a pattern of geometrical shapes, have been glued to the surfaces to be decorated, giving the effect of relief work. Mother of pearl plates have been inserted in the spaces created, and the whole surface, including the mouldings, is covered in arabesques executed in shell gold, red, green and blue paint. On the nameboard there are four oval miniature paintings representing scenes taken from mythology, executed on parchment and protected by thin sheets of glass. Likewise,  there are another five miniatures on the upper surface of the jackrail. Some tiny traces of decoration on the outside of the case sides indicate that these were probably decorated as well. Interestingly,  this style of decoration is characteristic of a few other furniture objects. Presumably all were decorated in the same “bottega” active in Venice at the end of the sixteenth century
.

Unfortunately, in common with many large Italian harpsichords, the instrument has suffered the horrible indignity of having a piece of its tail cut off. However, because the new tailpiece needed to be a little longer than the original one, a piece of the spine from the discarded tail section, bearing the original decoration, was used in its place. The workmanship is inferior to that of Celestini, instead of the  mitred joint we would expect (as we can see in the original cheekpiece/bentside joint)  it is just butted on to the end of the instrument. During this operation, carried out relatively recently, the bridge, which was almost certainly the present one, had also to be shortened, and one can see the trace on the soundboard where it continued beyond the present tail. The actual shortened length of the instrument is 228cm. If we add the piece of the original spine which comprises the present tailpiece, which is 30cm long , that gives a minimum original length for the instrument of 258cm, but in view of its large width it  was probably somewhat longer.

The jack rail, in cypress, does not fit into forked support blocks glued to the spine and cheeckpiece, as in most Italian harpsichords. Instead it fits onto trapezoidal blocks. That on the spine  has been moved 31mm towards the tail end of the instrument, indicating a corresponding change in angle of the gap (photo n. 5). 

The sounboard,  like the case sides, is of cypress with a rose made in two layers of gilt and lacquered parchment (photo n. 6).

As mentioned above, the instrument is at present fitted with a five octave keyboard,  FF-f’’’,  with ivory naturals, arcaded ivory fronts and ebony accidentals, some of which have been replaced with rosewood. Instead of the usual Italian box registers there are separate upper and lower guides. The jacks are of the conventional Italian type in walnut with holly tongues and brass springs. The wrestblock in walnut has a cypress veneer. These action parts: keyboard, bridges,  registers and jacks, have been built for the instrument’s present FF-f’’’ five octave state, they bear no traces of a previous layout.

The baseboard, of 22mm thick fir, has had two square holes sawn  out of it and then replugged in the course of some previous intervention. One of these has been removed to gain access to the interior of the instrument. This reveals an unusual structure. Instead of the usual soundboard liners, there are 2cm thick inner case walls  in fir, glued around the baseboard and extending to the level of the soundboard.( Fig. 1) There are no braces, but traces where the Italian style triangular knees, glued to these inner case walls and the baseboard, have been removed. There are none of the construction lines scribed on the baseboard that are often found in early Italian harpsichords .  A large part of the underside of the soundboard has been obscured by having white cloth glued to it, making detailed inspection impossible. The only soundboard barring visible are three transverse ribs, but of a workmanship whose quality makes it unlikely to be that of Celestini. There is no sign of any octave register hitchpin rail or cutoff bar.
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Fig.1 cross section of the case of the instrument

Thus the component parts of this harpsichord may be divided into three groups: the first consists of the case parts in cypress pertaining unquestionably to Celestini because of their original decoration; the second  of the keyboard, registers, jacks bridges and wrestblock that belong to the five octave  FF-f’’’ rebuild; the third of the baseboard and internal framing, of less certain origin. For the purposes of this article we are assuming the soundboard to be original. It was normal for restorers and rebuilders to retain the original soundboard of an instrument . The soundboard of a stringed instrument has always been considered to be the most important part for the quality of the sound, being as it were, the soul of the instrument (one thinks of the Ruckers soundboards removed from otherwise discarded instruments in the eighteenth century, to be incorporated in the soundboards of new instruments). In the case of this Celestini, as we shall see,  the soundboard bears the traces of  the many changes the instrument has lived through. 

The Original Disposition 


As with the RCM virginals, and very fortunately for us, the decoration of the frontboard extends down to the level of the original natural key covers, with the decorator leaving spaces where the panel was hidden by the backs of the accidental keys (Photo n. 7). This reveals the original spacing and range of the keyboard, which needless to say, do not correspond to the present 5 octave keyboard. The range was a common sixteenth century one: C/E-f’’’. The keys, though having the normal layout, were unusually large, with an octave span of 182mm, corresponding to a stichmaß of 549mm. This compares with the octave span of 168mm (stichmaß 505mm) of the 1596 and 1608 Celestini harpsichords. The accidentals, however, appear to be of normal width and height (12mm wide and 1cm high). The instrument, however, is much wider than its original keyboard. Its total width is 108cm, and the original nameboard rules out the possibility that this width is the result of a later modification. This makes this instrument the widest historical harpsichord  in existence (by comparison, the 1596 Celestini harpsichord is only 818mm wide). This large width means that there were spaces of 122mm on either side of the original keyboard. 

For such a big instrument we might expect a correspondingly long scaling.  Without the original wrestblock or bridges we cannot be certain about the original scaling, but a close examination of the soundboard has revealed some small pin holes (about 1mm in diameter) that could well have been positioning holes for a bridge.  They are indicated in fig.2, to the right of the present bridge position. Italian bridges normally run almost parallel to the bentside, and these pin holes would fit that requirement. Bridges were of course glued onto the soundboard before the latter was fitted into the instrument, with the soundboard on the bench. Pins driven through the soundboard into the bench would help locate the bridge when gluing it onto the soundboard
.

Of the three Celestini harpsichords listed in Boalch
, two have been examined by Denzil Wraight
 and are thought to be genuine. 

	Boalch 3 number
	Ownership
	Range
	Stops

	
	
	
	

	CELESTINI, G 1596
	Royal Ontario Museum, Toronto, Canada
	C/E-f’’’
	2x8’

	CELESTINI, G 1608(2)
	Museum für Kunst und Gewerbe, Hamburg, Germany
	C/E-f’’’
	2x8’


The scalings as reported by Wraight are as follows:

	
	1596
	1608

	
	string length
	Plucking point
	String length
	Plucking point

	f’’’
	87
	50
	99
	69

	c’’’
	120
	64
	129
	79

	f’’
	180
	79
	129
	93

	c’’
	238
	90
	254
	102

	f’
	355
	103
	377
	115

	c’
	472
	112
	497
	124

	f
	698
	122
	752
	136

	c
	957
	129
	1027
	145

	F
	1322
	139
	1416
	155

	C/E
	1331
	139
	1428
	157


The possibility suggests itself that our instrument may have been designed to play an octave below these smaller instruments, that is with strings twice the length. Fig.3 shows a hypothetical stringband layout  created by placing a nut centre line in such a way as to  double the c’’ string length of the 1596 instrument, the soundboard bridge line following the small guide pin holes. As can be seen from the following table, it turns out that the plucking point lengths for the top half of the range of this reconstruction are quite close to a doubling of those of the Toronto Celestini. In the bass, the plucking distance is limited by the width of the wrestplank and in any case an excessive lengthening would result in too deep a touch.

	
	1594 reconstruction

	
	String length
	Plucking point

	f’’’
	170
	90

	c’’’
	240
	120

	f’’
	340
	140

	c’’
	475
	170

	F’
	720
	180

	c’
	945
	190

	c
	1810
	220


It would seem that, as with the two smaller instruments,  there was no octave register in Celestini’s original disposition. There are plugged holes in the soundboard (discussed in the next section of this article) that at first sight might seem be in the right position for the hitch pins of an octave register, but they have the wrong spacing for Celestini’s 50 note range.The jackrail, of which the cloth covered part of the underside is 55mm wide, seems to big for a single register instrument, so we are led to the conclusion that the original disposition was 2x8’. 

So at what pitch might this instrument have been playing? It is tempting to try and reconstruct a series of pitch relationships for the 20 or so remaining Venetian sixteenth century harpsichords based on on a comparison of their string scalings, just as has been done for the somewhat later instruments of the Ruckers family in Antwerp
. However for sixteenth century Venice the situation may not be so simple. We cannot be sure that the Venetian builders were always using the same stringing materials, or that the tension that they were bringing these strings to, relative to breaking point, was the same. About half the remaining sixteenth century Venetian harpsichords, as do nearly all the virginals, display an original c’’ string length in the 300/350mm range, consistent with iron strings at a pitch of a’=440 Hz or somewhat higher.  The others have c’’ lengths ranging from 235mm to 416mm. An exception is the instrument in the Deutsches Museum in Munich which is believed to be by Franciscus Patavinus from 1561 (unfortunately the original nameboard bearing the maker’s inscription and date has been lost)
 with a c’’ scaling of 471mm, similar to our Celestini. So both the 1561 Patavinus  and the 1594 Celestini, asuming they were strung in the same material, would have played a fourth or fifth below the instruments with the more common c’’ scaling in the 300/350mm range.  This would seem to have been a time when keyboard players were quite used to transposing by these intervals; at a later date, perhaps around the middle of the next century, changes in musical practise occasioned the need for the first of the rebuildings of the 1594 Celestini, described in the next section.

We are left with the puzzle of why Celestini made such a large case for his instrument. That it was a chromatic harpsichord seems to be ruled out by the frontboard decoration which indicates a normal spacing for the keyboard without raised sharps. For the same reason we can rule out a transposing keyboard. There remain the possibilities that it was designed as part of a claviorganum, or that quite simply Celestini thought that such a large case would make a better resonator for the base notes, just as a violoncello is not an elongated violin but an enlargement in all three dimensions. 

The Rebuildings


The main challenge in studying this instrument was trying to make sense of the numerous plugged holes in the soundboard (photo n. 8), whose positions are indicated in fig.2. They are the bridge pin and hitch pin holes for an octave register (or registers). As we shall see, it is likely that during the period that an octave bridge was in use, the Celestini was a 16’ instrument, so we shall call this octave bridge the 8’ bridge. Two lines of bridge pin holes cross over each other, and one of them, which must be the later row, extending further into the tail of the instrument, crosses over the original line of hitch pin holes as well. As a result, the row of hitch pin holes for this new bridge departs from that of the earlier bridge in the bass (forming a slight angle where it leaves the original line of holes). In addition, (thouh for clarity not shown in fig.2)  there is a row of smaller holes of about 1.5mm in diameter added to the treble end of the earlier row of bridge pin holes, that beginning further from the gap in the treble. This indicates that an extra piece of bridge was added at some time- in fact the slight angle formed where the two rows meet indicate that there was a join here. 22 of these added pin holes are visible, but the line disappears under the present upper register at the treble end, and there is room for a couple more. In addition, the line of hitch pin holes for these added bridge pins passes under the present bridge, confirming that this was not the bridge position in use at that time. For the moment let us concentrate on the two intersecting rows of 90 pin holes.

One of the most common compasses in 17th century harpsichord building, C/E-c’’’ has 45 notes, which is half of 90. Of course, 90 holes would result if a register of 45 pins were to be displaced laterally by redrilling new holes, but this would have been done twice, once for each of the earlier and later 8’ bridges, which makes this hypothesis seem unlikely. Another idea is that the holes represent two 8’ registers  for this C/E-c’’’ range. In fact a closer inspection confirms  that the strings were grouped in pairs, the distance of the holes from the spine does not progress evenly, for the earlier row the strings of the same note were 10mm apart, and those of adjacent notes, 7mm. This pairing becomes particularly marked  in the bass end of the later row. As can be seen in fig.2, these octave register pin holes stop well short of the treble end of the soundboard, but it was not unheard of for an octave register not to extend to the top of the keyboard range. An example is the 1571 Nicola Fontana harpsichord in the National Museum of Hungary
. Against this hypothesis, however, is the fact that the pin holes are nearly evenly spaced. In a harpsichord with two 8’ stops one would expect to see the strings grouped in pairs about 3mm apart. 


An indication for a possible explanation of this string spacing comes from a bill that Bartolomeo Cristofori submitted to Ferdinando  dei Medici, asking to be paid for work done on a Celestini harpsichord
:

From the 25th June1694

For the remaking of a four register harpsichord of Celestini spent in Cypress from

Crete




. . .
L3
10

In scalet cloth


. . . 
L4
5

In Glue, and brass wire

. . . 
L2
15

Days of work for three months
. . . 
L117

For the assistent


. . . 
L26

my bill




. . . 
L252







A di 25 Gugno 1694


Per rifare un Cembalo à quatro registri del Celestini speso in Ciprezo di

Candia



. . . 
L 3
10

in Pano scarlato


. . . 
L4
 5

in Cola, et fillo di ottone

. . .
L2
15

giornate a lavorante per mesi tre
. . . 
L117

al garzone



. . . 
L26

mia futura



. . . 
L252

As is well known, at the time Cristofori was instrument builder and restorer for the Medicis. Let us suppose that Cristofori was refer ring to our harpsichord. In that case the four registers would have meant meant 2x16’, 2x8’: and the strings would have been arranged as in fig.4, giving rise to an almost equal spacing of the 8’ pins (the 8’ strings would have been at course at a lower level than the 16’ strings).


[image: image2.wmf] 

16' strings

 

8' strings

 


Fig.4  a possible string and jack layout for the 4 register disposition


Of course this would have meant squeezing four registers into a limited space (at most 55mm as stated above)  but this would have been possible.

Fig. 5 shows the position of the longer c strings for the earlier 8’ bridge, with the added octave in the treble . The nut centre line position in the diagram is hypothetical. In fact with respect to Celestini’s original layout, the c strings have been moved towards the bass, thus lengthening the scaling further. To put the 8’ nut in a reasonable position requires giving the longer octave register a scaling in the 300/350mm range for c’’, suitable for iron stringing at the somewhat high Venetian pitch. So assuming the range for the octave bridge was C/E-c’’’, the keyboard must have had a  a 5 octave range C/E-c’’’’. This 5 octave range was not unprecedented, for as early as 1579  Baffo had made an instrument with this same compass 
.

As for  the significance of the change in position of the 8’ bridge, a possibility is that it was Cristofori who decided to move it. Two important features of Cristofori’s harpsichords are the use of brass strings throughout and his preference for long bass strings, continuing the exact Pythagorean doubling further down than other makers. We must also consider that at the end of the  seventeenth century Florence used a somewhat lower pitch (below 440Hz) than Venice.In the treble, he may have wished to increase the 8’ bridge’s distance from the line of hitch pins by moving it forwards. Fig.6 shows a possible layout for the nuts based on a c’’ scaling of 280mm for the longer 8’ register and 560mm for the 16’, still using Celestini’s original  bridge position for the 16’ registers.

 It was quite possibly Cristofori, given that he worked on the instrument for 3 months, who rebuilt the instrument using the 2cm inner case walls mentioned above. The increase in tension resulting from extending the instrument’s original range to 5 octaves and the addition of two octave registers, is quite likely to have caused a collapse of the original case rendering such a rebuild necessary. This would have entailed entirely dismantling the original instrument, building a new internal case with its 2cm thick sides, and glueing the original case sides and soundboard on to the new structure. Not an easy operation. However the quality of the workmanship here is high. It is noteworthy that several of Cristofori’s late instruments incorporate 2cm thick inner case walls, although in these instruments the sides have been bent by sawing many kerf cuts, lacking in those of the Celestini. We cannot be sure however, that this drastic rebuilding was done at this time. It may have been carried out at some later date during the instrument’s Medici period, either by Cristofori or one of his successors (see below)
.  

The Last rebuilding

The history of the upkeep of the Medici keyboard instruments has been investigated from archival sources by Pierluigi Ferrari and Giuliana Montanari
. We may summarise it by saying that after the death of Cristofori in 1732, the care of the keyboard instruments passed to his pupil Giovanni Ferrini, and upon the latter’s decease in 1758 to Giovanni’s sons, first Giuseppe and then from 1783, after Giuseppe’s death , Filippo, who died in 1795. He in turn was succeeded by his workshop assistant Filippo Corti.


In a revision of the keyboard instruments that Giuseppe Ferrini carried out in 1765 we read:  

No 1 
A harpsichord of four registers, completely requilled, replaced half the strings and repaired the keyboard.

(no 1 Un cimbalo a quattro registri, si è rimpennato tutto di pianta, e rimessa la metà delle corde e accomodata la tastiera)

In all likelihood this refers to our instrument, as no other references to four-register harpsichords have been found in the Medici archives.


More explicit are a series of documents from the archives, covering the period 1744 to 1784, specifically mentioning a 4 register harpsichord of Celestini made in 1594 with ivory keyboard and 4 miniatures. The instrument was evidently much in demand and being lent to various musicians. 


So the conversion of the instrument to its present two register state must have occurred after 1784, and in all probability was the work either of Filippo Ferrini or of Filippo Corti. The fact that Filippo Ferrini carried out this type of work is confirmed in a series of bills he presented for various repairs. One of these, dated 1786, corresponds to the work done on the Celestini, and even if it is not possible to demonstrate that the bill refers to our instrument, it shows that these rebuildings were carried out at this late date.


..made a new keyboard and converted to fa in the bass and fa in the treble, and new wrestblock and new registers and new jacks and new tuning pins and new bridges

(…fatto la tastiera nova e ridotto a fafaut ne bassi e fafaut ne soprani e pancone novo e registri novi e saltarelli novi e pironi novi e ponti novi)
  

 
In 1788 he presents a bill for repairing the case of a Celestini harpsichord
.


It is interesting that Filippo’s work displays many hallmarks of the Cristofori tradition. Beginning with the keyboard, the levers are in chestnut, typical of Cristofori. The tails of the ivory natural key covers are cut off in line with the backs of the sharps instead of extending under the frontboard, as is usual in keyboard instruments.


The bridge and nut are made with the same profile, which is typical of Cristofori

[image: image3.wmf]
Typical Cristofori Bridge Profile


Normal Italian Bridge Profile

Fig. 7

The soundboard bridge is double pinned throughout, as in Cristofori’s pianos. And the hitch pins, instead of being driven through the soundboard into the liner underneath, are raised up on a rail bearing the bridge profile, as if Ferrini wanted to reduce the downbearing on the bridge, again a Cristofori feature.

The registers, as mentioned above are unusual for an Italian instrument. The upper guides overlap the soundboard and wrestblock. Each  one is held in place along its edge by 4 nails passing into the soundboard and wrestplank respectively (photo n. 9). To anyone familiar with the Cristofori instruments in the collection of the University of Leipzig, these registers immediately remind one of those of the 1722 harpsichord there. Curiously, only the front register is movable, the nail holes being elongated into slots to allow for the necessary movement. There is no sign of there ever having been a stop lever. 

The scaling, however is shorter than that favoured by Cristofori, with a c’’ length of 259mm, probably indicating a higher pitch in use at the end of the 18th century. 


Many of these features are  found in a number of anonymous instruments that have been ascribed to a Florentine school of harpsichord making
 . The anonymous Italian  instrument owned by Colin Tilney, for instance has 18mm thick inner case walls reaching up to soundboard level like our Celestini, but here mounted on top of the baseboard instead of being glued around it. It has the same system of upper and lower jack guides as the Celestini and the soundboard bridge, like the Celestini, is kerf-bent with a very similar profile and dimensions
. The scaling of Tilney’s instrument , with the longer c’’ of 251mm is even shorter than that of the Celestini. The same  jack guide system is also shared by the anonymous instrument in the Stearns Collection of  the University of Michigan (number 1332) attributed to Giovanni Ferrini c.1750 
, and by the anonymous harpsichord (number 89) in the collection of the University of Leipsig
. It would seem that Cristofori’s successors, although lacking his creative genius, continued to copy the dtails of his construction style

.


The last reference in the Medici archives that may refer to  our instrument is a bill written by Marco Calastrini, a well known cabinet maker, in  1807, for repairs to an unspecified harpsichord in which amongst other things he mentions installing two dovetail inserts to hold down  the wrestplank, and work done on the keyboard balance pins
. That this bill may possibly refer to our Celestini is supported by the presence of these inserts in the 1594 instrument as can be seen in the illustration (Photo 10), the fact that the present keyboard balance pins are unusually thick and the fact that some of the accidental keys have been replaced with a kind of rosewood known to have been used by Calastrini.


We may well imagine that the instrument’s famous builder,its large size and its beautiful decoration made it much in demand throughout its life. In fact it was being used right up to the first years of the 19th century. However This has also meant that the instrument has undergone a series of transformations and rebuildings to suit the changing needs of the music of the two hundred or more years in which it was played.

[image: image4.wmf]
Fig. 2  The soundboard showing the present bridge position, the plugged holes and the small positioning holes

[image: image5.wmf]
Fig.3 A possible reconstruction of the original stringband, including the missing tail section. The keyboard spacing is that indicated by the frontboard decoration. 

[image: image6.wmf]
Fig. 5    Position of the longer C strings for the earlier 8’ bridge with the added octave in the treble (the nut position is hypothetical)

[image: image7.wmf]
Fig.6  A possible layout for the string band using the postions of the newer 8’ bridge pins and the guide pin holes for the 16’ bridge
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