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The Bonafinis Spinet: 
An Early Harpsichord Converted into a 

Tangent Piano 

STEWART POLLENS 

A LTHOUGH THE DEVELOPMENT of a keyboard instrument with pivoted 
hammers and escapement mechanism just prior to 1700 established 

Bartolomeo Cristofori as the inventor of the piano, there are written 
references to instruments that may have had striking actions that were 
developed many years earlier. These include a diagram and description of 
what is apparently a hinged, leaded, hammer-like mechanism to be used in 
a keyboard instrument, found in the manuscript of Henri-Arnault of 
Zwolle, ca. 1440; 1 there is also a letter of 1598 from Hippolito Cricca to the 
Duke of Modena listing materials needed to construct an "Instrumento 
Piano e Forte."2 While Arnault's action is not clearly described and the 
"Piano e Forte" may in fact denote a harpsichord with contrasting registers, 
such early references suggest that stringed keyboard instruments with 
striking mechanisms may have been conceived , though perhaps never 
built, as early as 250 years before Cristofori's time. One reason these 
references have received little attention from historians of the piano is that 
no early instrument possessing a striking mechanism that could 
corroborate these vague or ambiguous allusions has been known to exist. 

A small pentagonal octave spinet harpsichord converted at an early date 
into a tangent piano may provide evidence, however, of a piano made in 
the sixteenth or early seventeenth century (fig. I). While the instrument 
itself has un_dergone essentially no alteration other than the removal of the 
harpsichord jacks and jack-rail cover, the subsequent installation of 
tangents, and the addition of some small ivory ornaments, the instrument's 
nameboard with its important inscriptions may in fact be from another 
instrument. 

The spinettino, acquired by the Metropolitan Museum of Art in 1889 as 
part of the Crosby Brown collection, has a compass of cle-a"' (gtt'" omitted), 
forty-one keys, consistent with Italian keyboard instruments of the mid to 

I. Paris, Bibliotheque nationale, MS fonds lat. 7295, fol. 128; facsimile ed., Les Traites 
d'Henri-J\rnau.lt de Zwolle el de divers anonymes (Kassel: Barenreiter, 1972). 

2. Luigi Francesco Valdrighi , J\1usurgiana (Modena, 1879), 26. 
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FIGURE l. The Bonafinis spinet in the Metropoli tan Museum of An, New York, plan view. Photograph by the author. 
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F1ccRE 2. Detail oft he sp inet"s soundboard rosetle. Photograph by 1he author. 

late sixteenth century. I ts small , lightl y constructed cypress-wood case is 
decorated with delicate moldings, natura l and blackened bone studs, and 
an especiall y fine soundboard rosette of cypress wood backed with 
parchment (fig. 2). A group of geometric and foliate ivory carvings of 
various later dates (several of which are presently missing) are glued above 
the nameboard of the instrument (fig. 3). Soundboard ribbing, corne r 
bracing, and other structural elements are neatly executed, as are the box 
slide and mortising thrnugh the soundboard . 
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F1cuRE 3. Front view of the spinet. Photograph by the author. 
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THE BONAFINIS SPINET 9 

The soundboard mortises for the jacks are numbered in ink at every 
fifth jack. The numbers I , 2 and 3, denoting string gauges, are inked 
between the bridge and hitchpin rail; the numbers ascend as the string 
diameters decrease, in the manner of the continental wire gauge. These 
gauge numbers , however, appear somewhat high for a plucked instrument 
of this scaling_:i They would in fact be bette r suited to an instrument with a 
striking mechanism, and thus might have been added after the instrument 
was converted into a tangent-action piano. 

The keyboard is original, and is also carefull y made (by sixteenth­
century Ita lian standards). The levers are of quartered beech mounted on 
a triple-rail softwood key frame. The natural keys are covered with bone 
and are nea tly scribed, chamferrecl, and gouged between the two scribed 
lines (fig. 4). T he original key fronts are missing, but two bone arcades 
(perhaps late r additions) survive. Bone and blackened bone studs are 
mounted on the back of the playing surface of the keys. The levers have 
been numbered twice in ink; one set of inked numbers is faded, and the 
levers were presumably renumbered during a restoration (see fig. 4). Old 
(but presumably not original) wire is present. The present stringing is 
entirely of brass, as are hitch pins and bridge pins. 

The balance-pin mortises consist of drilled holes and unusual flared 
mortices (fig. 5) that provide clearance when the key is pressed. The key is 
guided by slips of wood let into the back encl of each lever, and by a 
grooved rack attached to the back rail of the key frame. An overrail, 
perhaps added when the harpsichord action was removed and th e 
tangents installed , is wired to the grooved rack, limiting key travel. The 
jack-rail supports a re present, but the jack-rail cover is missing; this 
structure may have been discarded when the original tangent action was 
fitted . (The cover would have interfered with the damper wires fixed to the 
older tangents. ) 

The instrument is presently fitted with a full set of numbered striking 
tangents (the numbering is not done by the same hand that numbered the 
key levers, nor does it match the numbering in the inscription dated 1717); 
the tangents are not the original ones fitted to the instrument, however, as 
four additional tangents found inside the case (see figs. 6 and 7) are much 
older than the present complete set. The tangents are rectangular slips 
with a carved upper platform offset to one side. The offset is needed 
because the original harpsichord jacks were positioned between the strings, 

3. Case dimensions, str ing lengths. and ga uges of ex isting wires are g iven in the A ppen­
dix. 



FIGURE 4. Keyboard of the spinet, showing two sets of numbers and overrail. Photograph by the author. 

0 

'-
0 
C: 
;,, 
z 
;,. 
r-
0 .,., .., 
:i: 

"' ;,. 
:,:: 
"' ;,, 
n 
;,. 
z 
:,:: 
C: 
V, 

n 
;,. 
r-
z 
:'.l 
;,, 
C: 
:,:: 
"' z .., 
V, 

0 
Q 

"' .., 
-< 



THE 80!\AFI N ISSPl!\ET II 

FIGURE 5. Detail of key levers showing flared mortices . The extra holes in the top 
key were evidently caused by nails used to fix the plank to the key bed prior to 
marking and sawing. The holes pass through into the key bed. A similar hole is 
found in the bottom key. Photograph by the author. 



FIGU RE 6. Tange nt s. The top row is th e late r set. lac king dampe rs. T he bouo m four , which a re earlie r (poss ibh· late sixteenth or ea rly 
seventeenth century), " ·ere recentl y disc<J\'e red inside the instrument. Pho tograph by th e author . 
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FIGURE 7. Delail o f one o f earlie r Langen ls, wilh marks thal may be remnants of an 
inscription. Photograph by the author. 
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while the striking face of the tange lll must sit di rectly under the string. The 
striking surface is quite long (the ave rage length is about 8 mm) and not 
truly optimum for producing a clear, penetrating sound. One edge of the 
strikin g surface is beve lled to prevent it from striking the neighboring 
string. 

T he two generations o f tangellls differ in several ways. The newer set 
was never fi ued with dampers , and its striking surfaces were lined with thin 
lea ther (the lea ther presently g lued to the to ps o f the tangellls appears to 

be a lumated sheep o r kid skin ). The older tangents show no traces o f 

lea ther nor any remnallls o f a nimal glue a long the striking surface. One o f 
the o lde r tangellls may bear an inscription, but it is e lllirely illegible, and 

what a ppea rs to be writing may in fact be j ust ab ras ion or din. The two se ts 
o f tangellls a re also constructed of diffe rem wood s: the older ones are o f 
quartered beech , the newer ones of maple. T he full se t of striking tangents 
consists for the most part of copies of the four olde r tangents found stored 
in the instrument. The lack of dam pers suggests that these tangems may 
have been fi u ecl in the late e ighteenth cenlll ry when sma ll hammered 
keyboard instrumem s without dampers became fas hionable (pa rticularly 

in Ger ma n-spea king countries) . 
T he da mpers found on the four older tangems consist of a small piece 

o f lea the r suspended above the striking surface o f the tangent by a piece o f 
brass wire. T he wire is crimped arou nd the leathe r damper and is curved 

in such a way that the height and pos ition of the clamper can be eas ily 
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djusted. When the key is at rest, the tangent hangs from the string by the 
lamper (fig. 8) . Only three of the lea ther dampers are present, and they 
are quite old and deteriorated. The lea th er is ex tremely soft and fin e in 
texture and appears to have been eithe r o il dressed or tanned. It is 
interesting to note that one of the ve ry few dated harpsichords of th e 
sixteenth century that possess remnants o f the original dampers, the 1581 
double virginal by Hans Ruckers (Metropoli tan Museum of An), appears 
to have been fined with dampers o f simila rly folded leather. 

When the spinet was conven ed from plucking to striking action, the 
jack-rail cover was apparently removed to provide clearance for the 
dampers. In order to limit key d ip, an ove rrail was wired above the backrail 
of the key frame. The brass wire used to auach the overrail is of the same 
gauge as the wire used in the dampers of the four o lder tangents. Both the 
damper wires and the overrai l wire a lso have similar draw marks 
(presumably made by a worn draw plate) . 

The na meboa rd is in sc ribed in ink: FR A N CISCUS BONA FIN IS 

MDLXXXV (fig. 9). On the verso (fig 10), le ft side, also in ink, is wriuen: 
Fact-um anno 1587. In the center another hand has wriuen , in a darker ink : 

Post spaci urn cen t um trigi n ta du o a rl.orum Restauratum a me N: !\': anno 1717. 
(After a period of one hundred and thirt y-t wo yea rs resto red by me N: N: in the 
year 1717.) 

The right side o f the back of the name board has been scraped clean and 
no inscription is visible under normal light. Because it appeared that the 
area had been scraped to obliterate an inscription , tha t section of the name­
board was examined and photographed using several types of illumina­
tion. Two devices for viewing in infra-red light4 were used, as well as pho­
tography in infra-red light and infra-red lumin escencf' ph otography; 
photography in ultra-violet light and visual exam ination and photography 
with both long and short-wave ultra-violet fluorescence were also used. 

Traces of an inscription could be read by visua l examination using long­
wavelength ultra-violet light, and were enhanced by high-contrast photog­
raphy of fluorescence excited by long-wavelength u ltra-violet light. At­
tempts were made to furth er enhance sections of the inscription by 
computer imaging techniques. Resu lts reported by Dr. J oseph Biegel of 
the Photo-Optics Depa rtment of the ITEK Corporation (Lexington, 

4. T hese devices are the VVV R Infra-red Viewer and HamamaLsu Infra-Red Viewi ng 
System. I would like to thank ~•laryanne Aineswo nh of the Pai1nin g Conservat ion Labora­
tory for her ass istance wi th the infra-red exam ination. 
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FIG URE 8. Detail of tangent positioned in guide. Photograph by the author. 

Mass.) indicate that the word "Martello" was clearly visible on the computer 
monitor, and that in fact it appeared to be written over another inscription 
that was illegible and very faded. 

Only a small part of the inscription was made clear enough through 
ultra-violet fluorescence that an interpretation could be attempted (see 
figs. 11, 12a, and 12b). My reading of this fragmentary and very unclear 
inscription is as follows (second line): "R Colla A Martello __J __ :: F 
__ ano 1632." Another reading of the second line of the inscription is 
"Rifatto A Martello. "" This would suggest that a striking mechanism, de­
noted by the word martello (hammer), had been installed or possibly re­
paired by that date. While the term "colla" could refer to a glued repair, the 
striking tangents (both old and newer sets) are carved from solid stock and 
are not glued together, as their shape might suggest. One of the olde r tan­
gents has a small wooden pin projecting from the bottom surface that is 
conceivably glued into the tangent, but no glue can be observed even with 
the assistance ofan ultra-violet lamp. (The purpose of the pin, presumably, 
is to increase the effective length of the tangent, thereby "regulating" the 
tangent's action.) 

5. This opinion was voiced by Dr. Luigi Ferdinando Tagliavini , who examined lhe in­
strumeru in 1986. 



FIGURE 9. l'\ameboard, obverse side, showing central joint. Phowgraph by the author. 

FIGURE I 0. Na meboard , verso. The lighter, scraped section is al the right. Photograph by the author. 

FIG URE 11. Detai l of the r ight side of the nameboard , ,·e rso. Photograph b)' the author using ultra-,· io let fluorescence. 
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FIG URES 12a and 12b. Detail of the right side of the nameboard , ve rso , slightly enlarged, with two different degrees of contrast en­
hancement. Photographs by the author. 
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A disturbing aspect of the nameboard is the central lap joint. It is un­
likely that a maker would construct a nameboard with a central joint, but a 
reasonable explanation for this may be that the batten forming the name­
board was made for a larger instrument and later cut down to fit this 
spinet. The inscription relating to the instrument's restoration in 1717 runs 
Fluently across the joint, and thus would appear to have been added after 
the batten was cut down and rejoined. Because the join occurs between the 
names "Franciscus" and "Bonafinis," there is no way of knowing whether it 
predates that inscription. Extensions of the serifs of the letter "B" in 
"Bonafinis" apparently cross the joint, but these extensions could have 
been added after the joint was made in an effort to disguise it. The sawing 
and rejoining of the nameboard may have been done to reduce the length 
of a pre-existing nameboard (perhaps made for an instrument in 1585) in 
order to use it in this smaller instrument constructed two years later­
hence the seemingly contradictory inscription "Factum anno 1587" found 
on the back. The board may have been shortened in the center and re­
joined in this complex way in an attempt LO preserve the inked decorations 
at either end, and perhaps to retain the maker's name. Nevertheless, the 
inked arabesques have been cut through slightly at both the ends and along 
the bottom edge, evidence that the board was trimmed at those points as 
well. The batten is held in place by two carved wooden pins (of which only 
one survives) which pass through pierced studs projecting down from the 
front wall of the case. While there has been no red rilling of either name­
board or studs or apparent movement of the studs, thus supporting the 
speculation that the nameboard may be the original one fitted to this instru­
ment, traces of the obliterated inscription appear to run through one of the 
holes, lending further support LO the idea that the nameboard was origi­
nally made for another instrument. 

Was Franciscus Bonafinis the maker of this instrument? Arriving at a 
decision as to whether or not the maker's name "Franciscus Bonafinis" was 
inscribed prior to the creation of the central joint is complicated by the nat­
ure of the joint used. Since the lap joint might have been made to remove 
even a short section of material, and since the front transverse saw cut is 
made just before the "B" in BO NAFI N IS, the maker's name may have 
been present prior to the rejoining (as stated above, the presence of the 
serif extensions is inconclusive). There is the possibility that Bonafinis 
made both this instrument and the (presumably larger) instrument from 
which the nameboard came. The presence of two dates only two years 
apart on the nameboard suggests that some important alteration may have 
occurred shortly after the instrument was made (1587 may refer to the 
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date the tangent action was fitted); or perhaps an older nameboard was 
adapted to fit a newly made instrument. The only other known instrument 
by the maker Bonafinis is a virgina l dated 1560 at Ingatestone Hall , Essex6 

The inscription relating to the 1717 restoration, certa inly added after 
the nameboard was rejoined, oddly contradicts the neighboring inscrip­
tion , "Factum anno 1587"; for it refers to the earlier date in Roman numer­
als found on the other side. The sixteenth-century dates are found on op­
posite sides of the same half of the joined nameboard , ruling out the 
possibility that half of one nameboard made in 1585 and half of one made 
in 1587 were joined together. At the joint, the grain patterns of the le ft and 
right pieces do not appear to match. But little meaning can be ascribed to 
this point , as the nameboard is slab sawn, and the grain meanders so that 
the removal of a short section might destroy the continuity of gra in lines 
(fig. 13). Both the calligraphy and overall appearance of the front and back 
inscriptions appear similar in age; but it is difficult to compare hands, for 
the front inscription is in formal capitals marked out by scribe lines, whi le 
the verso is in freer script. Aside from the scraped section of the back of the 
nameboard (which is consequently lighter in color), the wood, color , and 
patination of the nameboard appear to match the rest of the case of the 
instrument. The batten has been reglued at the joint several times, and at 
present the fit is poor and very obvious. Both animal-hide g lue and traces 
of shellac are present (the latter evidently used as an adhesive, as no traces 
of this material are found elsewhere on the instrument). 

The spinet is most certainly from the mid to late sixteenth century .; The 
inscriptions on the nameboard also appear to be genuine, although the bat­
ten itself may have been made originally for a larger instrument. Judging 
from the verso inscription it seems possible that another, earlier instru­
ment may have been fitted with tangents in, or prior to , 1632. There is no 
way of knowing when the batten may have been transferred to this instru­
ment, but the instrument's own set of tangents could easily date from that 
same period. The inscription concerning the fitting or restoration of the 
striking tangents in the original instrument may have been scraped off at 
that time, but more likely in 17 17 during its later restoration . (It is ironic 

6. Donald Boalch, Makers of the Harpsichord and Clavichord 1440-/840, 2d ed. (London: 
Oxford University Press, 1974), 17 , "Bonafin is," and 11 , "Benism is"; and F. G. Emmison. 
"A Virginal by(?) Franciscus Bona finis, 1560, at I ngatestone Hall," Galpi11 Societyjounwl 17 
( 1964): 109- 10. 

7. This statement is based upon the instrument's compass and appearance. It is the opin ­
ion of Dr.John Henry van dcr Meer, who saw the instrument in 1986, that it is mid sixteenth 
century. 



F IG U RE 13. Detail of th e nameboardjoint photogra phed in raking light to re,·eal grain lines. Photograph by the author. 
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that the date 171 7 is given by Christoph Gottlieb Schroter for his invention 
of a tangent action. 8) 

Although there is little to cause doubt that the spinet is a sixteenth­
century instrument, the date of its conversion into a tangent piano is unce r­
tain 9 The four o lder tangents found in the instrument may very well date 
from the la te sixteenth or early seventeenth centur y, for the wood (in te rms 
of type, grain and growth structure, method of sawing, and patina) is in 
fac t quite similar to that used in making the key levers. While the inscrip­
tion on the back of the nameboard may provide information about this o r a 
previous instrument's conversion, it has been obliterated to such an ex tent 
that a number of sophisticated techniques have thus far fa iled to decipher 
it. One might speculate that the nameboard and its inscription concerning 
the ham mer(s) came from another instrument; but it is unlikely that the 
older tangents were originally made for ano ther instrument , as they ap­
pear to fit this box slide perfectly, and the offset striking surfaces coincide 
with the cramped string band of this small instrument. 

Whe the r Franciscus Bonafinis made this instrument, o r another instru­
ment from which the nameboard came, is a matter of speculation. In either 
case, he may not have been the individual who converted the little spine t­
lino into a tangent piano. Furthe r examination of the nameboard inscrip­
tion may shed more light on this matte r , but at this point one can only say 
that this instrument is an extremely ea rly tangent piano , and that in fact it 
may be the earliest piano known. 

The Metropolitan Museum of Art, New York 

8. Lorenz Christoph i'vlizler, Neu -erOffnete musikalische Bibliothek (Leipzig, 1739- 54). vol. 
3, pl. :1, p. 474ff. A model o flhi s aclion was re ported in I 738 to have bee n submiued 10 th e 
Dresden co urt in an un successful auempt to win funds for its constru ction. 

9. Edwin Ripin's un published article "The Bonafinis Spinet: On Ro lllc to the Piano" dis­
cusses this instrument's co nve rsion into a tange nt piano. He ass igns the date of the conver­
sio n LO 1717 (th e date of the vis ible inscription o n the back o f the namcboa rd; but he was not 
aware of the obl itera ted inscription visible under lo ng-wave ultra-vio let light , and he docs 
no t mention the four o lder tangents wi th the leather dampers. 
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APPENDIX 

The Bonafinis Spinet: Dimensions, String Lengths and Wire 

Dimensions 

Overa ll width: 76.6 cm Octa,·e span/-j"': 45.2 cm 

Overall depth (excluding studs): 31.5 cm 
Case height (excluding studs): 14.:, cm 
Case-wall thickness: 3.5-4.5 mm 

Length of natura l key plate: 7.9 Clll 

Length of accidenta l: :).2 cm 
Soundboard rose diameter: 6.8 cm 

String Length 

cle 62.2 cm 

I 61.3 cm 
C 53. 1 cm 

I' 44. 7 cm 
3 1.4 cm 

I" 23.4 cm 
15.3 cm 

/"' 11.0cm 

a"' 8.6 cm 

String Lengths 

Original Plucking Point 

5.8 cm 
7.2 cm 

11.2cm 
11.3 cm 
7.2 cm 
6. 1 cm 
5.0 cm 
6.2 cm (from long bridge: 5.0 cm from 

short bridge) 
6.0 cm (from long bridge: 2.6 cm from 

short bridge) 

Wire 

Gauge Markings 
(Wriuen in ink on soundboard between bridge and hitch pin 

Key No. Note Gauge No. 

I cle I(') 
9 c' 2 
24 d#" 3 

Present Wire (brass throughout) 

Key No. Note 

1-8 cle-b 
9-22 c'-c#" 

23-34 d"-c#"' 
35-40 d"' "' -g 
41 a"' 

Diameter 

.488-.49 mm 

.442 mm 

.402 mm 

.398-.394 mm 

.:374 mm 
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