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ABSTRACT

This article takes a deeper look at the harpsichord in the collection of the Museo
Casa de la Bola, a unique example of its kind in Mexico City. Since the origin of
the instrument is unknown, we first need to determine its geographic provenance.
To obtain this information a thorough study was carried out to analyze, on the one
hand, the structural characteristics of the harpsichord by comparing it against those
referenced in the existing literature and, on the other, the microscopic anatomy of
the wood by taking samples for the analysis of its cellular structures. The results

show that both aspects correspond to Italian harpsichord building traditions during

the Baroque period, particularly those associated with the city of Naples.
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he harpsichord kept in the Museo Casa de la Bola (Mexico

City) is one of the few examples of keyboard instruments

from the 17" and 18" centuries preserved in Mexico (Fig-
ures 1, 2, and 3). So far, six clavichords, two harpsichords, and one
virginal are known to exist in the national territory (Marifio, 2014,
p. 40). Of the two harpsichords, only one is in Mexico City: the one
currently exhibited as a part of the collection at Museo Casa de la
Bola, a building that was the main residence of collector Antonio
Haghenbeck y de la Lama from 1942 until his death in 1991." Being
one of only two harpsichords currently in Mexico, it is a highly valu-
able specimen for the study regarding building practices of musical

instruments during the Baroque period.

FIGURE 1. Harpsichord of the Museo Casa de la Bola (Photograph: Ramsés Juarez, 2020;
courtesy: Museo Casa de la Bola, Fundacion Cultural Antonio Haghenbeck y de la Lama IAP’s
collection, 2023).

T Antonio Haghenbeck y de la Lama (1902-1991) was heir to the fortune and real
estate business of the Haghenbeck family after the death of his father. He spent his
entire life devotedly collecting art pieces and antiques, many of which he acquired
during his journeys across Europe. He was a man with great philanthropic and ani-
mal welfare interests, which is why he created two private assistance foundations,
one for the care of animals and the elderly, and the other for the preservation of
three house museums (including the Casa de la Bola Museum) open to the public.
He established that, after his death, his assets would be used to maintain both
foundations in operation.
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FIGURE 2. Exterior
view of the mcs
harpsichord
(Photograph: Ramsés
Juarez, 2020;
courtesy: Museo
Casa de la Bola,
Fundacion Cultural
Antonio Haghenbeck
y de la Lama IAP’s
collection, 2023).

FIGURE 3. Interior
view of the mcB
harpsichord
(Photograph: Ramsés
Juarez, 2020;
courtesy: Museo
Casa de la Bola,
Fundacién Cultural
Antonio Haghenbeck
y de la Lama IAP’s
collection, 2023).
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Haghenbeck’s harpsichord poses several questions due to
the absence of typical identifying hallmarks in harpsichords. For
instance, makers of these instruments traditionally placed a visi-
ble inscription on the nameboard—the front panel above the key-
board—that would include the maker’'s name as well as the place
and year of its building. Occasionally, this information would be hid-
den on the sides of the keyboard, one of the keys, or even some-
where in its mechanism. However, no such trace has been found on
the mcB harpsichord so far.?

In order to identify exactly where and when the instrument
originated, we analyzed its structural and material characteris-

2 For the purposes of this article, our object of study will be referred to as the mca
harpsichord according to the acronym of the Museo Casa de la Bola.
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tics. At this point, it is important to note that harpsichord build-
ing traditions that emerged in each country have been classified
by its designs, structures, and materials into what is known today
as national schools. The main ones are ltalian, Flemish, French,
English, and German (Kottick, 2003, p. 3). According to the most
recent research, local traditions within the Italian school have been
identified in several cities, each with its own distinctive elements,
including the wood species used.

The identification of wood species used in the creation of cul-
tural heritage objects is important to help us confirm the use of
local and traditional species in the periods in which they were built
and, accordingly, to find out both the biocultural resources of the
different periods in which the materials were selected, as well as to
determine their relevance, accessibility, and even scarcity in order
to be able to conserve them or correctly repair them. The inherent
technological adaptation to this process is part of the history of the
usage of materials and their impact on the evolution of the building
of such important cultural objects as musical instruments.

In order to determine the origin of this harpsichord, we reviewed
its structural system, as well as the wood species used in its build-

ing.

BACKGROUND

The terms clavicymbalum, magno cimbalo, and clavicembalo ap-
pear in several documents from the courts of Ferrara, Modena, and
Padua (Strohm, 1991; Coelho & Polk, 2016; Kottick, 2003). As for
the world’s surviving harpsichords, the oldest dates to the 16™ cen-
tury, with at least 40 examples built before 1600 (Koster, 2019, p.
7), with Italian specimens being those made by Vinncentius in 1515
and by Hieronymus Bononiensis in 1521 (Wraight, 1986; Hubbard,
1965).

[talian makers produced two varieties of harpsichords: the first
variety consists of instruments with thin sides, which required an
external case to protect them, while the sides of the second vari-
ety were simply made thicker to simulate the case feature found
in the first one. Moreover, specific characteristics distinguish the
instruments built from one city to another’s. In the case of Nea-
politan harpsichords, we find that the rail support that protects
the mechanism? is held in place by a groove that coincides with

¢ The rail is a piece of wood that prevents the harpsichord mechanism from slipping
out of place. The mechanism of the instrument is made up of a series of moving
parts called jacks.
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a wooden bar attached to the walls of the instrument. Addition-
ally, the keyboards of these harpsichords are removed from the
instrument horizontally, as it would be done with a typical drawer.
Finally, these instruments often had a decorative parchment rose
on the soundboard, in addition to ornamental patterns on the keys
(O’Brien, 2009; O’'Brien & Nocerino, 2005).

The wood species used for the building of harpsichords, which
differ in each country, were usually determined by local availability.
The use of cypress wood (Cupressus sempervirens) was exclusive
to Italian makers: it is found on the sides of harpsichords as well as
in the keyboards, jacks,* and even the soundboard (Hubbard, 1965,
p. 203). Hubbard demonstrates just how frequently it is used: in
a sample of 62 Italian harpsichords, 47 had a soundboard made
of this wood (Hubbard, 1965, pp. 38-39). The wood used in the
soundboard is generally quarter-sawn, except for the harpsichord
studied by Jensen (1998), which is made of cypress wood and has
a tangential cut (p. 71). This element is important since Italian mak-
ers are the only ones who came to use tangential cut wood in their
soundboards (Hubbard, 1965, p. 10; Kottick, 2003, p. 73).

Olive wood (Olea europaea), although not very widespread, was
used due to its great hardness and attractive appearance. In Italy
it came to be used as a structural part of the instrument since,
being of local origin, large planks could be easily obtained. Chirico
(2009) records its use for repairing the frame of a harpsichord be-
longing to Cardinal Pietro Ottoboniin 1694 (p. 112). Outside ltaly, it
was mainly used as veneer for decorative details in marquetry and
intarsia (Germann, 2007, p. 136).

Softwoods, such as fir (Abies alba) and spruce (Picea abies),
were useful for the soundboard of harpsichords, while hardwoods,
such as pear (Pyrus communis) and boxwood (Buxus semper-
virens), were useful for the mechanism (Hubbard, 1965, p. 201).
Finally, for the building of harpsichords, imported woods were re-
served for the decorative elements due to their high cost. Ebony
(Diospyros crassiflora), from Africa, is a wood that, because of its
hardness and color, is almost always found as key covers.

Although cypress is the signature wood used in Italian instru-
ments, there is a margin of variation and variability depending on
the cities where the harpsichords were built. Martin (2012) identi-
fied that both the sides and the soundboard of those made in Ven-
ice were made from cypress wood, while in Naples and Sicily maple

4 The jacks are the parts of the mechanism that transmit the vertical movement
from the keys and allow a plectrum (pick) to strum the strings, thus causing them
to vibrate.
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was used for the former and, sometimes, also for the latter (p. 20).
This is corroborated by Koster (2019), who also points that Neapol-
itan harpsichords have maple sides and a spruce soundboard, as
opposed to Venetian ones, with cypress sides and soundboard (p.
8). As for Rome and Florence, their harpsichords had cypress sides
and spruce soundboard (Martin, 2012, p. 20).

HYPOTHESIS

The construction and structural system as well as the types of
wood used in the mce harpsichord correspond to an instrument of
Neapolitan origin.

METHODOLOGY

Structural analysis of the mcs harpsichord

A comparative study was made between the visible structural char-
acteristics of the mce harpsichord and those described in the lit-
erature, in order to establish the attribution of the instrument to
one of the national schools of harpsichord building and, if possible,
to trace its origin back to a specific city (Hubbard, 1965; Kottick,
2003). The general layout of the instrument, the keyboard struc-
ture, the rail attachment, the remains of the rose, and the deco-
rative pattern of the keys were all analyzed. As for features not
documented in the literature, specimens were sought from which
to compare with those found in the structures of the mcs harpsi-
chord.

Study of the microscopic anatomy of wood

Sampling

Samples of 1.5 mm? were extracted from eight selected areas in
each representative structure of the constructive technology:
soundboard, nameboard, jack, wrest plank, sharp key, side of the
instrument, natural key, and bridge (Figure 4), which were taken to
the Laboratorio de Anatomia Funcional y Biomecanica de Plantas
Vasculares (Laboratory of Functional Anatomy and Biomechanics
of Vascular Plants) at Universidad Auténoma Metropolitana-Uni-
dad Iztapalapa (uam-1).
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FIGURE 4.
Schematic
drawing of the
mcBs harpsichord
(Drawing: Ramsés
Juarez, 2023).
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Schematic drawing of harpsichord

Top view
Side of the
instrument
Parchment {
rose
Soundboard
Jacks Rail attachment
,‘-I V\?r_est pl.an_ék - - Bridge
eI
Natural key | | |
Sharp key
Front view
Keyboard blocks
Processing

The fragments were deposited in vials with a hydrating solution in
PEG 200 at 15%. Samples were mounted on a freezing slide and
covered with Tissue Teck” to cut the three typical sections using a
Leica® freezing microtome at -20 °C. Transverse, tangential, and
radial sections were made and mounted on slides and covered with
Entellan Resin®. Photographs were taken to verify the microscopic
structure in the sections obtained.
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Identification was made by comparing the presence or absence
of vessel elements and their cellular contents, such as gums, latex,
or crystals; porosity,® vessel grouping;® axial” and radial parenchy-
ma,® and fibers.® The analysis of each wood included the recogni-
tion of characteristic cells from each genus. Descriptions followed
the criteria of the International Association of Wood Anatomists
(1awa, 1989), Kribs (1968), and Schweingruber (1990).

RESULTS

Structural analysis

The physical characteristics of the mce harpsichord were com-
pared with those presented in the existing literature. The elements
of the instrument that were analyzed were its general layout, the
keyboard structure, the rail fastening, the remains of the rose, and
the decorative pattern of the keys.

The harpsichord is 2.04 m long, 83.8 cm wide, and 18.6 cm
deep; it consists of a single keyboard with two sets of strings per
note. Along the inside of the sides, a molding simulates the rim of
the instrument inside a thicker-walled case. As mentioned previ-
ously, in the background of this article, this feature is unique to
harpsichords built in Italy.

The next element that yields information about the origin of the
instrument is keyboard (Figure 5). Although most of the keys of the
mce harpsichord have been lost, in its present state three natural
keys and six sharps remain. The original compass of the instru-
ment is four octaves, with a total of fifty keys, an arrangement that
is consistent with the Italian makers of the 17t and early 18™" cen-
tury (Kottick, 2003, pp.133-135). The keyboard is held in place by
two blocks that overlap the keyboard frame, meaning that it is only
detachable horizontally (Figure 6).

5 It refers to the spatial organization of vessel elements (water and mineral con-
ducting cells) in a growth ring. Porosity may be circular when two vessel sizes are
present, the largest at the beginning of the ring, or diffuse, when different sizes are
randomly distributed within the ring.

6 Clustering occurs among two or more vessels radially or tangentially arranged to
the circumference of the growth ring.

" Reserve cells that are organized in various aesthetic and functional patterns
surrounding the capillaries (paratracheal) or away from them (apotracheal) and ar-
ranged parallel to the trunk axis.

& Reserve cells that are organized in various aesthetic and functional patterns ar-
ranged perpendicular to the axis of the trunk.

9 Elongated cell type, with sharp ends, whose function is mainly mechanical sup-
port.
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FIGURE 5. Keyboard of the mce harpsichord, outside the FIGURE 6. Detail of the
instrument (Photograph: Ramsés Juarez, 2020; courtesy: left block of the keyboard
Museo Casa de la Bola, Fundacion Cultural Antonio (Photograph: Ramsés Juérez,
Haghenbeck y de la Lama IAP’s collection, 2023). 2020; courtesy: Museo Casa

de la Bola, Fundacién Cultural
Antonio Haghenbeck y de la
Lama IAP’s collection, 2023).

According to the research of organologist Grant O'Brien (n.
d.), this is one of the elements that distinguish Neapolitan harpsi-
chords. Additionally, the harpsichord has a wooden bar on the right
side where the rail would have been (Figure 7). Although the bar
on the left side has been lost, as has the rail, its presence denotes
the rail fastening mechanism described in the background section,
which is also characteristic of Neapolitan construction.

The soundboard of the mcs harpsichord preserves the remains
of a multi-layered parchment rose (Figure 8). Despite the partial
loss, it is still possible to distinguish a quatrefoil structure and trac-
es of the color red in one of the layers. The design of the rosette
is particularly interesting since few examples survive with this pat-
tern; in fact, the current state of research has yielded a single rose
that bears similarities to that of the mcs harpsichord, and, although
incomplete, its resemblance can be observed: It is found on a rect-
angular virginal by the builder Onofrio Guarracino (1628-c.1698),
who was active in Naples.

The sharps have a particular decorative pattern that incorpo-
rates dark wood—ebony —and a light material —ivory or bone —in
a triangular design. Although there are several harpsichords with
richly ornamented sharps, this type of triangular pattern is notori-
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collection, 2023).

FIGURE 8.
Parchment rose from
the mcB harpsichord
(Photograph: Ramsés
Juarez, 2020;
courtesy: Museo
Casa de la Bola,
Fundacién Cultural
Antonio Haghenbeck
y de la Lama IAP’s
collection, 2023).
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ously rare. Fortunately, it has also been identified on an instrument
by the Neapolitan builder Ignazio Mucciardi. Both, the rose and key
pattern of the mce harpsichord, are consistent with the findings of
O’Brien (n. d.), who states that harpsichords built in Naples typical-
ly carried elaborately detailed parchment roses as well as sharps
with distinctive decorative patterns.

Anatomical identification of woods

Soundboard

It is made from wood of the genus Picea sp., possibly P abies; it

belongs to the Pinaceae family, with the common name: spruce.
Microscopic anatomical description: Earlywood and latewood

tracheids are present, growth ring boundaries distinct. Axial paren-

chyma is not observed, pits in cross-field are piceoid, sometimes

taxodioid (Figure 9 a-d).

Nameboard

It is made from wood of the genus Cupressus sp., possibly C. sem-
pervirens; it belongs to the family Cupressaceae, with the common
name: cypress.

Microscopic anatomical description: Earlywood and latewood
tracheids are present. Axial parenchyma is present, ray lumens
and cupressoid pits are present in cross-field and some axial pa-
renchyma cells contain resins (Figure 9 e-h).

Wrest Plank
It is made from wood of the Olea genus, possibly O. europaea; it
belongs to the family Oleaceae, with the common name: olive tree.
Microscopic anatomical description: Wood diffuse-porous,
pores are very abundant and small, contain yellow gums and ty-
loses. Vessel elements are solitary and radial multiple up to eight.
Alternate bordered intervessel pits are present and vessel-ray pits
are similar. Simple perforation plate is present. Marginal Axial pa-
renchyma in concentric bands, apotracheal is scanty diffuse and
scanty diffuse in sparse aggregates, paratracheal scanty to vasi-
centric. Rays, mostly biseriate heterogeneous with one to three
rowed square cell tails and the body formed by procumbent cells;
they contain yellow vessel-like gums and prismatic crystals. Libri-
form fibers with simple pits (Figures 9 i-I).
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FIGURE 9. a-d. Picea
sp. (pinabete); d.
Piceoid pits in cross-
field; e-h. Cupressus
sp. (cypress); i-l.
Olea sp. (olive)
(Photographs:
Alejandra Quintanar-
Isaias & Ana Teresa
Jaramillo-Pérez,
2021; courtesy:
Laboratory of
Functional Anatomy
and Biomechanics
of Vascular Plants,

UAM-1).

Natural key
It is made from Buxus sp. wood, belonging to the Buxaceae family,
with the common name: boxwood.

Microscopic anatomical description: Wood diffuse-porous,
pores are very abundant and very small. Vessel elements are main-
ly solitary and rarely radial multiple, contain few dark brown gums
at their lumina. Alternate bordered intervessel pits are present.
Scalariform perforation plate. Apotracheal axial parenchyma dif-
fuse and diffuse in aggregates. Rays are mostly triseriate; uniseri-
ate and four-seriate can rarely be seen; heterogeneous; the body
formed by procumbent cells and the tails by one or two rows of
square cells, without deposits at lumina. Fibers with distinctly bor-
dered pits (Figure 10 a-c).
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Sharp key and bridge
It is made from Juglans wood, possibly J. nigra; it belongs to the
Juglandaceae family, with the common name: walnut.
Microscopic anatomical description: Wood ring-porous to semi-
ring-porous; pores are not abundant across the growth ring. Vessel
elements are solitary and radial, up to three, contain dark brown
gums and tyloses. Alternate bordered intervessel pits are pres-
ent, and vessel-ray pits, similar. Simple perforation plate present.
Marginal axial parenchyma, marginal, diffuse, and diffuse in ag-
gregates; scanty paratracheal and the vasicentric is formed by a
single-cell-wide row, with dark brown gums at their lumina. Rays,
mostly triseriate, a few up to four series can be seen; homoge-
neous; the body formed by procumbent cells which contain dark
brown gums similar to those at vessels and axial parenchyma lumi-
na. Fibres with minutely bordered pits (Figure 10 d-i).

Jack
It is made from wood of the genus Pyrus, possibly P communis; it
belongs to the Rosaceae family, with the common name: pear tree.
Microscopic anatomical description: Wood diffuse-porous, small
and abundant pores with reddish brown gums. Solitary vessel el-
ements, helical thickening present, alternate bordered interves-
sel pits present and vessel-ray pits are similar. Simple perforation
plate. Apotracheal axial parenchyma, diffuse in aggregates; para-
tracheal parenchyma scanty with deposits and prismatic crystals.
Rays width is one to three cells, homogeneous; body formed only
by procumbent cells with dark brown gums and prismatic crystals
in their lumina. Very thick-walled fibrotracheids with distinctly bor-
dered pits (Figures 11 a-c).

Side of the instrument
It is made from Populus wood, belonging to the Salicaceae family,
with the common name: poplar.

Microscopic anatomical description: Wood diffuse-porous to
semi-ring porous; pores are generally few across the growth ring.
Solitary and radial multiple vessel elements up to two to three, oc-
casionally five are counted, with no gums or other ergastic con-
tents. Alternate bordered intervessel pits are present. Vessel-ray
pits with much reduced borders to apparently simple. Simple perfo-
ration plate present. Apotracheal axial parenchyma diffuse, scanty,
without ergastic deposits. Rays uniseriate, long homogeneous, the
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Intervencién body formed by procumbent cells, without ergastic deposits. Fi-
bers with simple pits (Figure 11 d-f).
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JANUARY-JUNE 2023
Buxus sp. (boxwood);

0Js b. Heterogeneous

rays characteristic

of this genus; d-i.

indice / Contents Juglans sp.; a. Axial
parenchyma; e and
h. Homogeneous
rays characteristic
of this genus
(Photographs:
Alejandra Quintanar-
Isaias & Ana Teresa
Jaramillo-Pérez,
2021; courtesy:
Laboratory of
Functional Anatomy
and Biomechanics
of Vascular Plants,

UAM-I).

Research into the Wood Types and Geographical Origin of the Harpsichord at the Museo Casa de la Bola, Mexico 182

CONVOCATORIA 2023
CALL FOR PAPERS 2023


https://www.revistaintervencion.inah.gob.mx/index.php/intervencion
https://portal.issn.org/resource/ISSN/2007-249X

Intervencién

ISSN 2448-5934

ENERO-JUNIO 2023
JANUARY-JUNE 2023

OJS

indice / Contents

CONVOCATORIA 2023
CALL FOR PAPERS 2023

FIGURE 11. a-c.
Pyrus sp. (pear
tree); a. Wood
diffuse-porous; d-f.
Populus sp. (poplar);
d. Homogeneous
uniseriate slender
rays (Photographs:
Alejandra Quintanar-
Isaias & Ana Teresa
Jaramillo-Pérez,
2021; courtesy:
Laboratory of
Functional Anatomy
and Biomechanics
of Vascular Plants,

UAM-I).

DISCUSSION

The two transcendent factors in the study of the origin of the mcs
harpsichord are related to available and tested wood species in
technological and acoustic features of the building of musical in-
struments; particularly, those like the one we are dealing with here.
Moreover, the manufacture and structure of this instrument belong
to the group of harpsichords made in Naples towards the end of
the 17" and beginning of the 18" century, which differ from those
manufactured in other ltalian cities with specific dispositions and
mechanisms.

The wood of the soundboard of the mcs harpsichord belongs to
the Picea genus, possibly P abies, widely used for soundboards in
fretted and plucked string instruments, so its presence is in accor-
dance with the tradition and experience of working with this materi-
al. The nameboard, made of Cupressus wood, stands out for being
light and easy to work with, characteristics required for this section
of the instrument. The wrest plank is made of olive wood, which
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was selected for its aesthetic characteristics, such as its grain, and
because it is not prone to deterioration, in addition to meeting the
required mechanical resistance standards. The natural keys made
of boxwood are traditional due to their resistance properties: it
is widely used for polychrome sculpture and in wind instruments
such as the bagpipes flutes. Also, its use in the keyboards of Italian
harpsichords is extensively documented (Kottick, 2003, p. 75).

The sharp keys and the bridge are made of walnut, which coin-
cides with what the documents say on the use of this wood in this
part of the instrument. This wood is easy to work with, resistant,
and of high aesthetic quality due to its color and grain (Kottick,
2003, p. 167).

Pyrus wood was used to make the jack; although it has a light
to medium density, it was selected for its mechanical strength re-
quired for the ascent and descent mechanism.

Finally, the side of the instrument was made with Populus or
poplar wood, which, although very light—and good to work with—,
strengthens the structure. Its use in this instrument is particular be-
cause of its low resistance to decay; however, it is possible that the
maker selected it to allow for a lighter weight. In addition, poplar is
also known to be a highly prized wood for furniture.

CONCLUSIONS

The results obtained from the comparison of the structural charac-
teristics of the mcB harpsichord manage to identify its correspon-
dence with the distinctive elements of other Italian harpsichords.
Therefore, it can be determined that the instrument was built in
Italy, possibly at the end of the 17" century. Additionally, its method
of keyboard removal, as well as its rail fastening mechanism, point
to a probable origin in the city of Naples.

Finally, the microscopic identification performed on the woods
used in its construction is consistent with the types of wood used in
Italian harpsichords of the period. In sum, the woods used through-
out this instrument are of Mediterranean origin, which corrobo-
rates the biocultural use of the species for the building of musical
instruments during the Baroque period.
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