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Abstract
In recent years, the furniture conservation laboratory of the Venaria Centro di Conservazione e
Restauro (CCR) has done research in collaboration with scientific laboratories on finishing techniques used by eighteenth-century Piedmontese
cabinetmakers. Some results of these studies
were presented at the Stichting Ebenist 2014 symposium on furniture finishes. CCR has had the
opportunity to study and restore three extraordinary eighteenth-century artefacts: a chest of drawers, part of a private collection, attributed to Luigi
Prinotto (mid-eighteenth century); a pier table
in the headquarters of Banco Intesa Sanpaolo in
Turin, by Pietro Piffetti (mid-eighteenth century);
and a planetarium in the Museo Civico d’Arte
Antica - Palazzo Madama in Turin, attributed to
Pietro Piffetti (1740-1750). These artworks are particularly interesting because they exemplify both
different finishing techniques commonly applied
in the eighteenth century and the restoration methods that were subsequently used. On the chest of
drawers, a yellowed and thick shellac-based finish
was identified. This finish, applied with a rubbing
pad over a wax-based layer, impeded the readability
of the decoration. The finish on the pier table was
a shellac-based coating, also applied with a rubbing pad, over a wax-based layer. The planetarium
revealed a terpenic resin-based finish and shellac
over a wax-based layer. In all cases analysed, the
finishes no longer corresponded to the original
aesthetic and physical-mechanical characteristics
of the varnishes. For this reason, it was decided to
remove them. The comparison of the data obtained
from technical observations and scientific analyses
led to the definition of three removal methodologies specific to the three different artefacts.
Introduction
This paper describes the conservation and restoration procedures involved in the treatment of
three pieces of Piedmontese furniture, focusing
on the removal of non-original varnishes. These
pieces were made by two of the greatest exponents
of Piedmontese cabinetmaking: Luigi Prinotto
(1685-1780) and Pietro Piffetti (1701-1777). Their

artistic production represents one of the most
important episodes in the history and fortune of
Piedmontese furnishing in the eighteenth century.
Their works are exemplary of the stylistic evolution
that occurred from the archetypes of the Rococo
style into the new forms of Neoclassicism, with
great technical mastery of the use of materials and
the invention of forms.
Among Luigi Prinotto’s works is the writing desk
that he created for the Prince of Piedmont in 1721,
now in the Royal Palace of Turin, to celebrate the
liberation of Turin from the French following the
battle of 1706 (figure 1).1 One of the most important commissions the court made to Prinotto dates
back to 1732, the year in which he made the boiseries and kneeler for the Cabinet of Her Majesty the
Queen, now Charles Albert’s kneeler, also in the
Royal Palace in Turin (figure 2).
Just one year before, Pietro Piffetti was appointed
court cabinetmaker. He was entrusted with the
task of maintaining the furniture of the Savoy
residences and the role of master woodworker.
Piffetti’s skills were first tested at the apartments of
the Royal Palace that were being decorated. Here,
he worked on the Gabinetto del Segreto Maneggio,
a small and innovative room with fantastic shapes
typical of the style of the first part of Piffetti’s career
at the Savoy court (figures 3a, 3b). The works analysed here are important examples of the two cabinetmakers’ furniture production, which was fully

Figure 1 Writing desk by Pietro Piffetti, 1723.

aligned with the specific taste that spread in Turin
between 1730 and 1750.

Figures 3a, 3b Queen’s cabinet.
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Figure 2 Queen’s cabinet and kneeler by Luigi Prinotto.

The chest of drawers, which comes from a private collection, is unanimously attributed to Luigi
Prinotto and can be dated to the 1730s-1740s, both
by analogy with other documented works by the
cabinetmaker and with the decorative repertoire
typical of Pietro Domenico Olivero’s genre scenes.
Olivero was Prinotto’s source of inspiration for the
design of the inlaid scenes of his furniture. The central scene of the panel of the chest of drawers analysed here depicts a portrait of the painter among
figures engraved in ivory.2 The pier table, which
is owned by Banco Intesa Sanpaolo in Turin, was
made around the 1730s-1740s and then remained
together with the pendant, which is now in the
Victoria and Albert Museum in London. The two
tables have been attributed to Pietro Piffetti. They
are connected to two other wall tables by the cabinetmaker preserved in the Museo Civico d’Arte
Antica - Palazzo Madama in Turin.3 The last object
is a planetarium preserved in the Museo Civico
d’Arte Antica - Palazzo Madama in Turin, which is
attributed to Piffetti and assigned by type, decorative repertoire and execution technique to the works
produced in Turin around the years 1740-1750.
These artefacts have a similar chronology yet are
very different from one another, and show conservation issues that have led to different approaches
regarding the analysis of the overlaid varnishes and
the decision making for eventual treatment.
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Figure 4 General picture before treatment.

36

Chest of drawers, Luigi Prinotto,
private collection
The chest of drawers made by Luigi Prinotto (figure 4) is supported by four turned feet. The diagonally orientated front posts are pilaster-shaped.
The four drawers with gilt metal mounts are separated by stretchers. The posts and rails as well as
the moulded profile at the bottom are inlaid with
engraved ivory and ebony (Diospyros Sp.) in phytomorphic motifs. The drawers are decorated with
eight country scenes framed by ivory inlays.
The top is richly inlaid with four genre scenes
framed by volutes of ivory and ebony inlays and
also decorated with branches, leaves and flowers.
The sides are decorated with a central country scene
framed in volutes of ivory and rosewood inlays,
enriched by a contour of branches and leaves. The
structural parts supporting the furniture, such as
the legs, are made of walnut ( Juglans regia), while
the side panels, the front faces of the drawers and
the lining are made of poplar (Populus sp.). The
structure is entirely decorated, with the exception
of the interior and the lining. The materials used for
the decoration are rosewood (Dalbergia sp.), ebony
(Diospyros sp.) and engraved ivory.
Condition
Many pieces of veneer and ivory were lifted, and
there were many lacunas caused by thermo-hygrometric variations. Shrinkage of the wooden support
also resulted in a crack in the top running from one
side to the other. Due to warping of the wooden
support, the surface was no longer flat. The mouldings of the lower part of the chest, which are made
of faux ebony painted walnut, had suffered severe
xylophagous insect attack, causing constructional
failure. The top finish, which according to the owners’ family memoirs could be dated back to mid-

Figure 5 Picture of the top under irradiation with a Wood’s lamp.

twentieth-century restorations, appeared extremely
yellowed. Its thickness and poor adhesion to the
substrate led the current conservation team to consider selective removal.
Research
UV photographs allowed us to identify the varnish
as shellac. Multispectral analysis made it possible
to evaluate the distribution of the resin on the product, highlighting its inhomogeneity and the presence of numerous lacunas (figure 5). Subsequent
non-invasive investigation carried out with a videomicroscope made it possible to highlight the very
consistent thickness of the finishing layer as well as
the uneven distribution of the protective film. The
latter gave the paint an irregular appearance, preventing the readability of the engraved and inked
ivory fillets in particular (figures 6a, 6b).

Figures 6a, 6b Images shot with a video-microscope with a
60X magnification.

Figure 7 Cleaning procedure using the bone scalpel.

Treatment
In order to define the varnish removal system to
be adopted for treatment, solubility tests were performed using mixtures of free solvents.4 Due to the
thickness of the top coating, the solubility tests
failed to selectively remove the surface layer by dissolving the film. Instead, a bone scalpel proved successful for dry removal of the shellac layer, taking
advantage of its thickness and poor adhesion to the
substrate. This technique allowed to preserve the
underlying wax-based finishing film (figures 7, 8).
In the next phase, all the lifted veneers were consolidated. For gluing, a quick-setting polyvinyl acetate
glue was used.5 This particular glue allows for rapid
gluing and has great elastic qualities, enabling it to
follow the dimensional changes of the wood caused
Figure 9 Treatment of the top.

by thermo-hygrometric variations. The glues traditionally used in the field of cabinetmaking, such
as animal collagen glue, lose elasticity as they age,
thus risking material loss.6 In order to make the
table top with the split and warped wood a flat
plane again, chocks were screwed to the bottom of
the table top. Then, the split was filled by gluing
poplar strips into the lacuna (figure 9).
The loss of ivory parts was compensated by Erinoid
(Galalith), a thermosetting casein-formaldehyde
plastic. Erinoid is a suitable alternative for ivory,
which use and trade are legally restricted. The
veneer losses were filled by using the same wood
species as the original: ebony and rosewood. All the
additions were smoothed and polished using abrasive paper and agate stone, and were retouched with
watercolour paint where necessary. The engravings of the Erinoid inlays were also replicated with
watercolour paint in order to avoid affecting the
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Figure 8 General picture taken half-way through the cleaning
process.
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the work by Giovanni Paisiello, La Molinara, which
was performed for the first time in 1788, eleven
years after Piffetti’s death in 1777. The trompe
l’oeil is also found on an almost identical table in
London, which instead of a music sheet depicts
a book of verses dedicated to the same theme of
‘tempus fugit’.7

Figure 10 General picture after treatment.
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surface, thus ensuring maximum recognition of
the intervention. Finally, the entire surface of the
furniture was protected by applying a thin layer of
microcrystalline wax dissolved in ligroin and polished with soft bristle brushes (figure 10).
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Pier table, Pietro Piffetti, Collection Banco Intesa
Sanpaolo, Turin
The object, purchased by Banco Intesa Sanpaolo
in 1962 from the antiquarian Pietro Accorsi, is part
of a set of wall tables. Its pendant was acquired in
1985 by the Victoria and Albert Museum in London
(figure 11).
The object is made up of a base of four conjoined
legs of broken S-shaped stretchers and four
C-shaped stretchers with scrolls at the end. The
legs intersect at the centre. The wood of the base
is adorned with ivory bands, cross-banded veneer
and floral marquetry in different wood species, and
enriched with gilt bronze mounts. At the centre of
the stretcher a draped cherub is placed. The gilt
bronze cherub observes the sky with a telescope. It
is standing on a cloth with a book at his feet. The
figure may be attributed to the court bronze smith
Francesco Ladatte. The apron is made up of a band
inlaid with lambrequin and foliage motifs adorned
on each side with gilt metal mounts. The serpentine
table top with outset corners is richly decorated
with marquetry of scrolling foliage around a central
flower basket. The basket is supported by a stand
with lion feet legs with a mask in between. Two
birds of prey with mother-of-pearl eyes rest laterally
on the foliage (figure 12).
The edges of the table top have gilt metal mounts
with phytomorphic motifs. Near the back-left
corner of the table top, the marquetry depicts a
trompe l’oeil of a piece of music sheet with musical
notes and the text ‘Nel cuore più non mi sento brillar
la gioventù, Adagio’ (‘In my heart, youth no longer
shines, Adagio’). The aria can be traced back to

Figure 13 The top under irradiation with a Wood’s lamp.

Condition
The first visual analysis revealed an overall imbalance in the present finish. The very glossy and
oxidised varnish had caused a markedly orange
appearance, especially of the ivory parts between
the lambrequin decorations and the phytomorphic
decorations of the top. A more in-depth analysis
of the surface revealed many oxidised and dark
brown retouches applied with shellac and aniline.
These interventions were probably necessary to colour-match the numerous additions in the veneer,
particularly on the apron. There were also many
retouches made with the same materials on both
the legs and the top. These retouches were carried
out by first filling the gaps with pigmented, gluebased brown gypsum. The conservators who had
worked on the desk in the past had probably adopted this technique because of the poor condition of

Figure 11 General picture of the wall table.

Figure 12 General picture of the table top.

Figure 14 Sampling area and FTIR finishing
layer spectrum (black line) and shellac reference
spectrum (green line).

Figure 15 FTIR spectrum of finishing layer after
cleaning.

Laser cleaning and further treatment
One of the main features of laser cleaning procedures is its non-invasive character.11 Laser cleaning
also has a high degree of control and precision. The
high degree of control is permitted by the option to
act on parameters such as the duration of the pulse,
the wavelength and the type of transmission of the
laser beam.12 For the preliminary tests, two types of
1064 nm Nd-YAG lasers were used: Eos 1000 LQS
with pulse duration of 100 nanoseconds (ns), and
Thunder Art QS with pulse duration of 8 ns.13 Both
gave comparable positive results, so the choice was
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the veneer. Close observation revealed that on many
locations the veneer of both the top and the legs
had been heavily scraped and sanded, especially
near the edges. In these areas the veneer had been
thinned down to such a degree that compensation
in wood was not possible, leaving the conservator
no other choice than to resort to gypsum and pigmented paints to cover the substrate wood.
In the past, when furniture of this kind was sold
on the antiques market, it was common practice
to scrape, sand and French polish the surface. The
physical and material traces on the pier table suggest
the troubled and complex conservation history that
this piece of furniture may have shared, at least partly,
with its pendant in the Victoria and Albert Museum.
The degree of oxidation in both the varnish and the
retouches, together with the excessive thickness of
the paint and the glossy effect, led to the decision
to remove the top varnish. Non-invasive techniques
were used to understand the stratigraphy of the
finish present on the object.

Research and cleaning tests
Orange fluorescence in UV radiation indicated the
presence of most likely shellac (figure 13), which
was confirmed by Fourier Transform Infrared
Spectroscopy (FTIR) analysis (figure 14).8 After the
characterisation of the overlaid materials, solubility tests were carried out using mixtures of free
solvents to define the most suitable cleaning method.9 The most effective solvent turned out to be
ethanol. Another sample of the finish was analysed
using FTIR (figure 15), indicating the presence of
beeswax under the shellac. Due to the thickness of
the shellac layer, the finish could not be dissolved
homogeneously with the free solvent. In order to
improve the dissolving capacity of the ethanol, a
solution thickened with 4% Klucel G was applied
on the surface for a few minutes.10 Removal of the
varnish proved to be slow and again not very selective. Given the poor results of the solvent cleaning
tests and the characteristics of the material to be
removed, laser cleaning was considered.
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Figure 16 Restorer during laser cleaning operation.
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determined by the speed of action and the size of
the spot. Laser operations were monitored with a
portable video microscope using UV light.
Shellac removal operations were performed first
with a dry application with QS laser at a fluence of
1.8 J/cm2 with a frequency of 10 Hz (figure 16). This
broke the superficial bonds of the material, which
was subsequently partly removed by the primary
spallation effect typical of the 8 ns-short pulse and
partly remained on the surface in a fragmentary way
(figures 17a, 17b). Lastly, the beeswax finish was
cleaned from shellac residues by brush application
of the ethanol-Klucel G gel, which was removed by
a pad soaked in ethanol (figure 18).
The pigmented gypsum and glue-based retouches
were removed and replaced with pigmented wax
ones. The major gaps have been integrated with
wood species similar to the original and colourmatched with watercolour paints. The piece of
furniture was protected with a thin layer of shellac applied with a brush and a subsequent layer of
microcrystalline wax dissolved in ligroin. This type

Figure 18 Top, UV light image, mid-cleaning phase.

Figures 17a, 17b Detail of the table during laser cleaning. The
shellac is fragmented by the action of the laser. The 60x image
below, obtained through UV light portable video-microspcope,
shows the monitoring of the cleaning procedure.

of finish, which is relatively resistant to mechanical damage, was chosen according to the display
location of the object and the frequency of its use.
In fact, the table is kept inside the offices of the
presidency of Banco Intesa Sanpaolo in Turin and
is rarely used. When objects do not risk suffering
mechanical damage, the CCR laboratories commonly apply new generation aliphatic resins such

Figure 19 Pier table after treatment.

Figure 20 Planetarium, general picture before treatment.

Figure 21 Detail of the disassembled gears.

Figure 22 Detail of the disassembled earth and moon.

Planetarium, Pietro Piffetti, Museo Civico di Arte
Antica-Palazzo Madama, Turin
The planetarium has been part of the collections of
the Museo Civico di Torino since 1874, when it was
purchased by the museum. The work has a dodecagonal shape and rests on twelve feet connected
by an arched plinth. It is decorated with engraved
ivory palmettes. The sides are decorated with inlays
of engraved ivory representing the zodiac signs. The
central disc depicts a coat of arms and the celestial bodies and the phases of the moon in ivory and
mother-of-pearl. The planetarium is composed of
four wooden elements and a series of brass elements
that were mounted on the mechanism from time to
time, according to the scientific demonstration exercise that was to be represented. The piece is composed of four main elements: the base with twelve
feet; a motion system composed of rack gears and
pulleys which allow for the movements of two brass
pins, one composed of three concentric pins with
different diameters, the other consisting of two concentric pins; third is a circular quadrant, on which
the planets are represented in scale, and finally, a
perimeter band with a balustrade, which represents
the zodiac signs and the eclipse (figures 20, 21).
The planets consist of wooden spheres of different
sizes made on a lathe. The surface of the spheres is
painted. The planets are held by structures (shaped
pins and circular cages with pins) that allowed
them to rotate on the axes that define the orbital
movement within the planetarium. The black and
white paint on the moon is applied directly on the
wood without a ground layer. The black and white
colour scheme represents the sun illuminating only
one half of the moon. The earth, which is larger
in size, has a very thin, whitish gypsum and gluebased preparation. The colour scheme depicts the
geography of the planet as it was known at the time.
The borders of the continents, the meridians and
the parallels are drawn with thin brush strokes,
probably with tempera colours with a protein binder, while the equator and the names of the continents are in red. A rather thick protective surface
finish is applied on the pictorial layers, probably
by brush (figure 22).
The artwork’s functionality and use have been studied thanks to the information reported by Abbot
Jean-Antoine Nollet in Programme ou Idée Générale
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as Regalrez 1126 dissolved in apolar solvents. These
transparent finishes look very similar to natural resins, but their mechanical resistance is very limited,
therefore they are only suitable for furniture kept
in museums (figure 19).15
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d’un cours de physique expérimentale, avec un catalogue
raisonné des instruments qui servent aux expériences, Paris,
1738, as well as in L’art des expériences ou avis aux amateurs de la physiques, sur le choix, la construction et l’usage
des instruments; sur la préparation et l’emploi des drogues
qui servent aux expériences, Paris 1770.17 Nollet, an
academic of the Royal Society of London, made
a trip to Italy and visited Turin in 1739 and 1749
on the invitation of the King of Sardinia. While in
Turin, he taught physics at the Academy of Sciences
in Turin. The presence of the physicist in Turin
probably led to the realisation of an instrument
such as the planetarium in the collection of Palazzo
Madama, which was perfectly identical, even in
terms of decorations, to the tables illustrated in
the volumes of the lectures given by Nollet in Turin.
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Condition
The object showed signs of maintenance over time,
including a finish clearly applied in the twentieth
century. The main conservation challenge was to
understand and subsequently restore the functionality of the mechanism that allowed the movement of the planets. Preliminary observation with
a Wood’s lamp revealed a layer with uneven blue
fluorescence that showed brushstrokes (figure 23),
and a shellac-based finish applied with a rubbing
pad. The finish was in good condition and probably
was of recent date.17 The general condition of the
work was characterised by lifted veneers, numerous
cracks due to the shrinkage of the wood caused by
thermo-hygrometric variations, and some smaller
losses and poor replacements in the rosewood and
ivory decoration (figure 24).
Research
The planets that originally constituted the planetarium have been almost all lost. Only the earth and
the moon have been preserved. A study of the surface finish was carried out with UV light and FTIR.
UV photography made it possible to distinguish at
least two different finishing layers: a superficial
one with green fluorescence, and an orange fluorescent one on the perimeter of the quadrant and
on some undercuts of the perimeter band with the
balustrade. FTIR analysis allowed identification of
the two layers by combining the data obtained with
those of the UV analysis. The green fluorescent film
was found to be a terpenic resin while the orange
one was shellac. Solubility and cleaning tests were
carried out, and the cleaned surface was then analysed by means of FTIR. The results indicated the
presence of beeswax in the finish layer under the
two resin layers (figure 25).

Figure 25 Sampling area, on the top, and FTIR spectra of finishing layer and references.

Figure 23 Observation of the quadrant using the Wood’s lamp.

Figure 24 Small veneer losses around the feet.

Figure 27 The imitation of the inked
engraving on the blank ivory piece.

Treatment
It was decided to reveal the beeswax finish layer, as
it was more consistent with the finishing materials and techniques used in cabinetmaking of the
eighteenth century in Piedmont. The most suitable
solvent mixture for the removal of the varnish layers
was ligroin and ethanol 50:50. In order to be more
selective in the cleaning area, it was decided to use
this mixture in a gel form.
As a solvent carrier Nanorestore Gel Extra Dry was
chosen, a hydrogel based on a transparent network
of PHEMA-PVP.18 This nanogel has a very high retention capacity compared to the liquids with which it
is loaded. It can be used on surfaces that are particularly sensitive to water because its action is limited
to the interface and does not penetrate. Nanogel can
be loaded with polar solvents by immersing it in the
desired solvent for 24 hours. In this specific case,
it was decided to load the nanogel with a mixture
of 50:50 polar-apolar solvent. The presence of the
apolar solvent only increased the speed of deterioration while continuing to ensure excellent selectivity.
This way, cleaning could be carried out under the
constant monitoring of ultraviolet lamps, leaving
the wax layer underneath intact (figure 26).
Finally, the treatment involved the reintegration
phase using materials similar to original. The
inked engravings on the plain ivory infills were
reconstructed with watercolour paint (figure 27).
The planetarium is kept inside the Museo Civico
d’Arte Antica of Turin in a showcase. The museum
conditions allowed for the use of a topcoat finish
consisting of 15% Regalrez 1126, 3% microcrystalline wax, 2% Tinuvin 292 dissolved in Shellsol D70,
applied by brush (figure 28).

Figure 28 The planetarium after treatment, before re-installation of the newly made missing planets.
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Figure 26 During cleaning operation with ultraviolet lamp.
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Conclusion
Cleaning works of art, in particular removing a
substance from the surface, is a risky intervention as it is irreversible. It is important to know
exactly when the piece of furniture was produced,
and which techniques were used to make it. The
artefacts described in this paper were produced
within a short timeframe in the eighteenth century.
The documents and technical treatises of the time
led us to believe that such furniture could not have
been originally French polished, that is, finished
with shellac applied with a rubbing pad, since this
technique is only mentioned in French treatises
from the early nineteenth century onwards. In the
eighteenth-century treatises we find references to
mixtures of varnishes made with natural resins of
various kinds, oils and waxes, probably applied by
brush even though the sources known so far never
specify the means of application.19
The studies undertaken by the CCR laboratories seem
to confirm the hypothesis that veneered and decorated furniture was finished with wax, a material that
did not alter the appearance of ivory and polychrome
engravings. In fact, in all the cases encompassed by
more than ten years of activity by the Venaria’s laboratories on numerous eighteenth-century Piedmontese
furniture, the removal of the finish involved several
layers of natural resins on beeswax.
It is important for a conservator to be able to use
different techniques, from the most traditional to
the most innovative ones, and to be able to choose
the most suitable technique based on the objective to be achieved and to the characteristics of
the materials of the work of art. In the cases dealt
with here, the aim was the same but the varnishes
to be removed had different chemical and physical characteristics. For this reason, very different
techniques have been adapted to obtain the same
result. Even the type of finish applied during the
treatment, which aimed to give the furniture a less
glossy appearance, was not the same for every
object, but calibrated according to the needs dictated by the place of storage or display. The piece
of furniture kept in a museum has been finished
with new generation synthetic resins, which are
very similar in appearance to natural resins and
easily removable but not very resistant to mechanical damage. On the other hand, the pieces of furniture that are still used as such, even if occasionally,
have been finished with shellac and microcrystalline wax, which are more resistant to mechanical
damage but unfortunately less easy to remove. The
experiments that are currently taking place at the
Venaria’s Centro di Conservazione e Restauro seek

to increase the durability of the synthetic resins
currently used in conservation, making them more
resistant to wear and tear.
Paolo Luciani
Chief conservator of wooden artefacts
and sculpture laboratory
Fondazione Centro Conservazione Restauro
‘La Venaria Reale’
Turin, Italy
paolo.luciani@centrorestaurovenaria.it
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