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Introduction
This paper describes the treatment of one of four,
nineteenth-century gilt composition torchères in
the Italian baroque style, whilst the authors were
undertaking the master’s programme at West Dean
College. Treatment was carried out on the most
deteriorated piece in the set (figure 1). A combination of traditional and modern techniques and
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Figure 1 One of the four torchères upon arrival.

materials were used to stabilise the structure, preserve the original ornaments and restore material
losses. This aimed to enable the object to be displayed within a domestic setting and to reinstate
interpretation of its decorative value. Due to the
nature of the decoration there was little replication
of design, which resulted in adapting between different materials and techniques in order to devise

Figure 2 Condition map (front view) where red highlights
missing decoration, and blue highlights unstable areas of
previous restorations.

Figure 3 Detail of a previous restoration attempt for a garland.
Note the red paint and oxidised bronze powder.

Arrival of the objects
The previous environment for these torchères comprised of a leaking, flooded conservatory, resulting
in water damage and exposure to extreme fluctuations in relative humidity. The tripod bases of
the objects were the most severely affected (figure
2), and overall deterioration consisted of flaking
gilding and surface loss, and disintegration of the
composition, or compo, leading to major losses
of ornament. The inner structure was constructed
from beech wood for the base and top, the two
sections being connected with an iron rod. Compo
made up the majority of the ornamentation, except
the putto, which was made in plaster. The gilding schemes were both water and oil gilt, and the
putto decorated with matt paint and oil gilding.
These materials and surfaces were identified as
original.1 Other materials found on the object were
identified as later additions from past restorations.
These materials included plaster, crumpled newspaper, a lightweight filler2, a hard and brittle filler3
and polystyrene with residues of a PVA-type glue
throughout. Other finishing materials included
paint and ‘bronze’ powder.

Treatment options
The client was presented with three options for
treatment. The first ‘stabilise only’, aimed to clean
and consolidate all of the material present on the
object and to repair the inner structure. Although
this did not fulfil restoring the aesthetic value of
the piece, this option was the least interventive
approach.
The second option ‘stabilise and restore’ proposed
to additionally remove what was deemed non-original and reinstate all losses, where the brief was to
match traditional materials, using compo where
possible. Due to the need to reduce the cost of
treatment, the missing gilding was proposed to be
replaced with yellow bole and mica powder to give
the impression of a gilded surface.
The last option proposed a complete restoration
that included the first options, plus returning the
surface to its original schemes of water and oil
gilding, where appropriate.
Option two was chosen to restore both functional
and ornamental value, which could be achieved
within our available time period, leaving the gilding schemes to be re-addressed the following academic year.
Consolidation
The damage and condition were mapped out on
black and white photographs. The top and bottom
halves of the object were separated, as the internal rod was no longer able to support the structure. After separation, consolidation of the object
and its surface decoration was priority, to ensure
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practical solutions for each reconstruction challenge. Furthermore, the balancing of conservation
ethics, the experimental learning process, and time
limitations resulted in treatments evolving steadily throughout this project. This article describes
various established practices, and hopes to reflect
the practicalities of a joint project as part of the
educational process.

The wood components had warped due to the
humidity and water damage, revealing loose joints
and corroded screws. The iron rod connecting the
top section to the base had almost completely disintegrated due to corrosion – these major sections
were held only in place by surrounding compo and
other filler materials.
A large amount of the compo was missing, loose or
detached, showing typical deteriorations of cracking and brittleness.4 The original plaster, which
made up most of the putto, had a thin layer of flaking paint, but showed no sign of internal cracks
and appeared to be structurally stable. The gilt
surfaces had suffered losses due to the delaminating gesso layers; in some areas a matte red paint
had been applied (figure 3). Other additions, such
as the fillers and plaster-covered newspaper, were
stable where attached, although visually inconsistent with the original decoration, thus obscuring its
interpretation.
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minimal material loss. The delaminating gesso layers were consolidated using Lascaux Medium for
Consolidation5. This consolidant was chosen for
its long-term stability, flexible mechanical properties, and ability to penetrate the gesso layers with
low risk of swelling it or the substrate underneath.6
The consolidant was applied at the borders of
cracks and lacunae with a brush, followed by tapping the surface. This simple technique draws the
medium into the voids via capillary action.
To consolidate the fragile compo parts of the
object, the acrylic resin Paraloid B72 was used, 10%
w/v dissolved in 50:50 IMS:acetone, applied with a
syringe and brush. Much like the Lascaux, Paraloid
B72 was selected for its properties such as longterm stability; however, as compo required more
strength and penetration ability, B72 was considered a more appropriate medium in this case.7
At this point discussions were made regarding the
criteria of reversibility or retreatability; properties
held in high regard when selecting materials for
conservation treatment. However, in the case of
impregnating a material with a consolidation
medium, it did not seem realistic to expect the complete reversal of such a treatment in the future.8
Structures – achieving core stability
All unstable parts were removed, previous locations mapped out, documented and stored. The
decision to salvage or discard the various materials from the torchère depended the following
questions: is the material original to the object, is
it aesthetically appropriate, how degraded is the
material?
Much of the discarded materials were additions
from previous restorations. This included the
newspaper, fillers, and expanded polystyrene
foam (figures 4a-4c). Some materials, such as the
expanded polystyrene were inherently stable, however, the quality of execution in terms of aesthetics
were poor (see figure 3).
Although interventive, stripping down the object
allowed access to the core structure, enabling stabilisation treatments such as structural wood repairs
to the tripod leg joints. With the leg detached from
the base component, beech fills could be attached
to replace wood that had fractured. The leg was
reattached and reinforced with carbon fibre rods,
which were abraded for improved bonding with the
adhesive. Hide glue was used for these structural
wood repairs.
The detached compo parts were consolidated
and prepared for re-adhesion to the object. The
majority of these components had undergone

Figures 4a-4c The removed restoration materials.

past attempts to reattach them, evident from the
amount of restoration adhesives discovered that
included a PVA-type glue (figures 5a-5c), all of
which were removed.
Retaining the original
During the cleaning process of the components the
causes of their failed attachment could be seen, due
to the irregularity of the underside, and a distinct
lack of glue surface area (figures 5a, 5b). The deepest voids in these parts were filled with compo,
however, the exploration for an improved adhesive
with longer-term stability and minimal shrinkage
instigated experimentation into alternatives.9
A test was devised to select an adhesive with
improved stability and strength properties. This

Figures 6a, 6b Testing adhesives and observing failure characteristics.

Table 1 Observations after the adhesive test.

B72 w/ CF

Hide glue w/CF

Weakest

PVA
Hide glue

Figures 5a-5c Examples of detached compo parts, and
removing restoration adhesives.

Strongest

PVA w/CF

➞

B72
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practical workshop experiment consisted of comparing various adhesives chosen for their availability, ease of use and also considering conservation
properties. Hide glue, PVA and B72 were chosen.10
In order to simulate the repair, beech wood was
chosen as the substrate, and tested with rejected
compo fragments from the object (figure 6).11 In
order to explore adhesion and strength properties, each adhesive was tested with and without
the addition of cellulose fibres, where enough cellulose fibres were added to achieve a thick paste
consistency.12 This bulking agent was chosen to
impart fibrous strength. After 24 hours the compo
was then broken off by hand to test the comparative strength and cleanliness of the break (figure
6b). It was desirable that if stress were put upon
the object, the adhesive would fail rather than the

117

Fourteenth International Symposium on Wood and Furniture Conservation

Figures 7a-7d Making the compo.
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compo, keeping as much of the original material
intact as possible. The authors acknowledge that
this test is by no means extensive or objective enough
to apply in every situation, however, it did suffice in
this case as a quick and practical decision making
aid. The result of the test concluded that the B72
with cellulose fibres gave the best combination of
strength and the cleanest break (table 1). The Evostik PVA also exhibited promising results, however,
its long-term stability was questionable, as commercial products tend to include additives with unknown
long-term performance. 13 Using the mapping documents as reference, the detached parts were adhered
back into place using this adhesive paste.
Reconstruction
Compo was used as the first choice for casting replicated ornament. Experimenting with this material
also imparted some understanding into how the
object was manufactured. A recipe suggested by
gilding conservators was used, which is based on
the traditional ingredients of linseed oil, rosin,
hide glue and chalk.14 The overall quality of the first
batch of compo created for the new elements was
not of sufficient quality, due to unfamiliarity with
this traditional technique. By learning through
experimentation (figures 7a-7d), the second and
third batches were more successful and considered
appropriate for use.
Moulds of small ornaments were taken from the
other torchères, using Steramould, a RTV (Room
Temperature Vulcanising) silicone rubber, used in
dentistry. Although traditionally wooden moulds
would have been used, the firmness of the silicone
was suitable for small relief casts, and the compo
was well-pressed into these moulds to ensure
good dispersion and definition (figures 8a, 8b).
The compo was left to dry to a point where it was
pinned and adhered to the object, but still flexible
enough to alter the shape slightly when needed,
also cutting and shaping well with scalpels and
carving tools.

Figures 8a, 8b Areas of relief compo casts.

Some areas of loss could not be cast from existing ornament. This was due to the area being a
reverse counterpart, different in scale or a complete
absence of surviving ornament. Alternative materials and techniques required a longer working time
for the ability to free-hand model, and shape the
material after setting. As compo did not meet this
modelling criteria, a two-part epoxy putty (Milliput
Fine White on a hide glue isolation layer), was used
to reconstruct small areas (figures 9a, 9b), by modelling the epoxy putty in place on the object.
Larger areas required a different approach, combining free-hand modelling with moulding and

Table 2 Comparing properties for materials considered for this project.

compo
Traditional material

Milliput

O		

plaster
O

Differentiation from original		

O

Pressed into moulds

O		

O

Pourable			

bulked epoxy

O

O

O
O
O

Suitable for modelling		

O		

O

Suitable open time 30 mins		

O

O

O

Easy to shape after curing		

O

O

Malleable before curing

O

O

O

O

Bonds to substrate

O

O

O

O

Can be re-activated i.e. thermoplastic

O

Adaptable consistency		

O		

Minimal preparation / mixing		

O

Suitable for large batches
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casting. This is seen on the reverse side of a tripod
leg where non-curing modelling clay was used to
model the missing section of decoration (figure
10) from which a silicone mould was taken. This
material proved easy to shape, had an unlimited
open time and was non-permanent.
For taking moulds of these larger areas, different moulding materials were built up in stages.
The first stage was to apply a low modulus liquid
silicone16 by brush to ensure total coverage (figure
10b), particularly for undercut details. The flexibility when cured allowed for ease of removal. This was
built up until a smooth overall layer was achieved.
Cubes of scrap of silicone or keys were then set into
the top layer to ensure a mechanical attachment to
the support mould.This was created by applying a
layer of polyurethane resin, bulked with chopped
fibreglass strands over the cured silicone (figure

As part of the research other casting materials such
as Milliput, plaster and bulked epoxy were experimented with,15 in order to compare their various
practical criteria (table 2).

O		

O
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Figures 9a, 9b Modelling small areas using Milliput.
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Figures 10a-10c Modelling one of the legs with plasticine and
mould making.

10c). When set, this rigid shell kept the mould in
shape whilst the compo cast was being taken.
Other complex areas involved reproducing sections
with an all-round design, such as the missing garlands around the putto. Existing ornament from
another torchère was used to take a mould, using
the same process of a silicone layer with a resin
support. However, this configuration required
the mould to be composed in two parts, created
by dividing the sections with modelling clay. (figures 11a-11c). As these moulds were enclosed, new
methods were required for casting. Plaster was chosen for its ability to be poured.17 The casts were
removed from the moulds before completely curing
in order to carve and shape to fit to our object. As
these casts were taken from other torchères in the
set, the dimensions and pattern differed slightly. It
was necessary to adapt and extend the cast by free

Figures 11a-11c (left) An example of creating two-part moulds
for 3D garlands.
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Figures 12a-12c Using modelling techniques to blend our cast
into the object.
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Figures 13a-13c The internal metal support for the top
garlands, and fitting the plaster cast to this area.

Figures 14a, 14b Connecting the top section to the base.

modelling using Milliput epoxy (figures 12a-12c).
Further complications involved attaching these
casts to areas with metalwork supports. After the
former restorations were removed and the supports uncovered (figures 13a, 13b) they were left in
place, in keeping with the ethical considerations of
minimal intervention and avoiding the removal of
original material. Therefore, the new plaster casts
were cut in half, allowing the metal supports to
be marked and carved out (figure 13c), and then
attached into position using bulked epoxy as the
adhesive.18

Figures 15a-15c The finished stage of the torchère – areas of
white indicate the final gesso layer on our restorations.

Final stages
After completing all reconstructions of missing ornament, the top and base sections were
reconnected. Use was made of the existing metal
structure by attaching a steel extension rod that
connected top to base. This involved drilling a new
socket, ensuring the angle produced a straighter
position than before, and this was tapped to receive
a threaded extension rod (figures 14a, 14b). Some
final areas of casting and modelling were required
to restore the connected areas, and the last stages
included applying a final coat of gesso over the
replaced losses (figures 15a-15c).
The approach to replicate the missing ornamentation consisted of making compo using traditional
methods, and casting using contemporary mould-
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Upon reflection, although compo could have also
been appropriate, the vigour required in order to
thoroughly distribute into compo into the enclosed
mould would have been difficult and time consuming. However, before setting completely the compo
cast could have been fitted around the metal support using its own hide glue component for adhesion, thus utilising the thermoplastic properties
of this early casting material.19 These reflections
reiterate the importance of practical experimentation for exploring the many options of moulding
and casting techniques.
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ing techniques. Other processes such as freehand modelling, utilised the more desirable open
working time of epoxy putty. Consolidation with
modern resins enabled as much of the original
material to be preserved as possible, and adapting
adhesives to exploit gap filling properties enabled
improved re-adhesion of the deteriorated original
compo components.
On reflection, these decision-making processes
largely reflect the educational context, where it
was important to steer a way through with practical exploration. A flexible approach resulted
in treatments evolving, rather than applying
one material and technique to the whole object.
Experimentation and testing determined the use of
alternative materials and techniques to overcome
the practical challenges encountered in order to
reproduce ornament. This context also enabled the
time to explore different techniques and undertake
treatments that may not be possible within a commercial or institutional workplace. The value of
this project is best characterised as a capsule of the
educational experience, which aims to develop best
practice – a concept where not just the final outcomes end the story, but where the processes provide an experiential cache for continued practice.
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Materials and suppliers
• Kremer Pigmente GmbH & Co. KG, Aichstetten,
Germany:
Hide Glue 63020
Lascaux Medium for Consolidation
Arbocel BWW 40 cellulose fibres
Paraloid B72 ethyl methacrylate polymer

Linseed oil, cold-pressed
• Alec Tiranti, London, UK:
Gilder’s whiting
Tiranti T20 with T6 hardener
Newplast: White modelling clay
Basic Alpha Plaster
• Axminster Tool Centre Ltd, Axminster, UK:
West System 105 and 205 hardener
• Toolstation Ltd, Northampton, UK:
Evo-Stik Interior Resin W Wood Adhesive
• Cornellisen & Son, London, UK:
Powdered Rosin Fine
Steramould Silicone based paste
Milliput Superfine White
• CFS Ltd, Cornwall, UK:
Fastcast Polyurethane Resin Standard
Chopped fibreglass Strands
• MB Fibreglass, Newtownabbey, Co. Antrim, UK:
Glass micro-balloons
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