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The restoration of an eighteenth-century marquetry bureau-bookcase.
A mix of technology and craft skills 

Simon Brown

Introduction
The subject of this article is the restoration of an 
unusual early eighteenth-century bureau-book-
case. The bureau had been stolen and kept in an 
extremely damp environment for a period of about 
fifteen years. Much of the glue had failed within the 
structure of the cabinet as well as the marquetry 
veneers. Warpage and splitting had occurred in 
many of the main carcase timbers.
As well as the usual traditional methods I will be 
describing the use of modern techniques of digital 
photography, scanning, computer drawing soft-
ware and a laser cutter, which were used to speed 
up the process of producing the very large number 
of individual pieces of marquetry needed.

The cabinet
The overall design of this bureau-bookcase is typi-
cally English, from the early part of the eighteenth 
century (figure 1). It consists of three distinct sec-
tions, built in two parts; the lower part consisting 
of a chest of drawers below a desk and the upper 
part being a bookcase. The bulk of the substrate 
timber is oak. The bookcase doors, the desk fall-
front and the drawer fronts are all covered with a 
Dutch style floral marquetry. The bureau stands 
on four turned bun feet and has three equal sized 
serpentine drawers. The fall front is supported 
by a pair of lopers. Internally there are two small 
drawers either side of three central pigeonholes 
and a secret compartment beneath a sliding cover. 
The bookcase has an arched cornice over a pair 
of arched doors. Internally there are four small 
drawers each side of a lower central door with an 
open space above.
There are, however, several unusual features 
that lead to questions over the cabinet’s origin, 
authenticity or its history of previous treatments. 
Firstly, the drawers of the main chest have a strange 
construction. No dovetail joints are used, and the 
drawer bottoms are merely planted on and held in 
place with a line of dowels (figure 2). This seems to 
be a particularly unusual form of construction not 
seen in English furniture. Secondly, there are some 
unexpected timber species used on various parts 
of the cabinet. Bois satiné was identified as the 

cross banding of the small interior drawers. This 
timber is not seen until late in the eighteenth cen-
tury and normally on French furniture. Cocobolo 
was identified in a few of the flowers. Again, this 
is not found until the mid-eighteenth century. Ash 
was used as the main ground veneer on the internal 

Figure 1   The only extant photograph of the cabinet before 

being damaged.
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faces of the main doors. A very uncommon choice 
of veneer. Thirdly, the quality of the floral marque-
try on the interior is substantially lower than that 
on the exterior, and that on the central interior 
door is bizarrely crude (figure 3). The generally 
poorer quality of the marquetry decoration on the 
interior as well as the use of bois satiné could hint 
at a substantial alteration towards the end of the 
eighteenth century.
Further interventions had taken place more recent-
ly in the twentieth century. There are residues of 
modern adhesives behind some mouldings and 
residues of modern fillers on some of the drawer 
bottoms. Modern mechanical staples have been 
used to attach mouldings to the chest of drawers. 
Poor quality softwood timbers have been used in 
repairs or alterations to the bookcase and recycled 
packing cases used to make the back board to the 
bureau section.

The cabinet had been stolen from its owner in the 
early 1990s and was finally found in a leaking, 
damp garage in the west of Ireland about fifteen 
years later. The Garda Síochána (Irish police) who 
found it brought it to their station and, luckily, 
had the foresight to collect all the loose, detached 
parts. These were mainly marquetry pieces but 
included a few pieces of mouldings and they filled 
two shoe boxes.
The cabinet was returned to its owner after being 
positively identified as being the same one by com-
parison with the original 1950s photograph. The 
general overall design as well as the marquetry 
decoration were the same, but it could still be one 
of a very similar pair of cabinets. The definitive fac-
tors were the exact match of the grain patterns of 
the timber on the cornice and five other distinctive 
marks (figures 4, 5).
The damages to the cabinet were severe, with bro-
ken structural parts, mould growth, insect dam-
age, extreme amounts of dirt and dust, poor and 

Figure 2   The bureau drawer showing the unusual pegged 

construction.

Figure 3   The interior central door with the crude marquetry.

Figures 4, 5   Comparative pictures of the grain pattern on the cornice.
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failed previous repairs as well as vast amounts of 
detached and missing marquetry veneers. This 
all added up to the project being financially unvi-
able. However, the owner agreed to a long process 
including setting aside an annual budget and for 
the work to be primarily carried out by interns at 
our workshop.

The project
The project began with a thorough analysis of the 
cabinet, including microscopic identification of 
all the various timbers present, its construction 
methods and finish, the damages and any previous 
repairs as well as a proposal for the methodol-
ogy for the restoration. This was carried out by Jan 
Dorscheid. He also began work on the fall front in 
order to test out the proposed methodology. 
An estimate of over 2000 hours was calculated for 
completion of the project, which included the cut-
ting of many new veneer pieces to complete the 
marquetry decoration. This estimate was based 
on the use of traditional sawing methods and a 
thought was had to try to reduce this time by try-
ing to develop a method of cutting the parts using 
modern technology.
When Jan finished his internship a new intern, 
Remco Ockhuijsen, arrived and, over several peri-
ods of time, completed the project. The repairs to 
the carcase were fairly straightforward, although 
extensive. The greatest challenge was to repair the 
marquetry decoration. A method for cutting the 
vast numbers of missing marquetry pieces was 
developed, in collaboration with technicians from 
Galway-Mayo Institute of Technology, using a laser 
cutting machine.

The restoration 
The very first step in the process of restoration 
was to have the cabinet and all associated pieces 
treated for infestation using the Thermolignum 
process of heat treatment: very slowly warming 
the object to 55 °C for a few minutes and allowing 
it to cool again while keeping the RH constant.
The entire cabinet would have to be cleaned and 
the remaining attached veneers stabilised before 
any other work could be carried out or replace-
ment parts made. This would give a clearer picture 
of what pieces were missing and enable them to 
be found among the hundreds of loose fragments. 
The loose fragments were all laid out, right side 
up, on trays in order to make it easier to recog-
nise the correct shapes to fit the spaces left by the 
losses (figure 6). The surface was vacuumed and 
cleaned with industrial methylated spirits (IMS) 
and deionised water using cotton swabs. Larger 
veneers that were lifting were readhered using 
cold setting hide glue or fish glue and clamped 
in various ways. Many individual veneer pieces 
had deteriorated into small clusters of fragments. 
These, along with clusters of pieces making up 
particular designs were repaired by securing them 
together using adhesive tape, lifting, cleaning 
below and immediately readhering in their origi-
nal location.
Each large section such as the doors and the fall 
front was divided into squares and a correspond-
ing board was created. Clusters could then be 
lifted and stored safely in plastic bags in their 
corresponding square while the substrate was 
cleaned and repaired, and the remaining larger 
veneer pieces readhered.

Figure 7   The carcase sides being clamped with the new fillets 

filling the splits.

Figure 6   Trays of fragments laid out for identification.
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Initially it seemed that the carcase of the bureau 
section was in fairly good condition but, due to 
shrinkage, glue failure and previous alterations it 
needed to be almost totally dismantled. The recon-
struction of the bureau carcase was extensive with 
quite a lot of new timber. Special care needed to be 
taken to fill the gaps and straighten some of the 
boards so that the outer veneers weren’t damaged 
and that they still fitted. The carcase had shrunk a 
lot more than the veneers and so, rather than just 
closing the joints and regluing them, thin strips of 
timber were used to fill the gaps. The split joints 
were routed out through the thickness of the 
boards without touching the veneers in order to 
create clean, parallel gaps which could be entirely 
filled with new timber to make a very strong, com-
plete board (figure 7).
The drawers to the lower section of the cabinet are 
of a very unusual construction, with no dovetail 
joints, the sides merely pinned to the front with 
timber dowels and the base of the drawer pinned to 
the drawer sides and front in a similar fashion. The 
serpentine drawer fronts are made up of several 
timber planks and thickened with further blocks, 
several of which had become detached. The origi-
nal handles had been removed and the resulting 
holes filled, and locks fitted.
The upper bookcase section of the cabinet was in 
generally good condition except for some parts of 
the cornice moulding which had become detached. 
The top cleat of the right-hand door had become 
detached and the door had suffered a severe split 
along almost its entire length. The damaged cleat 
was repaired and reattached using cold setting hide 
glue and the split realigned and reattached using 

an epoxy resin in order to fill any gaps and give 
strength to a poorly fitting split.
The interior drawers and doors were in remarkably 
good condition, with little damage to their struc-
ture or marquetry decoration. The original finish 
was almost intact on the interior whereas it had 
been almost completely lost from the exterior sur-
faces. The inner faces of the main doors suffered 
some damage due to the structural problems with-
in the door as well as some lifting of the veneers.

Once the structural issues had been addressed the 
veneers could be tackled. Some parts were lifted 
as previously described while others were cleaned 
below and readhered without lifting away, with 
various means of clamping being used depending 
on the location: G-cramps for around the edges, 
stretched adhesive tape and veneer pins where pos-
sible, and a shimbari frame for many of the parts 
towards the centre of the larger panels. Once all the 
pieces still associated were stabilised, the labori-
ous task of locating positions for the hundreds of 
loose fragments could begin. Sometimes pieces 
could be located by reference to remaining glue-
lines left on the substrate (figures 8), sometimes 
by the similarity in shape of other pieces nearby 
as in some of the costumes and sometimes by the 
shape left in the ground veneer matching up with 
particular clusters of fragments. Bird parts, flower 
parts and plant stalks as well as parts of the figures 
were identifiable and could often have their origi-
nal location identified. 
When all the pieces that could be found a home 
had been reattached several hundred more tiny 
fragments were left, most of which were broken 
pieces that had been degraded by years of exces-
sive moisture, which could not be identified. There 
remained spaces for many hundreds of pieces of 
marquetry, particularly on the main doors, which 
would need to be cut new.
Traditionally this would have been done using a 
saw donkey and a packet of veneers in order to 
cut many copies at once. Many cabinets from this 
period that have floral marquetry decoration will 
be found to have several copies of the same floral 
motifs, with the shapes of all the pieces identical 
but with variation in the timber species and there-
fore the colours of the individual petals, indicating 
that the parts were cut at one time in a packet. This 
particular cabinet has no identical copies, how-
ever, by observation of the wide gaps between the 
parts, it can be assumed that a saw blade was used. 
Because there are no copies, each piece would be 
unique, with no two pieces the same, cutting each 

Figure 8   Glue lines still visible on the substrate within a lacuna 

left by a missing cluster of a flower motif.
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piece by hand would be very time consuming. A 
faster method was needed, and this is when the 
idea of using a laser cutting machine materialised.

Laser cutting
The Conservation Letterfrack workshop shares a 
campus with Galway-Mayo Institute of Technology. 
This is a third level college and is a centre of excel-
lence in furniture design and technology with 
over two hundred students studying up to mas-
ter’s degree level. The institute is equipped with 
all the modern machinery and technology that the 
students will encounter in the furniture industry 
including design and drawing software and a laser 
cutting machine. 
The laser cutting machine available to us was an 
Epilog Legend 60-Watt machine (figure 9), valued 
at about EUR 30,000. It works in the same way 
as a CNC router or a printer, reliant on the cor-
rect programming using the relevant software to 
control the machinery, but, rather than a cutting 
tool or an inkjet, the laser light etches or burns 
away the material. This machine can be used to 
etch the surface or to cut through various materi-
als including plastics, paper and card as well as 
timber. When used with low power the laser light 
will only mark the surface and can be used for sur-
face decoration rather like a printer. With higher 
power and the right speed, the machine is able to 
etch deeply through a material to create deeper 
lines and shapes or to cut right through to create 
separate pieces. When this is done with the correct 
power and speed the edges are barely scorched. 
One of the problems of using a laser cutter to create 
marquetry is that the cut edges can get burned and 
show up the glue lines. This can be avoided with 
careful use of the machine and, when recreating old 
marquetry, is of less importance as there is often a 
requirement for visible glue lines. 
The laser cutter can work very fast and accurately, 
but a separate drawing must be made for each dif-
ferent part. It also needs to work from a vector 
drawing created by one of several drawing pro-
grammes such as AutoCAD, CorelDraw or Adobe 
Illustrator. Drawings, photographs and tracings 
in JPEG format can be imported into one of these 
programmes and then traced over to create the vec-
tors that the laser can follow. A vector line differs 
from a normal drawn line in that it has no width. 
This can be best described as the interface between 
two areas of different colour which gives a line of 
no width, whereas any line drawn on a background 
will always have a certain width. The laser will fol-
low either side of the drawn line, making two cuts 

very close together resulting in a wide and probably 
burnt kerf, introducing inaccuracies as well as tak-
ing twice the time to cut. 
For us, there was very little information to be found 
about how to approach the challenges of making 
the vector drawings needed. The first attempts 
were made using a handheld scanner and a flatbed 
scanner, but there was too much distortion and 
the scanners could only give an outline of entire 
areas with little detail of the individual parts that 
were needed. Using a digital camera had the same 
issues of distortion. Rubbings followed by fine 
pen outlining onto a clear foil was found to be 
the most effective method to create accurate and 

Figure 9   The laser cutting machine – Epilog Legend 60 Watt.

Figure 10   Tracing paper rubbing and pen outline of pieces to 

be cut.
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detailed shapes (figure 10). These drawings were 
then scanned and converted to vector drawings 
using the autotrace function in CorelDraw. This 
method was repeated several hundred times in 
order to create drawings for each and every miss-
ing piece. The shapes of the missing parts within 
missing areas could sometimes be determined by 
the vestiges of glue left, but at other times, when 
no evidence remained, an amount of artistic licence 
had to be taken.

For the purpose of illustration in this paper I shall 
describe the process that was used to recreate a sin-
gle missing flower motif from the right-hand door. 

The ground veneers had been readhered and so the 
outline shape of the flower was known, however, 
all evidence of the internal design of the flower had 
been lost (figure 11). A rubbing of the outline was 
made and traced over to create a fine pen drawing. 
The rest of the design was based on the shapes that 
were found within similar flowers elsewhere on the 
cabinet, none of which were complete with their 
original fragments but had been reconstructed as 
original and drawn by hand with a fine ink pen 
(figure 12).
As already explained, almost all of the new parts 
were created using the drawing programme 
CorelDraw. After scanning in the ink drawing, 
a vector drawing was created which the laser 
could read. An alternative programme, Adobe 
Illustrator, has some advantages over CorelDraw. 
It has an automatic path offset function which is 
able to compensate for the kerf of the laser. This 
either allows for the total elimination of the kerf 
and therefore glue line when making new work 
or to extend the kerf to replicate the kerf left by 
the saw blade used in the original construction. 
It also has an add-on feature called Image Paint 
whereby veneer samples can be scanned, and the 
required design of piece overlaid to enable the user 
to choose the exact grain pattern and direction. 
In this project the veneer was just located on the 
bed of the laser cutter in the desired direction and 
whenever a mistake was made it was a simple job 
to repeat the cut with a new piece of veneer in a dif-
ferent orientation. A further improvement is that 
when there is a shared line between parts Adobe 
Illustrator will recognise the shared line and only 
cut once whereas CorelDraw and AutoCAD will cut 
the line twice, once for each piece, unless more 
time is spent eliminating the overlaps. This was 
not often an issue as adjoining parts were normally 
of different timbers.
The laser cutting machine is extremely accurate 
and controllable, from very light etching on the 
surface to cutting through several millimetres of 
material, but the quality of the cutting process is 
governed, after the quality of the drawing, by the 
correct balance of the combination of the speed, 
power and frequency used. Too slow a speed of the 
cutting head leads to charring of the timber and 
a wider kerf than wanted, too fast a speed leads 
to incomplete cutting. The power or strength of 
the laser influences the quality of the cut also, too 
high power leads to charring and too low risks 
only partial cutting. The laser beam is not gener-
ated continuously but, instead, in pulses. Too low 
a frequency of the light pulses relative to the speed 

Figure 11   Lacuna of the flower.

Figure 12   Drawing of the flower design.
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(figure 13).
The timber being cut also has an influence on the 
quality of cut; harder, thicker or wetter timber con-
tribute to reducing the possible cutting speed. To 
get perfectly cut pieces requires a large degree of 
skill and experience in the use of the laser cutter 
to find the ideal balance of speed, power and fre-
quency and even with an expert operator a degree 
of trial and error is needed.
Another issue to be aware of is that the laser light 
beam must be focussed on the top surface of the 
material being cut in order to ensure a good cut. If 
the material is not flat there will be a loss of focus 
and a poor, uneven quality of cut (figure 14). If the 
timber is warped or uneven then it must first be 
flattened. Very uneven veneers, such as some burr 
veneers, can be flattened by moistening and press-
ing. Veneers cannot be held down by a transparent 
material as this would badly affect the action of 
the laser, but it is possible to do so with the use 
of negative air pressure created by the extraction 
system. The laser cutter is equipped with extrac-
tion to remove fumes created by the burning of the 
timber and this was used to help hold some of the 
smaller veneer pieces flat and in place. The entire 
bed of the cutter needs to be covered in order to 
achieve enough suction to hold down the veneer. 
The bed of the Epilog Legend model that was used 
for this project measured 24” x 18” (610 x 457 mm), 
which enabled the cutting of large pieces and also 
the simultaneous cutting of many smaller pieces. 
When inputting the vector images into the laser 
cutting machine the area seen on the monitor cor-

responds with the area of the bed of the cutter, 
therefore pieces of veneer can be placed in the 
correct positions and orientation to be cut. This 
allowed cutting of up to thirty pieces at once.

The original time estimate for the restoration of 
this cabinet was put at 2000 hours. A large amount 
of this time estimate was for the recutting and res-
toration of the marquetry. In order to make the 
project more feasible by reducing the time, it was 
decided to use the laser cutter. Although an amount 
of extra time had to go into the preparation of the 
vector images, a vast amount of time was saved 
with the actual cutting. Referring back to the flower 
motif mentioned above, this was cut out in two 
operations, for the two contrasting coloured tim-

Figure 13   Screenshot of the Speed, Power and Frequency 

adjustment.

Figure 14   Diagram showing the loss of focus with a warped 

veneer.

Figure 15   Cut parts of the flower in holly.

Figure 16   Cut parts of the flower in purpleheart.
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bers. The light timber (holly - Ilex) consisted of nine 
individual parts and was cut in about 35 seconds, 
and the dark timber (purpleheart - Peltogyne spp.) 
consisting of thirteen parts took about 45 seconds 
(figure 15, figure 16). The pieces were very intricate 
and would have taken several hours for a skilled 
sawyer and would have been far more prone to 
damage during their production. This can be esti-
mated to be a saving of over 90% for the cutting and 
amounted to a saving, overall, of about 750 hours 
of work on the project.

The finishing
Once all the structural work and the veneering 
was complete, the task of finishing needed to be 
addressed. Much of the secondary finish, most 
likely a spirit varnish, remained on the interior but 
only small areas towards the top of the left-hand 
door and the sides of the bureau section remained 
intact on the exterior, and the colours very faded. 
This was due to the many years of poor environ-
mental conditions that the cabinet had suffered. 
An indication of the quality of the finish that had 

once been can be seen on the interior: a smooth, 
flat, highly glossy surface with bright colourful 
decoration. The loss of colour on the exterior is, in 
part, due to the degrading effect of light and in part 
due to the damage caused by excessive moisture 
and mould growth. The choices of timber used in 
the replacement parts facilitated a certain amount 
of contrasting tones and the colouring that was 
done was carried out with a view to harmonising 
with the original, now faded, colours. This was 
achieved with the use of oxidising stains such as 
potassium dichromate and with water-based pig-
ments and stains. The original smooth surface was 
also disturbed due to uneven shrinkage and warp-
ing of the timber, again due to the poor conditions 
suffered by the cabinet over many years. The new 
veneers were scraped down to match the level of 
the surrounding areas without removing any of 
the original surfaces. The final surface texture that 
was left after treatment was a gently undulating but 
smooth surface. Although the bulk of the finish 
had been lost from the exterior, what was left was 
retained, a thin coat of shellac applied, primarily to 

Figures 17, 18   The cabinet finished.
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seal the colouring, and finally a wax polish applied 
to the entire cabinet. This left a semi-gloss finish 
that helps to disguise the uneven surface texture 
(figure 17, figure 18).
The hardware was all in relatively good condition 
with just cleaning and polishing needed and a lit-
tle lubrication to loosen the hinges and locks. All 
the extant hardware was reused with no attempt to 
recreate the missing locks that had been removed 
in a previous treatment.

Conclusion
The use of the laser cutter to prepare the large num-
ber of small veneer pieces needed for the restoration 
of this cabinet was an attempt to speed up the pro-
cess in order to make the whole project feasible. It 
is rare to find a piece of furniture with this amount 
of damage that is required to be restored. More 
usually it would have been deemed to be beyond 
repair. In this case the use of the laser cutter, access 
to the expertise necessary to operate the technology 
as well as the chance to use the experience for the 
benefit of the training of interns meant that the 
project could be brought to a successful conclusion. 
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• Epoxy resin adhesive: Action Adhesives, Ballybay, 

Co. Monaghan, Ireland
• Cold set animal glue: Recipe from Pol Bruys, 

Haarlem, The Netherlands
• Shellac and wax polishes: W.S. Jenkins, 

Tottenham, London N17 0EN, UK
 


