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ABSTRACT

Conservation is an important matter for museums and galleries

because works of art are changed with age and have to be treated

in order to preserve them.

This dissertation sets out what scientific examination can reveal

and contribute to the treatment and to solving the art-historical

problems in general, as well as what matters should be considered

when the examinations are undertaken. The main points are:

practice and possibility, interpretation, limitation,

communication, the tyranny of time, and future status.

Chapters one to eight each deal with one aspect of painting

structure namely: support; ground; underdrawing; paint layers;

varnish; frames. The final chapter explains practices in the

National Galleries of Scotland.

The research is based mainly on nine fifteenth- and sixteenth-

centuries Italian paintings in the National Gallery of Scotland,

though numerous other paintings are referred as illustrative

examples.
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INTRODUCTION

Paintings are transformed with age and need to be conserved

in order to preserve them. The results of the conservation of

paintings often provoke great public interest as well as outcry.

Andrea del Sarto's Charity (Louvre, Paris) was transferred to

canvas by Robert Picault in 1749-50, and was proudly exhibited

with its old wooden support. The result of the operation received

great acclamation.[1] In 1846, in the National Gallery in London,

the public was confronted with five old paintings from which the

old discoloured (or tinted) varnish had been removed. Dismay about

their appearance after cleaning was immediately expressed.[2]

Recent conservations are carried out with the aid of

scientific techniques. Interest has centred more upon the results

of examinations by such techniques. Since they may help to reveal

the original intentions of the painter they may be expected to

provide useful information for art-historical problems. Also,

exhibitions are held in conjunction with the examinations of

paintings, such as the series of 'Art in the Making' at the

National Gallery in London. On the other hand, criticism has been

heard. Michelangelo's frescoes in the Sistine chapel have been

described, after the recent conservation, as 'a smudged painting

with Disney colour'.[3]

This dissertation is intended to understand problems

concerning conservation practice especially on Italian paintings

of the fifteenth and sixteenth century, and sets out to consider

the following points:
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Practice and Possibility: what can we legitimately expect as we

know more about conservation, particularly through modern methods

of examination?

Interpretation: how can we employ the results of scientific

examination when we approach art-historical problems?

Limitation: what should we know when employing scientific

examination about the limits of the methods?

Communication: what knowledge and information should we require

from working conservators, curators, art historians, and

scientists?

The Tyranny of Time: how can we approach the time gap between when

the painting was executed (the 'original') and now (the present

work)?

Future status: how can we consider the status of the painting for

the future generations with respect to the past and present

treatments?

The research is based upon recent conservation practice on

nine fifteenth- and sixteenth- centuries Italian paintings in the

Department of Conservation in the National Galleries of Scotland.

Also, numerous published results of conservation of other

paintings are considered. Contemporary writings by Cennino Cennini

and Giorgio Vasari are particularly studied to understand the

processes of execution.
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Notes to Introduction

1 See Chapter I, p.12.

2 See Chapter VII, p.7 7.

3 John Johnston, "Science for art's sake", Chemistry in Britain,
January, 1992, pp.7-8.

Abbreviations

NG; National Gallery

NGS; National Gallery of Scotland

NGsS; National Galleries of Scotland
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CHAPTER I A WOODEN PANEL SUPPORT

This chapter is divided into two parts. The first is about

the structure of the wooden panel. The second sets out its

deterioration and the past and recent treatments.

Structure of A Wooden Panel

The knowledge of the nature of wood used for a painting' is

significant in order to find out reasons for the deterioration of

the picture and provides evidence for the original status of the

painting.

Wood Used For a Panel

The panels painted between the fourteenth century and

sixteenth century in Italy were executed almost always on planks

of poplar, either white poplar or the inferior black poplar.

According to the result of the investigation of fifty Italian

panel paintings in Berlin and Munich, poplar was most commonly

used as the support.[1] This is probably because poplar was easy

to obtain for the painters and carpenters in that period in Italy,

and because the long-distance transport of timbers incurred high

cost.

However, poplar has some weakness for making a stable panel.

Poplar is a fast-growing' tree, especially when it is near water,

so that the timber tends to be soft and weak with large open

cells. Because of this and compared with harder slow-g'rowing wood,

such as the oak which was used considerably for Northern European

paintings, poplar timber readily shrinks and swells. Therefore

this tendency causes warping and sometimes splitting. Moreover

poplar is liable to be affected by infestation by larvae of



5

furniture beetles and by dry rot and other forms of fungal attack

when it is damp.

It seems that painters' and carpenters' concern was to

minimise the weakness of poplar during the treatment of the panel,

rather than to seek superior woods which were rare in their

region. Cennini recommended the use of relatively soft timbers

such as poplar, lime, and willow, and then suggested how to make a

sound panel for paintings.[2] Vasari mentioned panels as supports

for paintings, but only incidentally,

'This wood [poplar], which grows along rivers or other waters, is
extremely soft and excellent for painting upon, as it holds firmly
together when joined with glue. But in Venice they do not make
panels, or if they do, they are of fir, which is abundant there,
being brought down from Germany by the River Adig'e in great
quantities, while a great deal also comes from Sclavonia. It is
thus the custom of Venice to paint on canvas, either because it
does not split and is not worm-eaten, or because pictures can be
made of any size desired, or else for convenience, as is said
elsewhere, so that they may be sent anywhere with very little
trouble and expense'.[3]

However, he did not discuss in detail the tendencies of each kind

of wood. One question that arises is how much painters were

actually concerned with differences which depended on the

characteristic of the wood. Perhaps they did not place much

emphasis upon the nature of the woods because they needed to

concentrate on a economical way of working and also because they

might not have had a clear idea of what would happen if a panel

should survive for a long time.

Tangentially Sawn Planks and Quarter-Sawn Planks

Because of the shortage of timbers, the carpenters could not

have selected only quarter-sawn planks, which are more stable than

tangentially sawn planks (Fig. 1). Also it seems that the

carpenters did not pay special attention to the provision of the

quarter-sawn planks, and when they were used, it appears to have
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been by chance rather than by intention. In addition, the question

arises as to how much knowledge they possessed concerning the

durability and stability of different woods. We cannot answer this

question by applying the knowledge we possess at the present time.

It should be considered in the light of contemporary

understanding.

Jointed Panels

In order to construct a certain size of panel, planks were

butt-jointed using a strong casein glue made from quick lime mixed

with a skimmed-milk cheese, according to Cennini.[4] Part of the

joint was often reinforced by wooden dowels, wooden plates pegged

across joins or shaped wooden butterflies (Fig. 2).[5] In the

Virgin and Child with the infant Baptist by Giulio Romano (NGS,

Edinburgh), although the paint surface is relatively sound, the

joint between left and centre planks has sprung and paint had been

lost along it (Fig.77-78).[6] Even after the restoration, it is

possible to recognise the position of this join.

When examining the relationship between the design and the

position of the joint, we might imagine that the artist would have

deliberately avoided placing the main features, such as the faces

of the Virgin and the Child, on top of the joint. Among the

paintings in Edinburgh chosen for this study the joints in the

Virgin and Child with the infant Baptist by Giulio Romano are laid

to the right and to the left of the Virgin's face (Fig.77-78).

Also in the Madonna del Passeggio by the Raphael School, the joint

is placed to the left of the Virgin's face (Fig.67). In the

Madonna and Child by Verrocchio this same intention can be

observed, even though it is no longer on the wooden original panel

(Fig.64). Furthermore, a line of the joints of the original panel
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of Raphael's Holy Family with a palm tree runs through between the

Virgin's face and Child's head (Fig.68).

As these cases show, it is sometimes possible to find out the

reasons for the damage and to notice the way in which the artist

may have arranged some aspects of the picture on the painting by

surface inspection of back, front, and sides of a panel before

relying on the scientific examination.

Faults of the Panel

Covering the faults on a panel appears to be an important

process in making a sound panel for painting. Cennini suggested

some methods of repairing faults.

'Take some strong leaf glue; heat up as much as a goblet or glass
of water; and boil two leaves of glue, in a pipkin free from
grease. Then have some sawdust wet down with this glue in a

porringer. Fill the flaws of the nodes with it, and smooth down
with a wooden slice, and let it stand. Then scrape with a knife
point until it is even with the surrounding level. Look it over
again; if there is bud, or nail, or nail end, sticking through the
surface, beat it well down into the board. Then take small pieces
of tin foil, like little coins, and some glue, and cover over

carefully wherever any iron comes; and this is done so that the
rust from the iron may never come to the surface of the
gessos'.[7]

Actually some attempts to make the surface sound can be

noticed in X-radiographs. However in spite of these attempts at

repair, the faults affect the appearance of the surface in the

long term and mean that the painting eventually needs to be

restored. In The Incredulity of St. Thomas by Cima da Conegliano

(NG, London), the panel-maker's repair of a knot was found during

the removal of the original wooden support in order to transfer to

a new support (Fig. 3). He plugged the middle of the knot with a

square piece of wood.[8] In the Allegorical Figure by the

Ferrarese artist Cosimo Tura (NG, London), a section of the plank

over a serious fault, which can be observed from the back, has
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been cut away and a rectangular piece of wood has been inserted.

The fault has moved with age, and the rectangular piece has been

pushed forwards. The disruption and damage is now visible on the

surface.[9]

At the bottom right corner of the centre panel of the San

Pier Maggiore Altarpiece by Jacopo di Cione (NG, London) the

original small butterflies used for reinforcement have been

found.[10]

Deterioration of A Wooden Panel Support

Paintings which we can see today no longer show their

original appearance. Deterioration of paintings cannot be avoided,

and many kinds of treatment have been applied by subsequent

generations. Examination of such deterioration and treatments can

assist us in understanding both the original intention of the

picture, and the measures which we should apply now.

Destruction by Insects and Fungi

Destruction by insects and fungi is a serious cause of

deterioration in wood paintings. However, when the atmosphere is

properly controlled in the area where the painting is kept and the

appropriate fumigation is applied, further damage will be largely

avoided. However, in fact, a number of pictures have been already

affected. Deterioration by wood-worm is scarcely noticeable by

surface observation because the worms normally eat wood from

inside, leaving only tiny holes on the surface. If the wooden

support has been seriously weakened, it would require the removal

of the paint surface and priming from the support and the very

risky task of transfer. This happened in the case of The
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Incredulity of St. Thomas by Cima da Conegliano (NG, London).

However it should be a last resort in conservation practice.

When examining the picture in X-ray photographs, worm tunnels

often show as white channels. These paths show that the tunnels

have been treated and filled in. In the Madonna and Child by

Lorenzo Monaco (NGS, Edinburgh), X-ray photography shows such

white channels (Fig.63). Although numerous such channels can be

observed, the wooden support is still sound enough to hold the

ground and paint layers, and it has been retained. When some cut

tunnels are observed on the back of the picture, this indicates

that the panel has been thinned for some reason, possibly to be

cradled.

Warping (the movement in a wooden panel)

Warping is a deterioration which frequently happens to a

panel. Warping is more or less always related to inadequate

control of relative humidity in the environment where the panel is

kept. The moisture content changes at different rates between

unpainted back of the panel and the front, which is sealed with

the ground, paint layers, and varnish, and this differential rate

causes warping. A panel may show a convex curvature on the painted

side because the uncoated back side dries and contracts more

quickly than the front. This type of warping sometimes disappears

if the panel is exposed to suitable relative humidity. On the

other hand, a dry atmosphere often leads to the deformation of the

cell structure of the wood, and makes warping permanent.

When a panel is made of tangentially sawn planks, the panel tends

to warp more than if made from quarter-sawn planks. This is

because the tendency of wood to contract increases towards the

periphery of the log. However, according to the research by Klein
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and Bauch in 1983, the different rate of the diffusion of moisture

between the back and the front seems to be a more influential

factor in the warping, in spite of the fact that normally the

planks contract more on the bark side than on the pith side.[11]

In the Virgin and Child with the Infant Baptist by Giulio Romano

(NGS, Edinburgh), we can see the convex curvature on the painted

side in each of three planks.

After permanent warping of a panel painting has occurred, it

can be treated, using structural intervention and atmospheric

controls, in order to prevent further warping. However, if this is

done it should be remembered that it must not result in a complete

lack of expansion and contraction in the plane of the picture.

Some flexibility must be maintained or else damage, such as

cracking, may result. [12] When examining panel paintings, we

notice that a number of them have been subject to various kinds of

structural intervention. For example, the back side of the panel

has been coated, and as a result difference of the moisture

exchange rate is reduced. Crossbars, cradling, and transfer to

canvas are often observed in the paintings which were treated in

the past.

Crossbars

The simplest way to keep the panel flat is to glue, nail or

screw crossbars to the back of the panel or let them in to the

rear surface. Let-in cross bars which were added for reinforcement

of the panels have often functioned to keep the panel stable.

There is an interesting example which shows a successful treatment

in the past. In the Madonna of the Oak by Raphael (Prado, Madrid),

three 'mobile' crossbars, which were probably put during the

seventeenth century, are very successful at keeping the picture
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flat (Fig. 4). These bars slip into horizontal channels cut into

the boards of the support, running perpendicularly to the grain of

the wood. They are not g'lued or nailed to the support so that the

natural movement of wood is allowed. The bars also function as

reinforcement. After examination of this picture, the gallery

decided to respect this old crossbar treatment and only carry out

minor conservation on the bars themselves.[13] In the Canigiani

Holy Family by Raphael (Alte Pinakothek, Munich), it has been

found that the original format of the panel has not been altered

and that the crossbars have been placed almost exactly the same

distance from the top and bottom edges. This placing contradicts

the old hypothesis that the panel has been cut at the top.[14]

Cradling

The application of cradles was started in France in the

eighteenth century,[15] and subsequently thousands of the pictures

have been cradled (Fig. 5). Although the system has been improved,

cradling is generally avoided in recent practice, because in order

to be cradled the panel has to be planed and the thickness of the

panel is reduced. As a result, the stability of the panel is

affected and blisters and cracks more often develop. In Raphael's

Canigiani Holy Family warping is not visible. This is mainly

because the picture has kept its original thickness of 3.5cm, and

this has tended to prevent warping.[16] Treatment by cradling

might also be questioned in the context of the principle of the

reversibility in the conservation work. If we remove some of the

original panel, it might well endanger the physical integrity of

the painting.

Similar arguments apply to the technique of coating the back

of the panel. This is especially true when the panel has remained



12

in its original state, because the coating' will change the

appearance and behaviour of the back of the panel. Therefore the

coating treatment is also to be avoided.

Transfer to Canvas

The idea of transfer is to detach the paint and ground layers

from the original support and to apply a new support in order to

prevent further surface damage originating from the deterioration

of the original support, and to produce a stable condition for the

paint and ground layers.

Transfer seems to have started at the very beginning of the

eighteenth century and the earliest date mentioned for the

operation was in 1729 in Italy.[17] However, the method was not

indicated and it was kept a secret. In 1749-50 in France, Robert

Picault transferred Andrea del Sarto's Charity, (Louvre, Paris),

from the original wooden support to canvas. The result of the

operation was enthusiastically admired and the picture and the old

wooden support were exhibited. After this success, he was

commissioned to transfer Raphael's St. Michael (Louvre, Paris), a

tondo attributed to Leonardo da Vinci, and a painting of Madonna

by Raphael. On the other hand, Picault started to be criticized

for his method, above all for the secret liquid used for the

operation, and also for his excessive price. An observation on the

Charity in 1753 pointed out that after the transfer, some grey and

greenish spots appeared in the sky which was supposedly caused by

the chemical reaction of paint with the liquid.[18] Although

Picault was asked to explain his method, he refused, and

eventually he lost commissions, which were sent to other restorers

who charged a lower price than Picault. Marie Jacob Van Merle was

one such restorer. She received several commissions for picture
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restoration in the Royal Collection, and worked as a leading

restorer until her death in 1775. In 1774 Raphael's Holy Family of

Francis I (Louvre, Paris), which is thought to have been

transferred by Picault, showed flaking on the surface (Fig. 6-8).

A second transfer was eventually authorized to be undertaken by

Jean-Louis Hacquin. He also re-transferred St. Michael in Paris

which had formerly been transferred by Picault, despite Picault's

offer to re-transfer it free. Subsequently, Jean-Louis Hacquin

worked on pictures in the Royal Collection, including the Holy

Family with a palm tree and The Bridgewater Madonna by Raphael,

(both in NGS, Edinburgh), which belonged to the Orleans Collection

at that time.[19]

The practice of transfer extended beyond the collections held

in France, and the pictures, which were brought to France by

Napoleon's army, were sent to be treated. St. Cecilia by Raphael

(Pinacoteca, Bologna), was one such painting. After the capture of

Bologna by Napoleon's army in 1796 the picture was taken away from

the city. As his army advanced throughout Italy, various other

paintings were taken into France, including the Madonna di Foligno

by Raphael (Pinacoteca Vaticana, Vatican City). Both pictures were

transferred by Francois-Toussaints Hacquin in the Musee Central

des Arts (the Louvre); the Madonna di Foligno in 1801, and the St.

Cecilia in 1803. According to the record of the operation of the

Madonna di Foligno, the wooden support and the gesso ground were

removed and a new lead white preparation in oil medium was

applied. Then finally the paint layers were placed onto the new

canvas support. This description was confirmed by the examination

of the St. Cecilia by the cross-section which showed a thick white

layer of lead white in oil medium at the base of the paint layers.

Because the St. Cecilia was transferred almost at the same time as
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the Madonna di Foligno, the operation was presumably carried out

by a similar process.[20]

Whereas a number of pictures were transferred in the

eighteenth and nineteenth century in France, transfer operations

were recorded in other countries. The Madonna and Child by

Verrocchio (NGS, Edinburgh), was transferred twice: in Venice in

1877 and in Britain in 1891 (Fig. 64-66).[21]

The treatment may preserve the picture well, however even if

the operation is executed with great care, it will inevitably

alter the character of the original surface which had been

conditioned by the wooden support. In the past, not enough

attention was drawn to the problems of the transfer system,

arising from the material used for the operation and its influence

on the painting's appearance, in spite of the fact that such

influence was voiced by some critics of the process.

'..all pictures which were removed from the wooden support and
transferred to canvas lost the correctness, the purity of their
colour and their g'laze, the originality of the touch, and their
transparency, etc., because the picture took the grains
[tramatura] of the canvas which the picture did not have before.
The grains produce a great deal of waves on the surface of the
picture which soften the underdrawing and the touch of the master,
and then destroy their real value. Look at all pictures removed
from the wooden support to canvas, look at the picture of Certosa
and cry; examine La Sacra Famiglia by Raphael and judge it
seriously'.[22]

As a result, a considerable number of pictures lost some of their

original qualities.

In fact, the pictures which were transferred show some common

features of this operation. In the Madonna and Child by Verrocchio

(NGS, Edinburgh) the canvas texture is recognisable when it is

closely examined, and the impasto was crushed because too high

pressure was applied to the picture. Lorenzo Lotto's Virgin and

Child with Saints (NGS, Edinburgh), shows canvas texture on the

paint surface, notably in the area of the face of the
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saint(S.Jerome(?)) to the right of the Virgin (Fig.75). Also

compared to a picture which has retained its wooden support, the

difference of the surface appearance is apparent; the Madonna and

Child by Verrocchio lost its original smoothness and lustre.

Although the surface shows the positions of the joins of the

original planks, such characteristics of the picture, as were

conditioned by the original support, have been generally lost. The

record of the recent conservation of the Holy Family with a palm

tree by Raphael (NGS, Edinburgh) reported the deformation of the

canvas support. The same type of deformation was noticed in the

pictures which were transferred in the eighteenth century in

France, such as The Bridgewater Madonna by Raphael (NGS,

Edinburgh) and others in the Louvre. This is probably because of

the insufficient support given by the lining to the relatively

thick, rigid and brittle paint and ground layers. Moreover, it was

found in the Holy Family with a palm tree that the surface was

widely affected by the fine grid-like cracking which was caused by

the open weave scrim used as the support in the original

transfer.[23] In view of these problems, transfer from panel to

canvas is a very rare treatment in recent conservation.

In the case of The Incredulity of St. Thomas by Cima da

Conegliano (NG, London), the gallery decided to remove the

original wooden panel and apply a new support of synthetic

material. In 1969 The Incredulity was examined with the intention

of making it fit for public exhibition, and the condition of the

picture was reported to be very poor. On the surface, flaking was

so terrible that the facing paper could not be removed (Fig. 9).

Also, in some areas woodworm and dry-rot had eaten away the panel,

and there was nothing beneath the paint and ground layers. This

unfortunate state was explained by the history of poor
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environmental conditions of the picture. For example, when it was

in Venice it was once kept in salt water for several hours due to

the sudden flood tide. Furthermore, the deterioration was perhaps

increased by a fault in the preparation of the panel; there may

have been either too much or too little size brushed onto the

panel before the application of the gesso layers. In the course of

the examination it was revealed that the gesso was flaking away

from the panel, taking the paint with it. However, the paint

layers themselves were in relatively good condition. Therefore the

gallery judged that transfer was worth undertaking to restore the

picture. The difficult operation of the removal of the gesso was

not necessary in the case of The Incredulity. In order to justify

the transfer, the gallery confirmed not only that there was no

alternative treatment, but also that developments in the

techniques and materials of conservation will not, within the

foreseeable future, lead to some new methods of coping with such

problems whilst avoiding transfer. Then the picture was

transferred onto an aluminium honeycomb and fibreglass panel.[24]

It is very difficult to justify the transfer treatment other

than in very exceptional circumstances, and it is impossible to

predict the result of transfer and the influence on the painting

in the long term. However, we can at least learn from past

practices. Firstly a full detailed operation record should be kept

for future use. Secondly, we should keep our ears open for a range

of voices concerning the various methods of operation, and be

ready to discuss openly the purpose of the procedures for

preservation of the picture. Thirdly, the operation requires

highly skilled and knowledgeable restorers. However, it should be

remembered that the operation is not undertaken for the benefit of

restorers, but for the picture itself.
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Recent Treatment

The past attempts to preserve the painting's have not always

been successful, but structural interventions have benefited from

improved atmospheric control. The maintenance of a continuously

stable relative humidity is the most important condition for

stabilising panels. Relative humidity should be kept between 55%

and 65% for wooden panel paintings with no more than ±2-3%

fluctuation. The nature of the structural treatments depends

entirely on the condition of each individual painting. Recent

treatment of warped panels normally involves setting them into a

special frame. The Becuccio Bicchieraio by Andrea del Sarto (NGS,

Edinburgh) has been fixed into a specially shaped frame to

accommodate the contours of the panel.[25] In many cases warping

causes the joint of the planks to open. In the Madonna del

Passeggio by the Raphael School (NGS, Edinburgh) a joint was

opening and it became visible even in the paint surface. One of

two crossbars attached on the back had shifted laterally and might

have contributed to the opening. The crossbars were removed and

the opening was re-joined and subsequently filled-in and retouched

during the treatment of 1989 (Fig. 67).[26]
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CHAPTER II CANVAS SUPPORT

Since the end of the fifteenth century canvas has been used as

a support for easel painting. From the sixteenth century onward

canvas became a major material of support. In this chapter, the use

of canvas, especially with reference to Tintoretto's painting's, is

explained.

Introduction of Canvas

It is possible to point out some reasons for introducing

canvas supports instead of wooden panels. Canvas is lighter than

wooden panels and can be folded and rolled up when necessary, so

that it can be conveniently transported from one place to another,

especially with the larger painting's which became fashionable. This

point was mentioned by Vasari.

'In order to be able to convey pictures from one place to another
men have invented the convenient method of painting' on canvas,
which is of little weight, and when rolled up is easy to transport.

Because painting on canvas has seemed easy and convenient it
has been adopted not only for small pictures that can be carried
about, but also for altar pieces and other important compositions,
such as are seen in the halls of the palace of San Marco at Venice,
and elsewhere. Consequently, where the panels are not sufficiently
large they are replaced by canvases on account of the size and
convenience of the latter'.[1]

In the Origin of the Milky Way by Tintoretto (NG, London), a line

of damage was discovered to be the mark of a fold in the painted

canvas(Fig. 10). Detailed observation indicated that,

'The type of cracking of the paint above and below the fold line
suggested that the canvas had been folded then unfolded again
before the paint had had time to develop ag'e cracks. The most
obvious reason why a canvas should be folded not long after
painting would be in order to transport it most easily, perhaps to
Rudolph II's castle in Prague.'[2]

Although the position of the line is near the bottom of the present

painting, it seems that it was just about in the centre of the

original pictorial composition, to judge from the drawings which
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show its format before the mutilation of the lower half of the

picture.[3]

Moreover, the development of the textile industry must have

been a factor in producing canvas as a painting support. As people

were interested in sailing long distances, large sheets of canvas

for sails were required and produced, and certainly before 1500 a

hemp industry flourished in Northern Italy.[4] In Venice the wet

and salty climate was not wholly suitable for wooden panel

paintings and frescoes, and the artists came to prefer canvas as

their painting support.

Furthermore, it should be noted that some artists deliberately

exploited the surface texture of canvas to achieve expressive

effects. Close examination of the surface of The Death of Acteon by

Titian (NG, London) reveals that the surface is finished neither

evenly nor smoothly, and the paint and the surface texture of the

canvas is very noticeable (Fig. 11). Although we can not certainly

know if Titian intended to produce this result, thin paint in

shadow and thick paint in light enhance the naturalistic effect

because it seems to correspond with a perception of reality, and

the eye is less aware of the uniformity of the picture plane.[5]

The Nature of the Canvas

Until the nineteenth century, canvas was mainly made from flax

and hemp.[6] When examining fibres of natural flax through a

microscope, little gnarls like bamboo joints are seen (Fig. 12).

Those gnarls seem to prevent the movement of the fibres after they

are woven, and make the canvas stable. They also help the pigments

to adhere to the canvas. The surface texture of a canvas is

determined by the type of fibre and thickness of the thread from

which it is made. It also depends on how finely or openly it is
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woven. At the beginning of the sixteenth century, most canvases

were relatively finely woven in tabby weave, and during the course

of the sixteenth century, coarser textile and twill-derived weaves

were more widely employed, especially in the Venetian School.

The Canvas Support in Tintoretto's Paintings

The record of the examination of a total of ten paintings by

Tintoretto indicates the condition of their canvas supports.[7] It

was observed that the smallest picture, the St George and the

Dragon, has the finest canvas, and that the Last Judgement, one of

the largest, has the coarsest. Another observation was that

different types of canvas were found in a pair of paintings, the

Worship of the Golden Calf and the Last Judgement. Flax fibers were

identified in five paintings from which samples were taken. The

coarsest canvas of the Last Judgement was assumed to be hemp, but

it could not be positively identified because it is difficult to

distinguish between flax and hemp after they have aged.[8]

In order to achieve the size of the canvas which the artist

required several widths were often seamed together. In the

sixteenth century in Venice, the width of the canvas was normally

about one metre. In The Deposition of Christ (164 cm x 127.5cm),

(NGS, Edinburgh), the picture consists of a central vertical strip

of about one metre, with 12 cm oversewn narrow strips on either

side.[9] In large pictures, the parallel seams usually run

vertically or horizontally. The Christ Before Pilate, the size is

515 cm x 380 cm, which is made up five horizontal strips, and the

Ascension, the size is 528 cm x 325 cm which is composed of three

main vertical strips.[10] However, in the Adoration of the

Shepherds (the Scuola di San Rocco, Venice) in which the scene is

divided between the upper and the lower floors of the stable, an
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unusual practice was found (Fig. 13). Several small strips appear

to have been inserted along the line which marks the division

between the two storeys. Upper and lower parts of picture look as

if they had been separately painted, and jointed later.[11]

In the Christ Washing His Disciples'Feet the construction of

the canvas and rather unusual white underdrawing on the black

ground have caused confusion in earlier analysis. The engraving of

this picture shows a man leaving the scene by the passageway,

whereas the picture shows a woman entering from a doorway. This

difference was once explained by the observation that the female

figure was painted on a patch inserted in place of the man (so the

engraving was taken as showing the original design). The

explanation appeared to be supported by the observation of joins

around the patch, which was said to consist of a twill canvas of

finer grain than a little lower down in the picture. However, X-

radiography provides evidence that there are no joins in the female

figure, and reveals the rough drawing of the door frame in lead

white (Fig. 14). The lines of this drawing must have been mistaken

for joins. It was also revealed that the lower half of the picture

consists of a single length of canvas with twill weave running

horizontally, and the upper half of four short lengths of the same

canvas with the twill weave running vertically. This different

orientation of the twill weave may have lead to the mistaken

observation of different canvas in the supposed patch. However,

even if the female figure had been painted in a patch of the

different type of the canvas, this alone could not automatically

prove that this part was later work. It has been found in the large

ceiling painting at the Scuola di San Rocco that Tintoretto used

odd-shaped scraps of two or three different weaves of canvas in

order to make up the required size and shape of canvas support.[12]
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Deterioration and Treatment

Canvas supports deteriorate with age, as all textiles do. The

canvas loses a part of its mechanical strength, and becomes

brittle. Also, compared with a wooden support, it is more flexible,

more extensible, and more easily damaged, though it has advantage

of being much less heavy and easier to handle.

The cellulose which comprises the fibres decomposes in the

course of time by oxidation and hydrolysis. In addition to this

natural chemical reaction, air-pollution, high relative humidity,

and contact with drying oil make this deterioration more rapid.

Uncovered areas at the back are particularly affected. Therefore

the environment between the painting and the wall should be

controlled. Also, it is important to take account of the effect of

the numerous visitors, and the site of the gallery; many galleries

are situated in the centres of cities.

Although the canvas support does not react to changing

relative humidity as sharply as a wooden panel, inadequate control

of atmosphere dose cause shrinking and slacking. The relative

humidity should be controlled between 50% and 55%.

The canvas of the transferred paintings often show the same

type of deformation and it needs to be treated.[13] In the case of

the Holy Family with a palm tree by Raphael (NGS, Edinburgh) a

serious deformation was found and it was re-lined again (see

below).

Holes and tears frequently happen to canvas supports. The most

suitable treatment is lining, because if a patch was inserted at

the point of damage, it would move differently from the rest of the

support and eventually would affect the surface appearance.
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Treatment by re-lining

The most common structural treatment for canvas paintings is re-

lining. There are a few different methods of lining.

Lining with wax-resin mixture

A wax-mixture was used when it was necessary to re-line the

picture and to consolidate all the layers at the same time.

However, now we know that this method is not practical for the

purpose of re-lining and consolidation, and is rarely employed. For

this method a thermo-plastic wax-resin mixture was applied to the

back of the painting in a molten state and the lining canvas was

then pressed, either with an electric iron or on a vacuum hot

table. As the procedure involved both heat and pressure, this

method often caused flattening of the impasto. The vacuum table

caused less flattening of the impasto than the older method of

ironing, but resinous additive might have hastened the oxidation of

the cellulose.[14]

Paste lining

Flour paste may be used in case when the picture dose not need

to be consolidated when it is lined. Also, paste will be employed

when wax might affect the picture surface. Since this method also

involves the application of pressure, care has to be taken to avoid

flattening the impasto. Compared with wax lining' this method is not

an effective protection of the back of the painting from the

fluctuations in relative humidity. The type of paste should be

chosen after examination of the condition of the painting. Skin

glue, bone glue and casein are not suitable adhesives for lining,

since they shrink while drying, exerting strong tensile forces on

the painting.[15]
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Lining with synthetic materials

In recent practice, synthetic resins such as acrylics have

been used for lining. This is the case of the conservation of

Raphael's Holy Family with a palm tree (NGS, Edinburgh). This

painting was transferred to canvas in the eighteenth century, and

lined using a glue/paste adhesive in the nineteenth century. Strip-

lining was also used to repair damage at the edge of the painting.

The report of the conservation work in 1988 recorded that

'Because of the weakness of the support and the deformed surface
the paint layer with its lining was mounted on a solid support of 9
cm maphogany plywood faced using PVA emulsion adhesive, with acid-
free board to act as an interleave. The lined painting was then
mounted on this support with BEVA371 adhesive'.[16]

White lead lining

This is a method of historical interest and should not be

practised now. A mixture of linseed oil and white lead or litharge

was used at one time for lining. This mixture becomes insoluble and

is impossible to remove without damage to the original canvas. Also

the linseed oil accelerates the oxidation of the cellulose. In

Raphael's S.Cecilia (Pinacoteca, Bologna) and Madonna di Foligo

(Pinacoteca Vaticana, Vatican City), it has been found that a lead

white preparation (lead white in oil medium) was applied when they

were transferred to canvas from the original wooden support in

Paris at the very beginning of the nineteenth century. Another

drawback is that this practice makes it impossible to examine the

painting with X-ray photography. Thus, The X-ray photographs of the

S.Cecilia do not provide any useful information.[17]
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Total transfer

This practice should be avoided because it is too risky to

separate the canvas from the rest of the layers in case of except

absolute necessity.
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CHAPTER III GROUND

The ground is an important part of the structure of painting

because it is able to cover the weakness of the support and affect

greatly the final appearance of the painting.

Function of Ground

A function of the ground is that it makes the surface of the

support smooth and improves the adhesion between the support and

the layers above. The untreated surface of wooden panel is not

suitable for gilding and painting; grains and faults will affect

the durability of the layers and will be recognisable on the

surface. This function of the ground was mentioned by Cennini. In

the section where he listed the essential knowledge for the

profession of painting, he regarded the knowledge of how to apply

gessos, to scrape the g'essos, and to smooth them down, as important

elements.[1]

Making of a Ground in a Wooden Panel Painting

Cennini explained a very detailed process for making a good

ground. It was started by giving several coats of glue size not

only to the panel but also to the frame. In that period the frame

was generally constructed with the panel, and so the frame also

received a layer of ground in the same way as the panel surface.[2]

This manner of construction is significant in detecting the

original status of the painting, because the paint and the gesso

layers result in a slightly rising edge at the border of the panel

and the frame. When the frame was removed for some reason by a

later generation, the ridge might well become apparent. The

presence of this ridge is therefore evidence that the original



32

format has not been altered. This is very useful, especially when

considering the reconstruction of a dismembered work. The

reconstruction of the altarpiece, which included the panel of The

Pentecost by Giotto (NG, London), helps us to appreciate how this

evidence might be used. The hypothesis that seven panels, which

depict the life of Christ, were painted on one plank has been

confirmed with the aid of the X-ray photographs which show the

continuous wood grain. Also the panel of The Nativity with the

Epiphany has a lip of gesso rising at the left edge and that of The

Pentecost has one at the right where integral frame mouldings have

probably been removed. This evidence enable us to prove that they

were originally the terminal scenes.[3]

The application of size was primarily to reduce the absorbency

of the wood, and prevent it from soaking up the adhesive from the

later ground layer. Often, pieces of linen canvas were then soaked

in size and lain over the flat areas of the panel. The purpose of

this procedure seems to have reinforced any joins and even out

flaws on the surface. It also appears to have improved the adhesion

of the gesso layers and reduce cracking of the ground.

Next stage of the process was the application of gessos.

Cennini mentioned two different forms of gesso. The first one was

called gesso grosso and the second one was called gesso sottile.

Gesso was made of gypsum mixed into a thick paste with animal glue.

Gesso grosso was mixed with a little water or size, so as to

crystallize it into a hard mass. Even if the surface of each layer

was smoothed, gesso grosso always had a slightly granular surface.

The gesso ground was finished with a layer or layers of gesso

sottile. This involved adding a great deal of water, which

prevented setting, and reducing the granules to very fine powder.

Finally the gesso sottile was scraped as smooth as possible with a
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knife. In order to gain a satisfying surface Cennini suggested that

surface was dusted with powdered charcoal, which remained in the

hollows and shows the uneven parts. When charcoal could not be seen

after scraping, the surface was perfectly smooth and flat (Fig.

15).[4]

Influence to the Paint Surface

As Cennini spent substantial parts of his treatise on the

method of applying the g'essos, it is evident that artists and

craftsmen noticed that the quality of the ground had a great

influence on the completed work. In spite of their efforts, the

surviving works still show damage because of the deterioration of

the ground. The ground may become detached from the support for

various reasons, such as too much or too little binding medium in

the ground, insufficient preparation of the ground, or the support

having been too heavily sized. The deterioration of the support,

such as splitting and warping, adversely affects the condition of

the ground. On the picture surface, damage to the ground can be

seen as craquelure. The pattern of cracks depends on the thickness

and flexibility of the ground and paint layers. Therefore, even in

the same picture, the pattern varies in different parts. Also

blisters result from the shrinking of the support.[5]

Ground for Canvas Supports and Coloured Ground

When the canvas support began to be commonly used, the gesso

ground appears to have continued to be employed, though

subsequently it was realised that the method was less suitable for

canvas. Gesso is a brittle material more suitable for a rigid

panel, and is sensitive to mechanical strains caused by bending or

rolling the canvas. Vasari recorded this point[6], and the gesso
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ground on canvas appears to have become less popular. The artists

began to apply a thin gesso ground which was intended only to fill

the gaps between the canvas weave. According to the cross-section

samples, the St. Geroge and the Dragon by Tintoretto (NG, London)

has a thin gesso ground and the Transportation of the Body of St.

Mark by Tintoretto (Accademia Gallery, Venice) also has a thin

gesso layer which was noticed at the bottom of the samples.[7]

Some painters used a ground consisting of pigments in oil

medium on canvas supports. Its colour greatly affects the

appearance of the picture and this point is significant when we

judge the artist's intention in the picture. Coloured grounds first

appear in the middle of the sixteenth century. The range extends

from delicate yellowish and greyish tones to comparatively dark

red, reddish-brown and greyish-black colours. Tintoretto employed

various types of coloured ground. Two of three cross sectional

samples from the Christ Before Pilate (Sala dell'Albergo, Venice),

show 'dark brown' ground consisting of charcoal black and brown

ochre in oil medium, while another sample shows thin gesso ground.

In the Ascension (Scuola di San Rocco, Venice), none of the samples

indicate gesso, and it seems that 'dark brown' ground was directly

applied on the canvas. This brown ground consisted of charcoal

black and brown ochre in oil medium. Numerous multi-coloured

pigment particles were noticed under the microscope, including red

lake, smalt and vermilion. The samples from the Origin of the Milky

Way (NG, London) show a similar type of 'dark brown' ground to the

Ascension.[8]

The introduction of the coloured ground implies a new

technique, that of painting light on dark, instead of dark on light

as when working on the white gesso ground. An advantage of

employing the coloured ground is that areas of thinly applied paint
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are less noticeable than the similar areas of white ground.

Coloured ground can save time and pigment. However, increasing

transparency of the paint layers with age may make the ground

colour more apparent and causes an all-over darkening of the tone

of the picture. This seems to have happened in the Christ Washing

His Disciples'Feet by Tintoretto (NG, London). The picture gives a

dark impression even after removal of varnish. The reason for this

was originally thought to be that a fire in the church, where the

picture used to be housed, made the surface darken. However,

examination of the surface did not show the affect of fire and

smoke. Further examination shows that it has black ground.

'It came as a surprise to find that sandwiched between a thin gesso
ground directly on the canvas, and paint layers proper, was black
ground of appreciable thickness and consisting almost entirely of
charcoal black, but with here and there streaks of lead white
pigment on top of or within the black layer. It was later realized
that the white streaks represented rather coarse drawing with the
brush on the black ground.'[9]

It is apparent that the upper paint layers have become more

transparent, so that the dark ground shows through to some extent

and gives a rather dark impression to the painting. This effect

occurs particularly where the artist has used a translucent glazing

pigment directly on the black ground. In the case of this picture

another reason for darkening is that in some of the more thinly

painted passages paint has worn off the raised threads of the

rather coarse twill canvas, which leaves numerous tiny spots of

black ground exposed.[10] In the case of The Deposition of Christ

by Tintoretto (NGS, Edinburgh), his treatment of ground provides

evidence for the dating of the picture, though it should be noted

that he changed not only style, but also his technique to

accommodate site, subject, commission, or the time available. A

simple gesso ground, as in this picture, was employed in his

relatively early works, and Tintoretto was starting to employ dark
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brown or even black grounds by the early 1550's. This evidence

supports the suggestion that this picture might have been painted

in the 1550's rather than in the 1560's, as suggested by the

historical documentation.[11]

Detailed examination of the ground thus makes it possible to

detect different treatments of ground by the artist and to consider

the differences in the context of his development.
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CHAPTER IV UNDERDRAWING

Scientific examination greatly enhances research on

underdrawing because we can look through the paint layers using

infrared photography and other techniques. In this chapter,

firstly, various methods in which artists transferred their designs

to ground are explained. Subsequently, what the scientific

examination can reveal is discussed with reference to some

examples, especially Raphael's and Tintoretto's paintings.

Methods of Transfer

There are various ways of transferring the composition from

drawing or cartoon to wall, panel and canvas.

a) Underdrawing by ink

Cennini described a way in which artists worked out their

designs on the gesso ground. He instructed that a first sketch be

made with a stick of charcoal tied to a cane to allow the artist to

stand back from his work. He suggested that the artist keep a

feather in order to erase mistakes and make alterations. When

satisfied with the composition the artist fixed the drawing with a

small brush and diluted ink, shading it carefully.[1] In an

unfinished work, Cima's Virgin and Child and St. Andrew and St.

Peter (NGS, Edinburgh) it can be seen that the figure of St. Peter

and the tree have been carefully drawn-in with the point of the

brush in black iron gall ink which has turned brown. Three-

dimensional forms are indicated with parallel hatching.[2]

b) Underdrawing by incision

A design is sometimes incised onto the gesso ground. X-ray

photographs of Duccio's Jesus opens the Eyes of a Man born Blind
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(NG, London) show the straight outlines of the architecture are

drawn and incised with a ruler.[3] Also, an elaborate perspective

underdrawing incised in the priming with a ruler is seen in X-ray

photographs of Verrocchio's Madonna and Child (NGS, Edinburgh),

(Fig. 65).[4]

c) Use of cartoon

i) by pricking

A cartoon on which a design is pricked is pounced onto the

priming. Underdrawing is carried out following the dotted lines. An

example of this practice is Raphael's St. George and the Dragon

(NG, Washington), (Fig. 21-22). This painting is explained later in

this chapter.

ii) by incision

The outline of the design on a cartoon is incised with a

stylus. Underdrawing in Rapahel's Canigini Holy Family (Alte

Pinakothek, Munich) is carried out in this method. This painting is

explained later in this chapter.

d) Use of drawing squared with lines

Drawing which is squared with lines is used in order to copy

the design. Underdrawing is carried out according to the depiction

of each square. A drawing squared in charcoal on blue-grey paper by

Tintoretto in the Louvre in Paris is a preliminary study for the

corpse of the dragon's victim in the St. George and the Dragon (NG,

London),(Fig. 16-17).[5]
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e) Use of 'carbon' sheet

Vasari suggested the use of 'carbon' powder and 'carbon' sheet

to transfer the design onto the priming.

He described that:

'...it is necessary to rub the back of the cartoon with charcoal or
black powder, so that when marked afterwards with the instrument it
may transmit the outlines and tracings to the canvas or panel'.[6]

Alternatively, he recommended the use of 'carbon' sheet because the

carbon would not be spoiled.

'... under this cartoon another sheet of paper covered with black
on one side, that is, on that part that lies on the priming. Having
fixed both the one and the other with little nails, take an iron
point or else one of ivory or hard wood and go over the outlines of
the cartoons, marking them firmly. In so doing the cartoon is not
spoiled and all the figures and other details on the cartoon become
very well outlined on the panel or framed canvas'.[7]

Raphael's Vision of the Knight (NG, London) might have been an

example of this method (Fig. 24-25). This picture is discussed

later in this chapter.

Scientific Examination

Infrared photography and infrared reflectog'raphy are useful

techniques to reveal the underdrawing. However, we should remember

that the underdrawing becomes visible only when it was executed in

a medium which contains carbon, such as charcoal or black chalk, or

in a carbon-based paint or drawing ink, and with other drawing

media, such as red chalk, the image will not be shown. Therefore

when no image is visible we cannot readily conclude that the artist

did not use an underdrawing. The results of infrared photography

and infrared reflectog'raphy of Raphael's Julius II (NG, London) do

not reveal any underdrawing. X-ray photographs show that the flesh

is painted with a material containing a high portion of lead white.

Also, two of the underpainted layers in red mozzetta pigment

contain carbon-black particles. These upper layers might make it
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difficult to look at the ground surface in the photographs. In

addition, if Raphael had executed the underdrawing in red or brown

pigments it would not be revealed. On the other hand, it can be

argued that, because of the needs of making a likeness in a

portrait, he would have adjusted his composition during work on the

picture. The pentimenti in the background would support this

proposal.[8]

Other techniques of examination may give some indication of

underdrawing. Cross-section sometimes shows the material of the

underdrawing between the ground and the paint layers. Although this

might be very helpful, a cross-section can only show a tiny part of

the painting. Furthermore, when no underdrawing is visible a

painting may have been transferred to another support, and the

underdrawing might have been removed with the old support during

the operation. This may be the case of Raphael's Holy Family with a

palm tree (NGS, Edinburgh). According to the result of the infrared

photography there is no underdrawing to be observed. Because this

is unusual for Raphael, it may be supposed that the underdrawing

has been removed when the picture was transferred to canvas in the

eighteenth century.[9]

If we can recover an idea of the underdrawing, we can employ

it to consider art-historical questions. Above all, it serves to

reveal an artist's style of drawing, and it makes it possible to

consider the questions of attribution and collaboration. In

Raphael's Madonna Enthroned between Sts. Peter, Bernard, James the

Great and Augustine: Madonna del Baldacchino (Pitti, Florence) the

extremely high quality of the preparatory drawing has become

apparent. Because Vasari recorded that Raphael left for Rome

without finishing this work [10] his authorship has been

questioned. As a result of revaluation of the drawing it has become
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reasonable to argue that Raphael was responsible for the design.

The subsequent problems will be how to assess the extent to which

other painters followed the intentions of Raphael and to judge

which part was painted by Raphael himself.[11] According to the

infrared photography and infrared reflectography on Duccio's The

Annunciation (NG, London) it was found that the underdrawing showed

different styles which were carried out by pen and brush (Fig'. 18-

19). The photograph of the area of the Angel's arm and shoulder

revealed the drawing, which was scratchy and slightly hesitant,

clearly showing the double line of a quill. On the other hand, the

drawing in the lower areas of the Angel's mantle became softer and

more fluent, and was possibly carried out with a brush.[12] In

Duccio's Jesus opens the Eyes of Man born Blind (NG, London), there

were differences between the underdrawing and the painted

composition. A lunette to the door above Christ, and capitals to

the door between the positions of the blind man were incised, but

they have not been painted. It has been interpreted that Duccio

carried out the initial underdrawing and an assistant painted over

the original design.[13]

Raphael's underdrawing

There are a number of cases in which scientific examination

assists to identify the manner of Raphael's underdrawing. In the

Madonna in the Meadow (Kunsthistorisches Museum, Vienna), the clear

image of spolveri is observed in the areas of St. John's feet and

hands, and the Madonna's head and feet, in the infrared photograph

(Fig. 20). Because it had been generally believed that Raphael

might have employed this way of pouncing' the design onto a small-

scale panel, it is interesting to have confirmation that he used

pouncing rather than the method of incising' contours. When
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examining the areas in which spolveri were confirmed, Raphael may

have selectively employed this method to establish the proportion

of the figures. In the areas of landscape no spolvero was found,

and he seems to have done the drawing directly on the ground.

Moreover, he appears to have continued to develop his composition

after transferring the design. At St. John's feet, we are able to

see the clumsy, angular lines resulting from connecting the

spolveri, which are then reworked with quick and soft strokes.[14]

By contrast, in the Canigiani Holy Family (Alte Pinakothek,

Munich) the design was traced by pressing a stylus along the lines

from the cartoon. Since the most important function of the incising

transfer was the definition of the exact position of contours, the

painter sometimes needed to straighten and rework the outlines. We

are able to see that Raphael elaborately developed the contours of

the drawing in part of the ear of the Christ Child. He highlighted

the forms with flesh paint, and achieved accentuation of the shadow

with hatching strokes of layered paint, presumably in oil. In this

way he integrated the underdrawing into the paint layer. On the

other hand, the drawing of putti in the sky seems to have been done

directly on the ground without help of a cartoon. Raphael also

might have directly sketched the design in the areas of the

architectual details, which closely resemble his drawings.[15]

In the case of Madonna dei garofani (the Duke of

Northumberland's Collection, Alnwick Castle, Northumberland) the

underdrawing seems not to be transferred from a preparatory drawing

as Raphael did in other works. There are no observations of either

dotted lines or slow careful outlines, and no trace of incised

stylus lines. The style of the underdrawing is similar to Raphael's

drawing on paper. It is likely that the composition was drawn
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directly without the means of any transfer. This freer procedure

may have occurred because the composition greatly depends on

Leonardo da Vinci's Benois Madonna (Hermitage, St. Petersburg), so

Raphael needed less advance planning to work out the design.[16]

The following three cases further serve to show the

relationship between the cartoon and the painting in Raphael's

work: the St. George and the Dragon (NG, Washington), the Vision of

the Knight (NG, London), and the St. Catherine of Alexandria (NG,

London).

In the case of St. George and the Dragon the drawing in the

Uffizi has been confirmed as the cartoon for this work through

infrared reflectography and X-rays (Fig. 21-22). The Uffizi drawing

was pounced onto the panel, and the dotted lines served as a guide

for the underdrawing. This correspondence can be seen particularly

in the area of the cape of St. George. Also it can be seen that

Raphael made revisions to the design while underdrawing was being

carried out. Both the original drawing and the alteration can be

observed on the image. In the St. George and the Dragon Raphael

used the cartoon for transferring the design onto the panel, by

pricking rather than incision. However he did use incision to make

straight lines, (these are visible in radiograph and when applying

raking light to the surface). When referring to the other results

of examination of his works in the National Gallery in Washington,

such as the Small Cowper Madonna (Fig. 23) and the Alba Madonna, it

has been found that he employed incised lines on other paintings,

and all those lines are quick thin and shallow.[17]

In the case of the Vision of the Knight, the scientific

examination similarly leads us to modify our thoughts of Raphael's

general procedures. When the Gallery acquired the picture of the
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Vision of the Knight, they also obtained the drawing on paper which

was pricked for transfer (Fig. 24-25). It had been generally

accepted as the pricked cartoon for the panel painting. Although

some small details are different from the painting the design is

the same size and scale as the painting. As a result of observation

through infrared reflectography, the underdrawing in the painting

was revealed, and that black drawing does not show any signs of

spolveri, which were certainly expected. Another observation was

that underdrawing followed exactly in the contours of the painted

composition.[18] These results suggested the idea that this

composition was not transferred by means of the punched cartoon,

and that this drawing might have been used for another purpose,

such as making a copy of either the drawing or the panel painting.

However the fact that the size and scale is the same as the

painting should be considered. One possible solution is that the

artist may have transferred the main outline of the drawing using a

stylus while the gesso ground was still resilient. If this method

was used, incised lines should be observed in X-ray photographs,

but this seems not to be the case. Other possibilities are the use

of 'carbon' powder or 'carbon' sheet which Vasari described.

Unfortunately the pricked cartoon has been stuck down on board so

that it is impossible to see its back. Another alternative is that

the spolveri were erased after transferring the design from the

cartoon so that they can no longer be seen. In the catalogue of the

National Gallery published in 1991, this drawing features as an

example of the pounced cartoon.[19] Although spolveri have not been

revealed, the drawing lines look as if they might connect dots as

far as we can see in the detailed part of the infrared photograph

(Fig. 24-25).
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The St. Catherine of Alexandria is another case which raises

questions about the connection between the cartoon and the

painting. There is a full-size cartoon in black chalk with white

highlighting', pricked for transfer in the Louvre. This drawing,

however, describes the figure only and omits any setting. One of

the related drawings in the Ashmolean depicts a pose of Catherine

closer to that in the picture than in the Louvre cartoon, though

the Ashmolean drawing is not a cartoon. A possible explanation of

the connection of these drawings to the picture is that the cartoon

may have been used for transferring' not to the panel but to another

drawing' in order to develop the design. Then Raphael may have

worked out the final version, referring to the other drawings in

the Ashmolean.[20] Evidently, a number of pounced small-scale

studies by Raphael are known. Such studies might have helped to

save time and to develop the idea before gaining' a fully

satisfactory version.[21] In the infrared photograph, there are no

spolveri to be observed.[22] If they had been seen, and if the

marks had corresponded to the holes of the cartoon, the function of

the cartoon would have been identified. However, like the Vision of

the Knight, we cannot conclude that Raphael did not use the

pouncing' method to transfer the design. Perhaps infrared

reflectography would show the evidence for the transfer because it

can penetrate the paint layers more than normal infrared

photography.

The recent examination of Raphael's painting's assists in

revealing his way of working out the composition on panel. As well

as individual pictures being researched, these results lead to

comparative studies. When did he employ either the incising'

transfer or the pouncing method of transfer? Is there any

connection between the design and the choice of the method? Does
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the size of the panel affect his selection of the method for

transfer? How did he use cartoons? How much did he rely on the

composition which was transferred from the paper? How did he reach

the final underdrawing?

Tintoretto' s underdrawing

Studying the underdrawings by Tintoretto, a different manner

from Raphael can be observed. In the Deposition of Christ (NGS,

Edinburgh), the evidence of slight black underdrawing can be

discerned. Such evidence has been found in few other Tintoretto

works.[23] The cross-sections of the following pictures show the

thin line of carbon black particles between gesso ground and the

first paint layer, which can be thought of as black underdrawing;

the St. George and the Dragon (NG, London), the Crucifixion

(Accademia Gallery, Venice), and the Worship of the Golden Calf

(the church of the Madonna dell'Orto, Venice). However, the Last

Judgement (the church of the Madonna dell'Orto, Venice) and the

Transportation of the Body of St. Mark (Accademia Gallery, Venice)

do not indicate such particles.[24]

A number of his drawings have survived, and some of them have

squared scale for the purpose of the transfer of the design to

canvas. However they are not like the detailed drawings of Raphael

(Fig. 16-17, Fig. 26).

In the pictures by Titian and Giorgione, we can observe only a

few sketchy lines in the underdrawings. The Venetian painters

appear to have put more emphasis on colour to work out their

compositions rather than elaborate formal drawing. On the other

hand, Tintoretto seems to have introduced a drawing-like technique

into the paint structure. In the Ascension (Scuola di San Rocco,

Venice), ghostly figures standing in the landscape are roughly
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outlined in thick, light-coloured paint on the darker background

(Fig. 27).[25] A more developed version of this technique can be

seen in the Adoration of the Shepherds (Scuola di San Rocco,

Venice) which has a brown ground. Tintoretto left unpainted the ear

of corn which is drawn in carbon black.[26] In this case Tintoretto

did not employ 'underdrawing' solely for the purpose of indication

of the design in an under-layer. When Tintoretto employed a black

ground, he used lead white for underdrawing, as in the Christ

Washing His Disciple's feet (NG, London), (Fig. 14). Dots and

streaks of lead white have appeared in several cross-sections, and

in the X-ray photograph the brushwork in the ground can be

seen.[27]

The different manner of underdrawing suggests how various

artists work towards the design of the object which they are going

to show, as can be seen in works by Raphael and Tintoretto. As the

scientific examination helps to confirm the underdrawing, it makes

it easier to understand the artist's thoughts on building up his

work.
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CHAPTER V PAINT LAYERS - PIGMENTS AND MEDIUMS

Paint consists of pigments and a binding medium. Pigments give

paint both its colour and its substance, while mediums bind the

individual pigment particles to one another and to the ground. The

combination of pigments and medium determines the final appearance

of the picture, which also greatly depends on the condition of the

support and the ground. As the result of recent research, we do not

realistically expect to find unknown sorts of pigments. However,

the palette of the artists and the practices of the application of

paint are still elusive. The most recent techniques for the

examination of pictures seek answers to the following questions,

which used to be only the subject of speculatation based on the

observation of the surface of the paintings:

What kind of medium was employed?

How were the pigments and the medium composed ?

How many and what kinds of pigments were mixed?

How did the artist apply the paint to model the figures?

A main concern in this chapter is how the research of the

relationship between the pigments and the medium is developed with

the assistance of scientific examination.

Egg Tempera

Egg was the most extensively used medium for paintings on

wooden supports which ranged from the large-scale altarpieces to

small paintings, until oil began to be frequently used.

In the egg white, the binding element is albumen, with little

fat being present, and by itself it forms a brittle film, soluble

in water. The yolk, however, contains a considerable proportion of
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oil as well as albumen; these together dry into a tough film,

hardly soluble in water.[1] Egg tempera makes it possible to

produce the most long-lasting paint of all the media used for easel

painting, with a special luminosity and beauty of texture. On the

other hand, its characteristics make it difficult for artists to

handle. Unlike oil paint it cannot be thickly painted to achieve

brushmarked, thickly textured surfaces because, as the water

evaporates, the paint loses much of its bulk, shrinking and

subsequently cracking and flaking from the gesso. Neither can it be

blended nor manipulated with the brush while wet. Therefore

modelling in egg tempera can be applied only in forms of hatched or

stippled techniques.[2]

Cennini suggested the use of yolk of egg for panel

painting.[3] Subsequently he explained how to apply the paint for

modelling draperies, a technique which is certainly affected by the

features of the paint in egg tempera.[4] His modelling system is

based on using different saturations of colours which act as

different tones. The practice of this method can be confirmed from

observation of the surface; we can notice that paint was carefully

applied side-by-side in a number of paintings especially in the

fourteenth century. The cross-section examination of the St. John

the Baptist with St. John the Evangelist(?) and St. James by Nardo

di Cione (NG, London) revealed more detail of the practice. St.

John the Baptist's pink drapery was found to comprise red lake and

lead white in three layers in the cross-sectional examination.

These three layers show that this technique of modelling by

carefully blended, juxtaposed tones leads to some overlapping of

the shades.[5]
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Oil Medium

Vasari wrote that:

'A most beautiful invention and a great convenience to the art of
Painting, was the discovery of colouring in oil'.[6]

The use of oil as medium seems to have already started in the

twelfth century, though Vasari mentioned in his treatise that Jan

van Eyck had been a pioneer of this use.[7] The question of when

and who started painting in oil is not going to be discussed here.

However, it can be said that the oil medium was sometimes employed

with other mediums, such as varnish, egg, animal glue and size in

the course of the fifteenth century and it gave the painters more

room for variety in terms of the appearance of their paintings.

In fact, many painters seem to have endeavoured to invent a

method in which they could most effectively use the paint in their

works. An attempt by Alesso Baldovinetti (1425-1499) was recorded

by Vasari. This concerned his work on the frescoes in a chapel in

Santa Trinita in Florence:

'Alesso sketched in fresco and afterwards finished a secco,

tempering the colours with the yolk of eggs mixed with liquid
varnish made in the fire. He thought that this tempera would
protect his paintings from the damp, but such was its strength that
in many places where it was laid on too thickly it became
incrusted, and thus he was mistaken in thinking that he had lighted
upon a valuable discovery'.[8]

Such artistic ambition was also found in the frescoes by Piero

della Francesca in the chapel of St. Francesco in Arezzo, which

were executed in 1452-1466. The results of the restorations in

1915-1916 by Fiscari and in 1959-1965 by Tintori have revealed that

Piero did not use the conventional technique. The restorers noticed

that pigments were soaked in some kind of tempera, either casein,

oil, or egg, and applied to the moist plaster. He might have

intended to obtain the kind of brilliance usually impossible with

fresco, where the colours tend to be lustreless and rather dull.[9]



54

In the case of Leonardo da Vinci's Last Supper (the refectory of

St. Maria delle Grazie, Milan), executed about 1497, it seems that

Leonardo's experimental employment of medium similar to that for a

panel, and perhaps incorporating' oil, accelerated the deterioration

of the painting surface, though the precise components of the

medium have not been revealed.[10]

As far as panel paintings in oil are concerned, changes tend

to occur in the ground. The gesso ground, which was prepared for

the application of paint in egg tempera, was too highly absorbent

to be painted in oils. Therefore it had to be treated so as not to

soak up too much oil, for example by the application of size. In

other words, the artist was able to vary the surface effect in

accordance with the degree of absorbency in the ground. This means

it was possible to produce either a dull or a glossy appearance by

the control of the condition of the ground and the medium.

A more significant change was the introduction of coloured

ground. Since the paint in oil can be applied as truly transparent

and saturated glazes, which is impossible in egg-tempera, the

artist can rely as much on the effect of light reflected from the

ground as from his paint surface.[11]

Identification of Medium

The identification of the medium greatly relies on gas

chormatographic analysis. In the case of Tintoretto's Deposition of

Christ (NGS, Edinburgh) three samples of the picture showed fatty

acid ratios corresponding to linseed oil.[12]

Four paintings by Raphael in the National Gallery in London

were examined and the compositions of the medium were identified.

The Vision of the Knight (1500, 1504-5?) seems to have been painted

in egg-tempera. However, this result has not been confirmed,
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because gas chromatographic analysis has not been carried out.

Among' the three samples of Altarpiece of the Crucified Christ with

Saints (1503), two of them showed linseed oil and the other

indicated walnut oil. Walnut oil was recommended by Vasari because

it would change to yellow less with age than linseed oil.[13] Among

three samples of the St. John the Baptist Preaching (around 1505),

two of them consisted of egg while the other revealed walnut oil.

The Pope Julius II (about 1511) uses walnut oil as its paint

medium. Apparently Raphael employed different types of medium

during his career, and the results of examination seem to

illustrate the transition of medium materials from use of eg'g-

tempera to oil in Italy around and immediately after 1500.[14]

The examination of the St. Catherine of Alexandria (1507-8) (NG,

London) revealed Raphael's fresh painting in his early career:

'..the face appears as an almost black silhouette against the sky
[in the X-radiographs], the pale blue paint of the sky containing a
high proportion of lead-white. The appearance of the X-radiograph
derives from the fact that the artist painted the flesh tones in
semitransparent glazes and scumbles of yellow, brown, and red earth
pigments and red lake, with almost no lead white except in the
strongest highlights, such as on the white of the eye or the tip of
the nose'.[15]

Layer analysis helped to consider an unusual construction of

Raphael's Pala di Monteluce (Pinacoteca Vaticana, Vatican City).

The picture is comprised of two panels connected horizontally. The

result of examination and conservation provided some useful

information to explain the condition; different types of priming

were employed, and the white paint was differently prepared. Also a

different number of planks were used to construct each panel. The

result made it possible to eliminate some hypotheses, such as the

one suggesting that the painting was sawn apart after the

completion. Another hypothesis that two paintings were done

independently, though they were from the first intended to be one
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altarpiece has also been rejected. A new hypothesis was formulated;

each panel might have been made in a different workshop because

there appear to be different ways of preparation for painting'.[16]

Technique and Theory

Strong ambitions in development of techniques from the

fifteenth century onwards were accompanied by the aspirations to

formulate rules which would enable the artist to describe the

object rationally and naturally on a flat surface. Cennini wrote at

the beginning of his treatise around 1390:

'...this is an occupation known as painting, which calls for
imagination, and skill of hand, in order to discover things not
seen, hiding themselves under the shadow of natural objects, and to
fix them with the hand, presenting to plain sight what does not
actually exist'.[17]

Then he wrote the importance of the use of 'good colour':

'I give you this urgent advice, to make an effort always to
embellish with fine gold, and with good colours, especially in the
figure of Our Lady. And if you wish to reply that a poor person
cannot make the outlay, I answer that if you do your work well, and
spend time on your jobs, and good colours, you will get such a

reputation that a wealthy person will come to compensate you for
the poor one; and your standing will be so good for using good
colours that if a master is getting one ducat for a figure, you
will be offered two; and you will end by gaining your
ambition'.[18]

In the course of the fifteenth century, the aspiration to achieve

excellence of method undoubtedly increased, and a number of

theorists discussed the topic of colouring. Piero della Francesca

wrote in his ' De Prospectiva Pingendi'(' On the Perspective of

Painting'):

'By colorare we mean applying colours as they show themselves in
objects, lights and darks according to how the illumination makes
them change'.[19]

Alberti, whose treatise exercised a significant influence, wrote:

'I would like a composition to be well drawn and excellently
coloured. Therefore, to avoid condemnation and earn praise,
painters should first of all study carefully the lights and shades,
and observe that the colour is more pronounced and brilliant on the
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surface on which the rays of light strike, and that this same
colour turns more dim where the force of the light gradually grows
less'.[20]

Vasari stated:

'Unity in painting is produced when a variety of different colours
are harmonized together, these colours in all the diversity of many

designs show the parts of the figures distinct the one from the
other, as the flesh from the hair, and one garment different in
colour from another'.[21]

The change in painting technique, and materials in the

fifteenth century reflects the development of the aesthetic ideas

in that period. Thanks to advanced scientific examination, the

effect of such developments on the technique of painting can be

better appreciated.
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CHAPTER VI PAINT LAYERS - DETERIORATION AND CONSERVATION

Deterioration of paint layers can not be avoided and we can

not literally see the 'original' any more. Discolouration, to

greater or lesser degrees, occurs in all paintings and sometimes

severe changes are observed in certain kinds of paint. However, as

we examine pigments and medium we may obtain some useful

information about the original status of colour. Subsequently, the

original appearance of the picture can be envisaged and a more

accurate interpretation of its form and iconography can be

expected. Also appropriate conservation can be planned.

In this chapter, deterioration in the paint layers is going to

be examined, particularly discolouration and craquelure.

Subsequently, measures of preventive conservation and remedial

conservation are explained.

Deterioration

Discolouration

The reasons for discolouration are attributed to several

factors: the character of the pigment; the reactions to and of the

type of binding medium; and environmental effects, especially the

effect of light. Each painting shows different discolouration.

However, there are some common phenomena, and a few examples will

be presented here.

Oil medium has a tendency to change colour so that paintings

in oil are prone to becoming' yellow or brownish. Furthermore, paint

in oil or resin becomes more transparent with age. Accordingly the

balance of colour is altered, for example the way that the black

ground has affected the total impression of Tintoretto's Christ
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Washing His Disciples' Feet (NG, London).[1] Also, pentimenti are

sometimes revealed. In Andrea del Sarto's Becuccio Bicchieraio

(NGS, Edinburgh) substantial pentimenti are visible along both

sides of the sitter's body (Fig.79-80).[2] Green underpaint, which

was applied in order to suggest the cool mid-tone of human skin,

tends to be emphasised in the course of time. In Duccio's Virgin

and Child with Saints painted in about 1315 in egg tempera (NG,

London), a very greenish Virgin's face and Child's body are now

apparent.[3]

The discolouration of green paint applied in the areas of

meadows, trees and so on, is frequently seen. The common pigment

called 'copper resinate' is the bright green transparent glazing

colour made by dissolving verdigris in a combination of natural

resins and oil. It occurs in Tintoretto's Deposition of Christ

(NGS, Edinburgh). The area of the foreground landscape has turned

to dark brown (Fig. 28-29). The cross-section shows that the two

colours of the two green underlayers are no longer perceptible at

the surface of the picture because the top layers contain brown

copper resinate.[4] Care in handling verdigris was mentioned by

Cennini:

'A colour known as verdigris is green. It is very green itself. And
it is manufactured by alchemy, from copper and vinegar. This colour
is good on panel, tempered with size. Take care never to get it
near any white lead, for they are mortal enemies in every

respect'.[5]

On the other hand, in some paintings the green colour has been

preserved well. In The Incredulity of St. Thomas by Cima da

Conegliano (NG, London), St. Thomas's robe has retained its green

colour though the painting had been stored in poor conditions. This

is because relatively thick and complex layers protected it from

changing colour.[6] In The Arnolfini Marriage by Jan van Eyck (NG,
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London), the wife's green dress, which must have been painted with

verdigris, has kept its brilliant colour.[7]

A red pigment called vermilion has a tendency to turn to black

or purplish grey, especially when bound in aqueous media. Pressure

and friction as well as the effect of light are regarded as the

reasons for this change. Fine grinding during the preparation for

painting is regarded as a primary reason for the tendency of the

red pigment to turn to black. In the St. John the Baptist with St.

John the Evangelist(?) and St. James by Nado di Cione (NG, London)

the book held by St. John the Evangelist(?) has turned to black

because of the discolouration of vermilion.[8]

Fading of lake pigments is another common discolouration.

Cennini wrote that:

'A colour known as lac is red, and it is an artificial colour. ...

Some lake is made from the shearings of cloth, and it is very
attractive to the eye. Beware of this type ....[because it] does
not last at all, either with temperas or without temperas, and
quickly loses its colour'.[9]

'A colour known as arzica is yellow; and this colour is made
alchemically, and is but little used This is a very thin
colour. It fades in the open...'.[10]

The most outstanding example of fading of lake pigments must

be the case of The Coronation of Virgin by Lorenzo Monaco (NG,

London), (Fig. 30). The Virgin's robe, which now appears white, was

originally painted deep pinkish mauve using red lake pigment. This

was revealed by the cross-sections taken from wide horizontal

cracks in the Virgin's robe. The cross-section of the area where

the gold leaf covered the paint layers showed there were red lake

pigments mixed with lead white and natural ultramarine (Fig. 31).

On the other hand, the cross-section taken from an uncovered area

showed that the red has faded (Fig. 32). This type of fading was

well-known as Cennini pointed out, and advanced research has

suggested several reasons. The effect of light, particularly ultra-
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violet is well established. Gases in the atmosphere, fluctuations

in relative humidity and temperature, or cleaning reagents are also

taken into account. Furthermore, the type of binding medium and

chemical reaction to it are also involved. The case of The

Coronation of Virgin was intensively examined, and several reasons

were proposed: the thickness of layers and its component; the

amount of light which the paint received; and the kind of medium.

Also, it is interesting to note that fading has been accelerated

with time. It seems that substantial fading occurred only in this

century.[11]

When lakes are used in pigment mixture rather than as glazes,

fading of colour is reduced. In Giotto's The Pentecost (NG,

London), the pink draperies painted in lead white, tinted with red

lake pigment, have survived remarkably well.[12]

Craquelure

Nearly all paintings show some kind of cracks on the paint

surface (Fig. 33). A distinction is drawn between aging cracks and

drying cracks. The former are caused by the movement of the

support, which affects the condition of the layers above. Therefore

the cracks go through the ground and the paint layers. The movement

and deterioration of the support lead to craquelure. With wooden

panel paintings, the knots and grain of planks, the joints of

panels, and warping will promote cracking.[13] Concerning canvas

paintings, the texture of canvas, its losing tension, and holes and

tears, may be taken into account. The pattern is various and

depends on the thickness and flexibility of the ground and paint

layers, and the condition of the support.

Whereas aging cracks are caused by the external force to paint

layers, drying cracks are developed by the drying process of the
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paint itself. Hence the cracks go through only paint layers. The

pattern of craquelure is mainly determined by the condition of

pigment and the binding medium, and the thickness of the paint. For

example, pigments with very small particles and high oil absorption

tend to produce rather wide cracks. Also, thickly applied paints

cause widely meshed network cracks. Excessive proportions of the

medium and very slow drying' of thickly applied glazes of red, green

and brown sometimes lead to 'alligator cracks'. This is so called

because the pattern of cracks resembles alligator skin.[14]

The cracks explained above are caused in the natural aging

process. However intervention by a later hand also causes cracks.

The application of cross-bars and cradles, as well as the practice

of transfer, alteration, mutilation, and the application of a

frame, can put pressure on the support, or directly damage the

surface.

Conservation

Preventive Conservation

Once the detailed mechanisms of deterioration have been

understood it is possible to plan the measures which reduce

deterioration to a minimum. The important factors of preventive

conservation are proper controls of relative humidity[15], light

and air pollution. In any case, we should first examine the

environment in and surrounding the gallery, and make an effective

plan to minimise any type of deterioration.

Light can cause not only colour change, but also total change.

Damage is related to wave-length, and ultra-violet(U-V) radiation

causes more damage than visible radiation. However, many materials

are affected by radiation at certain specific wave-lengths.
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Therefore visible radiation as well as U-V radiation should be

controlled. In order to protect painting's from U-V radiation, the

use of U-V absorbing filters is effective. It is particularly

recommended in windows and skylights because there is a higher

proportion of U-V energy in daylight. Since light in the gallery is

controlled with understanding of the way the eye sees things,

visual radiation can not be entirely eliminated. Surface

deterioration becomes apparent to different degrees according to

the strength and angle of lighting. It is therefore important to

arrange lighting so that pictures can be seen adequately, but

without emphasising the effects of damage and without causing

further deterioration.

Air pollution usually occurs in towns and industrial areas

where many galleries and museums are sited. Air-conditioning

systems with special filters to remove dirt and particles are a

standard measure to help control pollution. Also very sensitive

pictures may best be shown in a well-made show-case. However,

pollution is not always controlled by cleaning the air inside the

gallery, and ideally we should deal with the origins of the

pollution.

Although an ideal environment for pictures can be designed, we

necessarily need to make compromises with the practical requirement

of viewers. Application of glazing, or darker illumination may

interfere with proper viewing of a picture, but they are sometimes

very necessary. Therefore the gallery should explain the reason for

such inconvenience to the viewers.

Conservation

The reasons for deterioration are broadly speaking, the

natural aging of a picture, all the hazards of the environment, and
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human intervention. In recent conservation, natural aging tends not

to be disguised providing that the picture keeps what is judged to

be its appropriate appearance. The hazards of the environment range

from long-term processes, for example, deterioration by U-V

radiation, to a sudden accident, such as fire and flood.

Effectively planned preventive conservation will substantially

minimise most hazards. On the other hand, human intervention should

be founded on the principles of the preservation of a work of art

and the respect for the maker.

Past Practices

A number of practices in the past caused damage on the paint

surface because of misguided restoration. Overly strong cleaning

solvents and reagents caused spotting, made the paint thinner, and

removed the original glazes. In Raphael's Madonna in the Meadow

(Kunsthistorisches Museum, Vienna) it seems that the restorer used

a very strong solvent and applied it too liberally. Solvent ran

down over Christ's loin and thigh, starting close to the Madonna's

hand where the pentimenti are strongly visible now. Also the

restorer accidentally spread the solvent which ran over the

Madonna's neck.[16]

In the past retouching (repainting) was frequently executed

across an area much broader than the missing part, and it

encroached onto the original paint. In the Madonna in the Meadow

the surface of the bottom left corner and the right top corner were

inventively repainted to disguise the damage (Fig. 34-36).[17]

Alteration of the composition was also quite commom. In

Raphael's Canigiani Holy Family (Alte Pinakothek, Munich), the top

of the picture had been overpainted, covering the figures of the

putti (Fig. 37-38). In the course of the conservation it was found
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that there were scrape marks which indicated that the putti had

been intentionally removed.[18] This treatment was undertaken about

1775 in Paris by Francois-Louis Collins, a restorer who was famous

for retouching in that period. He repainted Andrea del Sarto's

Charity (Louvre, Paris), after Robert Picault cleaned and

transferred it from panel to canvas. When Collins worked on two

different sizes of paintings by Nicolas Berchem he made up the

smaller one to the same size as the bigger for sale. When he

obtained the fragments of Correggio's Leda he invented the lacking

parts and made up a painting. [ 19] His attitude towards the

conservation was not exceptional, and the majority of people were

accustomed to such practices at that time.

Recent Practices

Cleaning

In recent practice, the idea of conservation is very different

from that of the period when Picault and Collins worked. At the

cleaning stage, the procedures should be started after first

examining the surface condition by naked eye, under magnification

and using U-V and infrared light. Intervention by later hands is

removed as far as it does not affect the original area. However, in

practice it is not always easy to identify later retouched areas.

Therefore cleaning should always involve serious consideration,

particularly because once the paint is removed, we can not restore

it to its previous state.
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The ways to identify the retouched areas

1) Reference to historical documents: this includes preparatory

drawings (e.g. Raphael's Madonna del Granduca in the Pitti in

Florence), records of conservation (e.g. Raphael's Canigiani Holy

Family in the Alte Pinakothek in Munich), photographs

(e.g'.Verrocchio's Madonna and Child in the NGS in Edinburgh),

engravings (e.g. Tintoretto's Deposition in the NGS in Edinburgh),

and copies (e.g. Perugino's three panels from the Certosa di Pavia

Altarpiece in the NG in London).

2) Observation of the paint surface: retouched areas show a

discordant or inconsistent texture which is often smoother than the

original. The network of cracks is differently developed from the

original. Also, retouching can often be observed to pass over

eariler areas of damage, such as cracks.

3) The aid of scientific examination: X-radiography, infrared

photography, and ultra-violet fluorescence show the retouched areas

because the different rates of penetration of radiation depends on

material. Also pigment analysis helps to identify retouching.

Through information about when specific pigments were discovered

and used, we can partly know when the pigment was applied. For

example, Prussian blue was discovered in the early eighteenth

century, so that when it is found in a sixteenth century painting,

it is obvious that blue has been added later. In the course of

examination of Tintoretto's Deposition of Christ (NGS, Edinburgh),

Prussian blue was discovered in the non-original side strips.

Therefore they were added no earlier than the early eighteenth

century.[20] Furthermore, when dirt or damage can be noticed



68

between layers, it is possible to say that the upper layers were

later additions.

In The Bridgewater Madonna by Raphael (NGS, Edinburgh), the

treatment of the dark background has been discussed. The two

engravings of this picture show a window, though the design of each

is different. The X-radiog'raph figured an arched-top window

(loggia?) whose design was different from the engravings (Fig.69-

72). During recent examination in connection with treating the

picture, it was determined that the removal of the black paint

might damage the underlying surface. Also, the overpaint seems to

have been applied shortly after the background was depicted and

there is a possibility that the artist himself or someone very

close to him changed the design. Therefore the gallery is going to

retain the dark background. If subsequent examination provides

further information, the dark background could still be removed at

a later date.[21]

The treatment of the dark background was also controversial in

the Madonna del Granduca by Raphael (Pitti, Florence). There are

connected drawings in Uffizi which indicate a landscape background.

Also, a photograph of a copy after this picture shows landscape.

The examination of the picture revealed that a loggia was depicted

behind the figures, though a landscape had been expected (Fig. 39).

Also, no underdrawing of the loggia was noticed, whereas it was

found in the figures of the Madonna and Child. Some observations

seemed to indicate that, at first, the artist was planning to show

the landscape and that he changed his mind, painting the background

of a loggia without underdrawing. Further examination suggested

that the dark paint might have been applied much later, after the

background had already suffered some losses in paint. Although new
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information was gained, it was felt that it did not give decisive

evidence for the removal of the dark paint at that time. The

gallery continues to exhibit it with the dark background.[22]

In many cases removal of the repainting' provides significant

information about the painting. In the Origin of the Milky Way by

Tintoretto (NG, London) , it was found that the stars shooting

downward from the breast of Juno were a later addition which had

been partly used to cover the damage. This discovery made sense in

terms of the iconography, and in relation to the design shown in

the drawing' and in the small copies.[23] In Tintoretto's Deposition

of Christ (NGS, Edinburgh), an angel's feet appeared in the top of

the picture. They proved that a part of the upper composition has

been lost.[24] In The Blood of Redeemer by Giovanni Bellini (NG,

London), clouds hovering above the floor behind the figure of

Christ appeared after removal of the overpaint. The clouds indicate

the early style of Bellini; in the later paintings, the clouds are

less linear in appearance. Also he did not paint clouds hovering

near the ground in other later works.[25]

Retouching

After cleaning', the picture usually needs to be filled-in and

retouched. It is a serious decision as to how and to what extent

this deterioration should be disguised. There is a point of view

which thinks that a picture is a historical document. This idea has

been emphasised because of the reaction against past practice in

which the original was painted over. In this sense, the picture has

to be left as it is, or retouching has to be distinguishable from

the original paint. On the contrary, in order to respect the

aesthetic significance of the picture, retouching is sometimes

matched to the original so as to reconstruct the composition. Each
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painting will be treated individually in accordance with the

condition of the picture and according to what is judged to be good

practice on a local basis. However, it is generally agreed that no

retouching should encroach onto original surface paint, and that

retouching materials should be readily removable in the future.

The location of the areas of damage is often taken into

consideration when filling and retouching is applied to the

deteriorated area. Raphael's Holy Family with a palm tree (NGS,

Edinburgh) is an interesting case of selective treatment. On

removing the past in-filling' of the network of cracks, it was

discovered that this was inwards wrinkling of the paint layer

rather than cracking. This was probably caused by shrinkage of the

layer during the transfer, or during' the subsequent re-lining.

Because the original paint was still present at the wrinkling the

gallery decided that most of the wrinkling should be left unfilled.

Filling' was only considered necessary on a particularly disturbing'

cluster of channels between the heads of Madonna and Joseph, at the

emotional heart of the composition.[26]

As was explained before, the ag'ing of a picture can not be

avoided. In the case of the Allegorical Figure by Cosimo Tura (NG,

London), very heavy craquelure was observed after cleaning. During

the treatment the cracks have not been touched out completely,

since craquelure is a characteristic and inescapable effect of age

and it is noticed on several other works by Tura. The retouching

was carried out so that it would achieve a balance with other well-

preserved areas and to make the appearance visually acceptable to a

modern viewer (Fig. 40-41).[27]

The size of the picture should also be considered. After

cleaning, Tintoretto's Christ Washing His Disciples' Feet (NG,

London) appeared unfinished and worn in some parts. Although
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retouching was required it was kept to a minimum, because the

picture was large it was destined to be hung high up and was only

to be seen from a distance.[28]

Retouching for total reconstruction

It is sometimes decided that the missing part will need to be

considerably retouched. Verrocchio's Madonna and Child (NGS,

Edinburgh) was skilfully reconstructed (Fig. 64-66). According to

John Brealey, who restored the picture in 1973-75, the picture has

lost at least 25% of the original paint. He particularly inpainted

the areas of the Madonna's robe and the capital of column at the

right hand side.[29] In the Madonna and Child by Lorenzo Monaco

(NGS, Edinburgh), reconstruction was also carried out on part of

the Madonna's robe. The incised underdrawing of the drapery was

noticed in the X-radiograph, but the inpainting' had not precisely

followed it (Fig. 61-63). The unfortunate history of Peruguno's St.

Michael from the Certosa di Pavia Altarpiece (NG, London), meant

that inpainting was required in order to disguise the irregularity

of appearance. The picture had been cut down the lower centre and

strips had been taken from the right and left sides of the upper

part. The lower part had been kept, but the side strips had been

lost. Afterwards, the lower part had been rejoined to the upper

part, but displaced to the right by about 1mm. Because the panels

had been attached too firmly to correct this, it was decided to

disguise this irregularity by retouching. At the same time, major

reconstruction was carried out along the cut across the picture,

where parts of the shield and armour had been lost. Retouching was

carried out so as to show continuity, especially in the line of the

sword (Fig. 42, Fig. 45).[30]
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Neutral retouching

Cimabue's Crucifix (Museo dell'Opera del Santa Croce,

Florence), was damaged by the flood on 4th November 1966. The

damage was so severe that the wooden support had to be removed.

Also there were substantial paint losses, including a part of

Christ's face, that required thoughtful inpainting. The method

which was used for inpainting is called Tratteggio (Fig. 48-50).

Fine separate lines or hatchings of colour were carefully arranged

so that they would cohere and 'tone in' with the picture when seen

from a normal viewing distance, but be readily recognizable as

inpainting on close inspection.[31] A less colouristically

elaborate version of the same method of retouching was also

employed when the area of paint loss was treated in Tintoretto's

Deposition of Christ (NGS, Edinburgh). The article concerning

retouching of this picture said that:

'The retouching was restricted to the actual losses. Abrasion was

largely left untouched, except where it was especially obtrusive
and a reasonable assumption about the original appearance could be
made'.[32]

In the case of Perugino's St. Michael (NG, London), which was

mentioned above, the treatment of the side strips of the upper

part, which were made up after the originals were lost, caused a

problem because their removal would have made the shape of the

picture distracting. Eventually it was decided that the strips

would be retained and the difference was signalled by means of

retouching. The non-original areas, that is the strips, were

retouched in a different tone (Fig, 42, fig. 45).[33]
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CHAPTER VII VARNISH

Function, Application, and Deterioration of Varnish

The varnish gives colour depth and makes its appearance more

saturated. It also has a function to protect paint surface from

dirt and damage.

In the fifteenth and sixteenth centuries, the varnish

consisted of dry oils or mixture of drying oils, with natural

resins. It was generally viscous and had to be warmed before

application.[1] In fact, Cennini instructed that before varnishing'

the painting and the varnish should be placed in the sun until they

were warm.[2] He mentioned that,

'Varnish is powerful liquid, and it is revealing, and it wants to
be obeyed in everything, and it cancels any other tempera'.[3]

He noticed that varnish affected colour in paintings executed in

tempera, and suggested it was better to postpone varnishing as long

as possible, at least for one year. He also proposed the use of egg

white, which should be beaten until turning solid and applied in

order to give 'the appearance of being varnished within a short

time'.[4]

Varnish, which is originally colourless, turns yellow with age

because of oxidization, the degree of discolouration being

determined by its particular composition. The actual appearance of

the painting also depends on the thickness of the varnish layer.

The properties of varnish sometimes help to disguise discordant

feature in the paint surface. The colours in oil paintings change

unevenly with age; dark areas usually darken more through

increasing translucency than do light ones. As a result, the

contrast between the two is intensified, but this is diminished by

a slightly yellowed varnish.[5]
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The Past Treatment

The varnish of fifteenth- and sixteenth-century paintings has

been generally treated to a greater or lesser extent, and rarely

kept its original form. John Brealey, who restored the Madonna and

Child by Verrocchio (NGS, Edinburgh) in 1973-75, reported that

there was no layer of varnish between the original paint layer and

overpainting. This means that when the overpainting' was carried

out, the varnish was removed.[6] It was found in the S.George and

the Dragon by Tintoretto (NG, London) that in dark areas there was

an old varnish that was not present in the light areas. In the

past, the varnish was sometimes removed only from the lighter or

more colourful parts, leaving the darker ones uncleaned, thus over¬

emphasizing contrasts. One reason may have been to produce the

maximum effect with minimum work. Another explanation may be a

difficulty in distinguishing the discoloured varnish from the brown

paint, or paint which has discoloured to brown.[7] After removal of

the discoloured varnish of The Deposition of Christ by Tintoretto

(NGS, Edinburgh), it was discovered that the added areas of canvas

had been painted in lower tone than the original. This is probably

because when the additions were attached in the eighteenth and the

nineteenth centuries, they were painted so as to match the tone of

the original areas on which the varnish had already been

discoloured (Fig. 85).[8]

As the case of Tintoretto shows, the varnish influences the

overall tone of the paint surface, and in the past this effect was

deliberately used to make the painting's appearance darker. The

deeply discoloured varnish of the Virgin and Child with Saints by

Lorenzo Lotto (NGS, Edinburgh) was found to contain pigment during'

the conservation in 1990. This might have been intended in order to

disguise the surface condition, by toning it down (Fig. 73-74).[9]
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There was a common idea in the nineteenth century that the

varnish often contributed an adventitious harmony and effect to the

painting's. This effect was regarded as the 'patina' of the

painting. Therefore tinted varnish was applied in order to create

more 'patina', as well as to cover the paint surface on which some

deterioration had appeared.

When picture cleaning was carried out in 1846 in the National

Gallery in London, strong opposition to the result of the cleaning

was expressed by Morris Moore[10]. Subsequently, John Ruskin

defended the gallery, but objected to the treatment of Rubens'

Peace and War.

'I have no hesitation in asserting that for the present it is
utterly, and for ever partially, destroyed It was in the
most advantageous condition under which a work of Rubens can be
seen: mellowed by time into more perfect harmony than when it left
the easel, enriched and warmed without losing any of its freshness
or energy.'[11]

In 1852, the results of the restoration of nine paintings were

again attacked by critics who had earlier objected to the cleaning

policy in the gallery. Also there was a demand for an enquiry into

the administration concerning picture selection. In order to

investigate the practices in the gallery, a Select Committee of the

House of Commons was appointed in 1853. The practice of cleaning

pictures was a controversial one, as the report by the Select

Committee said with regard to various opinions on the subject,

'Witnesses, whose fervent love of art seems to have kindled some

personal animosity'[12]

On the other hand, the Select Committee condemned the practice of

the 'Gallery Varnish' which had been applied to a number of

paintings in the National Gallery in London from 1824, when the

first keeper of the gallery, William Seguier, began to work. It was

subsequently used by John Seguier, the successor and a brother of

William. Its application continued in the gallery until 1853 when
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the Select Committee objected. The 'Gallery Varnish' was made with

boiled oil and mastic. Since it remained tacky for a long time

after its application, the surface attracted dirt. In fact, the

environmental condition in the gallery in those days was poor

because of the human exhalations from the enormous crowds, and the

sulphureous smoke from outside. Therefore this varnish became

rapidly brown and produced colour which was considered the proper

tone of the old masters. Of the reasons for the use of the 'Gallery

Varnish' stated by John Seguier, the most important one was the

suppression of bloom.[13] Bloom happens when a varnish is applied,

and disappears as it ages. This property was partially overcome by

the 'Gallery Varnish' since it caused less bloom than the plain

mastic which was commonly used for varnishing at that time. Despite

this benefit, the problems caused by the 'Gallery Varnish' was too

serious to warrant its continued use.

The Recent Treatment

The controversy concerning cleaning pictures in the National

Gallery shows two points for consideration. One is the reaction of

the public to the results of conservation. The other is the

materials and the methods employed for the treatment.

It can be imagined that the paintings in high tone were a

great shock to people who were used to a more subdued appearance.

The lower tone was considered to have shown the proper appearance

of the old masters' paintings and, as we have seen even pigments

were added to produce such an effect. Over the years painting's

appearance has changed in accordance with the taste of the period,

as some examples of the practices of retouching have indicated. The

recent consensus is that removal of the discoloured varnish reveals

the original intention and this is the proper appearance (Fig. 37-
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38). As the example of Tintoretto's S.George and Dragon shows, the

old varnish changed the balance of colouring. In this case, it has

also been revealed that the swollen river cascades down to the sea

just behind S.George and his horse, and that the tail of the dragon

seems to be submerged. This area previously looked like a part of

the undulating grassy meadow.[14]

However, it is always necessary to justify the materials and

methods used for the treatment and to confirm their reliability.

The 'Gallery Varnish' was employed because it was thought to be

more beneficial than other kinds of varnish, but it could not be

accepted as a proper material for the treatment. Furthermore the

report of the Select Committee in 1853 indicates that, in general,

by current standards, rather drastic methods and materials were

employed in those days. For instance, John Seguier used a strong

solvent when cleaning nine paintings in 1852.[15] In addition,

knowledge about the materials used was often limited, for example,

when John Seguier was asked about the 'Gallery Varnish' he answered

that he did not know its precise composition.[16]

A serious problem relating to the removal of discoloured

varnish is to distinguish the varnish from the paint layers which

discoloured to yellow or brown, such as a copper 'resinate' type

green glaze. One useful method to identify the varnish is to

inspect the surface of the painting under an ultra-violet(U-V)

lamp. Old natural-resin varnishes fluoresce strongly under U-V

light, with a milky white or yellowish fluorescence. On the surface

where the old varnish is removed the fluorescence disappears and

reveals the darker tone of the original paint. Therefore, employing

the U-V lamp at intervals to check the surface helps to avoid the

removal of the original paint. This method was employed in removal

of varnish from the darker areas of landscape in the S■George and
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the Dragon by Tintoretto. Furthermore, microscopical examination

and chemical analysis of samples help to remove the varnish. After

cleaning, the paintings are re-varnished. Since the varnish

modifies the appearance of the paint, it is applied on the cleaned

surface prior to retouching, thus minimising the risk of altering

of the final appearance. Subsequently the picture surface has a

varnish as the final layer. [17] However useful these processes

are, there is still considerable debate as to which materials and

methods are the most suitable for cleaning. Michelangelo's frescoes

at the Sistine chapel have been considered to be irreparably

altered by the Vatican conservation team. The solvent used for the

frescoes was originally developed for cleaning marble. Thus,

critics have remarked that it was too fierce to use on such

delicate paintings.[18] Justification of the materials and methods

is a continuous problem and judgement should be given with respect

of the security of the paintings.
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CHAPTER VIII FRAMES

In this chapter, I intend to discuss the original construction

of frames and their restoration examined scientifically, as well as

some examples which illustrate the display problems caused by the

original frame being lost, or alterations having been made by a

later hand.

Function of the Frames

The main functions of frames are protection and decoration for

the painting. It should help to accommodate the painting to its

surroundings. Because of this, the frame has a great potential to

alter in accordance with changes of taste in interior designs, and

architectural vocabulary. In fact, few paintings, from the period

which I have researched, retain their own original frame. Also, the

frame must be changed when it is damaged and can no longer perform

as protection.

A significant change in the architectural vocabulary at the

beginning of the fifteenth century considerably affected the style

of the frame. The frame of Fra Angelico's Annunciation in 1433-34

(Museo Diocesano, Cortona), may have been the earliest example

reflecting this new taste (Fig. 51). It has the entablature and two

columns with the Corinthian capital on both sides. When compared

with the almost Gothic-style frame of Gentile da Fabriano's

Adoration of the Magi in 1423 (Uffizi, Florence) (Fig. 52), the

influence of Classical architecture is fully evident in the frame

of the Annunciation. Accordingly, major architects and sculptors

might have participated in the design of the frame. When Giuliano

da San Gallo worked on an altarpiece of the Madonna and Child with

Two Saints for the Bardi chapel in Santo Spirito in Florence in
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1485, he received the same sum of money as Botticelli was paid for

the painting.[1]

The movement which introduced the manner of Classical

architecture to frames sometimes led to the modification of the

Gothic polyptychs. Giotto's Coronation of the Virgin in c.1335 (the

Baroncelli chapel of Santa Croce, Florence), is an example of this.

The centre arched-top was cut down to the same horizontal level as

the top of the side panels, and spandrels were inserted. Then the

impressive entablature was inserted (Fig. 53).

Frames seem to have more significant meaning than merely

decoration and protection for some painters. The Madonna and Child

with Two Angels by Ferrarese fifteenth-century painter (NGS,

Edinburgh) shows a paper-window covering (impannanta), which is a

symbol of the Virgin (Fig. 54).[2] In the Virgin and Child by the

Netherlandish artist Dieric Bouts (NG, London), the depiction of a

shapely recessed frame within the picture helps to set up three-

dimensional space on a flat surface. This frame corresponds to the

real frame which seems to have already been fixed when the painter

started to work. The cushion and the cloth over the window ledge

(the bottom edge of the illusionistic frame) emphasise the depth of

the frame. The trails of the cloth must have extended over the real

frame, though unfortunately the original frame has been lost.[3]

The Construction of Frames

Early frames in Italy were made from a single piece of wood.

The picture plane was recessed in the centre of the panel, leaving

the original thickness of wood as a flat band with a bevelled inner

edge on all sides. The inner edge was treated as a part of the

picture surface and was painted. However, this construction became

less practical as large scale pictures appeared. Also, it was less
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economical because it wasted a large amount of wood. Furthermore,

this construction required relatively higher skill than other

sorts. Subsequently, frames and the framing elements were more

commonly made separately from the panel for the painting. The frame

was thus essentially planned to support large-scale works and to

serve the purposes of decoration. Columns or pilasters are often

used to cover the joints between the separate sections and to

enhance the architectural impression of the frame.[4]

Since scientific methods have been employed to examine

pictures, they help greatly to understand the construction of

frames because they can detect constructional details without

dismantling the panel. X-rays are especially useful because a

material which contains heavier atoms appears almost white in the

X-radiog'raph. Therefore, wood grain, nails, and battens clearly

appear in the image and it provides some clues not only about the

original construction, but also about later additions and later

treatments; even the shape of nails is important information. As it

is possible to determine where gesso was applied, we can work out

the sequence of the construction. When gesso is noticed beyond the

line which defines the painted area, the panel was painted and

received framing elements after the application of gesso. When

gesso was not applied underneath the elements, it was added after

these were attached to the panel.

Now I am going to discuss an example in which X-rays

remarkably help to show how the panel was constructed. The original

construction of the fragments from Ugolino di Nerio's the Santa

Croce Altarpiece (NG, London) was confirmed by employing X-rays.

Also, an eighteenth-century drawing may now be accepted as showing

the correct arrangement, although it was previously questioned. A

marked result of the X-radiog'raphy is that the dismembered panels
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can be placed according' to the pattern of the wood grain; the

section from the top pinnacle to the three-quarter length Saints in

the main tier is painted on a single plank of poplar approx. 5 cm

thick and shaped at the top to form the pinnacles (Fig. 55). With

reference to the results of the examination, the procedure of the

work can be followed (Fig. 56). Firstly, each vertical panel was

prepared and arches, spandrels, and some wooden mouldings were

attached with nails. After this the flat surface and the moulding

were covered with pieces of fabric before gesso was applied. Then,

the moulding in plaster was done. Gilding and painting proceeded,

but at this stage the vertical framing elements were not yet in

place; the gesso and gilding were observed beyond the lines incised

to mark the indicated positions of the vertical parts of the frame.

It seems that the vertical units were assembled when the work was

actually set up on the altar. This is because there were

interlocked battens, which might have been invented in order to

make the altarpiece portable. Also, it was found that the thin

protective coating of red lead was applied before the battens were

placed in position. It can therefore be speculated that Ugolino did

not work on this altarpiece in Florence, as far as the examination

of construction was concerned. He could have brought the altarpiece

in separate sections.[5]

The main procedures of construction were common. However, each

workshop practiced them differently. Also, particular artists and

carpenters developed the system of interlocked battens which

Ugolino used. Therefore evidence of construction should help to

confirm authenticity, to understand the development of the system,

and to make comparison between the workshops, or even master and

apprentice. In addition, when considering that it was very hard to
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handle the wooden panels and to produce a large work, it can be

imagined why the use of canvas support became popular.

Restoration and Display

When a painting is restored, the restoration of the frame

often requires serious consideration. It should be designed to

preserve and accommodate the appearance of the restored painting

and make it suitable for exhibition. At the same time it should

reflect the original status of the painting. I am going to examine

some examples which show how the frame was treated in recent

restoration.

It was confirmed in the conservation, reported in 1989, that

Carlo Crivelli's Madonna della Rondine (NG, London) has not

retained its completely original format, as had previously been

thought (Fig. 57). Elaborate mouldlings were revealed under the

nineteenth-century re-g'ilding on the frame of the predella. The

mouldings are finished in gold, green marbling, pink marbling, and

tin leaf, with the returns painted in porphyry imitation. After

removal of the later additions at the pilasters of the main panel,

filling-in with gesso was carried out at the area of gesso wear and

damage. Subsequently bole was made to match the colour of the

original, and gold was applied with care taken to overlap the

original gold as little as possible. Also, in order to harmonize

with the original the new gold was distressed, but still

distinguishable on close inspection.[6]

Many paintings have lost their original frames and have frames

which were made by a later hand. As I wrote in the first part of

this chapter, when a painting was moved from one place to another

it is very likely to have been given a new frame, which

accommodated the taste of the owner.
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Nardo di Cione's St. John the Baptist with St. John the

Evangelist (?) and St. James (NG, London) is almost certainly a

completed altarpiece, although the original frame has been lost.[7]

It is thought that the frame which had been attached until the

conservation in 1980-1982 echoed the original; there had been

columns defining the three compartments and tracery elements within

each arch. In the conservation the frame was removed for two

principal reasons:

'Because it was rigidly attached with glue and nails all round, it
was acting as a considerable restraint against the natural movement
of the poplar panel.

It was considered to be overpowering'ly unsympathetic to the
altarpiece it surrounded: sometimes nineteenth century
interpretations of Gothic frames are very fine, but this one was
crude and badly made'.[8]

Afterwards the panel was fixed into a simple, gilded frame with a

plain predella, without any attempt to reconstruct in accordance

with the original intention.

The first reason for the removal can be understood through the

principle of preservation, since the past treatment is sometimes

incompatible with the work's survival. On the contrary, when the

frame can appropriately act both as a protection and decoration, it

will be re-affixed. In the Madonna del Passeggio by the Raphael

School (NGS, Edinburgh) damage caused by the frame had been

reported. The frame was removed and padding applied to prevent

further damage in the restoration in 1991. Then the picture was re¬

installed into the same frame.[9] The Holy Family with a palm tree

and The Bridgewater Madonna by Raphael, and the Madonna del

Passeggio by the Raphael School, (all of them in NGS, Edinburgh),

have the frames which were attached when the paintings were in

Bridgewater House. These examples show a typical situation of what

happened to the picture and the frame; when a painting was bought,
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a new frame was made in order to fit the new surroundings. The Holy

Family with a palm tree and the Madonna del Passeggio were treated

in 1988 and in 1989 respectively. The gallery decided to retain the

impressive gilded frames. Also the conservation of The Bridgewater

Madonna is proceeding and the frame will be restored.[10]

The second reason for removal can be understood by reference

to the taste of the present period. Above all, nineteenth-century

additions are often removed. In The Incredulity of St. Thomas by

Cima da Conegliano (NG, London), the ornaments were regarded as

being excessive and inappropriate. Thus, they were removed and the

picture was installed in a rather simply designed frame (Fig. 58-

59). [11] Tintoretto's St. George and the Dragon (NG, London) shows

another form of treatment, in this case relating to a different

criterion, that is, the respect for the original intention. During

the examination, the arched top was found under the old frame, and

it was decided that it should be shown. As a result, the picture's

appearance returned to that of an altarpiece, and it was

subsequently placed in a frame which imitated a late Renaissance

altarpiece, with an arched top and detached columns either side

(Fig. 17).[12]

Before reaching the decision of whether the old frame should

be retained or not, there are a series of points which should be

taken into consideration. The first important point is whether the

condition of the frame is suitable for the conservation of the

picture. If it is not, it should be treated, and if necessary it

should be removed. The second point is whether the frame suitably

shows the picture. This depends on how much we know about the

original state, for what the picture was originally made,(whether

it was a formal altarpiece or domestic painting), and what we can

do within the limits of the budget. In any event, the decision
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greatly relies on the taste of the period; how people want the

picture to look. Therefore the discussion should be held with

opinions from various points of view being considered. This

attitude will help in reaching a more relevant decision, ideally

one that will be revisible in the light of changing taste.

Now I am going to examine some special cases of treatment. All

the following paintings comprise only parts of the original with

other components lost, and all of them used to belong to

altarpieces. The conditions were different in each case, but

serious common problems are whether each one should be displayed as

a fragment or not, and how it should be displayed. The result of

recent examination makes it possible to investigate intensively the

original state of a painting and to confirm the later additions.

However, it is difficult to respect entirely all the original

intention, and to show merely what survives, when considering the

viewers' appreciation. The following examples show different

solutions to the problems.

Three panels by Perug'ino, the Virgin and Child with an Angel,

the St. Michael and the St. Raphael and the young Tobias, used to

compose an altarpiece in the Certosa di Pavia with three other

pictures (Fig. 42-47).[13] Since the three panels were removed from

the Certosa di Pavia in 1784, copies have been placed in their

original site. The three original pictures had been framed as a

triptych as if they were a complete altarpiece. In comparison with

the copies and according to the examination, the history of the

panels can be traced as the following sequence:

1) Soon after 1786, when the panels were acquired by Count Giacomo
Melzi, each panel was cut at the top and bottom.

2) The St. Michael panel was cut across the lower centre to make a
smaller picture, removing the legs and foreground, though both
parts survived. Also strips of 3/4 in. and 2 1/2 in. were cut from
the left and right sides of the upper part.
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3) The St. Michael panel was rejoined and new wood put in to
replace the lost strips. The new strips were painted to match the
original.
Additions were made to either side of all three panels, these being'
painted to match the original.

4) After the beginning of the nineteenth century, additions were
made to the top and bottom of each panel. At this stage the false
arched topped configuration was introduced by painting black
borders on the top and bottom additions and over the top corners of
the original panel. At the same time the false landscape on the
side additions was painted out with black paint.

5) The extended panels were placed in a frame with three arched-
topped compartments. In this state they were acquired by the
National Gallery in 1856.

In this rather complex case of the panels by Perugino the gallery

decided to remove all additions except the strips at the right and

left sides of the upper part of the St. Michael, and to treat the

three panels as fragments of the altarpiece. Consequently, the

panels were not fixed into a frame which would have covered the

edges. Also, the portions of the figures in the composition, which

had been painted over, were revealed. They are regarded as evidence

to show that these panels are fragments of a large work. Concerning

the treatment of the side strips of the St. Michael, it was

explained that:

'... it was thought that to take these away would make the shape of
the panel quite distracting and a better solution would be to
indicate by retouching that they were not original. This
requirement followed necessarily from the decision to remove the
other additions and reveal the fragmentary state of the
original.'[14]

The Virgin and Child by Lorenzo Monaco (NGS, Edinburgh) shows

a similar treatment. After the restoration in 1966 a portion of

crimson was found and it is now shown as a sign that the panel is a

fragment. Also the panel was put into a special case, called a

shadow-box frame, in order to preserve the panel while showing its

edge (Fig.61).

In Italian collections a different style of treatment is

observed. The altarpiece by Filippo Lippi (Madonna in trono fra
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angeli e i Santi Michael, Bartolomeno e Alberto, Museo della

Collegiata di Sant'Andrea, Empoli) has nearly lost the arched top.

The arched top was reconstructed and attached to the original

panel. The missing parts were painted in the method of Trateggio

(Fig. 60).[15] In the four panels by Stefano di Giovanni called

Sassetta (I quattro dottori della Chiesa : San Girolamo, San

Gregorico, Sant'Agostino, Sant'Ambrogio, Pinacoteca Nationale,

Siena), the lost arched top has been recreated with new rectangular

shaped panels, and gilded, but this gilding is obviously

distinguishable from the original.[16]

On the other hand, the case of Tintoretto's Deposition of

Christ (NGS, Edinburgh) shows a different solution. The picture had

some factors in common with the three panels by Perug'ino; following

their removal from the original site, the arched top had been cut

down and a portion of one of the removed figures (in this picture

the angel's feet), had been covered with paint, and strips had been

attached on all sides. Since Vasari mentioned the picture [17] the

original site of the painting can be confirmed. Also, the original

composition is recorded in the engravings (Fig.81-87). During the

conservation work in 1984, all the strips were removed and the

angel's feet were revealed. Before deciding to remove the strips,

they were masked in order to confirm that the removal would not

disturb the balance of the composition.[18] Then the gallery

installed the painting into a new frame. The picture looks like an

easel painting rather than a fragment of an altarpiece, whereas the

angel's feet indicate that this is not a completed work.

It was decided to display the pictures by Perugino as

fragments. Additions were for the larger part removed and the edges

of the panels were shown. Also a portion of the disrupted figure in

the composition has been revealed. The cases of Italian practice
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shows a different approach towards display. This way seems to

attempt to show what the panel originally looked like, rather than

to respect the status of what original elements have survived. In

the case of Tintoretto's Deposition of Christ it can be considered

that this display esteems the authenticity of what survives, and

does not to put much emphasis on the original presentation. It can

be thought that the integrity of the work was irreversibly

destroyed when it was removed from the original site. In this

sense, what the gallery can claim is to show the original intention

in terms of the expressive significance of the artist's handling of

the main elements of the composition. This is another idea of the

display of the work. The decision might also be related to the fact

that the picture has the canvas as its support.
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CHAPTER IX PRACTICES AT THE NATIONAL GALLERIES OF SCOTLAND

This chapter is divided into two parts. The first sets out the

policy of the National Galleries of Scotland relating to the

practice of conservation.[1] The second is a catalogue of nine

Italian paintings in the National Gallery of Scotland which were

selected as the main illustrative examples.

Conservation in the Gallery started with the appointment of a

conservator, who had responsibility for the paintings evacuated to

country houses from the Gallery at the beginning of World War II.

Subsequently a laboratory was set up in the Town House in Edinburgh

and moved to the present site, in Belford Road in Edinburgh, in

1985. The Department consists of ten members; three for paintings,

three for prints and drawings, one for frames, and three for

packing and frame repairing.

The National Galleries of Scotland does not have a written

conservation policy. The final decision is usually following

discussions between the curator, the conservator and the director.

On some occasions, the trustees may also be involved in the

discussions.[2] In the case of the pictures on loan from the

Sutherland Collection it is always necessary to obtain the consent

from the trustees for any treatment.

Conservation Priorities: When a curator or conservator notices

signs of deterioration in a picture, a judgement has to be made on

whether conservation is necessary. Deterioration which falls into

either of the following categories will cause action to be taken,

often with a high priority.
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(a) Deterioration which affects the security of the painting.

(b) Deterioration which adversely affects the appearance of the

painting without putting its security at risk.

The necessity of conservation often arises at the time of the

examination of new acquisition.

Occasionally, a painting is restored in order to make its

appearance fresh for an exhibition.

Degree of conservation: There are two main levels of practice;

1) Day-to-day, 'good house-keeping' conservation: The painting is

regularly taken off the wall and cleaned overall. The surface

cleaning is carried out without removing varnish. Also its frame is

removed and the condition of the painting is checked. This practice

aims to make sure that the painting has been kept safely.

2) Full cleaning : When the report on the day-to-day conservation

suggests that full cleaning is required this is undertaken.

Treatment for a damaged painting: The treatment for a damaged

painting requires a judgement on how far we should disguise the

condition. This is a continuous problem. The basic approaches in

the Gallery are:

1) The damaged area is treated so that the viewers can appreciate

the picture from the normal viewing distance, but when the picture

is closely examined the restoration area may be recognizable; a

different touch from the original, such as the system of hatching,
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and uneven brushwork is employed. Also the varnish is applied so as

to modifiy the discordant feature in the painting's appearance.

2) The picture is fundamentally restored for the purpose of making

the picture secure, but the restoration does not attempt to improve

the appearance of surviving areas of paint.

3) Discussions are held with a number of experts before a decision

is made on the extent of restoration.

Anticipation of future developments: Conservation is carried out

using the available techniques and materials, taking care to avoid

damage to the picture. On rare occasions, it is necessary to delay

treatment until suitable methods or materials are developed.

Atmospheric conditions in the gallery and their influence on

conservation practice: Conditions in the gallery do not affect the

conservation practices such as the choice of varnish. Ideally

galleries should be air-conditioned. Unfortunately, this is not

currently the case at the Gallery of Modern Art and the environment

in the gallery is controlled by a humidifier.

Glazing is an excellent way to preserve paintings, although it

sometimes interferes with the visitors' view. The most delicate

paintings have been glazed, as also have all those on loan from the

Sutherland Collection, which is a policy of the Gallery. Some

twentieth century paintings have unusual shapes, so that they may

cause problems when they need to be glazed.
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Lorenzo Monaco, Madonna and Child, NGS. 2271,
Panel, 101.6 cm x 61.7 cm,
dated c.1418-20.

(Fig. 61-63)

The painting was very probably the central panel of an

altarpiece. After cleaning, a portion of the drapery appeared at

the right hand side. In spite of several suggestions, the lateral

sections of the original altarpiece are still elusive. According to

the stylistic comparison the work was almost certainly designed by

Lorenzo Monaco and was substantially executed by workshop

assistants about 1418-20.[3]

The picture was restored and X-rayed in 1965 at the Department

of Conservation in the National Galleries of Scotland.

The painting has been heavily damaged, and the damage is still

recognizable with the naked eye.

The damage was reported thus:

'The heads of the Madonna and Child are affected by old restoration
in the areas of shadow... The Madonna's dark blue draperies have
suffered from extensive paint losses... There are substantial areas
of repaired damage in the gold around the Child's head and in the
centre of the floor... The lions' heads on the throne have been
strengthened'.[4]

The greenish underpainting in the areas of the heads of

Madonna and Child is now more prominent than it used to be. Much

restoration has been carried out in these areas but the brushwork

is uneven. Although the X-ray photographs show the incised

underdrawing in the areas of the Madonna's dark blue draperies the

retouching did not precisely follow the underdrawing, and the

original modelling is now lost.

X-ray photographs also indicate the deteriorated condition of

the wooden panel, which was caused by wood worm. The worm has been

treated in the past, and the worm tunnels feature as white channels
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in the X-ray photographs. Despite the alarming condition revealed

by the photographs, the panel itself is sufficiently well preserved

to hold the paint layers. The original thickness of the panel has

been maintained. During the conservation, a portion of crimson

drapery appeared. The Gallery regarded this as a very important

piece of evidence to show that this work is a fragment of a large

painting. That the fragment should be displayed was never

questioned. The Gallery shows any portions of the original

composition whenever possible.

The picture is set up in a shadow-box frame to enable the edges of

the picture to be seen.
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Andrea del Verrocchio, Madonna and Child, NGS. 2338
Transferred from panel to canvas, 106.7 cm x 76.3cm,
dated c.1470.

(Fig. 64-66)

When Ruskin bought this painting in 1877 he attributed it to

Verrocchio. This painting is now generally accepted as a work from

Verrocchio's workshop.[5] Verrocchio had a big workshop where a

number of artists trained, and they worked on some of the

commissions from the master. Although it has been suggested that

Leonardo da Vinci (see below) or Domenico Ghirlandaio may have

executed this work, there is no crucial evidence on which to make

such an attribution.

The painting was transferred from wooden panel to canvas in

Venice in 1877.[6] The photograph which was taken before the second

transfer shows some differences from the present appearance. For

example, the Madonna's robe has different modelling of the

draperies, and there was some additional features above the

architecture in the background.

The second transfer took place in Britain around 1891. The

condition of the painting before the treatment and the process of

the operation were recorded by William White, who was a curator of

St. George's Museum where the painting was then exhibited. He

described how the gesso had in parts become detached from the

canvas. It was then decided to transfer the paint layers to canvas

again to improve the condition of the painting. The gesso was

removed until the back of the first layer of paint was exposed.[7]

White also recorded some discoveries during the process of transfer

and restoration:

'...revealing the drawing of an angel, against the drapery of the
Madonna which was painted over it. ( The angel was no more than
sketched in, the originality of the artist leading him on this
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occasion to prefer to leave her absolutely alone, with nothing to
distract her mind from the fixity of her gaze upon the Child.)...
There are signs of there having been an extension of the embroidery
in gold upon the hem of the robe and dress, and also upon the edge
of the thin veil which drapes the head. It is, moreover,

interesting to know that at one time a nimbus of gold surrounded
the head of the Madonna; but the painter himself appears to have
reconsidered this point, and decided to paint it out again'.[8]

The X-ray photographs provide no evidence for the existence of a

nimbus around the Madonna's head, as mentioned by White.[9]

The painting was originally composed of three vertical planks.

The positions of the original joins are confirmed by paint losses

along the lines of the joins. Also, the grain of the canvas is

noticeable, which indicates that the painting was pressed

excessively during transfer process.

The recent restoration was carried out in 1973-75 by John

Brealey in London just before it was acquired by the Gallery. He

reported that the painting had lost at least 25% of the original

paint, and there was no layer of varnish between the original paint

layer and the overpainting. He identified five different types of

putty filling, the earliest going back to the eighteenth century,

and perhaps beyond. Also he mentioned that a great deal of the

restoration work was aimed at evening out the surface of the

painting, and this led to lavish use of putty.[10] The photograph

of the stripped state shows that there are substantial paint losses

especially along the line of the joins and on the right hand plank.

Paint loss is also noticeable in the areas of the Madonna's robe

and the capital of the column on the right hand side. These areas

were inpainted by the restorer. It is now difficult to identify the

areas of the reconstruction without reference to the photograph of

the stripped state.

The results of scientific examination suggest some possible

solutions to the problem of the attribution of this painting.
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There are some hypotheses concerning the artist who worked on this

painting, and the participation of Leonardo da Vinci has been

discussed. This opinion is based largely on the extremely elaborate

and carefully drawn perspective of the architectural background

which is compared with Leonardo's Adoration of the Magi (Uffizi,

Florence).[11] In the X-ray photographs this perspective

construction can be clearly observed.

On the other hand, Vasari mentioned that ;

'Andrea del Verrocchio of Florence was in his time a goldsmith,
perspectivist, sculptor, carver, painter, and musician In his
youth he studied science and especially geometry.'[12]

Also, Verrocchio's silver altar relief of the Beheading of St. John

(Museo dell'Opera del Duomo, Florence) shows highly competant

perspective design. Therefore, Verrocchio himself might have been

able to manage to construct this perspective composition.

The results of scientific examination suggest another possibility.

There is white underpainting in the areas of all the flesh

painting. As traditional green underpainting was still prevalent in

Florence in the 1470's it is probably an innovation. Further

consideration of this point depends on progress in the

understanding of the comparative use of materials.[13]
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The Raphael School, Madonna del Passeggio,
Duke of Sutherland loan,
Panel, 90cm x 63.3cm,
dated, c.1516.

(Fig. 67)

The painting is considered to have been executed by Penni.

This attribution largely depends on stylistic comparison,

particularly concerning the treatment of landscape, with Penni's

works. The group of main figures was perhaps designed by

Raphael.[14] If executed by Penni, the picture might have been

completed between 1515-16 when Penni worked with Raphael on the

cartoons for the Vatican tapestries, and 1518-19, when he was

working as an assistant on the loggia frescoes in the Vatican.

There is a record of restoration of this painting in Rome in

1721.[15]

The painting was restored in 1989 at the Department of

Conservation in the National Galleries of Scotland.

The picture has kept its original support, probably of poplar,

which is composed of two vertical planks, of thickness 2.5cm. The

join opened from the top to a point c.23cm from the bottom edge.

There are paint losses along this join, particularly from its upper

section.[16]

There were two horizontal dovetailed battens let into the reverse

of the panel. The upper one had shifted c.2.5cm at the left side.

Because this movement had contributed to the opening of the join,

the battens were removed at the time of the restoration.

Subsequently, the join was re-jointed, and the areas of paint

losses were filled and retouched.[17] There is old coating applied

on the reverse of the panel. This coating is thicker along the line
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of the join, and is also applied on to all the edges.[18] It may

have intended as a protection for the panel. In the X-ray

photographs, a number of worm tunnels are shown as white channels,

especially along the join. The ground layer is in very good

condition apart from a few prominent cracks. There is also some

slight cracking which follows the grain of the wood. The paint

surface is sound, though there is a noticeably restored horizontal

score at the lower left side through the figure of the Baptist and

a restored loss at the lower right side in the Virgin's dress.

Chemical change in the blue pigment of the Virgin's robe has been

reported.[19] The frame, which was applied when the painting was in

the Bridgewater House, has been restored. Since the frame caused

damage to the paint surface, padding was inserted at the part where

the paint surface contacts the frame.[20]
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Raphael, The Holy Family with a palm tree,
Duke of Sutherland loan,
Transferred from panel to canvas,

diameter, 101.5cm : 96cm painted surface,
dated c.1505-07 (during Raphael's Florentine period).
(Fig. 68)

The attribution to Raphael has not been seriously questioned.

There is no evidence of the date of the execution, however, it is

generally accepted that it was completed during Raphael's

Florentine period (1504-1508).[21] The painting was transferred

from the original wooden panel to canvas by Hacquin in Paris in the

late eighteenth century.[22] Further treatment, including re-

lining, was carried out.

The painting was restored in 1988 at the Department of

Conservation in the National Galleries of Scotland.[23]

The original panel consisted of three vertical planks. The

lines are recognizable on the surface and run diagonally in

relation to the horizon in the composition. One line runs just

above the head of Virgin and behind the head of the Child. The join

appears to have been avoided for the main parts of the figures.

There are restored losses along the lines. The edge of the painted

surface was very irregular and has been made up with filler and

retouched.

The painting shows some features commonly associated with the

transfer process, such as deformation of the support, cracking

caused by the grain of the canvas, and crushing of the paint.

The X-ray photographs revealed different densities of filling

materials used to repair the damage, which indicates that

restoration was carried out on separate occasions. Also, the X-ray
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photographs reveal an alteration in the landscape above the head of

Christ. According to the image in infrared visicon, there is no

sign of the underdrawing which is expected in a work by Raphael.

The underdrawing might have been lost with the ground when the

painting was transferred to canvas.

After cleaning it was found that the surface condition was not

as good as was expected. There were more paint losses along the

original joins, and damage to the areas of the hand and the foot of

Madonna caused by abrasion or too severe cleaning. Also the

painting was re-lined because of the weakness of the support and

the surface became deformed. It was discovered that the apparent

network cracking was in fact an inwards wrinkling. This might have

been caused by shrinkage of the layers during transfer or re-

lining. Because the original paint was left, the filling was

applied only to those crucial areas where the appearance of the

painting was significantly affected, notably the clusters of

channels between the heads of Madonna and Joseph. The judgement as

to the areas where filling was necessary was made jointly by the

conservator and the curator. Retouching was carried out on the

prominent paint losses and at the irregular edge of the paint

surface using the system of hatching. The outer margin of filling

was left untouched. The frame which was applied at the Bridgewater

House in the nineteenth century has been restored.
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Raphael, The Bridgewater Madonna,
Duke of Sutherland loan,
Transferred from panel to canvas,
82 cm x 57cm,
c.1505-9.

(Fig. 69-72)

The attribution to Raphael has not been seriously questioned,

and there are numerous preparatory drawings by him which are

connected with the design of the picture. These drawings, one of

which at Chatsworth is an adaptation from Michelangelo's Taddei

tondo of 1504 in the Royal Academy in London, show the development

of the composition.

It has been suggested that the painting is an early work from

Raphael's Roman period, c.1508-9, or one from his Florentine

period, c.1506-7. In any event, Raphael conceived the idea of the

design when he was in Florence, since a pen and ink drawing at

Chatsworth is on the reverse of a drawing for the Madonna of the

Meadow of 1505. Furthermore, the pen and ink study for The

Bridgewater Madonna, in the British Museum, is on the same sheet as

studies for other Madonnas dated c.1505-8.[24]

The painting was transferred from the original wooden panel to

canvas by Hacquin in Paris in the late eighteenth century.[25] The

painting is currently being restored at the Department of

Conservation in the National Galleries of Scotland, and already the

discoloured varnish and repainting have been removed. Subequently,

retouching will be carried out and varnish is going to be

applied.[26]

In spite of being transferred to canvas, the picture shows

neither the canvas texture nor the positions of the joins of the

original panel, as other transferred paintings do. No serious

discolouration of the pigments is noticeable. Substantial damages
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caused by the original wooden support have been seen in many areas,

notably in the areas of the Madonna's face, neck and cloth, and the

Child's body. The damage in the area of the Child's left lap is

found to have been unnecessarily overpainted. Different types of

filling can be seen and they show that restorations were undertaken

on separate occasions, though it does not seem that any major

cleaning was carried out after being transferred.

The black overpainting in the background is not going to be

removed.[27] The original edges of the paint surface has survived

on the left and the right sides of the picture. There is green

paint on the left and blue paint on the right, which are supposed

to be portions of the paint under the black overpainting. According

to the image of infrared visicon, there is no sign of underdrawing.
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Lorenzo Lotto, Virgin and Child with saints, NGS. 2418
Transferred from panel to canvas,
82.5 cm / 105 cm,
dated c.1505 (during the early part of Lotto's career).
(Fig. 73-76)

There is a sign 'L.LOTUS.F.' on the scroll held by the Child

and St. Peter. This painting is generally accepted as one of

Lotto's early works. The picture shows the strong influence of

Giovanni Bellini; the woodcutters in the background have been

considered to be inspired by Bellini's Death of St. Peter Martyr,

in London.[28]

The picture was restored in 1990 at the Conservation

Department in the National Galleries of Scotland.

The picture has been transferred from the wooden panel to

canvas and re-lined twice. The positions of the original joins were

revealed by the X-ray photographs; the four planks were

horizontally aligned. The original edge has been preserved and a

fragment of the original wood of the support survives at the upper

left. The painted area has been extended by c.l cm of filling all

round. The initial canvas texture of open weave has been imposed on

to the painted surface. This canvas weave caused several paint

losses, especially severe in the figures of the Saints and the

Child. In the photograph of the stripped state, the canvas texture

is clearly visible in the heads of saints on the left hand side.

There is a widespread loss with the appearance of pitting

similar to singeing on the face of Madonna, and the hands and face

of St. Francis. Numerous losses were observed in the sky and along

the top join of the original panel, and repainting affected the

action of the woodcutter. Some cracking caused by the original
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wooden support was seen in the area of the Child's legs. In

addition to the above damage, severe creasing and flaking had

occurred and broadly restored in the past. The varnish had become

deeply discoloured and contained pigment. This was probably

intended to disguise the condition of the surface.[29] The X-ray

photographs show a considerable alteration in the stance of the

Child.[30]

Before substantial cleaning of this picture was undertaken,

the condition of the picture was substantially revealed by a

thorough examination with scientific techniques, such as X-

radiography, and the infrared visicon. The discoloured varnish and

old retouching were then removed. Only the minimum necessary

retouching was carried out.
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Giulio Romano, Virgin and Child with the infant Baptist, NG. 2398,
Panel, 82.5cm x 63.2cm,
dated c.1515-23.

(Fig. 77-78)

This painting' is considered to be based on Raphael's Madonna

of the Rose in the Prado in Madrid. The attribution to Giulio

Romano has been made since the nineteenth century. According to the

stylistic comparison, it was probably painted about 1520 when he

was still in the Raphael's workshop in Rome.[31]

This painting was cleaned as a private commission by

H.Woolford in 1972 before it was acquired by the Gallery. It was

examined in 1979 at the Department of Conservation in the National

Galleries of Scotland.

The painting has kept its original panel, which is comprised

three planks, probably poplar, of c.3cm thickness. There is a

collector's seal on the reverse. Fillets of oak were attached to

the sides of the panel with nails by a later hand. There are

restored paint losses along the join between the central plank and

the left one. The paint and priming layers show severe loss at the

extreme lower left. The paint surface is sound apart from abrasion

in the flesh shadows and the figures of S.Joseph and the ass at the

left centre in the background.

The X-ray photographs show lines of architecture indented in

gesso[32], and some minor pentimenti in the hands of the two

children.[33]
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Andrea del Sarto, Becuccio Bicchieraio, NGS. 2297,
Panel, 86cm x 67cm,
dated c.1530.

(Fig.79-80)

The picture had been regarded as a self-portrait, but it was

recently suggested that the sitter was Becuccio Bicchieraio.[34]

The picture was X-rayed in the Courtauld Institute in 1964

just before the picture was acquired by the Gallery. In the same

year, it was restored at the Department of Conservation in the

National Galleries of Scotland.

It has been kept on the wooden panel which now shows some

warping. In order to accommodate the distortion a specially shaped

frame has been applied to this picture.[35] The head and the

drapery of the sitter are in good condition apart from extensive

damage around his left shoulder.[36] As the photograph of the

stripped state shows, there are substantial paint losses to a jug

and in the areas of the sitter's right hand. Perhaps too much paint

was removed during an early restoration.[37] Although the

composition of these areas was obscure, after cleaning it was

reconstructed to show him holding a jug.[38] Inpainting was carried

out with broad brushwork which is different from the original

style.[39]

There are some areas of paint loss in the background.

Substantial pentimenti are visible along both sides of the sitter's

body. It indicates that the body was originally posed more nearly

square to the picture-plane.[40]
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Jacopo Tintoretto, The Deposition of Christ, NGS. 2419,
Canvas, 164cm x 127.5cm,
dated 1550's.
(Fig.81-87)

This picture has always been regarded as the altarpiece from

the Dal Basso chapel in the church of S.Francesco della Vigna in

Venice. Vasari recorded this altarpiece when he visited Venice in

1566.[41] The picture was cut from its frame and removed from the

chapel in the beginning of the seventeenth century. According to

the description by Ridolfi in 1648, the upper section of the

altarpiece, which depicted an angel with the crown of thorns in its

hand, was left in the church.[42]

There are two engravings which show the original composition of the

picture; the first by Jacob Matham dated 1594; the second by Lucas

Kilian.

There is no firm evidence as to its date, but it was probably

painted in 1550's. Since the nave chapels in the church were nearly

completed in 1548, when the dal Basso family had responsibility for

one of the chapels, it is likely that the altarpiece was

commissioned from Tintoretto in the 1550's.[43] Certainly,

scientific analysis of the pigments and the material of the ground

showed considerble similarities to Tintoretto's other works of that

period.[44]

The picture was X-rayed, and general observation was

summarised in the catalogue in 1978[45];

'1 The figure of Nicodemus was originally placed lower in the
composition, which accounts both for a leg visible in the X-ray
below Christ's right arm, and also for the pair of hands under
Christ's armpits, which can still be seen in the picture and which
cannot relate to the present figure of Nicodemus. The head of the
turbaned man, to the left of the present design, now fills some of
the space taken up by the original figure of Nicodemus.

2 Christ's right arm was originally shown hanging loosely downwards
across the arm of the turbaned man.
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3 Christ's legs were originally placed a little lower. This
suggests that the standing male figure, supporting Christ's legs on
his shoulder, was only inserted at a relatively late stage.

4 There was originally a figure weeping over Christ's feet from a

position below the head of the standing female figure holding a
candle.

5 There are substantial alterations around the head of the female

figure who supports the swooning Virgin Mary, in the lower right
corner.

6 The X-ray throws no light on the unresolved question of how the
weight of Christ's loins is supported. The (pink patterned) drapery
beneath Christ's right thigh does not apparently relate to the
standing male figure who supports Christ's left arm'.

The picture was restored in 1984 at the Department of

Conservation in the National Galleries of Scotland.

The surviving original canvas is composed of a central

vertical strip c.101 cm in width seamed with a strip c.14 cm in

width at the left hand edge, and a strip c.12.5 cm in width at the

right hand edge. The canvas was identified as tabby weave. Gesso

has been applied as the ground layer. Underdrawing was not

definitely confirmed; only two samples out of a total of forty

showed any particles of charcoal.

The medium was identified as linseed oil. The pigments present in

the picture were identified by scientific analysis and shown to be

amongst those available in Venice during that period. The analysis

also revealed the very elaborate technique employed by Tintoretto.

For example, the blue strips of Nicodemus's multi-coloured garment

were painted in sgraffito. Discolouration of the green pigment

called 'copper resinate' has happened in many areas in the

landscape.

In the light of the recent technical examination, further

consideration has been given to the observations made in 1978. The
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suggestion of a weeping figure (no.4 in the list above) became less

convincing. Plesters stated that:

' Under the ultramarine blue [ from the cloak of the woman holding
a taper and just behind Christ's feet.] are light coloured layers
composed mainly of lead white, but these seem likely, by comparison
with other samples, to belong to the light part of the background
landscape rather than to a hidden figure.'[46]

She suggested that one reason for this confusion in X-ray

photographs was the multiplicity and complexity of the layer

structure.[47]

The X-ray photographs helped to foresee the problems

associated with the restoration; extensive paint losses at the

lower left corner, patched canvas losses, and the state of later

additions.

After the picture was mutilated at the beginning of the seventeenth

century, a strip had been attached at the top. This was probably an

attemp to improve the balance in the composition on the painting.

According to the pigment analysis, this section might have been

applied in the seventeenth century. Subsequently further additions

had been made to all four sides, no earlier than the eighteenth

century. This date was identified by the discovery of Prussian blue

in these additions, and these sections had a red ground similar in

type to that commonly found in Venetian paintings of the eighteenth

century. Also different types of canvas were used in the first

addition from the later ones. Futhermore, the different sections of

the painting were found to have different grounds; gesso for the

original paint, a greyish oil ground for the first addition, and a

red ground for the later addition.

Preliminary cleaning tests revealed differences in tone, with

additions being painted in a lower tone than the original. This is

probably because the strips were painted to match the tone to that

of the original section where the varnish had already discoloured.
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Since they had been simply attached to the original canvas, and it

was judg'ed that the appearance of the painting would be enhanced

without the additions, they were all removed.

The removal of overpainting' was carried out with the aid of

the results of scientific examination and the engravings. Some

overpainting was left so as to avoid further damage to the surface,

particularly in the area of the triangular patched loss at the

lower centre where the crimson of the Virgin had been heavily

repainted in impasted oil paint. The damage was probably caused by

candles, and by dampness in Venice.[48]
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Notes to Chapter IX

1 This section largely relies on the Interview with Mr. John Dick,
Keeper, Conservation Department, National Galleries of Scotland,
Edinburgh, 18 March 1992.

2 Mr.John Dick is the most experienced of all the staff involved in
the discussion, and his views carry considerable weight.

Lorenzo Monaco

3 Brigstoke, Italian Paintings in NGS. pp.71-72.

4 Ibid.

Andrea del Verrocchio

5 Brigstocke, Itlaian Paintings in NGS, pp.186-192.

6 Ruskin, The works of John Ruskin. vol.15, 1907, P.193.

'This picture is unrestored, though it had been suffered injuries
in parts which were repaired by the Director of the Venetian
Academy. I bought it for a hundred pounds, out of the Manfrini
Palace at Venice: and consider it an entirely priceless example of
excellent painting exemplary for all time'.

7 Ibid.

8 Ibid.

9 Brigstocke, Italian Paintings in NGS, pp.186-192.

10 "A conversation with John Brealey on the telephone, 26 February
1975", the library of NGsS.

11 Brigstocke, Italian Paintings in NGS, pp.186-192.

12 Vasari, Lives, vol.2., p.95.

13 "Courtauld Institute Report made connection with the X-ray taken
in 1960", the library of NGsS.

'There is a uniform layer of white under all the flesh painting
followed by a layer ranging from pale yellow to brown. The
modelling depends on this layer rather than on the underdrawing
which is only visible in minute sections where accidentally not
covered by the white layer. The possibility cannot be excluded that
this layer once contained a fugitive red organic pigment such as
carmine, mixed with the white and yellow'.



117

The Raphael School

14 Luitpold Dussler, Raphael A Critical Catalogue of his Pictures,
Wail-Paintings and Tapestries, trans. S.Cruft, (London: Phaidon
Press LTD., 1971), p.45.

15 Brigstocke, Italian Paintings in NGS, pp.116-118.

16 Dept. of Conservation, NGsS, "Raphael Madonna del Passeggio",
1989, the library of NGsS.

17 Interview with John Dick (18 March).

18 Dept.of Conservation, "Raphael Madonna del Passeggio"

19 Ibid.

20 Interview with John Dick (18 March).

Raphael Holy Family with a palm tree

21 Brigstocke, Italian Paintings in NGS, pp.110-112.

22 Conti, Storia del restauro, p.342,n.

23 The section below is reported according to the following sorces;
Dept. of Conservation, NGsS, "Raphael Holy Family with a palm
tree", 1988, the library of NGsS: Interview with Mr.John Dick (18
March).

Raphael The Bridgewater Madonna

24 Brigstocke, Italian Paintings in NGS, pp.112-118.

25 Ibid.

26 Mr.John Dick kindly showed the latest condition of the
conservation of this picture on 12 June 1992.

27 See Chapter VI, p.68.

Lorenzo Lotto

28 Brigstocke, Italian Paintings in NGS, pp.73-74.

29 Dept. of Conservation, NGsS, "Lorenzo Lotto Madonna and Child
with saints", 1990, the library of NGsS.

30 National Galleries of Scotland, National Galleries of Scotland
December-January 1991-1992, 1991.

Giulio Romano

31 Hugh Brigstocke, "The Rediscovery of a lost Masterpiece by
Giulio Romano", Burlington Magazine, vol.CXX, no.907, October,
1978, pp.665-666.
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He referred to La Perla in Prado in Madrid as a comparative work
which was supposed to have been painted in c.1523.

Although La Perla is attributed to Giulio, Raphael is claimed as
the artist of this painting, which would require the painting to
have been started before Raphael's death in 1520. It seems to be
impossible to define how far Giulio participated in the production
of La Perla. X-ray photographs show the underdrawing which
corresponds to the sketches attributed to Giulio Romano; Study for
Giovannino in Raphael's La Perla, and Study for Christ Child in
Raphael's La Perla, both in Kupferstichkabinett, Berlin. Also, the
photographs indicate some differences between the underdrawing and
the painted composition. Gould interpreted these differences as
being by a executed different hand;

'In the case of La Perla the greater subtlety of the poses in the
visible paint when compared with those in the sketches may be seen
as a measure of the difference between the mature Raphael and the
young Giulio Romano'.

Cecil Gould, "Raphael versus Giulio Romano: the swing back",
Burlington Magazine, vol.CXXIV, no.953, August, 1982, pp.479-487.

32 Dept. of Conservation, NGsS, "Giulio Romano Holy Family with St.
John Baptist", 1979, the library of NGsS.

33 "A letter from H.Brigstocke to C.Gould", 26 August 1981, the
library of NGsS.

Andrea del Sarto

34 This identification of the sitter was suggested by A. Conti. In
the catalogue of the Gallery published in 1989, this picture is
listed under the name of Becuccio Bicchieraio.

Alessandro Conti, "Andrea del Sarto e Becuccio Bicchieraio",
Prospettiva, Aprile, 1983 - Gennaio, 1984.
National Galleries of Scotland, National Galleries of Scotland,
(Edinburgh: The National Galleries of Scotland, 1989), p24.

35 Interview with John Dick (18 March) .

36 Brigstocke, Italian Paintings in NGS, pp.127-129.

37 Interview with John Dick (18 March).

38 John Shearman, who observed the picture when it was X-rayed in
1964, wrote that;

'The object in his right hand: this looks at first like a goblet
which he is not holding properly, but it is in fact a jug or
caraffe, of which you can just see the bowl below the hand, and he
has his thumb through the handle; this action is clear in the
Sanders engraving of 1824, and I have no doubt that the confusion
will disappear when the varnish is lifted'.

"A letter from J.Shearman to C.Thompson", 15 June 1967, the library
of NGsS.
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39 Interview with John Dick (18 March).

40 John Shearman, Andrea del Sarto, 2 vols.,(London: Clarendon,
1965), vol.2, pp.282-283.

Jacopo Tintoretto

41 Vasari, Lives, vol.4., p.25.

42 Macandrew et.al., " Deposition in NGS" Burlington Magazine,
CXXVII, August, 1985, pp.501-517.

Kilian, who left an engraving which shows the picture with arched
top depicting an angel holding the crown of thorns, was in Venice
in 1602-3. After removal of the picture there was a painting of the
Spanish Franciscan, St Pascal Baylon, by Giovanni Laudis, who died
in 1631. Therefore the date of mutilation was suggested as between
1602-3 and 1631.

43 Deborah Howard, "The dal Basso Family and the chapel in San
Francesco della Vigna", Macandrew et al., "Deposition in NGS",
pp.505-511.

44 Joyce Plesters, "Materials and technique", Macandrew et.al.,
"Deposition in NGS", pp.512-516.

45 Brigstocke, Italian Paintings in NGS, pp.147-149.

46 Plesters, "Materials and technique", Macandrew et.al.,
"Deposition in NGS", p.516.

47 Ibid., pp.512-516.

48 John Dick, "Cleaning and restoration", Macandrew et.al.,
"Deposition in NGS", pp.511-512.



120

CONCLUSION

Scientific Examination and Art-Historical Problems

Scientific examination gives useful information for studying

art-historical problems. As we look through paint layers by means

of infrared photography, infrared reflectography and X-

radiography, we can obtain images of underdrawing's, pentimenti,

and the construction of a support. Several of Raphael's

underdrawings have been revealed and it is now possible to discuss

the following questions: when did he employ either the incised or

the pounced method of transfer? Are there any connections between

the designs and the choice of transfer? However, it is obvious

that scientific information cannot provide all the answers. How to

interpret the information remains a problem. As in the case of

Raphael's Madonna del Granduca (Pitti, Florence), the result of

the examination shows that the overpainting' of the background

seems to be carried out by a later hand. However, the possibility

of it being executed by Raphael himself has not been excluded. In

order to employ effectively the results of the examination they

should be made widely available so that different observations may

be compared.

On the other hand, we must always question whether such

examination is really justified. Cross-sectional examination

certainly provides more understanding of the painting's

construction. However, this do involve some degree of destruction

of the painting. Can we justify it by the size of the painting, or

by the particular areas of the painting selected for the samples

because they are already affected by deterioration? Have we

destroyed part of the 'original' in order to understand it more

fully? In spite of interest in information supplied by the
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examination, we should never lose sight of the primacy of the

security of the painting' itself.

Science and Treatment

The knowledge of materials and methods for the treatment of

deterioration of painting's has been considerably developed,

compared with the treatments of the eighteenth and nineteenth

centuries, such as cradling, practices of transfer from the

original support, the use of strong' solvents and the application

of "Gallery Varnish". It is obvious that scientific technology has

helped greatly to improve recent treatment. However, no absolutely

safe methods have been found and different types of methods have

been employed by different conservators. Each method has

advantages and disadvantages, and it is impossible to predict how

materials will interact with the paintings over a long period of

time.

An important consideration is the question of why a

particular method is going to be employed for treatment of the

picture. The answer depends on the result of discussions on how to

cope with the deterioration of the picture, what kinds of reliable

materials and methods are available, how to make a balance between

the importance of the picture as a historical document and its

aesthetic significance, how to present the picture to the viewers,

and above all, what is the right way to preserve the picture in

the long term.

The nine Italian painting's in the National Gallery of

Scotland illustrate how the decisions were made, notably, the

removal of the side strips of the Deposition of Christ by

Tintoretto, the treatment of the inwards wrinklings in Raphael's

Holy Family with a palm tree and the treatment of the black



122

overpainting of the background in Raphael's The Bridgewater

Madonna. Also changing attitudes towards the treatment are

noticed. The missing areas of the Madonna's robe in Lorenzo

Monaco's Madonna and Child, treated in 1965, was totally

reconstructed, while neutral retouching (hatching) was used on the

areas in the Deposition of Christ by Tintoretto, treated in 1984,

and in Raphael's Holy Family with a palm tree, treated in 1988. In

recent treatments in the National Galleries of Scotland, the

system of hatching has been preferred to that of total

reconstruction.

Art historians, curators, restorers, and scientists can each

provide something from their own points of view that contributes

to the final decision, and it is important for each specialist to

be aware of the criteria that informs the others' views; the art

historian as a person who researches the picture and relating

subjects, the curator as a person who looks after and presents the

picture which is part of a collection in the gallery, the restorer

as the person who actually intervenes in the picture, and the

scientist as a person who researches and applies possible

technologies.
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Fig. 4 Raphael, Madonna of the Oak, (Prado, Madrid), back of the
panel, (Shearman and Hall (eds.), Raphael Symposium, pi.328.)

Fig. 5 Crivelli, Madonna della Rondine, (NG, London), back of the
panel, before treatment, (NGTB., vol.13, 1989, p.34.)

Fig. 6-8 Raphael, Holy Family of Francis I, (Louvre, Paris),
details of the surface,(Shearman and Hall (eds.), Raphael
Symposium, pi.31, pi.33, pi.35.)

Fig. 9 Cima da Conegliano The Incredulity of St. Thomas, (NG,
London), Two Apostles' heads, during cleaning. (NGTB., vol. 9,
1985, p.44.)

Fig. 10 Tintoretto, Origin of the Milky Way, (NG, London), X-ray
mosaic, before cleaning and restoration. (NGTB., vol 3, 1979,
p.21.)

Fig. 11 Titian, The Death of the Acteon, (NG, London), detail.
(Januszczak (ed.) Techniques of the World's Great Painters, p.37.)

Fig. 12 Looking at flax through a microscope, (Morita, Gazai no
Hakubutsushi, p.192.)

Fig. 13 Tintoretto, Adoration of the Shepherds, (Scuola di San
Rocco, Venice), showing the surface by raking light, (Brommelle
and Smith (eds.), Pictorial Art, p.14.)

Fig. 14 Tintoretto, Christ Washing His Disciples' Feet, (NG,
London), X-radiograph, detail, (NGTB., vol.3, 1979, p.18.)

Fig. 15 Lorenzo Monaco, Coronation of the Virgin, a
photomicrograph of paint cross-section, (NGTB., vol.12, 1988,
p.64.)

Fig. 16 Tintoretto, Outstretched Male Figure, (Louvre, Paris),
(NGTB., vol.4, 1980, p.34.)

Fig. 17 Tintoretto, St. George and the Dragon, (NG, London), After
cleaning and reframing, (NGTB., vol.3, 1979, p.7.)

Fig. 18-19 Duccio, The Annunciation, (NG, London), Macro details
of the underdrawing, (Bomford, et.al., Art in Making, p.81.)
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Fig. 20 Raphael, Madonna in the Meadow, (Kunsthistorisches Museum,
Vienna), infrared reflectogram, detail, (Shearman and Hall (eds.),
Raphael Symposium, pi.231.)

Fig. 21 Raphael, St. George and the Dragon, (NG, Washington),
infrared reflectogram, detail, (Beck (ed.) Raphael Before Rome,
p. 49.)

Fig. 22 Raphael, St. George and the Dragon, (Uffizi, Florence),
detail, (Beck (ed.) Raphael Before Rome, p.49.)

Fig. 23 Raphael, Small Cowper Madonna, (NG, Washington), infrared
reflectogram, (Shearman and Hall (eds.), Raphael Symposium,
pi.321.)

Fig. 24 Raphael, Vision of the Knight. (NG, London), infrared
reflectogram, detail, (Dunkerton, et.al., Giotto to Diirer, p. 170.)

Fig. 25 Raphael, cartoon of Vision of the Knight, (NG, London),
(Dunkerton, et.al., Giotto to Diirer, p. 170.)

Fig. 26 Tintoretto, A Running Man (NGS, Edinburgh), (Andrews, NGS
Drawings, vol.2, p.143.)

Fig. 27 Tintoretto, Ascension, detail, (Scuola di San Rocco,
Venice), (Valcanover, Tintoretto and San Rocco, p.83.)

Fig. 28 Tintoretto, Deposition of Christ, (NGS, Edinburgh),
detai1,(Macandrew., et.al. Burlington Magazine, CXXVII, p.513.)

Fig. 29 Tintoretto, Deposition of Christ, (NGS, Edinburgh),
photomicrograph of Fig. 28,(Macandrew., et.al. Burlington
Magazine, CXXVII, p.513.)

Fig. 30-33 Lorenzo Monaco Coronation of the Virgin, (NG, London),
(NGTB. , vol.12, 1988, p.64.)

Fig. 34-36 Raphael, Madonna in the Meadow, (Kunsthistorisches
Museum, Vienna), lower left corner, (Shearman and Hall (eds.),
Raphael Symposium, pi.59-60, pi.62.)

Fig. 37-38 Raphael, Canigiani Holy Family, (Alte Pinakothek,
Munich), (Shearman and Hall (eds.), Raphael Symposium, pi.77-78.)

Fig. 39 Raphael, Madonna del Granduca, (Pitti, Florence), X-
radiog'raph, (Shearman and Hall (eds.), Raphael Symposium, pi.249.)

Fig. 40-41 Tura, An Allegorical Figure, (NG, London), {NGTB.,
vol.11, 1987, p.15.)

Fig. 42-47 Perugino, Three panels from the Certosa di Pavia
Altarpiece, (NG, London), {NGTB., vol.4., 1980, p.22.)

Fig. 48-50 Cimabue, Crucifix, (Museo dell'Opera del Santa Croce,
Florence), (Baldini and Casazza, Crucifix, p.115, p.118.)

Fig. 51 Fra Angelico, Annunciation, (Museo Diocesano, Cortona),
(Newbery, et.al., Italian Renaissance Frames, p.20.)
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Fig. 52 Gentile da Fabriano, Adoration of the Magi. (Uffizi,
Florence), (Newbery, et.al., Italian Renaissance Frames, p.20.)

Fig. 53 Giotto, Coronation of the Virgin, (Baroncelli chapel,
Santa Croce, Florence),(Newbery, et.al., Italian Renaissance
Frames, p.23.)

Fig. 54 Ferrarese 15th century, Madonna and Child with Two Angels,
(NGS, Edinburgh), (postcard)

Fig. 55 Ugolino di Nerio, Fragments from the Santa Croce
Altarpiece, (NG, London), Photomontage of X-radiograph, (Bomford,
et.al., Art in Mailing, p. 102.)

Fig. 56 Drawing showing the construction of a vertical unit,
(slightly simplified), (Bomford, et.al., Art in Making, p.114.)

Fig. 57 Crivelli, Madonna della Rondine, (NG, London), (NGTB.,
vol.13, 1989, p.31.)

Fig. 58-59 Cima da Conegliano, The Incredulity of St. Thomas, (NG,
London), {NGTB., vol.10, 1986, p.23)

Fig. 60 Filippo Lippi, Madonna in trono fra Angeli e i Santi
Michele, Bartolomeo, e Alberto, (Museo della Collegiata di
Sant'Andrea), (Berti and Paolucci, L'eta di Masaccio, p.189.)

Fig. 61 Lorenzo Monaco, Madonna and Child, (postcard).

Fig. 62 Showing by light, detail, (Dep. of Publication, NGsS).

Fig. 63 X-radiograph, detail,(Dep. of Publication, NGsS).

Fig. 64 Andrea del Verrocchio, Madonna and Child, (postcard).

Fig. 65 X-radiograph, detail, (Knut, DnMont's, p.222.)

Fig. 66 Before the second transfer, (Ruskin, Works of Ruskin,
p. 192-193.)

Fig. 67 The Raphael School, Madonna del Passeggio, before
conservation, (NGsS, NGsS, p.17.)

Fig. 68 Raphael, Holy Family with a palm tree, after conservation,
(postcard)

Fig. 69 Raphael, The Bridgewater Madonna, before conservation,
(postcard)

Fig. 70 X-radiograph, (Brigstocke, Italian Paintings in NGS,
pi.16.)

Fig'. 71 J. Houlang'er, Engraving after Raphael's Bridgewater
Madonna, (Brigstocke, Italian Paintings in NGS, pi.18.)

Fig'. 72 Nicolas de Larmessin, Engraving after Raphael's
Bridgewater Madonna.(Brigstocke, Italian Paintings in NGS, pi.17.)

Fig. 73 Lorenzo Lotto, Virgin and Child with Saints, before
conservation,(NGsS, NGsS, p.21.)
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Fig. 74 After conservation, detail, (NGsS, NGsS Dec.-Jan., 1991-
1992)

Fig. 75 Stripped state, (Dep. of Publication, NGsS)

Fig. 76 After conservation, (Dep. of Publication, NGsS)

Fig. 77 Giulio Romano, Virgin and Child with the Infant Baptist,
after conservation, (postcard)

Fig. 78 Stripped state, 1971, (Dep. of Publication, NGsS)

Fig. 79 Andrea del Sarto, Becuccio Bicchieraio, after
conservation.(NGsS, NGsS, p.24.)

Fig. 80 Stripped state.(Dep. of Publication, NGsS)

Fig. 81 Tintoretto, The Deposition of Christ, after
conservation,(Macandrew., et.al. Burlington Magazine, CXXVII,
p. 500. )

Fig. 82 Jacob Matham, Engraving after Tintoretto's Deposition of
Christ, (Brig'stocke, Italian Paintings in NGS, pi. 16.)

Fig. 83 Lucas Kilian, Engraving after Tintoretto's Deposition of
Christ, (Macandrew., et.al. Burlington Magazine, CXXVII, p.504.)

Fig. 84 Before cleaning.(Macandrew., et.al. Burlington Magazine,
CXXVII, p.509.)

Fig. 85 After cleaning and before removal of the additional strips
of canvas,(Macandrew., et.al. Burlington Magazine, CXXVII, p.509.)

Fig. 86 After restoration,(Macandrew., et.al. Burlington Magazine,
CXXVII, p.500.)

Fig. 87 X-radiograph, (Macandrew., et.al. Burlington Magazine,
CXXVII, p.510.)
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ILLUSTRATIONS



Fig. 1 Diagram showing the division of a log into planks

Fig. 2 Drawing to show some of the methods occasionally
employed to reinforce joins in panels.

(a) Dowels.
(b) Wooden plate pegged across joins.
(c) Shaped wooden butterflies.

Fig. 3 Cima da Conegliano, The Incredulity of St. Thomas
(NG, London), a repair in the knot made by the panel
maker before gesso was applied. It appeared after the
wooden panel was reduced from 5 cm thickness to c. 1 cm.



Fig. 4 Raphael, Madonna of the Oak. (Prado, Madrid), back
of the panel.

Fig. 5 Crivelli, Madonna della Rondine. (NG, London),
back of the panel, before treatment.



Fig. 6-8 Raphael, Holy Family of Francis I. (Louvre,
Paris), details of the surface.

Fig. 9 Cima da Conegliano, The Incredulity of St. Thomas.
(NG, London), Two Apostles' heads, during cleaning.



Fig. 10 Tintoretto, Origin of the Milky Way. (NG,
London), X-ray mosaic, before cleaning and restoration.

Fig. 11 Titian^ The Death of the Acteon. (NG, London),
detail.



Fig. 12 Looking at flax through a microscope.

Fig. 13 Tintoretto, Adoration of the Shepherds. (Scuola
di San Rocco, Venice), showing the surface by raking
light.

Fig. 14 Tintoretto, Christ Washing His Disciples' Feet.
(NG, London), X-radiograph of the figure framed in
doorway, background left.



Fig. 15 Lorenzo Monaco, Coronation of the Virgin, a
photomicrograph of paint cross-section, paint from the
Virgin's robe taken the edge of the mordant gilding. The
extreme bottom of the layer shows gesso ground (a).



Fig. 17 Tintoretto, St. George and the Dragon. (NG,
London), After cleaning and reframing.



Fig. 18-19 Duccio, The Annunciation, (NG, London), Macro
detail of the underdrawing.

Fig. 18 In the Angel's mantle where it adjoins the
sleeve.

Fig. 19 In the Angel's mantle where it meets the skirt
of his robe.

Fig. 20 Raphael, Madonna in the Meadow.
(Kunsthistorisches Museum, Vienna), infrared
reflectogram, detail.



Fig. 21 Raphael, St. George and the Dragon, (NG,
Washington), infrared reflectogram, detail.

Fig. 22 Raphael, St. George and the Dragon. (Uffizi,
Florence), detail.



Fig. 23 Raphael, Small Cowper Madonna. (NG, Washington),
infrared reflectogram.

Fig. 24 Raphael, Vision of the Knight, (NG, London), infrared
reflectogram, detail.

Fig. 25 Raphael, cartoon of Vision of the Knight. (NG,
London).



Fig. 26 Tintoretto, A Running Man (NGS, Edinburgh)

Fig. 27 Tintoretto, Ascension. detail,
(Scuola di San Rocco, Venice).



Fig. 28 Tintoretto, Deposition of Christ. (NGS,
Edinburgh), detail.

Fig. 29 Tintoretto, Deposition of Christ. (NGS,
Edinburgh), photomicrograph of Fig. 28.

Grassy hillside, upper left corner, showing browned
copper resinate glaze over malachite underpaint, the
green colour of the latter still perceptible at the
picture's surface.



Fig. 30 Lorenzo Monaco Coronation of the Virgin, (NG,
London), centre panel.

Fig. 31 Lorenzo Monaco Coronation of the Virgin. (NG,
London), photomicrograph of paint from the area of
mordant gilding from the Virgin's robe.

(1) Gold leaf.
(2) Mordant, containing lead white.
(3) Paint of robe, containing a mixture of red lake,

ultramarine and lead white.

Fig. 32 Lorenzo Monaco Coronation of the Virgin. (NG,
London), photomicrograph of paint from the area of a fold
in the drapery near the Virgin's knee.

(1) Lead white, ultramarine and translucent particles
of faded red lake.

(2) Gesso ground.



Fig. 33 Lorenzo Monaco Coronation of the Virgin, (NG,
London), detail of the Virgin's robe.

m

Fig. 34-36 Raphael, Madonna in the Meadow.
(Kunsthistorisches Museum, Vienna), lower left corner.

Fig. 34 Before cleaning.
Fig. 35 After cleaning putty filled in.
Fig. 36 After conservation.



Fig. 37-38 Raphael, Canigiani Holy Family,
(Alte Pinakothek, Munich),

Fig. 37 Before Conservation
Fig. 38 After Conservation



Fig. 39 Raphael Madonna del Granduca, (Pitti, Florence),
X-radiograph.



Fig. 40-41 Tura, An Allegorical Figure. (NG, London).
Fig. 40 After cleaning, before restoration, detail.
Fig. 41 After restoration, detail.



Fig. 42-47 Perugino Three panels from the Certosa di
Pavia Altarpiece, (NG, London). Fig. 42-44 Before
conservation. Fig. 45-47 After conservation

Fig. 42, and 45 St. Michael
Fig. 43, and 46 Virgin and Child with an Angel
Fig. 44, and 47 St. Raphael and young Tobias



Fig. 48-50 Cimabue Crucifix, (Museo dell'Opera del Santa
Croce, Florence).

Fig. 48 Before 4 November 1966.
Fig. 49 After restoration.



Fig. 50 After restoration, detail.



Fig. 51 Fra Angelico, Annunciation. (Museo Diocesano,
Cortona).

Fig. 52 Gentile da Fabriano, Adoration of the Magi,
(Uffizi, Florence)
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Fig. 53 Giotto, Coronation of the Virgin. (Baroncelli
chapel, Santa Croce, Florence).

Fig. 54 Ferrarese 15th century, Madonna and Child with
Two Angels, (NGS, Edinburgh).



Fig. 55 Ugolino di Nerio, Fragments from the Santa Croce
Altarpiece. (NG, London), Photomontage of X-radiograph:
left column (from top to bottom): Isaiah, Sts. Matthew
and James Minor, St. John the Baptist; right column:
David, Sts. Bartholomew and Andrew, St. Paul.

Fig. 56 Drawing showing the construction of a vertical
unit, (slightly simplified).



Fig. 57 Crivelli, Madonna della Rondine, (NG, London)
after conservation.

Fig. 58-59 Cima da Conegliano, The Incredulity of St.
Thomas. (NG, London).

Fig. 58 Before cleaning.
Fig. 59 After conservation.



Fig. 60 Filippo Lippi, Madonna in trono fra Angeli e i
Santi Michele, Bartolomeo, e Alberto. (Museo della
Collegiata di Sant'Andrea, Empoli).



Fig. 61 Lorenzo Monaco, Madonna anH



tell

Fig. 62 Showing by light, detail.



 



Fig. 64 Andrea del Verrocchio, Madonna and Child.

Fig. 65 X-radiograph, detail.



Fig. 66 Before the second transfer.



Fig. 67 The Raphael School, Madonna del Passeqqio. before
conservation.



Fig. 68 Raphael, Holy Family with a palm tree, after
conservation



Fig.70X-radiograph.

Fig.69Raphael,TheBridcrewaterMadonna,before conservation.



Fig. 71 J. Houlanger, Engraving after Raphael's
Bridgewater Madonna

Fig. 72 Nicolas de Larmessin, Engraving after Raphael's
Bridgewater Madonna.
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Fig.73LorenzoLotto,VirginandChildwithSaints beforeconservation.

Fig.74Afterconservation,detail.



Fig.75Strippedstate.



Fig.76Afterconservation.



Fig. 77 Giulio Romano, Virgin and Child with the Infant
Baptist. after conservation.



Fig. 78 Stripped state, 1971.



Fig. 79 Andrea del Sarto, Becuccio Bicchieraio. after
conservation.



Fig. 80 Stripped state.



Fig. 81 Tintoretto, The Deposition of Christ, after
conservation



Fig. 82 Jacob Matham, Engraving after Tintoretto's
Deposition of Christ.
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Fig. 83 Lucas Kilian, Engraving after Tintoretto's
Deposition of Christ.



Fig.85Aftercleaningandbeforeremovalofthe additionalstripsofcanvas.

Fig.84Beforecleaning.



Fig.87X-radiograph.

Fig.86Afterrestoration.




