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ABSTRACT

Four major British stained glass commissions are discussed, made in
the 1960s by the appliqu® technique. This involved bonding coloured
glass to plate glass with an adhesive, epoxy resin in each case. The
examples reported comprise the lantern glass of Blackburn and Sheffield
Cathedrals, the baptistry glass of St John the Evangelist Church,
Eastbourne, and the Churchill Memorial Screen in Dudley, in an outdoor
community precinct. In all cases, the glass-to-glass bond began to fail
within a few years. Now, none of these creations remains in situ. Con-
servation was either deemed unrealistic or, in the case of the Churchill
Memorial Screen, proved unsatisfactory. Its few remaining panels have
been in storage for many years with no plans for redisplay. This paper
examines the context for these appliqu® stained glass creations and how
the available expertise was insufficient to bring about successful conser-
vation schemes. Documentation, written or oral, from the original glass
artists, architects, church and local authorities, adhesive manufacturers
and conservation consultants is presented. The decision-making process
is reviewed with respect to this evidence, notably the inadequate technical
knowledge available at the time.

ZUSAMMENFASSUNG

Es werden vier groCe britische Glasmalerei-Auftr3ge besprochen, die in
den 1960er Jahren in Appliqu®-Technik durchgefihrt wurden. Hierbei
wurde gef@rbtes Glas mit einem Klebemittel auf ein Plattierungsglas
aufgebracht, das in allen F2llen ein Epoxidharz war. Die Beispiele ¢ber
die berichtet wird, sind die Glasmalereien der Laternen der Kathedralen
von Blackburn und Sheffield, das Glas des Baptisteriums der St John the
Evangelist Church, Eastbourne und dem Churchill Memorial Screen in
Dudley, in einem auGerhalb gelegenen Gemeindebezirk. In allen Fallen
begann die Glas-auf-Glas Verbindung innerhalb nur weniger Jahre zu
versagen. Keines dieser Werke befindet sich heute noch in situ. Eine
Konservierung wurde entweder als unrealistisch erachtet oder, im Falle
des Churchill Memorial Screen, mit unbefriedigendem Ergebnis getestet.
Seine wenigen verbleibenden Tafeln wurden viele Jahre lang eingelagert
ohne PI2ne einer Wiederausstellung. Der Beitrag untersucht den Kontext
der in Appliqu@-Technik gefertigten Glasmalereiwerke und warum die
verfigbaren Gutachten nicht dazu geeignet waren, einigermaCen er-
folgreiche Konservierungskonzepte hervorzubringen. Schriftliche oder
m¢ndliche Dokumentationen der Glask nstler, Architekten, kirchlichen
und kommunalen Beh®rden, Klebemittelhersteller und Konservierungs-
beratern werden pr2sentiert. Der Entscheidungsprozess wird hinsichtlich
dieser Belege ¢berpr¢ft, namentlich dem zu dieser Zeit ungen;genden
technischen Wissen.

INTRODUCTION

The use of synthetic adhesives began an exponential increase
in the 1950s, with a massive growth in industrial and domestic
applications. This soon extended to the field of fine and dec-
orative arts, not only for conservation and restoration but
also for the creation of new works of art [1]. In both fields of
application the benefits of the burgeoning range of new poly-
mers were eagerly utilized, but drawbacks soon became evident.
Degradation reactions caused, for example, the loss of solubility
of coatings, the failure of adhesives, and the yellowing and craz-
ing of structural polymers used in conservation and for artistic
creation [284].

In a bid to combat these defects and thereby optimize the
properties of conservation materials, conservation scientists have
contributed greatly to the understanding of polymer stability and
degradation. These studies have focused primarily on natural
and accelerated ageing experiments conducted in the laboratory
in order to predict the long-term behaviour of polymers [5, 6]. A
less common approach is the study of the natural ageing of poly-
mers used in works of art, either as early conservation treatments
or for fabrication. The latter is the subject of this investigation
concerning the durability of a group of appliqu® stained glass
creations from the 1960s. This technique involves the use of a

sheet of plate glass onto which separate pieces of coloured glass
are glued, using a clear adhesive, most often an epoxy resin, in
order to create the required design.

Numerous appliqu® stained glass glazing schemes were
produced for churches and cathedrals, domestic and public set-
tings in the UK at this time. Many examples in other countries
exist but have not been investigated as part of this survey. In the
items described below, an epoxy resin was used as the adhesive.
In each case the adhesive bond was failing badly 20 years later.
Now, after some 40 years, because the delamination of the glass
ultimately became so extreme that conservation was not deemed
feasible or proved unsatisfactory, these windows have been
destroyed or removed to storage.

This paper documents the salient features of four of the
largest and most important schemes in the UK: the lantern glass
of Blackburn and Sheffield Cathedrals, the baptistry glass of
St John the Evangelist Church, Eastbourne, and the Churchill
Memorial Screen in Dudley. The creation, deterioration, pro-
posals for conservation and the eventual failure to provide a
satisfactory conservation solution are considered in terms of the
concept and context of the windows. Attention is focused on the
examples from Blackburn and Dudley, for which more extensive
documentation exists.

THE APPLIQUE GLASS SCHEMES: DESCRIPTION,
DETERIORATION AND CONSERVATION

Blackburn Cathedral

In the 1960s, the enlargement and embellishment of the parish
church of Blackburn to serve as the Anglican cathedral in-
volved the restoration of the nave and, in the second phase, the
creation of a magnificent lantern-spire. This octagonal lantern
was designed by Laurence King with the concept of flooding
the space below, where the altar is sited, with light from eight
richly-coloured stained glass windows.

The commission for the large octagonal glazing scheme was
given to John Hayward who created what was probably the largest
group of windows in the UK carried out in appliqu® glass. Each
of the eight sides of the lantern consisted of seven lights more
than 4 m in height, between reinforced concrete mullions, each
light being divided into five panels of glass. The total area com-
prised more than 300 m?. The design, intended to suggest forces
for good £ angels, archangels, principalities and powers i on a
cosmic scale, was executed in a near-abstract style, Figs 183.

For construction of the windows, the plate glass and coloured
glass was washed with detergent and, after cutting, was stored
under cover until ready for assembly. During the lay-up and cur-
ing of the epoxy resin adhesive, the temperature was maintained
at about 21AC. The epoxy resin and hardener were measured out
using hypodermic syringes. A third syringe was used to apply
the resin mixture to the glass. The dark lines were made with a
cement-silversand mixture to which a polyester resin was added.
Avraldite epoxy resin, supplied by Ciba-Geigy, was used and the
creation of the Blackburn windows was described and illustrated
in a publication from the manufacturerds technical notes series,
produced in 1968, Fig. 3 [7].

The deterioration of the Blackburn Cathedral appliqu® stained
glass began a few years after its installation. In September 1970 a
small piece of glass became detached, probably from one of the
areas where a second layer of coloured glass was adhered to the



Fig. 1  Composite illustration of appliqu® stained glass windows in
six of the eight sides of the lantern of Blackburn Cathedral,
photographed 1983 by the author.
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Fig. 2  Appliqu® stained glass window on one side of the lantern of
Blackburn Cathedral. Illustration from postcard, courtesy of
Blackburn Cathedral.

first. As the loss of glass became more extensive, fishing nets were
fixed across the base of the lantern to catch the pieces of glass
which fell. By 1985 the Provost of Blackburn wrote that: 6Along
the west and south sides of the lantern, most of the coloured
glass has lost adhesion and many of the panels are irreparably
damaged. The Araldite has lost its transparency, resulting in a
milky appearance which shows externallyé [8]. He remarked,
tellingly, that: 0Spring and Autumn bring the greatest falls
of glass; coefficients of linear expansion are, without doubt,
involvedo [8].

During the 20 years following the installation of the glass
many technical meetings and much correspondence took place
involving the glass artist, experts from Ciba-Geigy, representa-
tives of Blackburn Cathedral and consultants in conservation and
scientific issues. Many factors were explored in order to under-
stand the reasons for the detachment of the glass. No consensus
was reached with Ciba-Geigy, but otherwise it was generally
agreed that visible and ultraviolet light were a primary cause of
the epoxy resin degradation and that moisture, temperature dif-
ferentials and a mismatch in the linear coefficients of expansion
of the coloured glass and the plate glass could all potentially
be factors leading to delamination. Of significance was water
ingress between the mullions and metal frames of the glass and
some fractured plate glass base panels. Temperature differen-
tials between the inside of the lantern and the outside were not

technical notes

Stained glass windows
by John Hayward
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Fig. 3  Front cover of the 1968 technical leaflet describing the use of
Araldite epoxy for appliqu@ stained glass. The cover shows the
glass of the lower right hand design illustrated in Fig. 1.

measured but were felt to be important when the outside weather
was cold and, as a result, heating was used inside the cathedral.
Sonic vibrations from the cathedral organ were considered, and
not discounted, as a contributory factor in the detachment of
the glass.

In considering remedial action, many options were sought
beyond the confines of the cathedral. The stained glass con-
servation consultant proposed remaking the glass with a more
durable adhesive. The artist who had created the glass (and was
subsequently very active in trying to resolve the problems of
glass detachment) considered that it would be possible to reverse
the glass and provide an exterior protection of glazing on the
basis that the design oreads equally well from either side6 [9]. It
was also the artistds opinion that: 0In the event that a decision is
made to replace the existing glass, the appliqu® panels should
be destroyed rather than storedd [9]. This was felt to embody an
important principle for John Hayward owhich has something
to do with not clinging to the wreckage once the ship has gone
downé [9].

Ultimately, with no reassurance on the long-term durability of
an economically acceptable conservation approach and with the
acquiescence of the artist, the whole scheme was removed and
destroyed. A new stained glass scheme using traditional leaded
glass was commissioned from another artistds studio and has
been installed.

Sheffield Cathedral and St John the Evangelist Church,
Eastbourne

In these locations, the magnificent windows by Keith New
(Figs 4 and 5) also began to deteriorate a few years after instal-
lation. Again, extensive deliberation took place over many years



Fig. 4  Appliqu® stained glass by Keith New, from St John the Evangelist
Church, Eastbourne, showing several areas where detachment
of the coloured glass has occurred. Courtesy of St John,
Eastbourne.

Fig. 5 Appliqu® stained glass by Keith New, from the lantern of
Sheffield Cathedral. Courtesy of Sheffield Cathedral.

and followed the same pattern as at Blackburn. Despite initia-
tives by the architects and members of the congregation to bring
in expert advice, no satisfactory conservation scheme emerged.
Finally, the decision was taken at Sheffield to replace the
appliqu® glass by a traditional leaded glass design. At Eastbourne
the stained glass was replaced by clear plate glass. In both
cases the original glass was stored for several years but was
eventually destroyed.

Churchill Memorial Screen, Dudley

In the mid-1960s, the sculptor E. Bainbridge Copnall was com-
missioned to design and create an outdoor screen commemorat-
ing the life of Sir Winston Churchill for a new shopping precinct
in Dudley near the city of Birmingham. The screen consisted of

17 glass panels with a total width of ¢.12 m illustrating the life
of Sir Winston Churchill, including World War 11 scenes i the
Battle of Britain, the Desert War and the Battle of the Atlantic.
Sir Winston Churchill was shown in the ceremonial robes of
a Knight of the Garter with the Cinque Ports at his feet. He
was flanked by panels showing the Houses of Parliament and
St Paulds Cathedral and other panels include his decorations,
his books and paintings, and one denoting his United States
citizenship, Fig. 6.

The left side of the panels was intended to suggest onightd
(purple and deep blue) and the right side ddayd with colours sug-
gesting countryside and the desert. The screen weighed about
five tonnes and took two years to build. As it was intended to
be viewed from both sides and was exposed to the elements,
Copnall took advantage of the opportunities of appliqu® glass for
a dramatic impact in this community precinct. The base panels
consisted of armoured plate glass on which the design was built
up from small pieces of coloured glass. This was mostly a Belgian
glass (so-called 6Norman slabsi) but the screen also included
much pure crystal glass from the Stourbridge Glass Foundry.
The design was built up in several glass layers to give a prismatic
effect. Construction was made difficult by the sheer size of the
screen and the dangers of handling the coloured glass after it
was broken into pieces to build up the layers. Two years after
the installation of the screen, Copnall gave a detailed descrip-
tion of his work on this project in his book A Sculptors Manual
[10].

The unveiling of the screen took place in the Churchill
Precinct of the County Borough of Dudley in September 1969,
but within a year pieces of glass were already becoming detached.
In September of the following year, after a section approximately
60 Z 30 cm had come away, one of the local newspapers reported
that Copnall had returned several times to replace small pieces
of glass and felt that there should have been oglass in front of the
screen a year and a half ago¢ [11].

Undoubtedly the exposure of the screen to the elements was a
severe test for any adhesive system. This was exacerbated by the
uneven nature of much of the appliqu® glass. Many pieces pro-
truded approximately 5 cm from the surface. Samples of detached
glass examined by the author weighed up to 120 g.

From the outset, there was extensive newspaper coverage of the
deteriorating condition of the screen and the ensuing discussions
by the local council as to whose responsibility it was. It was the
artist himself who first sought technical advice on the scope for
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Fig. 6  Appliqu® stained glass by E. Bainbridge Copnall, in the Churchill
Memorial Screen, Dudley. Courtesy of Dudley Libraries Archives
and Local History Service.






