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134 SHOP WINDOWS
Transparent window protection not only lets occupants see out of the building, but  
lets passers-by see in. Glazed shop-fronts make it possible to display goods whilst still 
keeping them protected from the weather and from theft, and shopkeepers were 
amongst the first to exploit the advances in technology that made sheets of glass ever 
larger. By the end of the 18th century, even though glass was still extremely expensive, 
most shops had changed from open displays (with shutters that had to be closed up at 
night) to windows, often bowed to increase display space. 

The earliest shop windows were composed of small panes, with an overall width 
constrained by the span of the load-bearing lintels (or ‘bressumers’) above the window 
opening. The result was startling and set off a craze, described by Charles Dickens in 
Sketches by Boz in 1836: “The primary symptoms were an inordinate love of plate glass, and 
a passion for gas-lights and gilding. The disease gradually progressed, and at last attained a 
fearful height. Quiet, dusty old shops in different parts of town were pulled down; spacious 
premises with stuccoed fronts and gold letters, were erected instead; floors were covered with 
Turkey carpets; roofs supported by massive pillars; doors knocked into windows; a dozen 
squares of glass into one...”

Always in search of new ways to 
advertise their wares, shopkeepers 
exploited the technological advances 
in glazing as soon as they could. 

Right: Although glass was still very 
expensive, bressumers were inserted 
in façades to allow for new windows 
with the largest possible expanses 
of glass, as can be seen here in the 
12th-century Jew’s House on Steep 
Street in Lincoln, one of the oldest 
town houses in England. 

GL066 © Clive Murgatroyd
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As architectural elements began to be made of metal, the size of windows was increased 
by using slim structural columns of cast iron, in combination with ever larger sheets of 
plate glass. The distracting glazing bars could be minimised and eventually eliminated, 
and designers exploited the natural curve of cylinder glass to make rounded windows 
that were perfectly suited to enticing displays. METALS  

As float glass became available, complete frontages were clad in glass at street level to 
make continuous runs of window. By this time, the sole purpose was display: electric 
lighting had made natural lighting through glass windows and roofs redundant, and 
windows were boarded over internally so that wall space could be devoted to display 
shelves and storage. The most recent innovation is the shopping centre, where the 
external walls may be almost entirely devoid of windows, but glass is used for internal 
walls that also act as shop frontages (Modern Glazing has more information about the 
use of glass for shop frontages and roofs).

GL064 Robyn Pender © English Heritage
GL067 Robyn Pender © English Heritage
GL530 BL20401_001 Reproduced by permission of English Heritage.NMR
GL531 DP081037 © English Heritage.NMR

Display is the primary purpose of 
shop windows

As larger sheets of glass became 
available, multi-paned windows 
quickly disappeared from shops. By 
the 1830s, long before the glass tax 
was repealed, a furrier on Regent 
Street in London had installed a 
window of hand-polished plate glass 
that measured 3 m x 1.5 m, and cost 
the enormous sum of 50 guineas.

The earliest shop windows  
also served to illuminate the 
premises, but as artificial lighting 
became cleaner and more reliable, 
this function became less and  
less important. Many modern 
shopping centres have almost 
entirely dispensed with natural 
lighting, reserving the exterior walls 
for storage and shelf display, and 
using glass as frontages for an  
array of smaller shops inside  
the main building.
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138 It was about the same time that the most noted manufacturer of ready-made fanlights, 
Francis Underwood, set up shop in London. For the next 60 years his company was by 
far the major supplier, though he quickly faced competition from rivals such as James 
Kier, whose lights were decorated with his and Matthew Boulton’s own patent 
‘Eldorado metal’, a gold-coloured alloy. 

By the late 1780s fanlights were beginning to incorporate coloured glass as well. In 1789, 
Kier’s company introduced a ‘universal’ fanlight, produced in a standard size, but able 
to easily be cut down or extended to fit almost any space.

GL289a Robyn Pender © English Heritage 
GL289b Robyn Pender © English Heritage
GL289f Robyn Pender © English Heritage 
GL289c Robyn Pender © English Heritage
GL289e Robyn Pender © English Heritage 
GL289d Robyn Pender © English Heritage

Fanlights

Semi-circular transoms are more 
commonly known as ‘fanlights’. 
These began to appear in the first 
quarter of the 18th century, and may 
have grown out of the fashion for 
round-headed windows. They were 
certainly a good way of using oddly 
shaped scraps of glass, and many 
fanlights had ornate glazing. They 
were only rarely made openable.
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Decorative Painting of Window Frames

Paints have always been the most common finish for window frames made from water-sensitive 
materials such as softwood and ferrous metals (wrought iron, cast iron or mild steel), and the 
paint was often used for decoration as well as for protection. Even oak frames, which could be 
left untreated, were commonly limewashed, or stained with materials such as pigmented oil or 
ox blood. In rare instances they were gilded (as they were at Chatsworth, in Derbyshire). When 
thin glazing bars were the height of fashion, the putty was sometimes painted in dark colours to 
make the bars appear still thinner. It is difficult to establish a clear chronology of fashionable 
colours: many windows were replaced when plate glass was introduced, so much early paint has 
been entirely lost.

The paints most commonly used for ironwork were mostly very similar to those used for 
protecting softwood, being based on white-lead pigment in linseed oil. The lead helped the 
paint to dry, and the result was very robust. It was not bright white, but a creamy off-white 
(often described as ‘stone colour’); sometimes other pigments were included to make a  
coloured paint. 

PAINTS USED ON METAL
As well as lead-based oil paints, lacquers, varnishes and waxes have all been found on wrought 
ironwork, and bitumen paints were also sometimes used. Bronze windows were typically coated 
with clear or tinted lacquers, or with natural waxes and oils, usually after having artificially 
patinated to appear brown (naturally green bronze window frames are quite uncommon). 

In the 20th century, steel windows began to be finished with elaborate paints and lacquers; 
some contained metal powders to imitate bronze or aluminium. By the 1950s, steel frames were 
being powder-coated or stove-enamelled. Galvanising was made mandatory in 1955, but early 
examples are now rare, and so should be preserved if possible. The aluminium frames which 
soon replaced galvanised steel were often anodised.  METALS  

PAINTS USED ON TIMBER
Most early softwood sashes appear to have been ‘stone colour’. Surviving coloured designs 
from the end of the 18th century do suggest that sometimes darker colours were used, but they 
are not commonly encountered during paint analysis.

During the 19th century the range of finishes became wider. From the 1820s there was a  
fashion for ‘graining’ (painting to imitate oak and other woods), which was carried out in tinted 
lead-based oil paints and finished with protective varnishes. A specification from the 1840s, for 
painting a small terraced house in London, asks for the sashes to be finished in ‘dark purple 
brown’, and decoration seems to have become less and less prescriptive. Sample specifications 
from the later part of the century suggest that most windows were finished ‘to choice’, and so 
could be light, dark or grained. Stone colours of various shades remained popular, but were 
joined by purple-brown, chocolate, brown ‘oak colour’, drab, and various types of green. Early 
photographs show a range of different shades. 

In the 1960s, traditional lead paints began to be replaced by modern paints, which allowed  
the very bright whites that are now the commonest choice for painting windows. Black is an 
alternative seen from time-to-time, and this too has been made possible by modern paints that 
are able to set very quickly, since black pigments tend to slow drying. TIMBER  
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T YPES OF GL ASS

CAST GLASS

An opaque glass, usually very thick, made by casting 
(as the name suggests). The upper surface is rolled, 
producing parallel ridges.

Cast glass was used to produce hand-polished plate.

CATHEDR AL GLASS

Glass that is made opaque by impressing a pattern into 
the surface.

GL189v Robyn Pender © English Heritage
Gl189vi Robyn Pender © English Heritage
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T YPES OF GL ASS

NORMAN SLAB

Dark-coloured glass produced by blowing a glass 
bubble into a rectangular box form; the resulting vessel 
is then cut along the corners to create five rectangular 
pieces of glass, each of which has  thin edges and a 
very thick centre.

GL189viii Robyn Pender © English Heritage
GL189vii Robyn Pender © English Heritage
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336 By the 1970s, most curtain-
walling mullions were being 
made of aluminium, extruded 
to give pockets into which the 
glass panels slotted neatly.  
This was not without problems: 
although the metal was much 
lighter and more corrosion-
resistant than steel, it also  
bent much more under load 
(deflecting as much as three 
times more than an equivalent 
section in steel). This could 
fracture the glass, or cause it to 
pop out of the mullion, so the 
shape and depth of the mullion 
had to be adjusted, and 
sometimes they needed to  
be reinforced with steel.

Another change was the 
introduction of ‘thermal 
breaks’ of some insulating 
material (usually polyvinyl 
chloride [PVC]) at the meeting 
points of interior and exterior 
metal members, to prevent 
condensation and subsequent 
corrosion. This had the 
disadvantage of somewhat 
reducing the stability of the 
structural system. Often, rigid 
insulation was also added to  
the ‘spandrels’ (the horizontal 
sections of glass differentiating 
between adjacent floors).
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Construction of Curtain Walling

In traditional building construction, the walls of the building carry the weight of the roof and of 
the floors and walls above, and this necessarily limits the height of the building. The introduction 
of reinforced concrete, and cheap and reliable iron and steel, allowed buildings to be 
constructed in a new way: with a load-bearing framework of columns and beams, from which 
could be hung a waterproof cladding of panels that did not themselves carry any load other 
than their own weight, and the live loads of wind and impact. 

STRUCTURE 
Early curtain walls used ‘stick systems’ based on vertical and horizontal framing members  
(the ‘sticks’), and most installation and glazing was completed on site. In the ‘unitised systems’ 
introduced in the 1990s, the frame and panels are made into ‘units’ off site, and then simply 
hung in place on the building. Both stick and unitised systems are still in use, and there are also 
hybrids such as ‘stick and cassette’ systems. 

PRIMARY STRUCTURE

The building’s structural frame, from which the curtain wall is hung, is a skeleton that must be 
robust enough to support the loads imposed by the curtain wall itself (which will change 
continually, particularly with alterations in wind pressure). 

The primary structure can be made of any structural material, including wood, but steel and 
reinforced concrete are the most common choices. The brackets that attach the curtain-wall 
framework to the floor slabs have most commonly been made of aluminium, either fabricated  
or extruded, or from fabricated mild steel. In rare cases, stainless steel has been used. 
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SPANDREL PANEL 
conceals floor slab

MULLION 
vertical member 
fixed to structure

steel bracket

FLOOR SLAB

TRANSOM 
horizontal member 
fixed to structure

mullion

pressure plate

spigot

pressure plateclear glass

cover strip

Structure of a  
curtain-wall system

The framework of mullions and 
transoms that support the infill 
panels attaches to the supporting 
framework with fixtures and  
fittings, to transfer load and  
ensure water-tightness.

PRESSURE-PLATED CURTAIN-WALL CONSTRUCTION
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FLASHINGS

Flashings, the interfaces between the primary structure and the curtain-wall frame, were 
originally made of metal (aluminium, steel or lead). These materials can still be found, but since 
the 1970s it has become more common to use flexible membranes made of materials such as 
ethylene-propylene-diene monomer [EPDM] rubber.

FRAMEWORK

The framing which holds the infill panels of the curtain wall is made up of vertical ‘mullions’ and 
horizontal ‘transoms’.

Mullions, Transoms & Other Framing 

Mullions are usually storey-high, and each is connected to the mullion above and the mullion 
below in such a way as to allow some movement. They are typically attached to the primary 
structure using steel or aluminium brackets, which must be able to accommodate all the static 
load of the curtain wall, and transfer the live loads to the primary structure. ENVIRONMENT  

The transoms are supported off the mullions, and must be robust enough to transfer the weight 
of the components and the wind loads (together with any other imposed loads) back to the 
primary structure.

Although the frames supporting the glass panels can be made from timber, metal needs less 
maintenance and permits slimmer profiles. In early curtain-wall buildings, where the glass was 
single-glazed, panels were framed in slim steel sections like those used for steel windows. After 
the Second World War, extruded aluminium sections became available, and by the end of the 
1950s these had largely replaced steel. 

Although most mullions and transoms will have been made of extruded aluminium, steel, 
timber, and other materials or combinations of materials can also be found. Plastics are rare: 
although PVCu would prevent some of the condensation problems associated with metal 
framing, its structural strength is too low to make it suitable for curtain walling in most cases (it 
can be used with a subframe, and wind posts of steel or stainless steel).

Finishes & Coatings

Protective coatings are required for steel, but for aluminium, coatings are usually applied as 
much for decoration as to resist corrosion. Mill-finishing is sometimes found, but most early 
aluminium was anodised, generally in a neutral silver, gold or bronze colour. In the 1970s 
polyester powder coating became popular, and was used with a wide range of colours. In the 
1990s this was replaced by coatings based on polyvinylidene fluoride [PVDF], which has a better 
resistance to ultraviolet light degradation. Stove-enamelling has also been used for both 




