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The STEM bit….Science , Technology , engineering and Maths

Vitreous enamel  is also known as
porcelain enamel or glass metal.

This metal/ceramic/glass combination 
allows the end product to share the 
Best properties of each material.

It offers the possibilities of metal
combined with a glassy, corrosion 
resistant skin that is fireproof.

This material used since ancient 
times is still evolving and developing 

with the advent of new technologies 
and challenges

E.Turrell 2022How Things Work 1: The Universal 
Encyclopedia of Machines Paladin

Elizabeth Turrell  and Stephen Bottomley 
in her studio in Bristol



Glassy flints and silica sand   



Galettes of enamel made in France in the 1860s



Lump enamel ready for grinding

Colour is made by the additions of 
metallic oxides and salts e.g.: blue - 
cobalt oxide, and arsenic, yellow - 
antinomy acid and silver oxides, green - 
cupric oxides, chromium oxides, red - 
gold chloride, cuprous oxide, purple - 
cobalt oxide and manganese dioxide, 
black, combination of ferric, chromium, 
cobalt, and cupric oxides, brown - ferric 
chloride, manganese carbonate.



                     Examples of Industrial and Jewellery enamel

Top: Industrial or wet-process enamel - application can be 

by spraying, pouring or brushing

Bottom: Enamel ‘frits’ before the milling process to  create 

wet process/industrial or slip enamel Jewellery enamels for sifting or wet packing



Furnaces: Making small quantities of jewellery enamel

Plan of a ‘melting’ furnace

Removing the crucible the melted 

ingredients of enamel from the 

furnace

19th century recipe for flux (clear glass) 
for copper and gold

4 parts silica, 6 parts minimum, 12 parts 
nitrate of potash

 or 4 parts optical glass, 3 parts 
minimum, 6 parts nitrates of potash 

Minium: Red lead/ oxide of lead



Milton Bridge enamels, Stoke, UK
Pouring a new batch of 
transparent Red enamel  2018



          Illustration from Encyclopedia of Trades and Industry 1763

Plans of an enamelling 
furnace

 Dutch Enamelling in the 17th Century 
       Gravure van Jean Toutin 1619 vit “Le portraitminiature” 
 Published by Frits Lugt 1917. P.N. van Kampen & fils Amsterdam



Coke enamelling furnace from the 1900s

Enamel kiln - coke fired 
collection Museum der 
Arbeit Hamburg 
Germany

Ernestine Mills Arts and Craft artist and 
suffragette (1871-1959)



Gas Enamelling Furnaces 1900s CW Plucknett & Co Ltd



  Enamelling Baths 



Lustron Homes 1949 -1950 USA 

Made of steel coated with 
porcelain enamel, Lustron 
Homes were manufactured 
like cars and transported 
across the USA



The art of painting with enamels on steel in architecture: context, 
development and conservation and the work of Stefan Knapp 
(1921-1996)

PhD researcher Cátia Weslowska
Supervisors:  Dr Anne Marie Carey, Dr Sian Hindle and Professor 
Stephen Bottomley

Heathrow Terminal 1, 1959 





Art and Industry enamel symposium, 2022, Glasgow School of Art
(left to right) 
David Gatrell, Senior Commercial Manager, A J Wells & Sons
Cátia Weslowska, PhD student, 
Stephen Bottomley
Yinglong Li , PhD student
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Yellow brooch, 1999
Silver and enamel
70mm Diameter

Photo tools, ink on acetate

PRAXIS. “Design is iterative, interactive and a social process best undertaken in real-world situations” 
(Schön in Wallace et al 2013)



“The preservation of the asymmetry of 

Fortuny’s patterns in the finished 

jewellery is particularly effective and 

clever. The effect of the small 

imperfections on the metal (purposely 

achieved by Fortuny in his fabrics as a 

result of great experimentation) 

permeates it with an almost undetectable 

sensation that eliminates the possibility 

of a trivial relation between materials and 

drawing” 

Fuso, Sylvio, A contemporary tradition, Tech-tile, Musei Civici Veneziani & Sheffield Hallam University, 2007



Visiting artist 2006-10 UWE 
Bower Ashton Campus

Sifting the enamel,  Vitreous 
enamel research center
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Yellow Drape Necklace
(Yellow Drape
Necklace, 2008
Steel and enamel
Photo: John K McGregor
Exhibited Playing with Fire 2008-10



Tech-Tile Exhibition, Hove Museum and Art Gallery
Blue Oval  neckpiece Drape series, 2007, Steel and enamel, 330 x 265, Photo SEB

Playing With Fire poster, catalogue produced by Devon Guild of Craftsmen, UWE and the British Society of Enamellers 2008 





Heat Exchange: Test pieces 

Samples
Copper foam, vitreous enamel and diamond dust

Shemer art gallery, Phoenix, 
Arizona, USA:

Kunstmuseen der Stadt Erfurt, 
Galerie Waidspeicher im 

Kulturhof Krönbacken, 
Germany 

Museum Voor Vlakglas, 
Ravenstein, The Netherlands

Kunstmuseen der Stadt Erfurt, 
Galerie Waidspeicher im 

Kulturhof Krönbacken
Craft in the Bay, Wales





Black And White Heat Exchanger, 2012 Silver, precious metal, copper, enamel and diamond dust
Moss Brooch, Silver, copper, enamel and rubber              Photos Shannon Tofts
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Elizabeth Turrell. Title: Widget.  3 Brooches/Badges
Materials: found steel with vitreous enamel & iron spangles
90mm Diam

Stephen Bottomley
2018

Title: Watchers, 
Enamel on recycled steel watch cases.

(Image of the exhibition at BIFT 2019)



Kirsten Haydon
Iron scapes

Brooches 
Mild steel, enamel, stainless steel, Kariotahi iron sand
55x55x7mm Approx  



Bottomley 
‘Collider’ 2023 brooch,
Silicon, Enamel, Aluminium, Steel 



‘Collider’ 2023
brooch,
Silicon, Enamel, Aluminium, Steel 





"Look beneath the surface; let not the several quality of a thing nor its worth escape thee"            Marcus Aurelius 170AD 
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