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INTRODUCTION



My passion is enamel. There is a magical quality to the entire process – the act of transforming tiny grains of glass into a beautiful, smooth surface in a relatively short space of time. Enamel is a medium unlike any other: with effects that can be achieved in no other way. Transparent enamels can be used as a single colour to accentuate fine engraving and textured backgrounds or they can be built up in layers, adding precious metal foils and wires between firings to outline intricate designs.
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Bar brooches, silver, enamel, fine gold wire and foil.








The process of enamelling can also be hugely frustrating, and as a practitioner for many decades, I know all too well the excitement and challenges of working with enamel. Most people’s early experience of enamel tends to have been at school, or a club. They probably enjoyed the process but found the results disappointing; cracked enamels, burnt reds… lots of mess. However, enamel is so much more.


My own journey began, when aged thirteen, I received a small kiln with several small vials of enamel powder and very basic instructions as a Christmas present; I was immediately hooked. I loved using all the different colours and experimenting with the effects that could be achieved. It was always a surprise to see the results of the firings. Enamel still surprises me today; I am constantly learning new ideas and different ways of working. There is no one, single way of working; this is my experience of enamelling.


In this book, I will share clear instructions and simple exercises that will help you to understand the complexities of this art and to de-mystify some of the complicated terms and conflicting information. The first part of the book deals with basic exercises that can be applied to both copper and silver as a base. This covers the fundamentals of preparing and firing enamel. The second section moves on to some more advanced techniques, which require a slightly different technical approach. Whether you are a complete beginner, or a competent jeweller/metalworker, I hope to pass on my knowledge in the simplest, most understandable way. My aim is to help you explore and develop your own personal style of work.


Over the years, working with jewellery students and beginners who have no enamel experience, I’ve asked what would have been useful knowledge at the start of their journeys, and what they still find confusing. These are questions which I will address in the following chapters. I am keen to inspire and if not help directly, then to point you in the right direction by recommending further reading and resources in the Bibliography.




CHAPTER 1


WHAT IS ENAMEL?


Enamel has been around ever since humans discovered lumps of molten glass around their fires, and it has been used in many beautiful artefacts throughout history. Today, the enamel we can buy is basically a glass frit (finely ground glass) with the addition of various oxides and minerals that are added to provide colour and fluidity. Lumps of enamel are ground to a fine powder, which is applied to a metal surface before being heated in a kiln. The tiny grains of enamel fuse together and spread to form a shiny, smooth surface.
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Large collection of different forms of enamel. (Photo: Euan Adamson)













COMMON QUESTIONS


These are some of the most basic questions that I aim to answer, with clear, practical, step-by-step instructions to demystify the process.


• What is enamel?


• What are the different types of enamels?


• Leaded or unleaded?


• What do the different terms mean? Sieving, wet-packing/laying, cloisonné, champlevé, basse-taille?


• What equipment do I need?


• What metals can I enamel?


• What thickness of metal do I use?








FORMS OF ENAMEL


Lump


Lump is the form that enamel takes as it comes straight from the manufacturer’s original melt. The glass or frit is poured from a crucible and cooled on a metal surface, then smashed into smaller pieces or lumps.
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Enamel in lump and powder forms.
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Lump enamel, the original melt from the manufacturer.









Powdered


Powdered is the most common way to buy enamel and the most practical for beginners. Powdered enamel is lump enamel that has been ground into finer particles and resembles a mix of sugars (granulated, caster and icing sugar).
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Powdered enamel: lump enamel which has been mechanically ground to finer grains.








Liquid Form / Wet Process


Very fine powdered enamel is mixed in a water-based solution that can be sprayed, painted or dipped onto a metal surface.
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Liquid form/wet process enamel: very fine grains of enamel in a water-based suspension.








Which form of enamel to use?


When using lump enamel, you can be confident that there is no contamination with other enamels. Lump enamels can be kept for a very long time, as they don’t deteriorate. Enamel prepared from lump and thoroughly washed tends to give the clearest results, especially when using transparent enamels. The preparation of lump enamel is covered in this book, as many beginners inherit or buy stocks of enamel that may include lump. Unless stated otherwise, assume the lump contains lead. If you do not know how to prepare lump enamel, then it will sit on your shelf unused, and you may be missing some well-behaved, beautiful enamels.


In my own work, I prefer using lump enamel, as I know that it will be clean and reliable. The disadvantage is that preparing lump enamel takes time and effort, which may not be practical for beginners. Manufacturers are increasingly selling enamel only in powdered form, as it’s more economical to sell in smaller quantities, and easier for beginners to use.


Powdered enamel is very simple to use. It can be sieved directly onto the metal surface, giving an even layer of enamel, and is perfect for a beginner to achieve quick results without too much equipment. The main disadvantage when using powdered enamels is potential contamination with grains of different colours, or the black metal deposits (known as firescale) from the back of fired copper.
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Firescale – which is copper oxide – on copper.












TYPES OF ENAMEL


Opaque


Solid colour that can be used on silver or gold, but works well on copper. The appearance is similar to gouache or acrylic paint.
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Opaque enamel on copper.








Transparent


Clear colours that give the appearance of watercolour, especially if applied to silver or over silver foil. Transparent colours are affected by the underlying colour of the metal, which can be disconcerting for beginners if they are working directly on copper. The example I give is to imagine painting watercolour onto brown paper – the colours will be muted.
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Transparent enamel on copper and silver.








Translucent and Opalescent


These enamels have a milky appearance. Opalescent enamels have a pearly shimmer and are especially beautiful over engraved or textured metal.
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Opalescent enamel on copper and silver.








Flux


Most beginners find the term ‘flux’ very confusing, especially if you have some jewellery making experience and use flux when soldering (a water-soluble paste that allows solder to flow when metal is heated). They are two entirely different materials. Flux in enamelling terms is a clear, colourless, transparent enamel which has several uses: hard fluxes for base coats and soft fluxes for finishing layers.
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Flux enamel on copper and silver.








Each manufacturer offers several types of flux with different particular characteristics. Flux can be used as a simple clear colour, with subtle tones ranging from a pearly bluish tint to yellower or pink shades. The melting temperature of different fluxes can vary from soft to hard (high-firing).




Soft   730–780°C


Medium  780–840°C


Hard     840°C and over





Flux can be used as a base layer for attaching cloisonné wires, which will embed themselves into the enamel when it becomes molten and provide outlines or frames for enamel to fill. Certain enamel colours on silver, particularly reds, pinks and oranges, require a layer of flux as a base coat to protect the colours from direct contact with silver, which can cause these colours to discolour and appear muddy and brown. On copper it is useful to fire a layer of flux before using a transparent or opaque red or orange, as these colours tend to burn and turn black. A soft flux can be used as a final layer to protect painted enamel or delicate foil work. It can also be used to level up layers and dips in the enamel if you want a uniform surface.


Painting Enamel and Underglaze Pigment


These are pigment colours that are supplied in fine powder form. The painting pigment has been mixed with a flux that allows the colours to flow onto the enamel base. Underglaze colours are pure pigment and should be fired onto a layer of enamel, then covered with another layer of flux or transparent enamel. Painting enamels are prepared in a different way to other enamels – they are mixed to a toothpaste consistency with either a water-based or an oil-based medium, and applied to an enamelled surface with a fine brush. The technique is similar to watercolour or oil painting. Preparation of painting enamel and underglaze pigment will be dealt with later.
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Painting enamel and underglaze pigment powder.








Leaded Enamel or Lead-Free


A further confusing option for beginners is the choice between leaded enamels and lead-free, or unleaded. Leaded enamels contain lead oxide, which lowers the melting temperature and helps the enamel flow during firing. The colours tend to be brighter and give a slightly smoother finish. Due to health and safety concerns, most schools and colleges only use lead-free enamels. The main issues are concerns around the possibility of inhaling small particles of dust when sieving large quantities of enamel. If there is any doubt, I recommend wearing a face mask. It is also advisable to wash your hands before eating and generally it is not advisable to have food or drinks around when you are enamelling. Most of the enamels in my workshop are leaded. I prefer working with leaded enamels because I have used them for many years and am familiar with them.


Unleaded enamels do not contain lead oxide, instead they use alternative fluxes (which helps the enamel flow). The colours may seem slightly duller, and they may need slightly higher temperatures to flow. However, if there are any safety concerns, lead-free enamels are a more environmentally friendly choice. It is good practice to wear a face mask when sieving enamels.


I am often asked whether leaded and unleaded enamels can be used together on the same piece of metal. My advice is to try it – if particular enamels work well together, then they work well. The general advice is that lead-free enamels fire at a higher temperature than leaded enamels. Therefore, it is recommended that unleaded enamels should be fired under leaded enamels. The following phrase may help:


Unleaded – UNDER; Leaded – LAID ON TOP


However, enamels are like individuals; some get on well together and are easy-going, some are temperamental but worth the effort, whereas some are just difficult and should be avoided. In my experience, although most enamellers have collected a vast array of different enamels over time, my belief is that we have each found a core of perhaps 12 to 15 enamels that we rely on. That said, my collection of trusted enamels will be totally different to another enameller’s favourites. Trusted enamels are like good friends or family, and although it is great to try new colours and products, remember the core enamels that work well for you.


My approach to enamel is to treat enamel as with any other art medium. If you want to be a purist and work in one particular way with one type of enamel, that is fine, but there are no rules in terms of creative possibilities. Don’t be put off trying and experimenting; if certain enamels work for you, and if you like them, stick with them. It’s easy to be caught in the trap of trying to do things ‘properly’, but there is no one proper way. If you want to experiment and mix different styles of enamel together and it works for you, then you are on the way to developing your own personal style. An accident that can be re-created turns into a technique.





TRADITIONAL ENAMEL TECHNIQUES


Beginners can easily become confused by the number of different names given to different enamel techniques. Here are a few examples that I’ll expand upon in later chapters, and give step-by-step practical examples.


Sieved


This is probably the simplest way to begin applying enamel to a metal surface. Dry enamel powder is sieved directly onto a piece of metal in an even layer, then fired in a kiln. The enamel grains fuse and flow. A good covering will probably take at least two firings. It’s better to have a couple of thinner layers than one very thick layer, as a thick layer of enamel has a tendency to draw back from the edges, leaving a burnt black edge around the piece.
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Sieved enamel on copper using a cut-card stencil.









Cloisonné


A cloison is a cell or partition. In enamel terms, cloisonné refers to the technique of separating different areas of enamel with fine wires of silver, gold or copper. For this process the enamel must be prepared by grinding and washing. This allows for much finer and more detailed work as the enamel can be placed in specific areas.
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Cloisonné enamel on silver; fine silver wires separate different enamel colours.








Champlevé


Champlevé is a term used to describe enamel in a recessed area of the metal. The recess can be achieved by etching, engraving or good quality casting. Opaque or transparent enamels can be used in this technique.
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Champlevé enamel on copper. The surface has been etched to form recesses that can be filled with enamel.








Basse-taille


This technique is similar to champlevé, the main difference is that the background of the recess has been textured in some way by engraving, chasing (where the surface is altered by hammering with small metal punches) or etching. As it is important that the background texture is seen, transparent enamels are used rather than opaque enamels, which would conceal the patterning.
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Basse-taille enamel on silver. Fine patterns have been engraved into the silver to create a background texture when transparent enamels are applied to the surface and fired.








Plique-à-jour


Plique-à-jour means open to daylight. This effect is similar to stained glass, whereby the transparent enamel is fired in an open cell with no backing. Fine jewellery pieces that feature plique-à-jour are generally made in silver or gold. There are various ways to create an open framework: it can be saw-pierced from metal sheet or etched by laser or photo-etching. If the design is made in gold or silver, it is possible to solder a wire framework to hold the enamel. This is a specialised technique that requires a great deal of patience and practice.
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Plique-à-jour on copper, filling open spaces with transparent enamels.








Painting Enamel


This is a different method of applying painting pigment to a pre-enamelled surface. Painting colours are enamel pigments that are prepared in a different way from jewellery enamel powders. The pigment is mixed with either a water-based or an oil medium and applied with a fine brush. This is similar to watercolour or fine oil painting. The base for painting enamel can be copper or silver with a good covering of an opaque white, ivory or an opalescent white. Pre-enamelled steel tiles can also be used as a base. These can be bought from enamel suppliers, and they form a good base for small painted panels.
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Painting enamel on copper. Delicate detail and shading can be achieved by a skilful painter using enamel pigments prepared with a water- or oil-based medium.








Grisaille


This is a rather special technique where layers of very fine ground white enamel are applied in a series of firings to a dark opaque background (black or dark blue), each firing adding a greater depth of white. The best way to describe it is to imagine slowly building up layers of white pastel on black paper, finishing up with the strongest highlights.


These are the technical terms for the many different types of fine enamelling. As a beginner, please don’t feel overwhelmed. It can take years of practice to master these techniques, but I hope to show you some simple, very accessible ways to achieve beautiful results in enamel and inspire you to feel confident in using the materials.
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Grisaille sample on copper. Layers of very finely ground opaque enamels can be fired over several firings to create the moulding of a form by adding highlights.










CHAPTER 2


DESIGNING FOR ENAMEL


Enamel gives tremendous scope for adding colour to jewellery. Historically, enamel has featured strongly in precious adornments alongside gemstones and beads. The pigment colours in enamels come from the same source: metallic and mineral oxides. For most jewellers, the option to add colour to their work is by using gemstones or a non-precious option such as resin (cold enamel), ceramics, anodised aluminium, nylon or other materials.
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Inspiration board at the workbench.








However, the use of enamel is an option that holds a special place in the story of jewellery, ranging from early Byzantine icons, French Limoges pieces, Chinese cloisonné, Fabergé work, and arts and crafts enamels, to the contemporary work being produced today.


Working with enamel on copper or silver brings certain challenges in terms of design. Enamel is basically glass and must be treated with care. Once fired, it will not flex and therefore may not be suitable for certain jewellery items such as bangles or rings. It is also worth considering the time spent on enamelling – it is a further procedure that involves extra preparation and patience. If you are intending to sell your work, you must factor in the total time spent on the overall process. If you are enamelling for pleasure, then this may not be a big consideration.





SEARCH FOR JEWELLERY CLASSES IN YOUR AREA


Not only will you learn a great deal from experienced makers, but you will be given hands-on guidance with many simple techniques such as saw-piercing and soldering. Working in a class or jewellers’ workshop will introduce you to a variety of different tools that will expand your creative possibilities without committing yourself to buying expensive equipment at the outset.


Meeting other beginners is a very good way to share experience and advice. Working on your own can sometimes be difficult, especially if you find that you are encountering slight problems with your enamels without knowing why.


The Guild of Enamellers is a very helpful organisation, and extremely welcoming to enamellers at all stages of their journeys. The Guild is organised into several different geographical areas, and each region holds its own workshops with small masterclasses given by experienced enamellers covering a wide range of different techniques. This is a very helpful, supportive community, I strongly recommend joining.
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Sketchbooks containing colour sketches and ideas. These also provide a record of particular enamels used.











DESIGN CONSIDERATIONS FOR BEGINNERS


For beginners, the advice is to keep things simple to start with, and work within the constraints of the materials. Much of design is problem-solving, but as beginners, you’re not always aware of the problems until you encounter them. Making mistakes is part of the journey; you learn as much from your mistakes as your successes. Look carefully at how other enamellers have constructed their pieces. Keep things simple and be realistic with your expectations.


The first few examples in this book use copper and are very straightforward, only requiring you to become accustomed to firing enamel on one side of a copper square or disc. This is really useful, as it covers many of the important basic steps and helps you to become familiar with the materials and equipment. The enamelled tiles can then be used as a base for introducing some simple decorative techniques.


At this stage, the main design considerations are:




• Do I want to hang or attach the blank to something?


• Do I want this square/circle to become a small brooch?


• Could it be mounted in a frame as a small artwork?





It is important to decide whether you are simply working on test pieces or whether you want to wear your work. If you decide to hang small discs as earrings, you have the option of buying copper blanks with holes already drilled, or you may be confident in drilling your own. Larger circles or squares can be drilled to make simple buttons or holes to attach ribbons for effective Christmas decorations. Once the piece is enamelled, it is not easy or advisable to drill holes afterwards. The enamel is likely to crack and ordinary drills will not work on an enamelled surface.


When enamelling on metal with holes drilled in the surface, be careful to leave the hole uncovered before you place the piece in the kiln. Enamel in holes can be cleared with a small paintbrush or cocktail stick – enamel is difficult to remove when fired. Any attempts to drill the holes after enamelling are likely to cause the enamel to crack. Making mistakes is part of the learning process but try to design out problems as you go.


A very simple and accessible way to turn your enamel samples into wearable pieces is to clean the reverse of the blank with a brass brush or some wet and dry paper, then glue a simple brooch attachment on to the back with epoxy resin.
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Some simple design solutions, from creating wall art in frames, to making simple earrings, brooches and buttons.











SKETCHBOOKS FOR INSPIRATION AND RECORD KEEPING


One problem that most beginners suffer from is that they may think that their drawing skills are limited, that sketchbooks are for artists and should look artistic.


No – a sketchbook is there as a visual reminder of what inspires you and is a very personal resource for ideas. If you feel that drawing is daunting, then fill your sketchbook with photographs, magazine clippings, material samples, quotes, phrases, dried leaf/flower pressings, feathers, basically anything that is of interest.


Take your sketchbook to exhibitions, collect postcards, take notice of what interests you. Is it a particular colour, or texture? Do you notice how a piece has been cleverly constructed? Look at other enamelwork, try to imagine how it has been made. Seek out the work of other enamellers both contemporary and historical. A sketchbook is a repository for inspiration.
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