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Introduction

The field of contemporary jewellery making is fast changing along with the technological advances of our era. Computers, 3D design and prototyping, the use of lasers or fancy composite materials, are just some examples of new equipment, techniques and materials that are being adapted and introduced in the manufacture of a modern jewel. It is inevitable that during this process the pool of traditional skills is at risk of shrinking as the conveniences of modern equipment take over from the human hand, especially in the mass production sector of jewellery. But at the same time, and as proven many times in our industrial history, this race to mechanization and uniformity is creating an opening for individually crafted artisan jewellery.
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18ct white- and yellow-gold ring set with a rough ruby; by Evangelos and Miranda.


Technology for some can be threatening, while to others it is seen as a liberating factor in expanding our freedom to create, and broadening the boundaries of creativity, allowing more opportunities to pioneer new and exciting work. For one thing is still true: the need for the human element to innovate remains as strong as ever. Contemporary jewellery is about expressiveness, and the embodiment of ideas and concepts in a wonderful and tactile medium.

Whatever the standpoint, we believe that traditional skills should form the creative backbone to anyone’s artistic endeavours. We have been fortunate enough to receive good practical training during our college years, and that has given us a solid foundation on which to build our practising skills and to develop our ideas and creativity. We have come to refine those skills through the diversity of the projects and commissions that we have undertaken over the years, and now wish to share some of them through this book in the hope that these abilities will continue for years to come.

Without a doubt, rings have always been a big and popular part of our jewellery production, and comprise one of the strongest lines in our current business, so it was natural to concentrate the focus of this book on the making of rings along with bangles. In theory the two are no different: they are processed in a similar manner using the same techniques, and technically the only thing that distinguishes them is their size, in terms of scale and in the choice of materials considered best suited for the wearer’s comfort. But the techniques explained here can also be used in any other jewellery application.

In this book we aim to show how a recollected image or a memento can be turned into a design idea or concept by interpretation and development; we then explain the conventional and unconventional techniques that would be required to make a ring or bangle take shape in the way we want, by means of simple forming and soldering, or the non-solder method, or by more elaborate ways of fabricating and decorating the work.

Whether the project is to make a ring or a bangle, do not let yourself be intimidated by the practical skills required: you will find that they are not as scary as they appear to be.

The technical chapters are divided into basic and more advanced stages, so start at the level you are most comfortable with and develop your skills from there. There is also a chapter showing you how to set gemstones in rings or bangles, ranging from easy methods to more elaborate techniques, which can be useful for those who wish to embellish their work and give it a more luxurious feel. In the finishing chapter, there are some suggestions of the possible textures you could create and use on a ring or bangle in the last stages of the production, and the techniques used in enhancing the overall design and quality of its presentation.

Besides our own work, we have included examples of other makers’ work from around the world, not only to demonstrate the diversity of ring and bangle designs today, but also to exemplify the materials and techniques explained in this book as used by other practitioners, and applied from a different perspective and in a new dimension.

Whether you are a hobbyist or someone who has already acquired the fundamental skills of making, this book is only meant as a guide to suggest what could be technically possible; its intention is to provide some measured practical steps and cautionary advice. And we hope that the illustrations in the step-by-step guides will inspire you to produce something unusual, or to invent a new technique, or come up with a truly original idea. We also hope that this book will serve as a catalyst to a greater journey so you might become a designer in your own right, and that you do not necessarily need to follow our ways of designing and processing, but learn to develop you own ideas further, and create something special and unique that is truly yours.
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‘Cellular Double Act’: a unique pair of veined agates was used to create this masterpiece in silver and 18ct yellow gold, by Evangelos and Miranda.


So go out and set free your imagination and creativeness, learn the basic and advanced techniques that are needed to fashion the creative piece, and soon you will see the rewarding result: the finished object that expresses your unspoken, inner thought. Always research what inspires and interests you in the development of your own concepts and ideas; also practise using different tools as much as possible so you become familiar with them, and understand their uses and effects on different kinds of material, be it organic or synthetic. This will help your knowledge and understanding in the learning curve of each process, so that you and your work may take a stand of originality in your progress towards the professional field.

Anything is possible with a bold attitude and a perceptive mind.
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A collection of sculptural rings in 18ct yellow gold, one set with diamonds, by Evangelos and Miranda.



CHAPTER 1

Designing

So why design? Design is more important today than ever before, from architecture to fashion, to the jewellery we adorn ourselves with. It is the element that records and reflects our time and way of life, it depicts our dreams and desires, as well as the significant social changes in the environment we live in. But more importantly, good design raises our sensibility and our awareness of our surroundings, and encourages a more positive and creative engagement that inspires our very own identity. As a counterbalance to these days of mass production and uniformity, it has acquired great relevance in the discovery and promotion of our personal and unique style.
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This ring features an intricate construction designed and made by Evangelos and Miranda as part of their ‘Maze’ collection of work. Made in silver and 18ct yellow-gold wires, set with a banded agate stone.


Jewellery design is an important step before any of our ideas can take physical shape, a step that helps transform and translate our concept into an actual physical form. It can be used to convey a hidden message, perhaps about a social issue, or to signify one’s status within society (whether religious, political or financial), or to bear personal details that we feel are essential to the styling of the actual jewel. This may be a humble heirloom that suggests our roots and heritage, which we want to acknowledge and maintain; or a collection of crown jewels that shows off the magnificent regency of kings and queens, resonating their regal importance; or simply an understated ornament that represents the wearer’s preferred lifestyle. Essentially it is a statement that hints and suggests.
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A ring made by Evangelos and Miranda from their ‘Cellular’ range of work. It showcases the intricacy of the contemporary claw setting using silver and 18ct yellow gold, set with a kidney-shaped dendrite opal gemstone, where the interesting mineral pattern can be revealed at its best.


It is our belief that good design should arouse and entice our interest and emotion, which will then lead us to engage thoughts and opinions. Different ideas come with different expectations, so it is often debatable whether artistic expression, suitability or durability should be allowed to work alongside one another as these come into play, or even whether they will serve everybody’s needs or requirements. Whatever the reasons for creating an item, it is nonetheless a process that will lead us to giving material form to the idea we have.

CAN I DESIGN?

Like a spoken language, design is a communication tool, the means to put ideas forward and explain our thoughts. To some this comes with natural flair just like a mother tongue, while for others it is more like a foreign language, intimidating to start with, but with patience and practice it becomes easy and effortless. So regardless of the starting point, in time anybody can become an expressive designer.

As designers we would and could design any way we want, and should feel free to interpret our ideas through anything we find amusing and stimulating: this could be a concept that concerns our environment or surroundings, something simple or more spectacular and elaborate, something that follows current fashion trends, or perhaps a personal statement. It’s all an idea in the mind that leads us to play with such subjects. It also depends on the confidence we have in ourselves, the way we feel, and the type of things that matter to us most.

SO WHERE DO I BEGIN?

To begin any design ideas, all you need is a pen and paper to draw the image you saw and formed in your mind, in the least complicated way, or in the language you know and are comfortable with. Then research it further, with a constant stream of drawings and diagrams, going anywhere your mind takes you, deploying some of the simplest and most basic techniques you understand, to see if that idea matches the concept you originally perceived in your mind.

Remember, there are no specific rules or restrictions as to how you should design in drawings or sketches, they are the expression of your own ideas – except of course technical drawings, which require precision in measurement and profiles for the craftsman to understand, in order that he can undertake the process of making. After all, this is only the representation of your thoughts and ideas, something that you could interpret and relate to in your working language. What can be more personal than your own drawings or sketching style? Understanding each line or scribble is a matter for you, but not for others; so practise with integrity, and draw or sketch in the way you feel comfortable with, and in time you will improve for the better.

DEVELOPING A PERSONAL STYLE
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This ring was made by Dong Han using a collected ancient jade mask, conch and ebony. The ring shank was carved into a form that would hold the mask and the shell resembling an animal. WEN LIAO
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This ring from Cristina Zani was inspired by and based on the urban landscape, reminiscent of the places we once knew. Wood and colour is used to emphasize the landscape in a simple geometric form, with the houses depicted in silver and then oxidized; the wood is carved, faceted and lacquered with colour pigments to give the feel of an ageing structure. The houses were formed in silver with pattern and then oxidized, sitting side by side with the wood piece to complete the picture.
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Fabiana Gadano sets a good example in using recycled materials for her creations. This ring is made with recycled polyethylene terephthalate (PET) plastic bottles and silver-plated brass round wire. The beautiful translucent green was shaped into the fluid form of the floral petals and looks stunning against the white, and the ring shank was jointed with a flat round disc on top to provide support for the linking of the petals. DAMIÁN WASSER
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Another quirky design by Simeon Shomov, with a man climbing up a ladder. This mini sculpture was created with wax, then cast in silver, soldered on to the oxidized, flat silver ring band, and finally gold plated. SIMEON SHOMOV


With more and more designer jewellers practising in the field these days, there is fierce competition between them, and great pressure to design something new and different, or to regenerate the old and basic, in order to establish their presence and identity in the market place. Talented artistic designers will constantly search and research for concepts, ideas and materials that are normally beyond the boundaries of commercial jewellery use. Each will attempt working with alternative methods and techniques to bring out the concept and their own finish, something that would be seen as arty and novel, something definitely unique that no one else has, made after their own original design, and hand-made in a limited edition.

The availability of designer jewellery to the wider public from all walks of life has these days increased, attracting public buyers or collectors from different levels, all flaunting their artistic streaks for every lifestyle possible. So for designers it is increasingly important to create and enforce a personal style to their work, as a signature, as it makes them stand out from this increasingly competitive industry. And for each of us, whether we are professional or not, our reputation is built on our own identity as a designer or artist through the differences of style or the techniques we use.

To develop a truly individual and personal style, the main question is this: what type of designer do you want to be, and where do you place yourself in the many categories within the designer jewellery industry? Does your inclination draw on the natural environment, or fashion, or artistic awareness, or something more industrialized? As there are many different categories in the design sector, finding one that suits your style will require some time and practice, as will getting to know what seems to come most naturally to you, from concepts to the choice of materials, to the way in which the piece is finished.

One thing you have to consider is to avoid doing what many others do, or may have already established in an overcrowded category. To forge your own unique position in the market you will need to be innovative and imaginative in finding raw materials and concepts on your own, and discover unexplored areas to develop your own reputation; so be daring, if not controversial, challenge concepts and beliefs where people are critical of all things new, and soon your work will become unique because it will venture where no one else has yet dared to tread. And before long, you will see people following your example and findings.

THE DESIGN PROCESS
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This specially commissioned piece was designed following a minimalistic approach by Evangelos and Miranda. A sensual, hinged bangle made with silver oval wire and an 18ct yellow-gold clasp that contrasts with a matt outer and shiny inner finish.
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A contemporary ring made by Fabrizio Tridenti, inspired by industrial architecture and the complexity of his technological surroundings. The ring is made from multiple components of brass, positioned with a precision that creates and fills the space in between into perfection, and then coated with bright acrylic colour to enliven the whole form and concept.


The best way to approach designing and to make it easier, especially in the initial phases of your development, is to divide your workflow into the following stages: first, observation and recording, then the setting of initial aims, next selection and analysis, followed by developing the design, selecting appropriate materials and finalizing the design. It is usually helpful to keep to this order until you become more confident with the process. As you gain more experience you can move into more abstract designs, or can work from imagination, whether on paper or actually working on the bench, and eventually you will find the learning curve that best appeals to you and will develop the techniques that suit you best.

Observation and Recording

Before designing and developing your own ideas it is useful to establish an archive or database of things that interest you: these will be the source of your inspiration and will act as a constant reference to your future designs. Start by observing visual cues that you come across in your everyday life, or in the pursuit of your hobbies or during your leisure time – this may be anything of interest, whether organic or man-made.

Of course we all look at things differently, and what attracts you may not have the same effect on others. So pay attention to the small details that stand out for you in a view such as a cityscape, or in buildings that provide aesthetic linear and geometric ideas, or perhaps in the unexpected beauty of ruined, derelict houses we see somewhere – you may even find an old door or a wrecked ship inspiring, with colours that people will often dismiss. Or if you take a walk in the open, notice the organic shapes that nature presents to you, from the smallest flower, a seed pot, to the outline of trees, even clouds. Whatever your interests and your preferred style, consider these inspirations to be an example of a starting point to your designs.

In order to keep newly found ideas alive, or the creativeness you feel, you should make it a habit to sketch or photograph what you see on the day, and to jot down in words the essence of your thoughts at the time: this is essential for all artists, as many of these original drawings could help in developing further ideas, as well as preserving them. Furthermore interpretation can and will change from one moment to the next according to our emotions, in particular because we look at things differently each day and with a fresher perspective because of the moods we feel.

So never rub out or try to change any of those absentmindedly drawn lines or scribbled patterns, or try to perfect the ideas behind the shapes or forms, because on another occasion when you revisit them you may perceive them differently; after all, this is what inspired you in the first place, and by allowing ideas to spiral they may become something else altogether, which is totally unexpected. Always remember that these are the original concepts, and they are the base for many other things you might make in the future.

Setting Your Initial Aims

Having gathered the foundation material for your creations, it is now a good time to set your initial aims and objectives for each design, so the subsequent steps of development are more focused and purposeful. Once you determine what the object will be, for example a ring or a bangle, the first question should be: who is it for? Is it for an external interested party, or for you? Another question could be: is it for everyday wear, or just as an ornament? Keep asking questions until you form a clearer idea for the project in hand, and the rest will follow.
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An interesting single mineral stone ring made in silver and 18ct yellow gold by Evangelos and Miranda. It is set with ‘Cellular’ units as claws, which showcase the pattern and colour of this amazing natural zoisite to its best advantage.
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Iron ring made by Christa Lühtje, measured and cut in a natural organic form; the iron gives a pleasing rawness and a sensual feel to the whole design. MIREI TAKEUCHI
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A geometric ring made in silver and gold, and with a lapis lazuli gem, by Helfried Kodré. Of double cubic construction, the ring’s surface is decorated with gold rivets for the design pattern, then set in a seamless top with a lapis lazuli gemstone. HELFRIED KODRÉ


If the object is for personal use, setting the aim couldn’t be easier, as you may know already what you want and what you would like the finished piece to look like. If you are working to an external brief such as a design competition or a commission from a potential client, or perhaps a gift for family or friends, understanding their requirements and expectations is essential. Record any consultation, then pursue your research into the idea of interest before you develop any proposals, ensuring the selected design matches the brief and the desired criteria.

Selection and Analysis

Along with observation, selecting what is most relevant is one of the most important skills of a good designer. At this stage of the design process you must learn to be decisive and select only the suitable elements from your research for the project in hand, and leave out what is superfluous; so examine your research archive, and only keep the elements that fulfil the criteria of your initial aims.

Then analyse the selected shapes, forms and textures, and try to arrange this visual information to see how it can all fit together in the development of your project. To help this process you will need to have a good idea of the basic shape or form of the design, whether it will be two- or three-dimensional, and its approximate size. Keep it simple and basic to begin with, until you are comfortable with the skills and techniques you have learned. Do not try anything too complicated all at once, as extra ideas or suggestions can be considered at a later stage, such as finishes and any of the other exterior elements.

Developing the Design

Now comes the experimental and playful stage of the design process. The idea is to investigate the material from the previous selection and analysis stage, and to use its essential qualities to fashion it into forms and shapes that can be applied to the project in hand, gradually working and developing your initial thoughts into a more detailed design until you feel you have reached your objective. In the finished piece the element of the source can be as obvious or obscure as you like.

You could start by making a mock-up using scrap paper or metal foil, playing with the basic forms that come to mind and that appeal to you. All the while, continued drawing could help to develop and expand any possible ideas further, perhaps diversifying them into many different designs that you could later develop as a collection or range.

Once the final basic design is in place, you can then begin to explore its potential in the making processes: this would include the techniques used to create it, the colour contrast, contour, details and finishes, understanding what is involved and how to make the final piece attractive and exciting.
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The dominant feature of the overall design is a rich coloured, triangular cut, pink tourmaline gem set in a sculptural ring band. Made in solid 18ct yellow gold with matt and polished finishes by Evangelos and Miranda.
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Bangle in pure gold and crested with straws, created by Ute Sanne following traditional techniques. It is shaped to form an architectural arch, held together by a delicate band of gold. An oval-shaped ruby gem nestles in the straw. PAUL HARTLEY


Selecting Appropriate Materials

Having completed your design, it is now time to select materials that would be suitable for your creation. This is an important step, as the materials chosen will be a determining factor in the techniques to be used and the feel of the finished piece. So think carefully about what will best complement and enhance your design, but also consider the possibilities and limitations of the fabrication processes involved.

Nowadays there is an abundance of inspirational materials available to the designer, whether metal, organic or synthetic, which can be sourced through traditional channels, or as recycled objects or material. When deciding what to use for rings and bangles, the ideal choice, at least for the main body, would be precious or non-precious metal, as metal will withstand wear over time yet maintain its flexibility for sizing or resizing. Second choice would be wood or plastic, as these are less sturdy and can be scratched, burned or melted; however, they would serve as embellishments to the main body. So when selecting and choosing materials for rings or bangles, bear these properties in mind and know what to expect.

Finalizing the Design

The last stage is to finalize the design by planning its mechanical aspects and working out the sequence of production. Make sure that you have all the measurements needed to produce your creation in the correct scale, and that the various elements of your design will fit together. The measured sizes for rings and bangles are essential to ensure they will be comfortable to wear.
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An iconic design from Christa Lühtje using conventional and non-conventional materials, 22ct yellow gold and iron. Both rings were designed and cut with engineering precision to achieve the feel of a clean, minimalistic and timeless geometric form. Sheer elegance. MIREI TAKEUCHI


Lastly, keep a record of all your drawings and date them, as these could be used as future reference for further development of your designs, or as proof of authenticity. Collectively they are also important as evidence of your progress as a designer over the years.
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An elaborate bangle from Mette Jensen using beech wood with a silver section. This requires a long time to process and to shape in a free-formed multi circle that seems to move in all directions. JOËL DAGEN
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A sculptural solitaire ring made in 18ct white and yellow gold from Evangelos and Miranda; it takes advantage of the cuttlefish bone’s characteristic structure in casting, to bring out the unique textured surface. Set with a high quality, baguette cut, pink tourmaline gem in a simple rub-over setting to emphasize its unique cut and colour, while appeasing it with the warm colour from the gold.


DESIGN CONSIDERATIONS FOR RINGS AND BANGLES
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The inspiration for this ring by Fabrizio Tridenti was drawn from the industrial environment that surrounds us. Made in brass and painted with acrylic paint, it is precisely put together and its design meticulously calculated so that the multi components achieve its height.
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Diederick van Hövell’s chic and playful example of a deconstructed design concept. The wooden ring was cut in a round shape and coloured in red, then mounted on a ring made in red gold, the colours effectively complementing each other. DIEDERICK VAN HÖVELL


Remember, a piece of jewellery is something that is wearable, an adornment for the body: this is its main requirement, and anything else is subsidiary – so let your imagination flow freely! Of course there are some general considerations that you must keep in mind when designing rings and bangles. For example, the design objectives for a wedding ring that will be worn every day are different from a catwalk piece that will be used just once for only a few hours; so you should consider the comfort factor of the piece, the durability of the materials and the strength of its construction.

While you are busy working at your ideas, one of the most important things to bear in mind is whether the design is for you or for others. The relevant point is that, while obviously you wish to maintain your personal style and integrity in the piece of jewellery you are intending to make, you must also remember that you are designing for a purpose, whether it is as a gift, for personal adornment, as a commission for someone else, or to be sold on a professional level. So when developing the design, you will need to determine the purpose of the piece, and whether it is intended as conceptual, functional or contemporary before you commit to making it.

Conceptual designs are mostly based on material choices and presentation, rather than being overly concerned with complicated making methods. It is the idea in its rawest state, with no requirement for lengthy technique procedures, and perhaps involving only a modest amount of time in fabrication. It may not be to everyone’s taste, but from an artistic viewpoint, this is what collectors would sometimes go for. It doesn’t have to be functional as long as it serves its purpose by engaging like-minded people or encouraging debate, its applied message being received as an art form.

Functional jewellery still bears the hallmark of what high quality should be, and therein lies its value. It embodies traditional concepts both in skills and in design, which are still applied today. When designing and making the conventional piece, it is important to bear in mind that the detail in its production is the essence of this type of jewellery, and no time should be spared by rushing through it.

Somewhere in the middle is contemporary jewellery, which could be abstract in its parts or its finish, but in fact could still employ traditional skills and the use of basic finishes. It therefore offers designers the best of both worlds as regards expressing their ideas.

Coordinating colour and texture in the process of designing and making is also important, as it gives contrast to the ‘quiet’ form, from the basic shank to the last of the components that will bring the element of design alive. The combination of precious metals such as silver or gold, and non-precious ones such as copper, nickel, brass, bronze, iron, steel and pewter, will offer the colour contrasts you may need, or the interest you wish to create in supporting textures such as carving, filing, scratching or drilling, when a simple and basic ring or bangle is required.

By following the easy step-by-step guidance in the chapters of this book we hope you will be able to fulfil your desire to create something of your own, to realize a simple project in a completely free and artistic way, with the least amount of fuss or equipment. Once you have learned the basic skills and disciplines, you will be soon on your way, and will be able to attempt everything that is possible and to be creative in whatever you do.

So explore and experiment as widely as you can, and play along with any ideas you might have, because who knows, some day you could discover something unexpected and original that no one else has yet made or even thought of. The more understanding and knowledge you gain in the process of making will allow for greater freedom in your design ideas, and could enable you to fashion an exciting concept into a high calibre jewel.

And now that you are ready to make a start, you will see that this journey is not only about a strict and formal training, but is also about discovering the flair and potential that we all have within us, because in the process of exploring we also rediscover ourselves and our creative side that perhaps we never knew we had.


CHAPTER 2

Tools and Equipment

Tools are indispensable, and will always play an important part throughout the jewellery maker’s career. They help transform the possibility into reality by turning ideas into designs, making and perfecting, enhancing the piece of jewellery we make, all the way to its finishing touches; they enable us to produce our creations in an efficient and timely manner, and with the best quality work possible.
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Soon you will learn how each one of these tools is used in the production processes, and which of their practical functions brings out the best result when applied correctly. And in time, through making and practising, you will inevitably come to understand the techniques involved and gain much needed precision in their use.

Selecting and acquiring the right tools for your type of work is critical, not only to maximize the potential of your creative designs and give them form, but also to reduce the cost of the investment in your early set-up. The array of tools that support the jewellery-making trade and are so widely available is truly bewildering, and selecting the right ones could well be a daunting task. These range from the humble standard type of household tools we all recognize, to the sophisticated instruments used for specialized jewellery and metal work: they all have a different purpose, but work together to fulfil and enhance the project you have in mind.

Before making a purchase, consider the options that are available, and for those with limited finances, establish what you really must have to begin with, and the most practical tools for the type of work you are likely to encounter. Brand new, quality tools can be costly, so in the early stages of a new career or hobby, make sure that the tools you buy are the ones you are most likely to use for basic tasks and can’t do without; these would certainly be enough to start you off, while more sophisticated tools can be purchased as and when you require them.

Sometimes it is well worth considering investing in second-hand tools, the reason being that some could still be in surprisingly good condition with a moderate asking price; their quality is often superior to today’s equivalents, as they were produced in an era when good quality hand tools were in constant demand by excellent craftsmen and fine makers. So do not be put off by their perhaps rather ragged look, as they can still be good for a lot more use, and be very effective, and may serve for yet another lifetime if they are appropriately reconditioned.

There is also another option for those occasions that require certain specific hand-made tools that you can’t find anywhere in the market: make or convert your own for that occasional particular little job. By adapting old tools you may already have, or by redeploying new ones, you could create something unique that no one else has – and in doing so will contribute towards a greener environment; these might be found amongst household utensils that otherwise we would disregard, or in a flea market – but all can be reconditioned, altered and created into something new that fits your purpose. Not only will they make your tool collection special, but also the techniques you employ and develop along the way: we call this ‘acute creativeness’, with a sense of originality. And when this happens, you know you are ready to further explore and develop the creative field, with tools that will truly meet your personal design abilities and potential. So scouting around for tools that nobody wants could well be a very good way to spend your spare time.

After all, the creative process only needs a touch of imagination and the use of any possible tools as a means to your particular end, whether these are ready-made tools, second-hand tools or even home-made ones. Old and odd tools do not devalue the work you do because they have been adapted and converted to a particular purpose: rather, they can help to reveal your own cleverness and creativeness, and lead to a uniqueness in technique and in the work you do, and more importantly in the special skills you employ.

In the following sections of this chapter we give a full explanation as to the use and purpose of the tools and equipment needed in jewellery making. Armed with this information, you will soon learn and understand how they all work and what their specific functions are.

THE MAIN WORK AREA
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You will spend most of your time making your jewellery on your workbench: make sure it is steady, and arrange it so that you feel quite comfortable working there; keep it tidy with plenty of nearby storage space so that all your tools and materials are within easy reach.


Your starting point is to spend some time thinking about the layout of your main working area: it has to accommodate all the equipment you will need, which must be accessible and orderly so as to provide an efficient and safe environment for you to carry out your work on a daily basis.

The table or workbench: A sturdy workbench is possibly the most important piece of equipment required in jewellery making – as it is for any other craft, for that matter. It can be a solid table or a custom-made bench, preferably anchored in place to provide extra stability and to eliminate any movement or vibration while working on it. It should have a thick wooden top set at approximately 90cm (3ft) high, with a semicircle cut out in the centre front where a bench peg can be mounted.

Additional work surfaces are desirable for other fixed equipment such as a vice, rolling mills and power tools, and where you can carry out other processes such as polishing or chemical treatments.

Bench peg: A wedge-shaped wooden peg located at the centre of the bench cut-out; it is either permanently fixed or detachable by means of a clamp. It supports the work during processes such as saw piercing, filing, drilling, bending and so on. The peg itself usually has a V shape cut out in the middle so it has greater versatility when saw piercing.

Bench skin: This can be either a large drawer fixed under the working area of the bench, or a leather skin (hide) stretched and suspended across that space. Its purpose is to collect any residue such as filings and the dust of precious metals that fall away while you are working on the bench peg; it is also to protect and safeguard your legs.

Table light: It is vital for the working area to be well illuminated, and a good adjustable table light or two (preferably with a daylight bulb) is therefore essential. Some lamps have a magnifying viewing lens incorporated in them, and this can be useful for close-up intricate work and detailed inspection of a piece.

Bench vice: A vice that is permanently mounted near the main working area is essential. It helps to secure materials in place for cutting and filing, or to hold the tools used for shaping and forming, and draw plates while drawing wires. It is advisable to have a set of protective pads for the jaws of the vice to protect the surface of the materials being worked on; these can be makeshift aluminium plates or a scrap piece of leather, or even flexible cork board.

Tool storage: An organized workshop provides not only an efficient working environment, but more importantly a safer one. So a tool station, or some shelving above the bench or a set of drawers by its side will be useful for storing your tools and materials; this will keep the main work area clean, clear and tidy, but with easy access to the tools when you need them.

A comfortable chair: Finally you will need a comfortable, ergonomic chair as you will be spending a lot of time sitting at your bench. Choose one that is height adjustable since you might need to vary your sitting position depending on the task in hand.

TOOLS FOR MEASURING
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A selection of sizing tools used for measuring finger and ring sizes. They include a steel triplet for forming, a ring stick with size markings, and two sets of ring gauges, one for thinner ring band measurements and the other for wider ones.
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A selection of essential measuring and marking tools that are often needed in most projects: a vernier gauge, two dixieme gauges of different sizes, a divider and a set square.


Rulers: Metal and plastic rulers are used for taking and transferring measurements from the design to the material in preparation for the fabrication process. Metal rulers are also used as a guide against which to scribe straight lines on to a flat sheet of material.

Tape measure: A tape measure or flexible ruler is useful for taking the length of surfaces that are not flat. It can also be used in place of a bangle gauge to take wrist measurements.

Marker pens: Use a fine marker pen for transferring the lines, curves and shapes of the design work directly on to the material, as well as for marking the position on the work where it needs cutting, sawing, filing and so on.

Geometric drawing templates: Instead of freehand drawing, these templates are used for drawing perfect geometric shapes on paper or metal for the purposes of cutting or piercing a potential component.

Ring gauges: These gauges come as a set of progressively larger rings, each marked with a corresponding finger size; they are used to determine the size of a client’s finger so that a ring that is to be made for him will be the correct fit. It is best to buy the ones that come in half-size increments as they are more versatile, and to have both a narrow and a wider set for greater accuracy.

Ring stick: For measuring the size of a ready-made ring, or to check and adjust the size of the work in progress. It is a mandrel that is marked with concentric, equidistant circles down its length indicating the different sizes; some ring sticks are marked with multi-national finger sizes for convenience.

Adjustable bangle gauge: A bangle sizer is a thin strip of flexible steel drilled with a series of holes along its length indicating the various sizes, and a peg on the end so it can be adjusted at different diameters. It can then be tried on until it just glides over the hand, thus determining the correct bangle size for that person. Bracelet mandrels with a marked circumference are also available, and are used in a similar way to their ring counterparts.

Vernier gauge: A measuring device that can be used to take accurate external and internal dimensions from an object. The item is gripped between the sliding jaws, and a reading taken from the scale. External dimensions such as thickness and length are taken by using the main, larger set of jaws, while internal dimensions, such as the inside diameter of a hole, are taken by using the smaller, inverted jaws. The depth of a recess can also be checked by extending the end of the slider into it.

Dixieme gauge: A useful lightweight tool for measuring the thickness of sheet metal, the diameter of wires, or small tooling such as screws and nuts. It is not too dissimilar in function to the vernier gauge, but it has spring-loaded jaws that grip the object.

Scales: A set of precision scales, either digital or analogue, is essential for weighing materials, and in particular precious metals, as this will enable you to price the work correctly and to estimate and know how much material will be used. More sensitive scales are also available for weighing gemstones, but are quite costly, so they would be an optional extra for the small workshop.

TOOLS FOR MARKING OUT
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A selection of the marking tools used for preparing a design on metal: a few metal scribers, an automatic spring-loaded centre punch, and a broacher with an assortment of steel needles of different sizes for cleaning and enlarging drilled holes.


Metal scriber: A sharply pointed instrument used for marking out measurements, lines or freehand drawings on a metal surface prior to cutting or saw piercing. It should be used with a steel ruler or a set square for greater accuracy.

Centre punch: A similar looking tool to the scriber but used with a hammer to punch a guide mark on to the metal where a hole is to be drilled, as this will help the drill bit to bite and will prevent any slippage. An automatic spring-loaded version is also available with adjustable striking force.

Dividers: Steel dividers are used for marking perfect circles on sheet metal, as well as parallel lines when running them along a straight side of the sheet, ideal when cutting out strips of metal for ring shanks. Dividers are also purposed for taking and transferring identical measurements from one piece to another.

Set square: Also known as an engineer’s square, it is used with a marker pen or scriber to draw or mark straight lines at right angles. In addition it is used to check the accuracy of square corners by resting the work firmly against its internal edges and holding it against the light to see if there are any gaps showing – meaning that the work might need some adjustment.

TOOLS FOR CUTTING
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A selection of saw frames in different sizes, used for cutting and fret working, from the standard size in a fixed or an adjustable frame, to the ‘deep-throated’, used for metal cutting work in a larger or wider scale.


Piercing saw: The jeweller’s piercing saw is one of the most basic and indispensable pieces of equipment for the workshop. It is essentially an open frame made of sprung steel with two receptors on either end that accommodate the blade, and is mounted on a handle. Some frames are fixed while others are adjustable to receive varying lengths of blade, while others with a deeper frame are suitable for larger pieces of work. Choose a good quality, lightweight frame and it will serve you well for years.

Saw blades: Saw blades are secured in the jeweller’s saw frame and used for cutting, piercing and fretwork. They come in different grades starting from 4, which is the coarsest, to 8/0 which is the finest. The most commonly used grades are 2/0 or 3/0 for general work and 4/0 or 5/0 for finer work, and sometimes when working on thicker materials a larger size is called for such as grade 0, 1 or 2. Blades can be lubricated by running them through a block of beeswax a couple of times prior to each use; this will help them glide through the metal, as well as extend their working life.

Hand shears: Hand shears or snips can be used for cutting thin sheet metal and wire, but most often for cutting solder strip to smaller bits known as pallions.

Side cutter: Side cutters are used to cut lengths of wire quickly and easily and with precision, and without much distortion of the ends.

Tube and wire cutter: A tube cutter is a small, hand-held vice used to secure lengths of wire or tube for cutting with a jeweller’s saw. Most come with an adjustable guide, so exact and identical lengths of metal can be cut with ease.

Disc cutter: These come as sets of different sized punches with corresponding holes in a steel block. Sheet metal is inserted in a slot in the block, and then punched through to cut a perfect disc.

Guillotine: A bench-mounted cutter operated with a long handle and used to cut bigger pieces of sheet metal or wire with ease and precision. Most established jewellery makers would have one in their studio and use it according to requirement, but it is not essential in the early stages of setting up a workshop if the projects are generally of a smaller scale.

TOOLS FOR DRILLING
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A collection of steel and diamond grit-coated burrs in different shapes and a variety of sizes, used amongst other things for cutting, frazing, carving, cleaning, texturing and setting.


Pendant drill: A pendant drill is an indispensable power tool to have for a basic set-up as it has a multitude of applications and fulfils many tasks in jewellery making. It consists of a motor, and a long flexible shaft with a hand piece at the end that accommodates the various attachments; its operation and speed are regulated via a foot pedal. It is usually suspended by the motor or is wall mounted above the bench. There are a few makes and models in the market to choose from, but the main considerations when selecting which to buy are the power and speed of the motor, and the type of handle piece that comes with it – some have a quick-release lever for fast interchange of the attachments, while on others these are secured by tightening the chuck with a key.

There is a vast array of accessories available for a range of uses such as drilling, shaping, carving, cutting, grinding, sanding and polishing; they come mounted on a 2.35mm (3⁄32in) shank that fits in the collet of the handle piece.

Bench drill: A bench-mounted power drill offers more precision when drilling vertical holes as well as a larger working capacity as compared to the pendant drill.

Drill bits: Drill bits for use on a pendant drill come mounted on a 2.35mm shank and vary in size from 0.5 to 2.3mm – those around 1mm in diameter are most commonly used. A collection of engineering twist drill bits ranging from 0.3 to 5mm is useful when working on a bench drill.

Burrs: Steel burrs come in various shapes and sizes – round, flame, cylinder, flute – and are used with a pendant drill for cutting, shaping or carving the metal.

TOOLS FOR FORMING AND SHAPING
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Some of the most useful hand tools required in metal working: the hammers used in forging, shaping, planishing and chasing. These all have different weights and shapes of head, depending on the job requirement.


Hammers: There is a huge diversity in the range of hammers used in jewellery making in terms of shape, size, weight and function, but to start with, three or four types are seen as essential:


	A general purpose ball-pein hammer, used to strike other tooling such as doming and cutting punches

	A planishing hammer that has polished faces and is used to strike the metal directly to remove unwanted marks or to smooth uneven surfaces

	A rawhide mallet used for forming and truing the metal without marking it

	A riveting hammer (also called a jeweller’s hammer), a small lightweight hammer for tapping rivets and delicate metal components
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A selection of forming and shaping tools: a steel disc cutting block with different sized punches; a steel doming block with a variety of holes for shaping hollow cups; a small anvil to give support on shaping the metal; and tungsten steel drawplates for changing, refining or reducing wire shapes and their sizes.


Other types of hammer commonly used are those for chasing, raising, blocking and texturing.

Metal block: A solid, heavy metal block made of steel or bronze that is ground flat and polished; it is used for flattening and straightening metal sheets or wires, and for supporting the work during hammering, texturing and planishing.

Wood trunk: A seasoned wood trunk can also be used as a support on which to hammer the work. It has the advantage of absorbing some of the noise and vibrations produced during the working process. In addition, forms can be carved out in it so the metal can be hammered into the hollow and shaped against it.

Leather sandbag/chasing pouch: A bag made of thick leather in a round pouch form and filled with sand. It supports and protects the surface of metals while forming, sinking, doming, engraving or chasing the work.

Metal stakes: Polished metal stakes come in a variety of profiles and sizes; the stake is usually secured in a bench vice so the work can be hammered against it to follow its shape, and is then planished on it.

Swage block: A solid steel block with parallel U-shaped channels cut into it of varying widths; it is often used with metal or wooden rods to punch and form curves on metal strips or wire, as well as to make tubing or to start bending a ring shank.

Doming block and punches: A doming block is a solid cubic block made in either steel or brass, with hollowed half spheres (concave domes) in a variety of sizes, and with corresponding steel or wooden doming punches that are shaped like a sphere at one end with a shaft, and are flat at the other end for striking with a hammer. They are used to shape metal into half-sphere cups, and to create hollow metal beads by soldering two cups together.

Mandrels and triplets: Mandrels and triplets are tapered rods that come in a selection of geometric profiles on which rings and bangles are shaped. Most common and absolutely essential for ring making is a round steel triplet used for tapping rings true to shape, or to enlarge their size by stretching their diameter. Similarly for bangles you will need a larger, round-profiled mandrel and perhaps an oval-profiled mandrel made out of steel or wood. Smaller sized steel mandrels are also available in round, square and oval profiles: these are often used for shaping collets or bezels for stone setting.

Pliers: A good selection of pliers with different jaw profiles is essential for forming, bending and holding your work:
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Some of the most used hand pliers found in a studio workshop: from a larger sized pair of parallel pliers to a standard one, then flat-nose, round-nose and snip-nose pliers, and a pair of wire-cutter pliers.



	Round-nose pliers have two round, tapered jaws and are used for forming tight curves, particularly on wire or to make jump rings

	Half-round pliers, where one jaw is flat and the other curved, are ideal for more open curves and to start bending a strip of metal or wire to form a ring shank or a stone collet

	Flat-nose pliers with two flat jaws are used for bending, folding or straightening metal

	Snipe-nose pliers have flat jaws that are tapered to a point and are suitable for shaping intricate work, or to reach awkward places

	Parallel pliers work slightly differently in that their jaws open and close in a parallel motion, unlike the scissor effect of others; they are useful for holding the work without marking it too much, and for bending right angles or straightening the metal


These are the most used types and make a good starting point for your collection; other, more elaborate profiles are also available for specialized work.

G-clamps: These are useful for holding materials firmly in place so they can be worked on, or while a bonding agent sets.

Ring former: A bench-mounted device operated with a lever to help bend strip metal or wire into circular rings around a rod-shaped former, with minimal marking or distortion.

Ring stretcher: A bench-mounted, hand-operated tool used for adjusting rings to size. There are two types available, with a slightly different function and application. The first type comes with a grip that revolves around a central pillar and accepts various dies that correspond to the profile of the ring being worked on; it is most useful for sizing gem-set rings as it selectively stretches only the desired section of the shank by tightening the grip and swivelling back and forth a few times.

The other type consists of a segmented upright mandrel with an inner shaft controlled by a lever that opens up the segments; it is ideal for stretching wedding band-type rings, where the whole shank is uniformly expanded by inserting it on the mandrel and operating the lever. It has the added function of being able to compress rings and make them smaller by inserting them on the reducing plate – incorporated in the base of the tool – and pressing down on them with the central shaft.

TOOLS FOR ROLLING AND DRAWING


[image: image]

A silver strip being flattened to the required thickness in preparation for making a ring, by passing it through the rolling mills in gradual steps.


Rolling mills: The rolling mill is a most useful piece of equipment found in almost every jewellery workshop; it is mainly used for reducing the thickness of metal sheet or wire. The material is inserted between the two parallel polished hardened steel rollers of the mill, and the handle is then cranked to rotate them so the metal is squeezed through them, making it thinner with every run; the distance between the rollers is reduced each time by a small adjustment of the overhead calibration wheel. A rolling mill can also be used for printing patterns on sheet metal by passing it through the rollers sandwiched with a pattern template or other materials – though take care to protect the surface of the rollers with a copper or brass sheet on either side.

Mills are a substantial one-off investment for the small studio, so consider the options carefully before buying. These are largely dictated by the required milling capacity for sheet metal – its maximum width and thickness – the number and size of V grooves for milling square wire, the presence of any outboard extension rollers for D-shaped wire, and whether the handle mechanism is direct or geared, the latter requiring less effort to operate.

Draw plates: Draw plates are steel plates with a number of progressively smaller holes on them for pulling wire through to make it thinner or to alter its shape: they come in a variety of profiles such as round, square or oval. These can be secured in the bench vice or used on a draw bench – a horse-like stand that secures the draw plate on one end and comes with a winding mechanism to pull the wire through. When buying a draw plate choose one that is made with good quality or tungsten steel, as these have a longer working life and their holes do not distort as much, and one with a more gradual reduction in size from one hole to the next.

TOOLS FOR FILING AND SANDING
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A selection of hand files with attached wooden handles: flat, half-round, three square, sage and round, all in different sizes and cuts to serve different purposes.


Hand files: Files are another set of tools indispensable to the jeweller; they are used for removing excess material and for shaping work, as well as for preparing the metal surface prior to other processes. In their larger form they are generally known as hand files and they come in a range of profiles and in cuts of 0 to 4, where 0 is the coarsest and 4 the finest. They are supplied without a wooden handle, which needs to be fitted prior to use.

They come in the following forms:


	A flat file has two flat cutting surfaces set parallel to each other, and is used when working on flat edges or surfaces and on convex curves

	A half-round file has a flat surface on one side and a curved surface on the other, and is used for concave curves and surfaces

	A ring file is a slim version of the half round and is used for filing the inside of ring shanks

	A crossing or oval file has two curved surfaces, one shallower than the other, and is used on more open curves

	A round file is useful for working on smaller and tighter curves

	Square and three-square files are suitable for sharp inner corners or for filing grooves

	A barrette file, also known as a safety back, has only one flat cutting surface and a smooth back: it is good for working into tight areas without the risk of inadvertently filing other surrounding areas


It is a good idea to store files separately one from another and from other tools so to protect the teeth and prolong their life. When they get clogged by filaments simply use a wire brush to clean them.

Needle files: These generally come in a similar range of profiles and cuts to hand files, but they have a smaller and slimmer body, and are used for filing small and delicate work surfaces. They are comfortable to use without a handle, enabling more control, but one can be attached for prolonged use if desired.
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A selection of tools used for buffing, cleaning and shaping: a small mallet, a jeweller’s hammer, buffing sticks with different grades of emery paper, a metal scraper and a metal burnisher.


Diamond needle files have a coating of diamond grit on their surface, enabling them to cut a variety of materials quickly and smoothly, including metals, stones, glass and ceramics.

Escapement files: Escapement or watch-makers’ files have an even smaller body than needle files and usually come in a finer cut of 4 or 6, making them ideal for getting to small, inaccessible areas for more intricate work.

Riffler files: These files have curved and shaped cutting surfaces on either end of the handle, and are used for work on complex designs and areas that are hard to reach.

Sandpapers: These abrasive papers come in different types and grades and are used to remove the marks left over from filing or other fabrication processes, and to smooth up a surface prior to polishing. Most common are emery paper, which is used dry, and ‘wet & dry’, which is used with water. Always start with a coarser grade paper (indicated by a smaller grade number) and move on to smoother ones for more refinement. The sheets can also be fixed on an emery board or a glass pane using double-sided tape, for sanding flat work.

Buff sticks: These are wooden sticks wrapped with emery paper and used for removing scratches or blemishes, giving a smoother surface before final polishing. They offer more control than plain sandpaper, and come in an assortment of shapes such as flat, round, half-round and three-square.

Pendant drill attachments: For sanding work mechanically, a wide assortment of accessories is available to be used with a pendant drill. These range from split mandrels that accept emery strips, to screw-top mandrels for pre-cut emery discs, and abrasive rubber or silicon wheels and cylinders, amongst others.

Burnisher: A highly polished, hardened steel tool that is used to smooth out the surface of the metal by rubbing against it, removing any blemishes that are not easy to file, especially on large flat areas. It comes in a straight or a curved version.

De-burring tool: Used to shave off sharp edges and for rounding out the inside edge of ring shanks.

TOOLS FOR SOLDERING AND ANNEALING

Forge: A forge is an area dedicated to soldering and annealing; it is usually lined with heat-resistant sheets to insulate it, but also to reflect heat back on to the work for more efficient heat input. If you are planning to do a lot of hot work it is worthwhile setting up a safe space where you can carry it out, preferably in a darkened area of the workshop so you can better see and control the application of heat on the metal. Good ventilation or extraction is also important, as noxious gases can be generated when heating, melting and soldering the work; also consider acquiring some fire-extinguishing equipment.

Torches and gases: Torches come in various types with differing heat outputs and gas requirements, and are another substantial but necessary investment for the small studio if you are planning to do any soldering or for heat-treating work; so you need to consider the set-up you will require. The following are available:


	Most basic is a hand torch that uses lighter fuel to deliver a small flame; it is inexpensive to buy but unsuitable for regular use or large-scale projects

	A mouth-blown torch connects to a propane bottle via a regulator and air is blown through a separate tube to enrich the flame; it delivers a good flame for general heating and for soldering small to medium-sized work

	Another option is an atmospheric blow torch that is fuelled by propane gas mixed with ambient air; it has a good working range that can be enhanced with interchangeable nozzles for greater control

	Top of the range would be an oxygen torch that can deliver high temperatures as well as high capacity suitable for almost any job; it requires oxygen from a concentrator or a bottle, along with bottled propane, butane or acetylene: this makes it an expensive set-up

	Micro-welders deliver high temperatures in a fine, clean flame but in a limited capacity, making them ideal for working on delicate pieces where precision is required, but not for large-scale work or melting metals. They are gas-generating units that electrolyse water to obtain oxygen and hydrogen, mixing it with methyl ethyl ketone or methylated spirit to produce the flame


A note on health and safety: As you will be dealing with combustive gases and extremely high temperatures, you should always be diligent regarding the correct handling and storage of gas appliances before bringing them into your work environment.

Soldering blocks

The following soldering blocks are available:


	Fireproof soldering blocks and sheets are made of asbestos substitute and are used to line the forge to protect underlying surfaces and support your work during heating and soldering

	Honeycomb board is a lightweight ceramic block with small holes that allows the heat and air to circulate, dissipating heat from the work during soldering

	Natural charcoal block is more efficient because it is better at reflecting the heat back on to the work


Charcoal chips: Small, loose charcoal chips contained in a steel box allow for better positioning and repositioning of the work during soldering without having to use binding wires or tweezers, which can interfere and absorb heat away from the piece.

Turntable: This is a revolving soldering stand that allows 360-degree access to the soldering work. It is mostly used for work in a larger scale.

Fluxes: These are chemical coatings that are applied to the metal prior to the soldering process, and are necessary in order to keep the join clean and prevent the formation of surface oxides during heating. There are a few types available, each with its own properties and applications to suit the work in hand.


	Borax: The most traditional of fluxes, borax comes in the shape of a cone with an accompanying ceramic dish. Place a little water in the dish and grind using a circular motion until a paste is formed; this can then be applied to the work with a small paintbrush. It is also available in powder form that can be used directly on the metal while melting, or mixed with water to form a paste.

	Liquid flux: A yellowish fluid used in place of borax; it is predominately formulated for gold, but can be used with silver. It has the advantages of not expanding as much during heating, so no preparation is needed and it is easy to apply through the nozzle of a small bottle dispenser.

	Easy Flo: This product comes in powder form and needs to be mixed with water to make a paste. It is best suited to low temperature soldering, and as the name suggests, it helps to ease the flow of solder. It can be mixed with borax paste for better results.

	Tenacity 5: This also comes in powder form, and needs to be mixed with water. It is ideal for mid- to high-temperature soldering and for prolonged heating. The only disadvantage is that it forms a glassy residue on the work after soldering, which needs to be removed with caustic soda or by mechanical means.


Binding wire: Made out of soft iron or sometimes stainless steel, and supplied on a reel in a range of thicknesses. It is chiefly used to hold the work components together in position so they can be soldered.

Cotter pins: These can also be used to hold elements of the work together during soldering, or as props to support and steady an item on the soldering block; sometimes they can be strategically clipped on to the piece to draw away any excess heat from a particular area, and to conceal and protect delicate parts of the design.

Steel mesh: A steel mesh stand can be used to support work during enamelling, soldering and annealing, allowing heat to penetrate throughout during the application process. Furthermore the contact points with the work are minimized, hence there is less heat loss through conduction, resulting in a speedier job.

Tongs: Large brass tongs are used for picking up annealed or soldered objects from the forge and placing them in the pickle.
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A range of steel tweezers used in the soldering process: with and without spring action, a tungsten solder pick, and soldering blocks – one in ceramic honeycomb, another a fireproof soldering block.


Tweezers: Steel tweezers are used to position and manipulate work while soldering or annealing, and for moving work while it is hot. Some pairs have insulated handles for prolonged use.

Reverse action tweezers: Also known as spring tweezers, these hold and keep work steady during soldering; their spring-loaded mechanism keeps the piece in place. Another useful application for these tweezers is to pinch together delicate areas of the work so these are less exposed to the heat of soldering. They are available with straight or curved tips, and some have insulation on the handles.

Third hand: This is a freestanding holder for spring tweezers that can be easily adjusted and manipulated to position work accurately prior to soldering. Some holders can accommodate two pairs of tweezers at the same time, one at either end of a central shaft, and are used to bring two elements in contact for soldering.

Soldering picks and probes: Soldering probes are made with tungsten or titanium tips that are sharpened to a fine point and held in a steel or wooden handle. They do not conduct heat well, and can withstand extremely high temperatures, making them ideal for picking up solder beads and placing them on to the metal, as well as helping to direct the molten solder towards the joint.

Cool gel: A paste that is used to insulate and protect delicate gems or areas that you don’t want to overheat during soldering, especially where there are previous solder joins.

EQUIPMENT FOR PICKLING

Pickling tank: A pickling tank is an electrically operated, acid-proof container that will thermostatically heat the pickling solution to the correct temperature. As an alternative for the small workshop, a ceramic slow cooker on a low setting can be used in place of a pickling tank. Otherwise a heat-resistant glass pot can be warmed on an electric cooking ring – but be careful not to overheat the solution, and avoid spillages. Remember to keep the lid on at all times to minimize the likelihood of the solution evaporating and fumes being released into your workshop; in addition good ventilation is advised.

Pickling chemicals: A pickling solution is used to clean metal after annealing and soldering, by removing the oxides that formed on the surface as well as any hardened flux residues. It works better and faster when used warm. The solution can be made by dissolving ‘Safety Pickle Powder’ with warm water in the correct proportion, following the manufacturer’s instructions. Alternatively, dilute one part of sulphuric acid (this comes in liquid form) with approximately nine parts of water: it is very important that you pour the acid into water, slowly, and not the other way round, otherwise a violent exothermic reaction will take place with the risk of injury.

A note on health and safety: Acids and pickling solutions are corrosive chemicals, so always wear goggles, protective clothing and equipment when handling them. Also note that you should never place ferrous items, such as binding wire, in the pickle, or use steel tweezers for picking up work, as they will contaminate the solution.

Copper and brass tweezers: These are used to place the components of work safely into the pickling solution, and to remove it after it is cleaned without the risk of ionizing the acid solution.

Plastic tweezers: These are mainly used for lifting work out of an acid pickling or etching bath, as they do not react with the chemicals. Another benefit is that they will not scratch the work, unlike metal tweezers.

TOOLS FOR CASTING
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A selection of different grades of ready-made wax tubes for casting, plus wax carving tools and a scalpel to help in cutting, shaping, hollowing out and removing excess wax.


Wax carving tools: A selection of miniature sculpting tools and picks of different profiles, used to carve models out of wax blocks; old steel dentist tools make ideal substitutes. Used coarse hand files are also useful for the initial rough work and removal of wax; avoid using your good metalwork hand files with wax as they tend to get clogged with it, and become less effective on metal.

Sand-casting kit: A portable casting kit comprising two rings filled with a special fine red sand that takes the impression of a model; molten metal is then poured in the cavity. It is ideal for casting small, one-off items such as rings, earrings and brooches.

Cuttlefish bone: Another method of quick casting using the bone of the cuttlefish (its use is explained in a later chapter).

Wax blocks and tubes: Blocks of specialist wax used to carve out rings, bangles or other items as models for lost wax casting. Blocks can be cut to the desired thickness and size to accommodate the required design, while tubes provide a shape that is convenient for modelling rings. They come in different grades, which are indicated by their colour.

Wax saw blade: A coarse spiral saw blade used to cut wax blocks or tubes; they are effortless to use as they do not clog easily or get caught in the wax.

Spirit lamp: Spirit lamps are used with methylated spirit to produce a clean, sootfree flame, to heat up carving tool tips or wax pieces so they can be joined together. Also, a small quantity of wax can be put in a metal container and melted over the flame, and used to fill any imperfections in the wax model.

TOOLS FOR STONE SETTING
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A range of setting gravers used for gem setting, including a hand pusher, a hammer handpiece attachment for the pendant drill, and a conventional wooden ring clamp for holding the rings while setting.


Setting gravers: Setting gravers or scorpers are small cutting tools used in stone setting, but also for texturing and engraving. They are available in a variety of shapes from flat, knife-edge and half-round, and in different sizes and widths. They are used to prepare, manipulate and shape the metal around the gems in order to secure them.

Sharpening stones: Setting tools need to be extremely sharp at all times, and after their initial shaping at a corundum wheel on a grinder motor, more refined shaping and sharpening is done by hand on flat stones. Usually a small quantity of oil is applied as a lubricating agent, and the tool is moved vigorously but steadily back and forth in a lateral motion, pressing it against the stone and maintaining it at the required angle for the tip. A standard oilstone is used for the initial or general sharpening, and then an Arkansas stone for polishing the tool tip.

Setting burrs: A variety of burrs is available, for preparing the metal so a stone sits neatly and safely in its setting before it is secured in place. They are usually shaped to resemble the bottom profile of the gem, and come in round, conical or diamond shape, and in an assortment of sizes.

Hammer handpiece: An attachment that fits at the end of the flexi-shaft of a pendant drill motor, replacing the normal chuck handle; it has a tip that when powered, oscillates up and down and acts as a mechanical mini-hammer to ‘push’ metal over the stone to secure it in place. The tip is usually replaceable and can also be shaped for the required job in hand, so it is good practice to have a few in different shapes and sizes.

Beading tools: Beading or grain tools usually come as a set of small steel prongs with hollowed-out, cup-shaped tips in different sizes that fit on a handle; they are used to burnish the head of metal grains raised to secure stones, particularly in a pavé setting. They can also be used to round the top of prongs in a claw setting. Fions or beading-tool blocks are used to reshape and polish the cup tip of the grain tool.

Magnifying loupe: Loupes are essential for the close inspection of work and any gemstones; they come in different focal lengths and magnification powers.

Ring clamp: These clamps are mostly made of hardwood with leather-lined jaws, and are operated with a screw on the side or a wedge in the bottom. They are used for clamping rings and holding them secure while setting stones, making it easier to rotate and manipulate the position of the ring against the bench peg so enough pressure can be applied to the setting area.

Shellac stick: Similar in principle to the ring clamp, but mostly used on flatter pieces of work that are otherwise hard to secure. A shellac stick can be made using a short length of hardwood rod (long enough to grasp with a hand and leaving the top section exposed) and applying some molten shellac on one end. Before each use it is gently warmed up to soften the shellac, and the work placed on it so that it slightly sinks in; it is then allowed to cool, ready for the piece to be worked on.

TOOLS FOR TEXTURING

Punches: Chasing punches are used to create unusual three-dimensional forms and shapes from sheet metal. They can easily be made by shaping and polishing the ends of tool steel rod to the desired profile, and then hardening and tempering the tip. Some punches can be modified to carry a texture on their surface that is transferred on to the metal. The work is placed on a pitch bowl or leather sandbag and the punch is gently hammered over it in repeat short strokes while gliding the tool along the surface.

Pitch bowl: A heavy half-sphere metal bowl filled with pitch and used to secure the work ready for chasing, engraving or any other flat metalwork. The pitch is warmed gently with the flame of a torch until its surface is softened, and the item is then placed over it; it provides a backing that has a ‘give’ to the punch blows.

Nails: Iron or steel nails can be used to create patterns, punched holes or scratched finishes to the surface of the metal, thus giving a raw or rough look to the design.

Diamond sponges: Sponge pads with a diamond grit compound attached to their bottom surface; they come in various grades of coarseness, and are used for texturing the surface of metal in its final finishing stage.

Rubber blocks: Abrasive silicon blocks that contain sharp grit in their composition. They can be bought in various grades, and are used for the final finish of a work, to give a smooth to coarse matt effect to the surface of the metal.

Steel wool: This can be used to rub the surface of the metal, in a linear or circular motion, to give another type of matt finish with a subtle hint of sheen.

TOOLS FOR POLISHING AND FINISHING
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A small but powerful polishing machine that does not take up much space and has the advantage of a built-in light, extraction fan and filtration: great for a small studio set-up.


Polishing motor: A dedicated polishing motor will offer greater capacity and flexibility to the small workshop when it comes to polishing, compared to using a pendant drill for the same task. Polishing motors are powerful machines and need to be mounted on a permanent base to secure them so they do not wobble during use. Those with an integrated or attached extraction unit or hood are preferable, as not only will they keep the area (and your face) clean from polishing dust and compound particles, they will also collect traces of precious metals removed from the work during polishing, so helping you to reclaim these. They can have a single or double spindle on which the various mops, wheels and brushes are mounted.

Mops and brushes: Mops, wheels and brushes can be attached to the spindle of the polishing motor to polish the surface of the metal with the help of compounds; there is a great variety available, each with a specific use.


	Stitched mop: These mops are made from several circular layers of fabric that are stitched together in concentric rows to stiffen them up. They tend to offer faster and more aggressive polishing, hence they are used in the initial stages of the process.

	Calico mop: Loose, fabric mops that they have not been stitched, making them a bit softer and with a less aggressive effect in use.

	Soft cotton mop: These are also loose mops made of much softer material; they are used in the final stages of polishing.

	Hard felt wheel: A rigid wheel that offers a flat working edge and sides; they are ideal for polishing flat metal surfaces.

	Bristle brush wheels: These come in two different grades of bristle mounted on a plastic or metal centre: black is for firmer use, for removing blemished or tarnished areas with fire stain or left-over soldering marks; white is the softer version for use in final polishing and to give an even, high sheen. Because their bristles are so flexible, these are great for polishing small and intricate areas that a calico mop would not be able to access.

	Scotch-brite mop: These are made with a few circular layers of abrasive material and are used for a subtler satin finish on the surface of metal.

	Brass lathe brush: These wheels carry a lot of brass wire lengths held together around a central plastic or metal core. They are used for cleaning off any loose burrs from the metal edges and surface after filing, and for applying a satin finish.

	Finger felt: A conical-shaped piece of dense felt, sometimes mounted on a wooden core. It is used to polish the inside of ring shanks.


Most types of mops and brushes are also available in a miniature size mounted on a thin shaft for use on a pendant drill, to access small areas that are otherwise hard to get to.

Compounds: Cutting compounds are applied on the spinning wheel to help with the polishing process; some are for general use, while others have been developed for specific materials.


	Tripoli block: A fast-cutting compound used for the initial polishing of most metals; it is usually applied on stitched or loose mops, felt wheels and bristle brushes.

	Hyfin block: Originally formulated for polishing stainless steel, but is now widely used on precious metals as a substitute to Tripoli.

	Rouge: Rouge block has no cutting action and is used in the final polishing of a work in combination with a soft cotton mop or white bristle brush to give the surface a high sheen. It also comes in powder form or cream, which can be applied on a cotton tassel or soft polishing cloth for more intricate work.

	PVC compound: This comes in two grades, coarse and fine, and is formulated for polishing plastic, lacquer and acrylic but is also suitable for soft metals such as aluminium.


It is advisable to keep a separate mop for use with each different compound to avoid any cross contamination and to ensure more efficient polishing.

More Polishing Equipment

Carborundum Burrs

These are abrasive tools made with a hard mineral compound consisting of aluminium oxide; they are available in various shapes, grades and sizes, and used in conjunction with a pendant motor or polisher. They are often used for removing fragments, to flatten the metal surface, and to grind away uneven edges on the work, as well as for texturing the surface for a rough finish.

Barrelling Machine

A barrelling polisher is a versatile piece of equipment, ideal for cleaning and polishing multiple pieces of work at the same time. It is essentially a small vat that can be sealed watertight, and spun round on the spindles of the machine. It is used with ceramic cones and a cutting compound to remove any traces of oxides left on the metal, and for burnishing work in areas that are too small to reach with hand tools; or with the same ceramic chips and a finer compound for a matt finish; or with steel shots and a polishing compound for a smoother and brighter finish. The vat is loaded with the medium, water, the compound and the work, sealed tight and left to tumble for some time until the required effect has been achieved. Progress is made through the media by empting the vat, rinsing everything clean, and loading the next finer grade.

Pumice Powder

Pumice powder is ground from volcanic rock in a range of grades, and is used as an abrasive to clean the surface of the metal. After pickling and rinsing an item but before drying it, a little powder can be used with a hand brush to remove any remaining oxides, flux residue or grease. A very fine grade can be used after the final polish of the work, to dull the surface and give it a matt finish.

Hand Brushes

Hand brushes are available with brass, steel or nylon bristles on a wooden or plastic handle. They are used in combination with pumice powder or washing-up liquid to clean the work after pickling or polishing. Old toothbrushes can also be used, as their softer filaments are better for getting into less accessible areas of the work.

Ceramic Polishing Sticks

Ceramic polishing sticks come in a variety of thin shapes and profiles; they have fine abrasive properties and are used to clean soldered areas and polish inaccessible spots, giving a high sheen.

Cotton Tassels

Tassels made from soft cotton threads are used in the final stages of polishing, along with some rouge, to bring a sheen to areas of work that are hard to access on the rotating wheels of the polisher, such as holes and slots.

Polishing Cloth

Soft polishing cloths are generally used after the final polish to remove any fingerprints or grease marks from the work. Store them in their own bag or envelope to keep them clean and dust free.

Ultrasonic Cleaner

An ultrasonic cleaner tank uses high frequency ultrasonic waves to agitate the contained solution and thereby loosen any heavy grease and dirt from the pieces of jewellery immersed in it after these have been polished. Traditionally the solution contained diluted ammonia, but these days more effective cleaning fluids that are less caustic and smelly are used instead. The tanks are available in a variety of sizes to suit the scale of work, some with a built-in heater and timer. Beware that some natural gemstones or fragile materials cannot withstand the vibrations of the ultrasonic cleaner and might fracture; so do not place these more delicate pieces in the tank.

MISCELLANEOUS CHEMICALS

There are numerous chemicals used in jewellery making; some you will encounter every day, others are more obscure and used only for specialized techniques. Some of the more common are listed below.

Nitric acid: Nitric acid is used diluted with water for etching silver. It is highly corrosive, so handle with extreme care and dress appropriately.

Stop-out varnish: A black lacquer that is painted on the work to conceal and protect it during etching. Applied with a brush, it must be allowed to dry before the design pattern is transferred on to it, and scratched away to expose some of the metal for etching.

Acetone: A solvent used to dissolve stop-out varnish, adhesives or wax from the work, and to thoroughly degrease the metal’s surface. Beware, as it is highly flammable.

Ammonia: An effective cleaning agent, but it can be caustic in concentrated forms.

Oxidizing solution: This ready-mixed solution makes oxidizing silver a convenient process: simply immerse the work in it for a few moments, then rinse with cold running water.

Adhesives: A variety of everyday adhesives can be used in jewellery making, such as epoxy resin, which provides a strong bond, or superglue, which is strong but sometimes a little brittle, either as a temporary solution in assembling the work or in a more permanent manner, particularly when mixed media are involved. Gold size is another form of adhesive with a long operating window, used for the application of metal leaf as a surface decoration.

PROTECTIVE EQUIPMENT

The jewellery working environment can be hazardous, and a place where accidents could easily happen. So pay attention, carry out assessment risks, and above all use your common sense when working day to day in the workshop.

We cannot emphasize enough the need for protective equipment when working with hazardous chemicals, materials and processes. Wear appropriate clothing, also goggles for eye protection, a face mask or respirator when you are exposed to fumes or other airborne particles such as polishing compounds, and finger guards when polishing. Fireextinguishing equipment and a first-aid kit should also be on hand.


CHAPTER 3

Materials

The spectrum of designer jewellery these days is so vast and broad that we can all develop our work in our own individual way. Unlike any of the preceding traditional ways of thinking, that jewellery should be made with precious materials, be labour intensive, and have a ‘high end’ price tag, nowadays there is a change of mood in people who care about creating and collecting. It is their view that an artistic mind can explore the plethora of available resources, together with the use of both traditional and modern techniques, to produce something exciting, refreshing and pleasing.


[image: image]

Silver and 18ct yellow-gold rings set with dendrite opals and zoisite; by Evangelos and Miranda.


As much as traditional materials such as precious metals and gems have their advantages, uses and perceived values, they should in no way define or constrain the bounds of our creativity. With the availability and abundance of inspirational materials in the environment surrounding us today, all you need do is look closely at the properties of these materials and consider how they might be adapted and applied to your work. You will soon learn which are the best ones available to you, and how they could be incorporated into your designs, creating something with a special feel in a way that no one else has tried before, making them your signature feature and the distinguishing element of your creations.

Materials and their use must also reflect today’s sensitivity as to their ethical and ecological impact. As our environmental awareness advances we should also make every effort to incorporate those principles into our work, and to operate in a responsible and acceptable manner. It is inevitable, and sometimes unavoidable, that our use of resources will have some impact, as any production has an effect, on the environment, but we must make the effort to minimize this as much as we can. Which path to follow is obviously the personal decision of any maker, but at least consider the implications and impact of your work on the environment, not as a marketing tool but simply as an integral and intuitive part of who you are as a practitioner.

As part of that process, research the provenance of your materials and investigate the possible use of recycled matter – a great advantage of metals is that they can be melted and reused as new. Whether collected, bought or found, any substance can prove just as useful as any other precious metal, depending on what it means to you: not only may it provide the inspiration for the initial design, it may also form part of the final piece of work as an embellishment. After all, the materials you use can act as a means of highlighting a specific issue you feel passionate about.
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Fabiana Gadano’s ring is made with round brass wire, then silver plated to give a feel of endurance and purity. The petals are formed from recycled PET materials and are linked directly on to the shank for the decorative part of the design. DAMIÁN WASSER


CHOOSING THE RIGHT MATERIALS
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A bangle made by Sonja Seidl in silver, with repetitive shapes of petals and reticulated movement. An elaborate piece crafted with meticulous skill, the design in the form of a white lotus flower, then polished to give a subtle and quiet matt finish. SONJA SEIDL


There are a few factors that will determine the appropriate use and selection of materials for each project. The prime consideration for the designer is the aesthetic impact on the work, so the material has to project those desired values such as shape, colour and feel. Then more practical concerns have to be addressed, such as cost and availability – it might be easy enough to find a material for a one-off or limited edition piece, but what if you wish to produce larger quantities of the same design: can a reliable supplier be found at a reasonable and viable cost for production?

Next you must examine the fabrication issues, and whether you have the right equipment and skill to process a certain material – if not, is there an alternative within your capacities? Then you need to understand the mechanical and physical properties of the chosen material, such as its strength, malleability, density, melting point, heat conductivity and so on, as these factors will not only influence the processes of manufacture but also the durability and comfort of the finished piece. And when combining diverse materials, some thought must be given as to their compatibility and visual effect when put together.

METALS

Metals are generally grouped into two categories: ferrous – that is, containing iron; and non-ferrous, which can be further divided into base or noble – the main distinction is that noble metals are resistant to oxidation and corrosion, unlike base metals, and are therefore considered precious. Pure iron and stainless steel are examples of ferrous metals, copper and brass are base metals, while gold, silver and platinum are noble/precious.

Most of the precious metals traditionally used in jewellery making are actually alloys – that is, a mixture of at least two elements – as in their pure elemental form they do not possess the required properties to make them practical to work with – they are usually either too soft or too brittle. These metals are generally seen as the prime material choice when it comes to jewellery, particularly for rings, due to the specific mechanical properties achieved through the formulation of the alloy, making them easy to work with and with good long-term wear.

Silver
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A contemporary design using steel mesh wire with silver, by Pawel Kaczynski. The bangle was shaped, formed and folded into a tree trunk-like form, then lacquer colours applied to make it look richer and give an atmospheric feel to the organic form. The fastening box clasp is made in silver so it is easy for the wearer to open and close.


Silver is a whitish metal, which in its pure form is too soft for the majority of jewellery applications. It is most commonly used as sterling silver, an alloy of 92.5 per cent silver with 7.5 per cent copper, which transforms its mechanical properties, making it an extremely versatile metal to work with; its malleability lends itself to a great deal of fabrication processes, extending the scope of the forms and shapes that can be achieved. Also its surface can be polished to a high shine, giving a beautiful mirror-like finish, matt finished or oxidized for a darkened look. It is, however, relatively soft compared to the other precious metals, and due to its low tensile strength it is not often used for extremely delicate forms and structures or the setting of valuable stones.

It is widely available from bullion merchants, and can be purchased in a multitude of prefabricated forms and shapes, such as sheets, wires and tubes. It is also the least expensive of the precious metals, making it an accessible material for many designers.

Gold
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Gold is a versatile metal that is both strong and malleable, making it desirable in many jewellery designs and applications. Its rich colour gives out a certain warmth, as seen in these three sculptural rings in 18ct yellow by Evangelos and Miranda.


Pure gold (24ct) is an extremely soft, rich yellow metal, and although it has jewellery applications in its natural state, especially in Asian cultures where it is considered an investment, in Western cultures it is mostly alloyed with other precious or base metals: this alters its hardness and ductility, also its melting point, colour and other properties, so that it becomes more suitable to modern jewellery making. It can be commonly purchased in yellow or white coloured alloys of 9ct (37.5 per cent pure gold), 14ct (58.5 per cent), 18ct (75 per cent), and 22ct (92 per cent), as well as in more fashionable red or green variations, and in a wide range of ready-made shapes, forms and profiles.
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A skin-textured bangle made by Sara Gunn. The bangle is etched in brass and is gold plated, and is bonded with leather, which has been embossed with a similar pattern in black.


Gold is considerably more expensive than silver, and as it is often seen as a safe investment during turbulent times, its price can also be volatile. The 18ct gold alloys tend to have the best overall working properties in the majority of applications, with the white version a little stronger than the yellow; for that reason it is often the preferred choice for use in delicate settings of precious gems – its only drawback, for some, is that its colour is not pure white but more of a grey white, and therefore it is commonly rhodium plated, especially in high-street jewellery. 22ct or 24ct yellow gold is a good choice for making bezels for the rub-over setting of fragile gemstones.

Platinum

Platinum is the rarest of the precious metals; it also has the highest density and is the most expensive. Used in jewellery as an alloy that is 95 per cent pure, it is extremely hard with high tensile strength, making it ideal for creating intricate and delicate forms and for stone settings. It has a very high melting point, and requires a high-capacity torch when soldering. The surface can be polished to a nice white finish without the need for rhodium plating.

Palladium

Palladium shares many of platinum’s properties, but is a lot less dense. It is also less expensive, and for these reasons in recent years it has become a more desirable and accessible metal in jewellery making. It is very strong and has similar working properties to platinum, however it can sometimes be brittle. It has a lower melting temperature, making it easier to solder. A good white finish is similarly achieved without the need for rhodium plating.

Copper

Copper is a reddish metal with good working properties and high malleability, and because of its low cost it is a great material for experimentation; however, it is rarely used in rings or bangles on its own as it oxidizes easily when in contact with the skin, leaving behind a green patina-like residue. However, it can be used in combination with other materials to minimize contact with the skin, plated or as an inlay partner to silver to provide a nice contrast. Alternatively it can be patinated by heating it or with the use of chemicals to provide an interesting array of colours and textures to the work.

Brass

Brass is a golden-coloured alloy of copper and zinc. It is much harder than copper but with relatively good malleability, and it can be used as a substitute to gold for colour contrast. Being inexpensive it is also a good material to practise with, or for making prototypes and mock-ups.

Bronze

Bronze is another copper alloy: it is mixed with tin and sometimes other elements to create a very hard, yellow-brown metal. It is mostly used for casting as it is too hard and brittle to shape by hand, and as with copper, can be patinated to add colour.
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Another light and elegant bangle made by Pawel Kaczynski. The design is based on the ‘Garden’ theme, the silver bangle forged in the shape of a branch with other wires soldered on. It is oxidized in black, and then the carefully formed and coloured steel petals attached.
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A clever idea by Catalina Brenes, using ordinary household utility objects in a contemporary manner, the design using precious and non-precious materials together to create a form that evokes an emotional impression of the environment we live in. Thus the screw has become the main visual focus, as a part of the claw setting where a small gem is lodged; the ring itself was cast in silver, then oxidation solution applied and a coating of patina, to give the design an erosion effect. The inside of the shank was then highly polished to make the ring comfortable to wear, and to point up the contrast between the raw and the refined. FEDERICO CAVICCHIOLI


Steel
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This open kinetic ring from Michael Berger has a top moving part made in stainless steel and set with Tahitian pearl, while the silver disc of the conducted part was oxidized for contrast and a flawless finish, adding a pleasing visual feel.


Steel is another relatively low-cost metal that has some applications in jewellery making, but care must be taken when using it so as not to contaminate the same working area or tools that are used with precious metals. All grades of steel are very hard and difficult to work with – stainless steel is almost impossible to manipulate with hand tools.

Aluminium

Aluminium is a silvery grey, lightweight, soft and malleable metal that can be used in jewellery making. It is mainly assembled with other elements, using cold joining techniques as it is difficult to solder. Its main attraction is that it can be anodized and dyed in a wide spectrum of colours, introducing vibrancy to a piece of work.

Titanium

Titanium is part of the refractory metal family; it is dark silvery grey in appearance, of low density and high strength. It is too hard to manipulate by hand, so it is used in a similar way to aluminium, as it can also be anodized.

OTHER MATERIALS

There are materials other than metals that can be used to create forms and shapes and to build the design, whether this is on the surface, in parts, or as a whole. They can add colour and texture to the piece, and can offer a different dimension to the concept, which can be visually appealing; their use will lift and enliven a work, and be a further statement of the designer’s style, and help to convey the inclinations of a conscious or subconscious mind.

Organic Materials

Organic materials such as wood, tree bark, branches, small rocks or pebbles, leaves, seeds, feathers and bones can often be found in the open during a walk on the beach or in the forest. Also materials such as clay, paper and fabric can be bought from art or craft suppliers. These can provide all sorts of shapes and forms, colours and textures, which can be used as the basis of your designs. They can be used as they are, or cut and shaped and incorporated into the design, or cast in metal to make components or to provide the texture printing matter on sheets of metal. So take advantage of these easily available resources and what they have to offer.
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A ring made with silver plated in gold and wood, from Cristina Zani. The wood is carved into a multi-faceted geometrical form, then lacquered with red and a tinge of black to define each facet, with a hollow geometric shape placed next to the wood piece to emphasize the space and void between these two elements.
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A fascinating ring made by Heejoo Kim. The beautiful artichoke form of the floral bloom is made in colourful pink leather in a repetitive pattern, which contrasts with the darkness of the ring shank. The ring itself was sculpted in wax and cast in silver, with its surface left in a raw, semi-polished state and oxidized. Leather and metal were skilfully put together, giving the ring a high quality finish.
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A bangle made by Mirka Janeckova. The cast porcelain pieces were meticulously threaded on to silk thread and attached to the prepared aluminium bangle part, leaving the extra lengths at the ends to give a frilly, unfinished look. FEDERICA CIOCCOLONI
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A simple and chic ring from Diederick van Hövell using the modern synthetic material nylon, its lightness and vivid translucent bright colour enlivening the simple, deconstructed form. The solid silver ring was made with square wire, formed into a shank with an extended arm to hold the green nylon tube. DIEDERICK VAN HÖVELL


Man-Made Materials

There is a huge diversity in the man-made and synthetic substances that are available, and which can be adopted or adapted for use in jewellery; furthermore with the advances in modern technology, new and exciting composite materials are constantly being added to the list. Widely available examples include rubber, plastic, perspex, glass, resin, latex, lacquer, enamel, acrylic paint, nylon and fabric. All these have individual and distinctive properties that will add a different dimension to your work, but as ever you must first familiarize yourself with their advantages and drawbacks when applying them to your designs, and should consider their compatibility with the other elements of your pieces.

GEMSTONES

Gemstones comprise another huge category of material widely used to embellish jewellery, whether in their rough and raw state, or polished or faceted. There are too many specimens to list here, each with its own properties that make it more or less suitable for each application. Their shape, cut, hardness, colour and size all determine how they are used, and the type of setting needed to secure them on the work. Each requires differing levels of attention and handling: for example, some can withstand more pressure than others while setting, whereas others can tolerate heat without it affecting their colour or structure, something that usually damages most gems. Also, different stones react in different ways when in contact with the various chemical and acid solutions used in jewellery making, so be aware of and familiarize yourself with the properties, advantages and limitations of the gemstones you plan to use.
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A ring by Evangelos and Miranda that makes best use of a gemstone, showcasing its rich colour and unusual faceted cut, and harmonized by the yellow-gold collet that secures it.
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A free-formed bangle made by Pawel Kaczynski. It uses a bangle former wrapped with fine silver wires that entrap a contemporary cut of amber, giving the bangle a light feel and added colour.


Most gemstones are naturally formed minerals mined from the earth and processed for the jewellery industry, but synthetic stones – that is, laboratory made – are also available, which imitate or are even better looking than the natural ones. Furthermore some natural stones are laboratory treated to change their properties or appearance, so it is very important to know what you buy and use.

Traditionally gems are divided in two groups, precious and semi-precious; the former includes diamonds, emeralds, rubies and sapphires, which have a higher perceived value due to their rarity, quality, hardness and colour. The rest are considered semi-precious, although nowadays that distinction is less defined because of the beauty, rarity and cost of some other unusual mined species.

Another general classification of gems is the way they have been shaped and cut for use in jewellery; thus cabochons are gemstones that have just been shaped and polished, usually with a flat back, as opposed to the faceted variety, which have more elaborate multi-faceted cuts and polish.


CHAPTER 4

Basic Techniques

Before any elaborate project can begin, there are a few basic techniques and guidelines that you need to look out for and become familiar with, and which you will find useful and applicable in a broad range of jewellery making. Master these and you will have laid the foundations of being a good craftsman, confident to tackle any challenge.
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18ct yellow-gold rings set with emerald and pink tourmaline; by Evangelos and Miranda.


In this chapter we have outlined what we believe to be the most basic tasks that you will encounter on a daily basis, and have provided some tips learned through experience, along with their illustrated applications.

CUTTING

Measuring and Marking

Calculating and preparing the correct amount of material that is needed in your project is the essential first step in efficient working, particularly when precious metals are concerned. Carefully estimate the dimensions – the length, width and thickness – of the wire or sheet material you will need, based on your design, before transferring them on to the material ready for cutting. You can mark your metal as required by lightly scratching its surface with a scriber or simply using a marker pen.

To transfer more intricate designs or patterns on to sheet metal prior to saw piercing, copy your design on to a sheet of tracing paper and then place that over the metal with a sheet of carbon paper in between, and trace the pattern through using a pen or scriber. Remove the papers, and run over the pattern with the scriber once again to ensure it can be clearly seen before cutting. Now the design is ready to be drilled and cut.

Cutting

There are a few methods you can use to cut the material, depending on its form and size, but also the accuracy you want to achieve. Quick cuts on wire can be made with a pair of wire cutters, or if the design is of a simple geometric shape on a thin sheet of metal, use a pair of snips or shears. However, using these is only suitable when the resulting roughness and distortion to the metal is not of concern: when the design requires a higher precision and finish, or if it is being applied to a thicker sheet of metal, it is better to use a saw frame.


Preparing Shiny Metal

When working on shiny metal, you can first buff the metal surface slightly matt with a fine grade of emery paper or steel wool so that marks show better!
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Here a strip of silver has been cut to the right length, width and thickness for the intended ring, then the desired pattern drawn on it free hand, prior to saw piercing. The outline was traced over with a scriber.
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Claire Wolfstirn’s bangle is made from sterling silver, then the linear pattern on the surface inscribed with a fret-working technique. A simple design that requires extreme attention and precision in the drilling and cutting, and a good example of how basic skills can be used to achieve a fine impact on a work. GILLES COHEN


Saw Piercing
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Loading a new saw blade on to the saw: wedge the frame between the bench peg and your chest, then lean gently forwards to compress it and create the necessary tension to keep the blade taut.


Saw piercing is the most versatile method of cutting, and the most accessible to the small jewellery workshop. To begin this process, you will first need to load the saw blade on to the saw frame: sitting in front of your bench, lodge the frame between the bench peg and your chest with the handle towards you and the blade clamps upwards, leaving your hands free. Take a saw blade with its teeth facing upwards and towards you (the jeweller’s saw cuts on the downward stroke), place one end on the first clamp and screw it tight, then gently push forwards with your chest to create some tension in the frame, and secure the other end, making sure that the blade is nicely locked and taut.

Initiate your cut with the first stroke of the saw upwards, gently making a nick on the metal where you want the cut to be; then with firm and precise downward strokes, follow the marked line. Keep the movement vertical, and try not to wobble from left to right, as this will cause the blade to break; if the blade is getting caught in the metal, run it through a beeswax block a couple of times to lubricate it for smoother cutting.

When you need to change the direction of cutting, such as around angles or corners, run the blade on the same spot a few times, gently turning the wrist of the hand that is holding the saw frame towards the new direction of cut. If the design is of a fluid, curved nature, simply follow the curve by gradually adjusting and turning the saw with your wrist, aiming at that angle while continuing to saw, and not forgetting to move the metal along towards the cutting direction, ‘feeding’ it to the saw so as to achieve a smoother finish.

When working with fretwork that has internal spaces to be cut out, you will first need to drill small holes within those spaces so as to insert the saw blade. Using a centre punch, mark an indentation on the metal surface near the cutting line of that area. The indented dimple will allow the drill bit to bite better without the risk of slipping along the metal. Load your pendant or bench drill with an appropriately sized drill bit – the usual diameter is either 0.9mm or 1.0mm, which is sufficient to accommodate the thickness of a jeweller’s saw blade; a finer diameter is used for finer saw blades where the design dictates this. Put a drop of engineering oil on to the tip of the drill bit for easier drilling and to stop it overheating, preventing any possible breakages.
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The location of each hole is marked using a spring-loaded centre punch. This will help the drill bit to bite, and will avoid any slippages.



[image: image]

The holes are drilled using a drill bit wide enough to allow the saw blade to be inserted and start the fretwork.
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When working with fretwork, try and maintain a vertical stroke to the saw, unless the design calls otherwise.
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A ring made in iron by Christa Lühtje, keeping to her traditional use of minimalistic geometric forms, elegantly executed to elevate the chosen material in her unique style. MIREI TAKEUCHI


Hold your work to be drilled secure on the bench peg or on the bench drill’s table, and start drilling the metal slowly by lowering the drill vertically with gentle pressure; apply more oil as needed. Do not forget to wear a pair of goggles to protect your eyes when drilling is in progress. Once the drilling is done you can insert the saw blade through the hole, secure it on the saw frame and carry out the piercing as before.

When a small area in an intricate pattern requires further cutting, or to refine the shapes of the fretwork, another useful technique often practised by jewellers is to use the saw blade in place of a file. By using a finer blade such as 3/0 or a 4/0, and with repeated vertical strokes of the saw with its blade placed sideways against the edge of the metal, the excess metal can be cut away more gently and precisely, achieving a neater and sharper finish.


Use a Drop of Engineering Oil

Make it a routine to use a drop of engineering oil on the tip of the drill bit when drilling, as this will definitely prolong the life expectancy of your drill bits, and should save the problem of possible breakages.


Using a Guillotine

A bench-mounted guillotine is often used for cutting thick wires or large sheets of metal into smaller, more manageable sizes, and where a hand cutter or saw cannot cope with the job. Using a guillotine is generally more precise, it saves time and material wastages, and with more expensive models you get very little edge distortion. Its limitation, though, is that it can only cut in straight lines.

Mark your cutting line on the metal just as before and place it on the guillotine, aligning the mark with the blades. Hold it firmly and operate the guillotine’s lever, gradually bringing down the blade to make the cut.

A thing to remember – and this applies to all methods of cutting – is to allow for a little extra material, and to always cut slightly on the outside of your traced line or pattern; the extra material can be removed later in the making process, which allows for a more precise finish.

FILING
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The saw-pierced strip for the ring being cleaned and refined using a three-square needle file that can reach into the recesses of the design.


Filing and sanding your work after saw piercing and cutting is the essential and necessary next step before assembling the various parts that make up your piece, bringing components together ready for soldering, or polishing the finished piece for that matter. By filing you can refine each element and shape it gradually to perfectly fit your design, something that is generally a lot easier to do on individual elements prior to assembling them rather than after, especially when crafting a clean and precise jewel. As with complex designs, the better the preparation at each step, the better the finish of the work will be, showing the quality of the work and attention to detail.

It is important to use the right type of file for each job, so you must first pay attention to the profile of the piece to determine the shape and size of the file required, and you must also consider the amount of material that needs to be removed, as this will determine the cut (coarseness) of the file. For example, a straight or convex curved profile will call for a flat file, while a round or a concave curved shape will need a half-round or a sage file to match the curve. For the inside of a square window shape you will need to use a three-square or square file in order to deliver a sharper, more precise finish.

A hand file will be of preference in most cases, but when working on a small or restricted area, a needle or riffler file of the same shape will have to be used. For coarse work start with a cut 0 or cut 2 file to remove the excess material, moving on to a cut 4 for the finer finish.

Files cut on the forward stroke, so support your work against the bench peg, place the end of the file over the surface of the piece, and push away from you while applying gentle downward pressure and moving the file along the surface. After a few strokes, stop to examine your progress and repeat as needed, preferably by filing across the previous filing direction – for example, if you were filing from right to left, try to change from left to right – as this will help minimize file marks and bring evenness. For straight lines or 90-degree angles, hold your piece against a set square to check for accuracy, and if there is a gap showing, file again on the uneven area until it fits perfectly next to the tool.

When filing inside rings and bangles, use a half-round or sage file that fits the curvature, and rotate the ring or bangle as you file along the surface. After one or two full revolutions of the piece, turn it round and do the same on the opposite side of the shank until you have a smooth finish on the surface, yet maintaining the expected finger or wrist size. You can check the inside curve against a mandrel for any unevenness, at the same time keeping an eye on the diameter to avoid any oversizing.

When the filing is done and you are satisfied, sand the edges slightly with a buff stick to remove any metal burrs left over from the filing, and to ensure a surface that is smooth to the touch.

If you plan to use your files routinely on materials other than precious metals, it might be worthwhile to consider having a separate set of files for that purpose. This will prolong the life of your expensive jewellers’ files, and will also prevent possible cross-contamination of materials that can be transferred as fragments clogged in a file’s teeth.

FORMING AND SHAPING

Manipulating metal and moulding it to the design requirements with as little blemishing and waste as possible, is a paramount skill of the proficient jeweller, particularly where precious metals are concerned.

Roller Milling

To change the thickness of your material in an even manner you will need to use roller mills. Most mills will allow you to pass sheet material through them to make it thinner in gradual and repeated steps – or square wire, for that matter, that can be passed through the various sized V grooves on the rollers. Keep the metal malleable by annealing and pickling (an explanation of these processes is given later in this chapter) every few passes, always making sure that the surface of the metal is absolutely clean from any fluxes or other foreign bodies, which could potentially mark the surface of the roller, thus permanently damaging it.

Wire Drawing
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Silver wire being drawn through a round draw plate secured in a bench vice, to reduce its diameter.


For round or other geometric profiled wires you are most likely to use an appropriately shaped drawplate, and pull the wire through the gradually smaller holes with draw tongs until you reach the required thickness. Begin by filing one end of the wire to a taper, then insert it through the back of the first hole on the draw plate that is slightly smaller than your wire’s diameter, so that a small tip protrudes enough through the front end for the tongs to grip hold of it. Do not forget to anneal, and if necessary wax the wire to ease its passage through the plate. With a consistent pull, draw the wire through the plate; then move on to the next smaller hole until you have the needed size, annealing the wire every few passes.
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Chao-Hsein Kuo designed this bangle with a simple but minimalistic approach in mind; the form was constructed with anticlastic techniques to bring to life the elegant fluid shape that resembles the wind. The multiple strips of twirling metal are beautifully executed and finished. CHAO-HSIEN KUO
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A sequence of spiral-like, silver fine gold-plated ringlets were threaded together to form the pattern and texture of this ring designed by Sonja Seidl. SONJA SEIDL



Forming a Ring from a Strip of Metal

In this step-by-step section a ring is made using the saw-pierced strip that was prepared as described earlier in this chapter. However, a similar sequence can be followed to form any other ring from flat strips of material.
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STEP 1 To make the ring more interesting a section of 18ct yellow gold is added to the silver saw-pierced strip prepared earlier. The gold element was approximately formed and then soldered to the end of the strip, before being fretworked and filed to match the rest of the pattern.
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STEP 2 The annealed saw-pierced strip is placed over a round former and gently pushed down to initiate the bend and start forming the ring. Keep the strip at 90 degrees to the former so that the ends meet when the shape is closed.
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STEP 3 The ends of the strip can be tapped with a mallet over the former to help bring them together and close the ring. Work over a piece of leather to avoid marking the metal’s surface unnecessarily.
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STEP 4 Run the saw blade through the gap where the two ends meet to ensure they are parallel to one another and that they are a perfect match. You may need to repeat this process a couple of times, tapping the ends closer together with the mallet before each attempt. As an alternative to the saw, a flat needle file can be used to file the gap even. Once you are happy that the ends fit nicely together, tap or squeeze the gap close one last time, then solder the joint. Cool, pickle, rinse and dry the ring ready for the next step (further explanation of these processes is given later in this chapter).
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STEP 5 After filing off any excess solder at the joint, the ring can now be inserted on a steel triplet and tapped true round using a mallet. Work gently and gradually as you do not want to stretch the ring, simply to correct its shape. Keep rotating the triplet, and at every round, turn the ring over on the triplet to counteract its conical shape until it is round and both ends are of the same diameter. The ring can now be buffed clean of any fabrication marks, and polished inside and out to the desired finish.
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The finished ring alongside a narrower version of the same design, both oxidized and given a matt finish on the outside.




Bending

Bending material to the required shape can be done using a few different methods, but however you choose to proceed, it is always best to begin with flat and straight metal for a neater finish; any kinks can be removed by gently tapping the annealed metal with a mallet over a flat, polished steel block.

For shaping thinner gauges of wire or strip, most forming will be done using pliers of the right nose shape. Holding the work steady in one hand, use the pliers to gently grip the work, and bend it to the desired shape without applying too much pressure as this will mark the metal (for extra protection use a piece of old leather or felt between the jaws of the pliers). Quite often when working with short lengths of metal or in small-scale work, you will find it easier to use two pliers at the same time, one to hold the piece secure while the other does the bending.


[image: image]

A thin strip of 18ct gold is bent at a sharp angle using a set of parallel pliers to hold it secure, and another flat-nose set to manipulate it into place.


Another way is to use a former on which to shape the metal; this can be a mandrel (wooden or metal), a silversmith’s stake, or any other smooth, solid surface that matches the profile you are trying to achieve. Formers can also be easily made by carving the desired shape out of hardwood; these are particularly useful for repetitive shaping. The work is placed over the former and gently tapped with a mallet until it follows the shape of the underlying surface.

Forging

More serious forming is done by forging, the controlled shaping of metal with the use of a hammer. By exploiting the malleability of precious metals, the blows of the hammer will stretch and elongate the work, extending the range of shapes and forms that can be achieved compared to simple forming. The shape of the hammer’s head is of paramount importance, as it will determine the direction of deformity when it strikes and indents the metal, forcing it to stretch in a certain direction. Thus a round-head hammer will push metal in all directions, whereas one with a cylindrical head will stretch the metal across the axis of the head. Forging is usually done against an anvil, stake or steel block.

Due to the compression of the molecular structure of the metal during hammering, it will harden and will need to be annealed at regular intervals; conversely this stiffening of the metal allows for interesting graduating transitions in thickness, and for fine, delicate-looking shapes to be created.


Making a Graduated Wire Bangle

A quick and easy way to prepare graduating wire, and one that avoids a lot of unnecessary forging, is to use rolling mills to taper the ends of a rod. The example described here is for a bangle that is graduated symmetrically on both sides starting from the middle, but the technique can also be used for asymmetric or one-sided designs.
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STEP 1 Starting with a piece of annealed wire thick enough for the central section of the design, feed one end into the V grooves of the rolling mill to begin reducing its thickness, and roll, stopping just short of the middle section, leaving that intact. Rotate the mill’s handle the other way to reverse the process and draw the wire out of the rollers, and then mill the other end of the wire in the same manner. On the next pass through the mill, stop milling a little short of the first run to start creating a stepping effect on the wire as you move away from the middle section. Keep swapping the sides until the wire has stretched enough to reach the overall length aimed for, and the ends are as thin as intended. Anneal in between passes if the wire starts getting too hard to work with.
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STEP 2 Once the roughly graduated shape is achieved at the rolling mill, anneal the metal once more and pickle it to clean it. Then place the wire against a steel block or anvil and, working from one end at a time, begin to hammer it with a forging hammer in an outward stroke from the thickest part to the thinner section so the metal stretches out evenly under each strike, and the graduated steps are blended together in one smooth, seamless shape.
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STEP 3 After working the wire for a while, anneal the now hardened metal so that it resumes its malleability, then continue to shape and form it with a heavy planishing hammer.
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STEP 4 When the overall shape has been achieved to a satisfying degree through forging and hammering, use a rough crossed half-round file to file away any uneven parts of the surface to further refine the graduated shape. The ends of the wire are likely to have formed hollow parts as a result of the metal stretching, so cut them away to reveal the solid ends.
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STEP 5 The smooth wire could now be shaped, but in this instance a hammered textured is applied to the surface for a more interesting finish. Strike the metal lightly and repeatedly with strokes from a blocking or embossing hammer to create little indentations all the way round the wire.
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STEP 6 The annealed, graduated and textured wire can now be bent into a round or oval bangle, by shaping it over a bangle mandrel; use a rawhide or plastic-headed mallet to avoid any marks or scratches.
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The open graduated bangle was finished and polished after two silver decorative elements were soldered at each end.



Doming
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A small and minimalistic ring made by Evangelos and Miranda in silver with 18ct yellow-gold granulated beads. The main decorative part is a domed half-round cup that holds the gold granules.


To create hollow domes you will need to use a doming block and punches. With the use of a disc cutter, punch out a disc of the required diameter and thickness from an annealed sheet of metal. Place the disc over one of the larger holes in the doming block, and using a punch slightly smaller than the actual size of the hole (to allow room for the thickness of the metal), hammer the disc down into the hole. Anneal and repeat the process, working from the biggest hole down to the one required for the size of your dome. To create a sphere, simply solder two domed halves together.

Textured surfaces must be protected by using masking tape on the textured face of the metal, or by inserting a thin piece of leather into the block hole under the metal; it is also better to use wooden punches, as these will not distort the metal as much as steel ones. The domes and spheres can be used as embellishments on rings and bangles, or as receptacles in which to set gems, or to accommodate other elements of the work.

Swaging

Swaging is the process of creating cylindrical curves, channels and tubes, in a manner similar to doming. A strip of metal is placed over the groove of a swage block, and with a rod over it, is hammered down to force it into the cylindrical shape of the groove, working from the widest groove down to the narrowest as needed. To create a tube, the flat strip of metal is swaged until its two sides meet to form a tight seam. For a better joint, run a saw blade through the seam to clean it, making the two sides absolutely parallel to one another, then press closed and solder. If required, the tube can be drawn through a round draw plate to reduce its size, with a short piece of wire soldered at one end to help grip and pull.

Scoring and Folding

On very thin material you can usually achieve clean and accurate bends by folding with pliers, but for thicker materials this is not so easy. It is therefore better to score the metal prior to folding, to allow for the creation of sharp and precise corners or edges.
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This rectangular bezel has been scored on the inside of the folds to create a sharp-cornered setting for a gemstone. It has then been folded at 90 degrees and reinforced with solder on the inside.


Mark the inside of the bend by scoring a line at the desired location on the metal strip, then run over it with a saw blade to make a shallow cut. If folding a right angle, then use a four-square needle file to make a 90-degree groove almost to the full thickness of the metal; for other angles adjust the degree of the groove accordingly. Try and keep the file steady and parallel to the metal in order to achieve a uniform groove along its whole length.

When this is done, carefully fold the metal using pliers, and check with a set square that the angle is true prior to running some solder on the inside to strengthen it. For longer folds, scoring tools are used to scrape the groove on the sheet of metal, which has been clamped down on a jig to keep it steady and to guide the scorer straight.

ANNEALING
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Here the metal has reached its annealed temperature, a dull cherry-red colour.


Newly purchased precious metals usually come in a soft, malleable state so they can be worked straightaway, shaping and forming the ring band or bangle. If the metal is worked on excessively, in time you will notice changes in it: it will become harder and will be more resistant to your efforts, and occasionally signs of cracks and splits will occur. This is due to its crystalline structure being overly stretched and compressed. So in order for the crystalline molecules to reform and to return the metal to its malleable state, it is necessary to anneal it before you can continue working it.

This means gently heating the metal using a torch or in a kiln, and maintaining a set temperature for a short period of time to allow the molecules to recover their natural condition. The temperature and the length of time differ from metal to metal, but with some practice you will soon know what to do. It is best to anneal your work in a low light or darkened area, where you will be able to see the changes in the colour on the metal.

Place your piece on the soldering or charcoal block, and adjust the flame of the torch so a bushy blue cone is seen. With a circular motion of the torch, gently heat the metal until it turns a dull cherry red, then either soften your flame or distance it from the work in order to maintain that colour for the period of time required to thoroughly soften the metal. Do not allow the temperature to go excessively high, as this might have an adverse effect on the metal’s structure, or in the case of silver, cause excessive firestain.

The annealing is then done. Leave the work on the block to cool for a few minutes or so, then quench it in water and place it in the pickling solution to clean it.


Firestain – Its Causes and Minimizing its Occurrence

Firestain, also known as firescale, is a common phenomenon in silver alloys and low caratage gold. It is caused by the formation of copper oxides just below the surface of the metal after prolonged, repeated or high temperature heating, and appears as a grey stain or purple flakes. Sometimes the firestain will not show immediately, and only when the finishing process takes place on the work (removing the top layer of the metal) will it be revealed and the underlying oxides exposed.

A few things can be done to minimize its occurrence, such as covering the metal’s surface with generous amounts of flux during annealing and soldering, or applying a coat of an inhibiting paste such as Argo-tect, or avoiding the use of intense localized flames, and instead using a neutral or reducing flame to apply general heat to the work.

On occasions where the above measures do not eliminate firestain altogether, you can remedy the problem by filing and sanding away the top layer of the metal to get rid of the oxides.

In addition, silver alloys can be treated in a process known as ‘depletion guilding’, where the offending piece is heated to almost annealing temperature, then allowed to cool somewhat before it is quenched in the pickle; it is then rinsed in water, and gently brushed with a brass-bristled hand brush. This sequence is repeated five or six times until the metal appears whiter and the copper oxides have disappeared: this is because the silver elements within the alloy will have risen to the surface, forming a layer of pure silver.


PICKLING

When metal is heated during the process of annealing or soldering, it reacts with the atmosphere and tends to form oxides on its surface. In addition the fluxes used to aid soldering form a hard, glass-like film on top of the metal. In order to remove these, a ‘pickle’ is used that is an acid solution made up with diluted safety pickle salt, or sulphuric acid and water: use one part acid or salt to nine parts of water, and always add the acid to the water, and not the other way round.

Work in a well-ventilated area, and remember to wear gloves, goggles and other protective clothing when mixing this. Beware of the chemicals’ toxic and corrosive nature, and always read and follow the manufacturer’s guidelines for health and safety measures.

The solution works faster when it is heated in a temperature-controlled pot or pickling tank, such as you can buy from specialist suppliers; a cheaper alternative to the professional equipment is a ceramic slow cooker. The temperature of the solution must be kept low, and the lid kept on the container to prevent the fumes from evaporating and the solution from drying out. The solution can be topped up with water from time to time to maintain its volume, but the whole of the pickle bath will need changing once it becomes over contaminated with the dirt and flux residues left in the bottom of the crock, and the solution has become bluish in colour.

Neutralize the used solution with baking soda, consult your local authority for the safe and environmentally responsible way to dispose of this, clean your tank or pot thoroughly, and then start afresh with a new bath.

Having allowed the metal to cool somewhat after the soldering or annealing process, use brass tweezers to immerse the work in the bath; avoid using steel tweezers, as the steel will contaminate the solution and cause an electrochemical reaction of copper particles present in the solution to adhere to the surface of your work, thus turning it copper red. For the same reason ensure the removal of any iron binding wires from your piece before submerging it in the bath.

Once the metal is clean and has returned to its natural colour, remove it with appropriate tweezers and rinse it under clear running tap water, making sure there is no trace of the acid left on the metal. Dry it thoroughly. Repeat this process as necessary throughout the making processes.

SOLDERING
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An intricate ring designed by Evangelos and Miranda, made in silver and 18ct yellow gold. An accomplished soldering job combining the two different metals.
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A ring of illustrative and graphic design from Simeon Shomov. Skilful soldering is used in assembling the fish and the rectangular box, made with silver, and gold plated for added contrast. The ring band was then soldered underneath the box. SIMEON SHOMOV


Soldering is the most widely used process for joining together the various metal elements of a piece of jewellery: it works by utilizing the interaction of heat and solder, which is an alloy of similar metal composition to the one being soldered but with a lower melting temperature. The heat from the soldering torch melts the solder, which flows into the seam of the join, penetrating the metals and forming a strong union. Soldering can be a very challenging process to start with, but with patience and practice you can learn how to assemble the most intricate designs with ease.

One of the most important principles for successful soldering is careful preparation, and a clean and well fitting joint is essential for a trouble-free operation that will result in good adhesion. So before attempting to solder any pieces, make sure that when brought together they fit well, with the minimum gap possible between them. Any grease or oxides must be removed from the surface of the area to be soldered, either through mechanical or chemical means, as their presence will prevent the solder from effectively bonding the metals together.

To keep the soldering area clean and to prevent it oxidizing during the heating process, a suitable flux needs to be applied all over the joint; in the case of silver this can also help minimize the formation of firestains. The solder must also be clean of oxides and coated with flux. For a list of popular fluxes and their application, see Chapter 2, about tools and equipment.

Solders come in different alloys, grades and shapes to suit the job in hand. They are widely available in three grades – hard, medium and easy, denoting the melting temperature – for most of the precious metal alloys such as silver, gold (9/14/18ct, yellow/white/red and so on) and platinum, and come in panel, strip or wire form. There is also commercially available solder paste that comes already mixed with flux in a syringe for ease of application and use, also in the three melting temperature grades.

As a general rule, always start with hard solder for the metal alloy you need to join (making as much use of it as possible), then move on to medium for any subsequent joins on the same piece, and finally easy, which is used in the final stages of soldering. This is to prevent previously soldered areas from running and reopening the joints. It is good practice to solder the biggest elements of your design first, as they will require more heat input, before adding more delicate parts.

Try to apply the right amount of solder at each stage, and clean off any excess before continuing, as the solder itself can etch into the metal surface, causing damage. When joining different metal alloys together, use the solder suitable for the metal with the lower melting temperature – for example if you are joining a gold element to a silver ring, then a silver solder must be used. Anyhow, each soldering job requires different attention, and you should therefore assess the process needed in advance.


Different Flames and their Uses

It is essential for the skilled jeweller to be able to distinguish the type of flame produced by the torch, and to control and adjust its heat application on to the work. Flames are commonly grouped into three categories: a reducing flame, a neutral flame and an oxidizing flame. The flames illustrated are produced from a torch using natural gas combined with oxygen.
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REDUCING FLAME Also known as a carburizing flame; it contains more gas than oxygen. It appears bushy and soft with an orange-red outer envelope, and it has a lower heat output. It is mostly used in the beginning of a heat cycle so to allow the fluxes to settle before increasing the temperature. It is also preferred when annealing silver as it will absorb a lot of the atmospheric oxygen around the work and reduce its effect on the metal, somewhat minimizing firestain.
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NEUTRAL FLAME A more balanced flame, combining equal amounts of gas and oxygen. It has a clear and better defined shape, which indicates complete combustion of the gases, and therefore it has the least chemical effect on the metal; as such it is the preferred choice for most jewellery work. The hottest part of the flame is at the tip of its inner cone. It is worth mentioning that portable handheld torches have less scope for adjustment and will mostly produce this type of flame.
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OXIDIZING FLAME The result of an increased oxygen supply as compared to gas. It has a very short and sharp inner cone that is pale blue in colour, and it gives out a high-pitched, hissing sound. This flame has the highest heat output of all, but at the same time will tend to oxidize the surface of the metal a lot more, and this could inhibit soldering. It is mostly applied to areas where extreme localized heat is required, such as the soldering of platinum.



Soldering Methods

Different application methods can be used to apply the solder to the joint, and which you choose greatly depends on each job.

Using Pallions

Most basic soldering is done by using a solder panel or strip that has been cut into small snippets called pallions. These are applied with a brush or a pair of tweezers, spaced all along the edge of the fluxed joint. The work is then gently heated until the flux settles after its in itial expansion, at which point you can check that the position of the join hasn’t shifted, and can reposition any pallions that have been blown away by the reaction of the flux.

When all is well, the heat input from the torch can be increased: distribute the heat evenly over the whole soldering area, and continue until the solder has run all along the joint. If there is insufficient solder to fill all the gaps and while the work is still hot, more pallions can be added with a solder pick: melt them to tiny granules on its tip, and transfer them to the join where needed.

One thing to note is that the solder will flow towards the hottest spot on the metal, so it is essential to direct the flame where you want the solder to go, and to heat that area evenly. The solder can be further guided while molten to the direction you want with the tip of a solder pick, as you would with pushing a liquid.

Wire-Feed Soldering

Another method is wire-feed soldering, often used in areas where a high amount of solder is required, such as lengthy joints, or for areas that are difficult to reach. Prepare and flux the joint as before, along with a sufficient length of wire solder. Heat the work until it is very near the melting temperature of the solder, then feed the wire solder to one end of the seam while moving the torch along the join to help distribute it along its length.

Sweat Soldering

Sweat soldering is an alternative technique that is particularly useful when joining pieces with textured surfaces, but also for putting small and large pieces together that require a differing amount of heat input. Here you prepare the elements that will be joined together and separately melt some solder on one or both pieces at the point of union. The pieces are then assembled and heat applied until the solder runs again and fuses them together.

When soldering extremely thin components to a much thicker item, just the bigger piece is pre-heated, and while it is still hot, the smaller one is then introduced, held by a pair of tweezers and kept steady in place until the solder runs. Occasionally you might need to shield the delicate component further by attaching a masking element to it such as a cotter pin or tweezers that will draw some heat away from the component and prevent it from melting.

Solder Paste

When using solder paste, simply assemble the work and squeeze a small amount of the paste from the syringe directly to where it is required. Heat it until it melts into the join.

Supporting the Various Elements

Quite often you will need to support the various elements to keep them steady in place during soldering, and there are a few different ways to do this. The easiest and most common is with the use of reverse-action tweezers, which can be simply rested on the soldering block to hold the work, or clamped in an adjustable base to act as a third arm.

Another popular way is to use binding wire to secure the work together, though be sure not to over-tighten it, as it might cut into the metal while the work expands during heating – a good way to prevent this is to make some kinks on the wire by twisting it with pliers, so that it can expand with the work.

Other supports include cotter split pins, charcoal chips in a steel container, as well as upright positioned fireproof blocks for the work to lean on. For extremely intricate work you can even use plaster of Paris to hold the elements securely in place, before soldering them once the plaster dries.

The Thermal Property of the Metal in Use

Another factor that influences the soldering process is the thermal property of the metal in use. Silver and copper, for example, have a high thermal conductivity, meaning that the heat dissipates quickly away from the join and therefore it takes much longer to reach the melting temperature for the solder to run. So when soldering these metals the flame is generally applied to the whole of the piece to heat it up, before concentrating the flame on the soldering join; and note that when this heats up it could possibly adversely affect neighbouring joins previously soldered, so pay extra attention to this possibility. Other metals, such as gold, platinum or palladium, have a lower thermal conductivity and therefore the flame can be focused directly on the soldering area from the start, meaning that existing joins nearby are less likely to be adversely affected.

The Use of Inhibitors

On some occasions you might want to prevent the solder from running into certain areas of the work; this can be a challenge for even the most experienced of jewellers, so the use of inhibitors is called for. A simple solution is not to apply flux to that area, so the deliberate formation of oxides should stop the solder running. For more control you could mix some rouge powder with a few drops of engineer’s oil to make a paste that can be used to mask the area.

On other occasions during a repair you might want to insulate a part from the heat to prevent possible damage – for example when gemstones are present on a ring. The best way to do this is to apply a good layer of commercially available cooling gel over the gems for coverage – although be aware that it is not entirely guaranteed that they will not be affected.

Finally: When the soldering is done, leave the work to cool for a couple of minutes on the soldering block. Make sure to remove any binding wires or other steel supports from the piece, then place it into a warm pickle to remove the hardened flux and oxides.
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In this bangle, Andreea Mogosanu uses the cold-casting method. The cellulose and resin main body is perforated with holes in different sizes to bring out the effect of her design; the object was then riveted together with silver ends for its finish. ANDREEA MOGOSANU



[image: image]

This bangle from Sonja Seidl is made in silver and 18ct gold using the repetitive pattern of the traditional European chainmail technique, giving it the soft, tactile feel of the heavy textile when worn. SONJA SEIDL


The Laser Welder

A more modern and technologically advanced way of soldering precious metals together is with the use of a laser welder. Once experienced, it is an easier, faster, more accurate and less destructive method to put elements together. But the set-up costs are substantial, and often prohibitive for the small workshop. However, there are some practitioners who do provide this service and can be subcontracted to carry out the work on pieces that cannot be easily processed using the traditional method of soldering with a torch.

RIVETING

Riveting is a cold joining technique used to secure together mixed materials when soldering is not possible; quite often it becomes a decorative part of the design. There are many different ways of employing the riveting processes, but the principle is largely the same: a hole is drilled or punched through the stack of materials to be joined, and a rivet is inserted in the hole and secured by enlarging or stretching both ends. It is a versatile method in that it not only joins the components together when parts cannot withstand the heat of soldering, but it also allows the expansion of the design’s ideas with the use of mixed media combined with precious or non-precious metals.

The riveting process itself is a quick matter, but some advance preparatory work and planning is needed. Consider what materials you will be bringing together as part of the design, and their compatibility. Will they allow any further work to be carried out on the piece once all are secured together? For example, if precious metals are to be combined with a ferrous element such as a screw or nail, the work cannot be pickled after riveting. Similarly if you incorporate paper, fabric or any organic materials with metal, you will not be able to do much polishing afterwards as it will probably soil the material, and it cannot be washed off. It is therefore usually best to first finish most, if not all of the work on the individual elements to be joined, and to rivet the work together in the final stage.

Another thing to consider is the type of riveting you wish to apply, as that will obviously affect the preparatory work that is needed. Will the rivet be flush with the work’s surface and largely invisible, simply there to hold the elements together unseen? Or will it form part of the design and be a decorative statement?

To start with, mark the location of the rivets on the uppermost surface of the design and drill pilot holes through it, then enlarge these to the exact diameter of the rivets. Do not make the rivets too thin otherwise they will bend under hammering.

Now gather all the prepared components of the work and stack them up in the order dictated by the design. When you are happy with their arrangement, hold them securely in place using masking tape, parallel pliers or any other appropriate clamping device.

Using the holes on the top surface as a guide, drill through the stack, making sure that the drill is held absolutely vertical to the work. To minimize the risk of the underlying layers moving, insert a thin pin after drilling the first hole before proceeding with the rest. If any of the middle layers are made of weak material that will not withstand the pressures applied during riveting, then small metal tube spacers of the same thickness as the material can be placed around the hole to maintain the gap and protect it against fracture.


Forming a Simple Ring from Round Wire
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STEP 1 Take a piece of annealed round wire, a little longer than the circumference of the ring needed, and position it over a round, shaped former, here the shaft of the doming punch. Push down on the two ends with your fingers to initiate the curving of the shape; this is to minimize any tool marks and to maintain the roundness of the wire.
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STEP 2 Continue working the shape on a steel triplet with a rawhide mallet, and complete the formation of the ring by closing the circle and overlapping the two ends. Then gently tap the shape true round.
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STEP 3 Check the size of the ring on a ring stick and adjust it as required: squeeze the shape closer to make it smaller, or slide it lower on to the triplet to open it up and make it bigger. At this stage it is a good idea to leave rings a fraction of a size smaller than needed, as tapping them true after soldering will stretch them a little; it also allows for filing and sanding the inside of the ring during finishing.
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STEP 4 When happy with the adjusted size, place the ring against the bench peg and cut straight across both the overlapping ends of the wire with the saw.
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STEP 5 Bring the two ends together and align them as best you can, checking the gap between them to make sure it is parallel. If it is not even, run the saw blade again through the joint, or use a flat needle file to adjust it until it is perfect. Push the ends close together again.
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STEP 6 Place the ring on a honeycomb block and cover the joint with a generous amount of flux. Apply some heat with a gentle flame to the metal to dry the flux, before increasing your torch’s heat output to a neutral flame. Melt a pallion of hard solder and pick it up on the tip of a solder pick, and place it on to the joint where it is needed. Continue heating the ring, concentrating the flame around the joint but not holding it still, until you see the solder beginning to run into the gap of the joint. Remove the flame to check if the gap has been filled, and if not, apply some more solder and reheat.


Once satisfied, allow the ring to cool before immersing it in a pickle bath for a few minutes to clean off the oxides and hardened flux. Rinse thoroughly with water and dry, then file away any excess solder around the joint. Place the ring back on the triplet and gently tap it true with a mallet; check the size once more, before buffing it all over ready for polishing.



Protecting Textured Surfaces

Delicate or textured surfaces can be protected from any damage that may occur during the riveting process by wrapping them with masking tape.
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A delightful bangle made by Fabiana Gadano with recycled PET material, using it as the focal point of the piece. The process that turns this decorative part of the design into an attractive floral display is elaborate and skilful; the brass wire is then shaped round to link the repeat pattern of petals that are interconnected through the whole bangle. DAMIÁN WASSER


Flush Riveting

If the rivets are to be flush, then the holes on the two outer surfaces need to be countersunk by using a ball burr slightly larger than the diameter of the rivet to widen the opening of the hole. An annealed wire of the right diameter is cut just a little longer than the thickness of the piece and inserted through the holes so that it protrudes from each end by a couple of millimetres. One end is then tapped gently with a jeweller’s hammer, while the other end is rested against a steel block or on a bench vice, until the head of the rivet starts to spread out.

Rotate the work and repeat on the other side, working gradually from both ends until the wire has spread well enough to fill the countersunk space around the hole and all the layers of the stack are held firmly in place. You can then file and buff the rivet flush with the work surface, before the final polish.

When riveting with a tube, the method of application is the same, except for stretching the rivet’s head. Gently tap the tube into place through the hole, leaving a little extra protruding at each end. Using a centre punch with a conical tip, or a doming punch of slightly bigger diameter than the tube, place it over one end of the rivet and hammer gently to stretch open the mouth of the tube. Once it spreads enough to create a head, stretch open the other end in the same way; then file each end lightly with a needle file, before buffing with an emery paper stick.

Decorative Riveting

Riveting can also be used as a decorative part of the design by leaving the head of the rivet pronounced at one end when the design concept needs to emphasize that part as a focal point when looking at the work. In this method, the head on one side of the rivet is fashioned in the desired motif prior to its insertion in the hole. This can be in the shape of a screw, a nail, a molten wire tip or a saw-pierced or cast component that is soldered on to the end of a wire. Once inserted through the hole, the other end of the wire is then tapped secure as before to keep the rivet in place.

SIZING AND RESIZING

Sizing Rings

Sizing is an essential skill in ring making, requiring absolute precision, since the smallest inaccuracy in size will result in an ill-fitting piece. When producing a ring for somebody it is very important to take good finger measurements to start with: using a ring gauge, try the various sizes until you find the one that just about gets over the knuckle and fits comfortably on their finger, but not too tightly.

It is important to remember that the wider or broader a ring is, the tighter it will feel on the finger; so if your design is to have a thin shank, then use a thin gauge to measure with, and use a wider version for a broader ring. Different seasons and weather conditions during measurement can also play a part, as on a hot day or in a warmer environment our fingers have a tendency to swell, and when we feel cold they are more likely to be their normal size; so make allowances according to the season and the weather, so the ring is comfortable to wear throughout the year.

Once an accurate measurement has been taken, you can make the ring according to that size, confident of its perfect fit. But on occasions and if practicable you might want to have a fitting appointment for the client to try the ring for size before its completion, especially when working on elaborate or unusual pieces; this is best done once the main body or shank of the ring is ready and before adding all the details, finishing touches, gemstones and suchlike, so it can be adjusted if necessary without too much obstruction or complication.

Quite often small adjustments need to be made on existing rings, either to fit a new purchaser or because the wearer has lost or gained some weight. For small enlargements, and if the design allows, this can be done by stretching the metal of the ring shank a little. To do this, place the ring on a triplet and gently tap it all the way round with a wooden mallet, forcing it lower on the triplet and thereby gradually expanding its diameter and size – do not forget to rotate the ring on the triplet as you go, to maintain symmetry on both sides. Another way is to use a ring stretching tool, as described in the tools and equipment chapter of this book.

Alternatively a small section of identical metal can be added in the shank to make the ring bigger. Identify an inconspicuous part of the shank (usually at the bottom of the ring) and make a straight cut across it, then place it on the triplet and force the cut open until the ring is the correct size. Prepare a piece of metal to the correct dimensions, curving it on a swage block to fit the profile of the ring’s gap, then place it in the ring and adjust it, and solder it in place. After pickling, file off any excess solder and shape the added piece to blend with the rest of the ring before buffing and polishing. Similarly for size reductions cut a small section of the existing shank away, bring the two ring ends together, run the saw blade through the gap once more for a perfect fit, push to close and solder.

As always, be aware when gemstones are involved, and take appropriate precautions to protect them from possible damage or fracture while you carry out these adjustments. On some occasions it might be safer and more practical to make a new ring to the correct size, especially when the adjustment called for is beyond the comfortable tolerances of the existing ring.

Sizing Bangles

The sizing of bangles is not as critical as with the rings, and small variations in size can be tolerated. However, it is obviously best to make any new commissioned pieces to the correct size, so use an adjustable bangle gauge to take measurements, just as with a ring. A closed bangle should pass easily over the fist, with just enough room for the hand to slip through; or for an open bangle the wearer should be able to insert the slim part of the wrist through the opening, before twisting it to secure it.


CHAPTER 5

Special Techniques

Special techniques in jewellery making include casting, texturing, etching, inlay and keum-boo, granulation and reticulation.
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Silver and 18ct yellow-gold ring set with Botswana agate; by Evangelos and Miranda.


CASTING
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A solid silver bangle made by Miranda and Evangelos. The cast piece was formed and modelled using wax sheets, and then textured. The folds and recesses give it a fluid effect.


Casting is one of the oldest techniques in metallurgy and an indirect fabrication process of precious metal jewellery, in that you first model your design on media such as wax, wood or plastic, and then create a mould around it, subsequently filling the hollow cavity with molten metal to create the actual piece as a replica of the original article. There are a few different methods and applications of casting in modern jewellery, making it a versatile and fun way to explore your creativity and to give material form to the designs you have in mind.

Model Making

For all types of casting you need to have a prototype of your design in a suitable medium, depending on the casting process you plan to use. This can simply be based on a found organic object such as a seed pot or wooden stick, or an existing item you would like to reproduce; but if you want to create something new, you will most likely have to carve your model out of wax.

Carving wax is available in different shapes and grades of hardness: this is indicated by its colour, which varies with each manufacturer. Hard-grade wax can be purchased in solid blocks, sheet form or in tubes (which is great for modelling rings), and as its name suggests, it is very hard and inflexible, making it ideal for highly intricate carving work with minute details; it can be shaped by sawing, filing, scraping, drilling or milling.
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A beautiful sculptural ring made by Dong Han. Made with conch, Song dynasty porcelain, 18ct yellow gold and silver. The concept of this design depicts the artist’s playfulness, in that he evokes the seaside by using a small shell, with the cerulean colour of the porcelain resembling the ocean. The ring shank was modelled with wax and cast in silver with 18ct gold plating, textured and then set with the natural objects. WEN LIAO


Medium-grade wax comes in similar forms to hard-grade wax, and can be fashioned in much the same ways. However, it is more flexible compared to the hard grade, and this favourable malleability makes it ideal when carving items with thin walls, as it is more resistant to breakages.
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Catalina Brenes’ work shows the influence of what nature has inspired in her designs. This bangle is made by hand carving wax, and is then double cast in brass and shibuichi – a Japanese alloy made of silver and copper – to create the depth of a labyrinth with its fluid lines. It is then finished in a contrasting effect. FEDERICO CAVICCHIOLI


A softer grade modelling wax is also available, and usually comes in wire or sheet form, which can be further softened in hot water. It is best suited for free forming sculptural shapes or patterns created by hand folding or cutting, as it is not so easy to file or carve. It can be melted and joined with other wax elements of the same or different grade to create interesting forms and shapes.

When carving for a ring, hard- or medium-grade wax tubes are recommended as they will hold the shapes better and more sturdily under filing or carving pressure; but if a bangle is intended, start by carving from a hard or medium wax block, or by forming thinner sheets of soft wax.
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A length of wax ring tube being cut to size before carving can begin. Note the spiral saw blade loaded in the saw.
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Wax ring being enlarged to the correct finger size by filing the inside using a coarse half-round file.
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Filing the outer shape of the ring for a smoother surface and to the desired form with a coarse file; any pattern or textures can then be added to it.
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A scalpel being used to carve the outer layer of wax into the form or curves required by the design.


Method

Mark the ring’s required width according to your design on a length of wax tube, and cut it to the appropriate size using a handsaw loaded with a spiral wax-cutting blade. Once cut, you can now file the inside of the wax tube to enlarge it to the correct finger size as required, using a coarse, cut-2 half-round hand file. File from one side at first rotating the ring around, then turn it over and file from the other side as before, making sure you constantly check the size on a ring stick and that it is true and even from both sides.

The next step is to get a rough approximation of your ring’s outline by removing as much excess material using a coarse file or scalpel; once you have the right overall shape in place you can start forming it further by carving the wax with miniature sculpting tools and picks, or coarse burrs on a pendant drill, and can begin adding the details to the design. Don’t worry if you make a mistake as this can easily be corrected by adding some molten wax to the affected area: heat the end of a dental carving tool over the flame of a methylated spirit lamp, and use it to pick small pieces of wax or wax dust from the filing process, melting and applying it to the model where the mistake was made.

Use needle files to refine the shapes and forms, as you would on a metal piece, removing any marks or scratches that were left on the surface of the wax from the sculpting tools. When happy with the pattern, wipe the wax surface clean with a soft, damp cloth and examine it for any imperfections: it is much easier to remove these at this stage, as any defects will be mirrored in the final casting piece and will be much harder to correct once in metal.
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Coral-shaped silver ring made by Mirka Janeckova. The main part of the design was crafted with wax into small clusters that resemble the coral reef branches, then cast in silver; it was then set and embedded with the cast porcelain. PAVEL DOUSEK
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This example of Andreea Mogosanu’s work is inspired by an animal’s anatomy. The hare’s head was meticulously sculpted and depicted in its finest details, cast in silver. It is plated in black rhodium to enhance the shape and details of the head, giving it a dark gothic feel, while the nasal area is plated in gold for contrast. The matching ring shank is shaped into an organic fluid form. ANDREEA MOGOSANU


Of course, these days technological advances in computer-aided design and modelling are quite staggering, so new options are opening up all the time for the designer jeweller as regards developing and producing models for the casting process. 3D printing is becoming ever more widely available and used, and is an area worth exploring as it falls within the budgetary reach of a small studio either to invest in the necessary equipment, or simply to access service providers in the pursuit of intriguing or one-off projects. Elaborate models can be accurately created using this new technology, and this opens up the possibility of producing fascinating designs that would be almost impossible to carve and model by hand in one integral piece without the assistance of this machinery.

Lost Wax Casting

This casting process is most suited for intricate and complex designs, or for the repeated and accurate reproduction of the same design in a large commercial scale, or the limited production run, depending on your needs as a business. It is a process that requires a lot of specialist equipment and expertise, and it is therefore more viable and efficient to subcontract this service to a specialist provider, who will cast your wax models at a reasonable cost; but it is always beneficial to have a basic knowledge of the process so you can prepare your master pieces accordingly.

Method

The individual wax models are attached on a wax sprue (a short length of wax wire that will create a channel for the flow of molten metal to the piece later in the process) and assembled in a ‘tree’ formation around a thicker central sprue at a 45-degree angle, making sure that they do not touch each other. The ‘tree’ of waxes is then secured to a round rubber base, and a flask (a length of steel tube) is fitted over it, enclosing the whole structure; the investment plaster can now be poured into the flask. Once that is set, the flask is placed in a kiln to dry and so the wax can melt away, leaving a clean cavity for the molten metal to be injected in its place. After casting, the whole flask is quenched in water, and once the plaster is washed away, the metal ‘tree’ of models is retrieved and the pieces separated.

When a repeat of a particular design is required, the prototype can be used, after casting, cleaning and polishing, to make a silicon or vulcanized rubber mould: wax can then be injected into it, and it can be used as the model for the reproduction runs. If this is the intention, make sure that the original model – which is called the ‘master’ – is slightly larger than required, as shrinkage will occur in the metal when it is cooled after casting. Consult with your casting provider to get an idea of their shrinkage rates so you can make allowances accordingly for an accurate reproduction.

When producing your wax models for this method of casting, make sure that they have enough structural integrity to withstand the plaster being poured over them, and that they will not collapse under its liquid weight. If you have extremely thin and delicate items, structures or patterns, speak to your caster for possible ways to support and safeguard these during the process. It is also best to leave the spruing of the prototypes to your caster, as they will know the number of sprues required on your model, and where best to locate them, to ensure a good flow of molten metal to the piece.
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The organic sculptural form of Heejoo Kim’s ring is fashioned from gold-plated silver and leather. It was sculpted and textured out of wax in a tree form with the surface resembling the bark, before casting. The top part of the tree is decorated with colourful cut leather in leaf form, attached inside the cavity, to give the illusion and colour of the tree in spring.


It is also possible to use other organic materials as models for casting with this method, provided they will burn away cleanly in the kiln cycle, without leaving any residues behind. In some cases the surface of the model will need to be sealed with a coating agent, to protect it from moisture damage from the wet plaster in the flask, or to strengthen a soft object and support it when the investment plaster is poured in.

Sand Casting

The sand-casting method is more accessible to the small workshop, and a favourable way for those who wish to create a one-off master piece or to produce the short succession of a limited edition. It is quick and easy, requires little equipment, and so takes minimal space to use and to store. A basic kit can be purchased from most jewellery equipment suppliers and contains all that is necessary to start with; it is therefore an ideal investment for the studio jeweller or hobbyist.

A good deal of accuracy and detail can be obtained and reproduced on most models with this casting kit and its highly refined sand, if they are small in size and hard in form. Unlike the meticulous process required by the lost wax casting method, which allows for greater variety and intricacy in the prototypes used, both in size and materials, this small-scale tool enables us to expand our repertoire of creating something instantly, making our own impression in one-off design pieces. You can use old coins or buttons, carved wax pieces, any found objects or some minute skeleton, bones or even the miniature plastic toys that once belonged to the dolls’ house – and these are only a few ideas that this process can play with. Once cast, these pieces can be used on their own for a straight cast of rings, or as a decorative part of a design, or as an attachment to add that special touch to a signature style.

Ideal objects for sand casting are those that are flatter and not too deep in height, with no undercuts in them so they can be removed easily from the mould without damaging the impression in the sand; unlike the lost wax method where the model is burned out, in sand casting it is removed from the mould before the metal is poured in. Additionally these masters must be able to retain their shape and form while being pushed and compressed into the mould, so the material chosen must be of a certain hardness. This is an important factor, as soft or fragile objects will simply distort under the pressure, and in the worst case scenario will suffer a breakage. Models must also be free of grease, and cleaned of any surface dust.

Method

Take the bottom ring of the two-part mould frame supplied as part of the casting kit, and place it on a flat, solid surface; fill it with the accompanying sand, compacting this into the frame with the use of a mallet. Level the top of the mould by removing any protruding sand with a steel ruler, and place the prepared model in the middle, pressing it half way in. Dust the sand surface with a thin layer of talcum powder to ease separation of the two halves later on.

Now tightly fit the top ring of the frame over the bottom half, turning and twisting it until the two marker notches are perfectly aligned. Fill the frame with more sand, compressing it on the top of the model to ensure there are no gaps; then scrape it level with the top rim, and further compact it with a mallet. Once it is compressed enough, carefully and without twisting, ply the two frame halves apart and separate them. Check that the model is still intact in its original position, then gently and lightly ease it out without disturbing the surrounding area.

Now working on the top half of the mould, open a central pouring channel in the sand by pushing a fine steel rod or a thin drill bit from the pattern side towards the top all the way through. The diameter of this channel will determine the flow of the metal to the cast piece, so enlarge the hole as required according to the size of your design, to increase its capacity to supply enough molten metal. Then using a scalpel, shape the top opening of the channel to create a conical-like mouth to act as a funnel for pouring in the metal; brush away any loose sand.

Three or four air vents will also need to be created to assist with the expulsion of trapped air during casting; so push a very thin steel rod from the pattern side through the sand all the way to the top, tilting the vents outwards and away from the main pouring channel. Carry out a final check of the mould, ensuring there are no loose bits of sand, then replace the two frame halves tightly back together as before, with the notches perfectly aligned. Rest the mould on a fire block in the forge area ready for casting.

The next step is to calculate the correct amount of metal that you will need to melt for the project. This is crucial, because if you use too much it could overflow the mould risking burns or fire, and too little will result in an incomplete cast – so be cautious. If you know the specific gravity of the model’s material then you can easily work out the weight of the metal needed, not forgetting to add some extra amount for the sprue. Otherwise a calculation based on the volume of the materials must be made.

Place the metal in a crucible with a little borax powder, and bring it to melting temperature rapidly, using a torch: when it is ready to pour, the molten pool of metal will form into a single sphere-like shape with a glowing shiny surface. Keeping the flame over the molten metal at all times, securely grip the crucible with a pair of metal tongs and bring it over the funnel of the mould; then in one swift move, pour the metal into the mould until it is full, and remove the flame.

Leave undisturbed to cool for a few minutes until the colour of the metal has changed from red to a darker greyish pewter colour; then twist the frame open and review the result of the casting – wear a pair of gloves when handling the mould in case it is still hot inside. Remove and discard the burned sand, while retaining the rest for the next use. The cast piece can now be pickled and rinsed before the sprue is cut off and filed.

Cuttlefish Casting

Cuttlefish casting is another easy way to cast individual pieces without the need for much equipment or fuss; this method makes use of a cuttlefish bone that is halved to create a simple two-part mould. The bone has a unique micro-structure that is both resilient and soft, making it easy to carve shapes into, or for creating direct impressions from an existing object or model, and at the same time it can withstand the high temperatures of molten metal.

Another advantage of using this material is that it is relatively accessible and affordable, allowing the jeweller the freedom to experiment and develop new ideas without inhibition. However, the mould created can only be used once, and it is often more suited to a rough finish and an even more contemporary style of work, so it may not be ideal if you want a refined texture and a higher definition in the minute detail.

Method

To make the mould, cut the bone in its centre to make two equal halves, and sand the softer side to create a flat surface on both halves; then gently rub them together until the two flat surfaces fit flush against one another. Push the object you want to recreate half-way in on one side of the bone, and insert three or four short wooden pegs – cut lengths of bamboo skewers or tooth picks will serve this purpose well – around it to assist alignment; then place the other half of the bone over it, and steadily but firmly push it down until the two halves meet without any gap showing. Now carefully separate the two halves and remove the object to reveal the cavity.

Alternatively you can carve a cavity in the shape and size you wish to create, by lightly tracing a pattern of the form, or by drawing it free hand, directly on one side of the bone using small sculpting tools.

Clean away any debris or loose calcium powder from around the area, and using a scalpel, carve a sprue from the top of the mould directed into the cavity made for the object to be cast; then widen its top section to create a funnel into which the molten metal can be poured. Finally reposition the two halves together, guided by the aligning pegs, and wrap the bone with binding wire as tightly as possible so it stays together during casting.

Position the cuttlefish mould in your forge and secure it upright with the support of some firebricks or blocks. Calculate the amount of metal that is needed for the object plus the sprue as before, and melt that in a crucible with some borax powder; once molten, pour it into the funnel in one swift move, then allow it to cool – the charring of the bone is to be expected, as is the accompanying fishy smell!

When it is safe to handle, remove the binding wire and separate the two halves to reveal your new creation; wash away any charred traces of bone and pickle, before cutting off the sprue and finishing the piece.


Sand Casting a Replica of a Seed Pod

In this step-by-step illustration of the sand-casting process, a seed pod is used as a master piece to create a silver component for a ring.
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STEP 1 Working on a flat solid surface, the fine casting sand is being compacted into the lower half of the frame with a mallet.
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STEP 2 Once firm enough, any excess protruding sand is removed with the use of a steel ruler until it is level with the top of the frame and its surface even.
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STEP 3 The seed pod is inserted in the middle of the frame and gently pressed some way down so its widest circumference is level with the sand’s surface.
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STEP 4 Once the model is positioned in the correct place, the bottom frame is dusted all over its top with talcum powder to ease the separation of the two halves later on.
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STEP 5 The top half of the frame is placed firmly on top, and the two locating notches perfectly aligned. The mould is filled with sand and compacted once more.
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STEP 6 The two halves of the frame are carefully separated without twisting, and the master is gently lifted out of the sand with a pair of tweezers.
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STEP 7 A central pouring channel is opened in the top half of the mould with a steel drill bit of the appropriate diameter, proportional to the volume of the cavity.
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STEP 8 With the hole of the pouring channel visible from the top, a scalpel is used to remove some sand from its opening to create a funnel for pouring in the molten metal.
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STEP 9 Once the correct size of funnel has been carved out, a soft brush is used to gently brush the surrounding area clean and to remove any residues of dust or sand from the channel.
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STEP 10 Using a fine steel rod, three or four air vents are created leading from the cavity to the top of the mould; the air trapped during casting can be expelled through these.
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STEP 11 The two frame halves are now reassembled ready for casting. Note how the small air vents have been directed away from the central pouring channel.



[image: image]

STEP 12 The frame is placed on a fire block, and molten silver from a crucible is poured into the casting mould in one swift move.
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STEP 13 When the casting frame has cooled, it is separated to reveal the cast piece. The charred sand is discarded, and the rest recovered for future use.
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STEP 14 The cast silver seed pod with its sprue still intact is shown next to the organic master piece. The sprue is cut away, and the pod filed and cleaned ready to be attached to the ring.
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The finished article: the oval citrine gemstone is set in the cast seed pod.





Casting a Ring Using Cuttlefish Bone
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STEP 1 The cuttlefish bone is cut into two even lengths, and each half is then sanded flat against a sheet of emery paper to prepare the surface for the model.
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STEP 2 This ready-made ring is used as the master to cast a ring of similar shape. It is pushed halfway down into one side of the bone along with four locating pegs, which help to align the other side of the bone as it is pressed firmly in place to complete the impression. The two halves are then separated and the master ring removed.
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STEP 3 A pouring channel and funnel is opened at the top of the mould, then the two halves are put together and secured with binding wire. Molten metal is poured into the prepared bone from a crucible to complete the casting.



[image: image]

STEP 4 The bone is allowed to cool, and is then separated to reveal the perfectly formed cast piece. After pickling, the sprue is saw-pierced off and the ring filed and cleaned.



Cold Casting

Following similar principles to the hotmetal methods described above, you can also use the casting technique with other substances to create non-metallic work. A material widely employed in contemporary jewellery is polyester resin, but cement, clay or plaster can also be used.

Method

As before, you will need a mould to pour the substance into, and quite simply this can be any container of the right shape, as long as provision has been made for the release and removal of the object once the substance has set. However, for the more accurate reproduction of intricate models or shapes, a cold silicon mould must be made. This is done by first finding a container a little bigger in all dimensions than the size of the prototype, and closed in all but one of its sides – you can use an old plastic box or make a wooden one. The prototype is then attached on a sprue and secured at the bottom of the box, making sure that it does not touch any of the sides, and a release agent is sprayed on all the inside surfaces of the container and the object.

Silicon is then mixed with the appropriate catalyst and poured into the box – this must be done slowly to avoid the formation of air bubbles – until it is full. It is then allowed to cure at room temperature for a day or so.

Once set, remove the mould from its container and carefully cut it open in two, working from the sides with a scalpel to release the prototype. Cut away some of the silicon at the end of the sprue to create a funnel shape to make it easier to pour the casting material into the mould. Reinsert the silicon into the container ready for its first use.

To cast replicas of your design, simply fill the cavity of the mould with resin that has been mixed with a suitable catalyst, and allow it to set. Make sure to work in a clean, dust-free and well-ventilated area. The resin will dry transparent unless colouring agents have been mixed with it, or you can add metal fillers for a metallic look. For a more interesting and colourful effect you can also experiment with layering the work using a variety of additives, or any other compatible material of your choice.

TEXTURING

A wide variety of textures can be applied to the surface of metal used in jewellery, either by embossing tiny marks, or by printing patterns, engraving curves or motifs, or scratching lines. Some practitioners follow traditional techniques, while others use unconventional methods, but the purpose is the same: to add visual and tactile interest to an otherwise inconspicuous part of the object.

Many of these surface textures can be made or enhanced with the various tools and implements that are readily available around us; besides the regular jewellery hammers and punches we are familiar with, household items such as nails, pins, screwdrivers, chisels or worn hand files can also be used for texturing. Alternatively you can simply convert and create your own special tools for a more unique and personalized texture, which can be repeated across your designs, thus becoming your signature feature.

Roller Printing

This method of texturing makes use of a rolling mill as a sort of press, to imprint patterns or textures on to the surface of a metal sheet; it works best on softer materials such as silver or copper. The sheet is placed face to face with the texturing element or substance and passed through the rolling mill, which tightly squeezes the two together and creates an impression on the metal’s surface.

Textures can be obtained from a great variety of sources, whether metallic, organic or man made. Examples include feathers, heavy or textured paper, leaves, bark, synthetic lace fabric, perforated metal plates and mesh wire – even the random layout of off-cut scraps of metal can produce an unexpectedly pleasing result on the surface. However, note that when printing with organic materials, generally these can be used only once and will then need to be discarded because they will lose their integrity, and the pressure of the rollers will often cause them to crumble into powder. So be prepared and have extra supplies of the same material in case the printing fails to impress, or if the patterns are to be repeated across your wider collection of work.
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A ring made in silver with synthetic hair, from Simeon Shomov. The unconventional use of the synthetic hair gives it a warm, sensual and luxurious feel, enhanced by the imprinted pattern on the silver. SIMEON SHOMOV


An alternative way to replicate the same texture consistently is to create your own metal templates by etching steel sheets with the desired pattern, and to use these to impress multiple objects, as they will hold their definition under pressure for much longer.

Method

To imprint your pattern, first prepare the sheet of metal by flattening and annealing it. Then arrange the material to be printed on top of the sheet, and cover both sides with another sheet of copper or brass to protect the rollers of the mill and prevent them getting damaged during the rolling process – in fact, although some materials are softer than the steel of the rollers, it is good practice always to use protective sheets to sandwich the printing materials.

Turn the wheel on top of the rolling mill to adjust the width of the gap between the rollers so it is a little narrower than the overall thickness of your stack of materials, until the handle of the mill provides enough resistance when turning without being excessively arduous when passing the stack through. This is important, because if it is adjusted too tightly, the metal to be textured will get too thin while too loose, and the texture may not print deeply enough.
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In this example the sheet of metal is textured using a steel template that has been etched with a linear pattern for repeat use.
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The stack of materials is sandwiched between two sheets of brass to protect the rolling mills from any potential damage before it is rolled through under pressure to print the pattern.
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The different textures shown here on copper plates were achieved with the roller printing method, using both organic and synthetic materials to create the desired patterns.


It is a good idea to experiment with some copper sheets to start with, and after a few trials you will gain the experience and feel of how tightly or loosely to adjust the mill so that it is at the correct setting for each job.

Now you can roll the stack through the mill by feeding it through the gap between the rollers and steadily turning the handle; ideally the printing should be achieved in one single pass. If the pattern is too faint and the texture doesn’t come through as desired, or for more complex textures, you may need to repeat the process as before, but you will have to anneal the metal once again.

Punching and Hammering

Many texturing effects can be achieved by indenting the metal with repeat hammer blows, either by hitting the surface directly with the variously shaped heads of different hammers, or by striking a texturing punch and thereby making a series of marks on the metal. The pattern can be applied in a methodical manner or totally at random, depending on the effect you want.

For flat work, place the sheet on a heavy metal block or anvil for support, and strike the surface repeatedly with the texturing punch or hammers until you achieve the desired result. A useful tip is to vary the force of each hammer strike for added interest. When working on rings or bangles the work can be supported on a mandrel, a vice or a pitch bowl, or simply laid on a leather sandbag. If using a sharp punch or tool such as a chisel, it might be a good idea to mask the surrounding area with masking tape to protect the surface from possible slips and scratches.

Another interesting effect can be achieved by placing a drilled plate on the edge of the heavy metal block, and then taking a centre punch or nail and hammering these into the holes: this will cause the holes to distort and to open outwards, thus forcing the metal around the rim into an attractive slight curve. Check as you go that the size of the holes is as expected, and that the metal has extruded enough on the other side; otherwise continue punching until you are satisfied. Then file the top of the holes flat to create a small ringlet pattern, or in any way you think gives an attractive effect.

A good variety of ready-made punches can be purchased in the basic shapes, but making your own is special and easy to do. Just re-use the steel from old tools such as needle-file handles, grinding them into your favoured shapes to make small unique punches.


[image: image]

A pair of textured marquise-shaped rings made in silver and fine gold by Ute Sanne. The embossed golden top surfaces were fused with the matt-finished silver ring shank. UTE SANNE



[image: image]

The patterns shown here are made using hammers and other hand-made texturing punches on experimental plates of brass or bronze.
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This ring made by Catalina Brenes was modelled and textured in wax and cast in silver. The collet was made with a standard claw setting with a twist of contemporary feel, and set with a small rough quartz stone for contrast. The whole ring was oxidized. RICCARDO RIVELLO


Other Surface Texturing

Over and above the processes described above, you can of course apply other surface textures by any other means available, and which perhaps better represent your style of work. They can be as rough or refined, random or controlled, unorthodox or traditional as your designs call for. Often, surface texturing is applied with the various hand tools and materials that are readily available to the jeweller, such as files, coarse sandpaper and steel wool, or with the numerous burr attachments of a pendant drill. But marks made accidentally or intentionally during the fabrication process can also be left in place to add interest, or even a nail used to make deep scratches in the surface of the metal, almost defacing it.

Texturing can be a very expressive process to the contemporary jeweller, so don’t be afraid to experiment and improvise until you find an effect that you really like.

ETCHING

Etching is a relief process used when the design requires a more elaborate pattern or texture to be applied to the surface of the metal. It uses acid to remove selected areas of the metal’s surface, and is able to produce finer detail in the shapes, and greater depth, delivering a sharper and more dramatic pattern. This technique will allow you the freedom to express the shape and texture effects you wanted in the design.

Nitric and hydrochloric acid are most commonly used in the etching process, diluted with water in different proportions depending on the metal being etched. Mix them in a Pyrex glass bowl and cover with a lid – and remember that you must always add the acid to the water and not the other way round, to avoid a violent reaction. When etching silver, a solution of one part nitric acid to three parts of water is required, whereas for copper or brass it is one part nitric acid to one part of water. For gold, a combination of one part nitric acid and three parts hydrochloric acid (known as aqua regia) is diluted in forty parts of water. Aqua regia is a fairly unstable acid and must be used soon after being prepared as it does not store well.


Health and Safety

Some words of warning before you begin: this process involves highly corrosive and toxic acids, so a great deal of care and attention must be taken while handling these chemicals. So take precautions and plan well, always wear protective gear, and work in a clean and well-ventilated area, away from other metal tools that can be corroded by the vapours. Read and follow the manufacturer’s instructions and safety procedures to prevent hazardous incidents from happening.
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Bangle made by Claire Wolfstirn in silver using the photo-etching technique. Its meticulously calculated line pattern was etched using this fabrication technique, then a pair of flat-nose pliers was used to separate each strand of wire and align them according to the design pattern. GILLES COHEN
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An etched textured ring by Helfried Kodré. The minimalistic etched pattern on one segment of the ring balances the flush-set, flat turquoise stone on the other end. HELFRIED KODRÉ


Method

To prepare the metal for etching you must first thoroughly clean its surface: sand the area evenly, wash away any dust and grease that is left on the surface with soapy water, and dry. Wipe with acetone to remove any further possible grease that can’t be seen.

The next step is to mask the whole of the piece with an acid-resistant substance; most common are ‘stop-out’ lacquer, etch-resistant adhesive tape, and ‘press and peel’ paper. Wear a pair of latex gloves when handling the cleaned metal. Next, attach a wire loop to the piece. Begin to apply the stop-out lacquer evenly on to the object, front and back, and on all the sides and edges using a brush. Once it is totally covered, suspend it from the attached wire in mid-air, over a tray that will catch the drips of any excess lacquer, in a place where it can be left undisturbed to dry.

The next stage is to ‘smoke’ the lacquered metal: place a wax taper under the suspended object, then light it, but immediately blow out the flame so that the smoke that rises from it envelops the object. Repeat this process a few times until you are happy that the smoke has completely covered the metal. This is an essential step as the chemical reaction between the lacquer and the smoke will result in a harder surface and prevent the resist from fraying or chipping. Leave to dry overnight until it is no longer sticky to the touch, and then remove the attached wire loop.

Draw or copy your pattern on to a piece of tracing paper, then turn the sheet over and retrace the lines with white crayon. Turn it over again and place it over the masked object where the pattern needs to be etched, tracing the lines once again to transfer the design on to the work; remove the tracing paper, and the pattern should appear in the white outline.

You can now start scribing the surface of the piece by going over the white lines with a sharp metal scriber to remove the lacquer and expose the underlying metal; these are the areas that will get etched away. The width of the scored pattern or lines will influence the rate and speed of etching; thus the wider lines will receive greater attack from the acid solution, resulting in bigger and deeper grooves. Any slips or mistakes will need to be re-covered with a new coat of resist and left to dry before proceeding.
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A skin-textured leather and brass bangle from Sara Gunn. The metal was etched in a web pattern and plated in silver. EDUARD SOLAZ OLIETE


The object is now ready to be placed in the acid bath. The solution can work at room temperature, but to speed up the process it can be warmed gently over an electric cooker ring on a low temperature setting to about 40°C (104°F) – but be careful not to overheat it. Carefully lower the piece into the solution with a pair of plastic tweezers; bubbles will rise from the surface of the metal due to the reaction with the acid, and these should be stroked away using a natural feather. Keep monitoring the process by lifting the object from the bath from time to time with plastic tweezers to check if the etching is deep enough. If it is not, replace the object and leave it in the solution until the etching has reached the depth you want.

When this is achieved, remove the object from the acid and place it in a bath of water and diluted soda crystals to stop the reaction and neutralize the acid, then rinse it under running water to ensure that all traces of chemicals have gone completely. Dry with a cloth.

To remove the lacquer and to clean the etched pattern, simply heat the piece with a torch to burn it off, and then clean off any remnants with acetone or methylated spirit dabbed on a cottonwool ball.

When working on flat pieces, press and peel film can be used to prepare the metal for etching. Press and peel paper is widely used in the electronics industry in the making of printed circuit boards (PCBs), but it can also be used in this process. It is effectively a resist that will mask the metal and is an alternative to using lacquer, with the added benefit that it can be printed with the design for ease of transfer.

Simply photocopy or laser print (not inkjet) the reverse of your pattern on to a blue sheet of press and peel, place it printed side down on to the sheet of cleaned metal, and run over it with an electric iron on a low heat, pressing gently. Peel back the blue sheet to reveal the pattern that is now transferred on to the metal in black ink; these are the masked areas that will not get etched. The back and sides of the metal plate can be masked with etch-resist adhesive tape, and the whole sheet can now be immersed in the acid bath to be processed. Proceed as before.

INLAY AND KEUM-BOO

Inlay and Keum-boo are two techniques associated with the introduction of one metal into the surface of another to provide a contrast in colour and interest, thereby enhancing the overall look of the design. The effect of the two methods is visually similar, and any distinction between the two finishes can in fact be minimal. Both require great control and precision in their application, but they are clearly unique in principle, with a good deal of variation in the way they are implemented.

Inlay

Inlay tends to have an effect on the surface that is longer lasting than the Keum-boo technique, as the metal it employs for the inlay to provide the colour contrast is usually of a thicker gauge, giving the object a more resilient finish. It is also a more diverse technique as there are a few variations in the ways the inlay is prepared.


Making a Ring with an Etched Pattern
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STEP 1 A sheet of silver a little larger than the strip required to make the intended ring is flattened and its surface buffed and cleaned. A small hole is drilled so that a wire loop can be attached to make it easier to handle the plate, and to suspend it for drying – here with the help of a pair of tweezers. A brush is used to apply stop-out lacquer to the front, back and sides of the plate.
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STEP 2 The suspended lacquered strip of silver is now smoked with the smoke from a blown-out candle wick. This process is repeated a few times and will help to harden the lacquer’s surface. The sheet is then left undisturbed to dry thoroughly overnight, until it is no longer tacky to the touch.
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STEP 3 The desired pattern is drawn or transferred on to a sheet of tracing paper, and the outlines are then retraced from the other side with white crayon. When the lacquer has dried, the wire loop is removed and the tracing paper arranged over the sheet of metal and the design transferred to it by tracing over the lines again.
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STEP 4 The imprinted white crayon lines of the pattern are now scratched into the lacquer using a sharp metal scriber, exposing the bare metal below; they can be widened as required to allow more surface exposure to the acid. Any debris from the lacquer is brushed away from the surface.
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STEP 5 The metal is carefully submerged in the prepared acid bath, and gently stroked with a feather to remove the bubbles that rise from the metal surface as a result of the reaction of the acid on the silver. From time to time the piece is lifted out of the bath with plastic tweezers to inspect progress and check the depth of the etching.
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STEP 6 Once the pattern is etched deep enough, the piece is removed from the acid bath, neutralized in a bath of diluted soda crystals, and rinsed thoroughly. The lacquer is then torched and brushed away, leaving the surface clean and ready for the next fabrication process.
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STEP 7 The strip is trimmed to the size required for the ring, making sure to keep the best part of the pattern. It is then tapped over a triplet with a mallet to bend it into shape to form the ring.
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The finished ring showing the etched pattern and the crystal gem set using the cold-riveting technique.
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A special commission for two wedding bands, made by Evangelos and Miranda: the bride’s band had to accommodate the stone from her engagement ring, and the groom’s was inlaid to reflect the design. Executed in 18ct red and white gold.
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A hinged bangle design made by Ute Sanne, made in silver with a special fastening clasp for a snug fit on the wrist. Its front profile was textured with a unique pattern and inlaid with fine gold, then set with a tiny oval ruby. A classic work from an accomplished goldsmith. PAUL HARTLEY


Method

The simplest one is achieved by fusing, or even sweat soldering, small shapes that have been cut out from a thin sheet of metal and arranged on the surface of another thicker sheet of a different colour. After pickling and drying, the work is flattened through the rolling mill until the small pieces are embedded into the piece; they are then filed flush with the surface and buffed. This process delivers a nice bi-colour effect – or multi-colour when more metals are used – which is more fluid and less defined due to the stretching and distortion caused to the added shapes during milling.

If more control over the shape, location and definition of the inlaid pieces is required, a recess must first be prepared in the main body of work to accommodate the secondary metal. This can be done by carving out the profile of the insert on to the surface of the metal using gravers or chisels, or by milling it out using burrs, or even by etching the area away with acid; the recess must be deep enough to accommodate the thickness of the piece that will be used for the inlay. The insert is then prepared so that it will fit the space tightly, with no gaps showing. All surfaces must be absolutely clean and grease free before the pieces are gently tapped into their corresponding places, and fluxed and soldered with the appropriate grade of solder. After pickling and drying they can be filed flush and buffed ready for polishing.

It is also possible to carry out the inlaying without the use of heat or solder: instead the metals are held together mechanically. In this process, grooves are opened on the main piece of work using chisels and gravers, and then an undercut is created on either side of the groove below the surface of the metal. For a metal inlay, an annealed length of wire of the same diameter as the width of the groove is pushed into the channel and then gently hammered down to spread it wide, so that it fills the undercut and is thereby secured in place. It is then filed flush with the surface.
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This ring made in silver and 18ct yellow gold by Evangelos and Miranda uses the inlay technique to replicate the shape of the square setting, thus drawing attention to the green tourmaline gemstone.


Of course materials other than metal can be used for inlay, such as wood, stone, bone, or mother of pearl. The recess is prepared in the metal as described above, then inserts of the chosen substance are cut to the exact size and shape, and secured in place using an epoxy resin adhesive.

Keum-Boo
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A design from Chao-Hsien Kuo based on a natural fluid form: the petals of the ring shank were formed and intertwined into one unity using the anticlastic technique on the silver, and the fine gold leaf was applied in the Keum-boo style. CHAO-HSIEN KUO
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One of the most elaborate of rings made by the artist designer Chao-Hsien Kuo. The cast main ring shank acts as the supporting element of this multi-unit piece, each of the organic fluid shapes formed with the repetitive anticlastic technique, then decorated with fine gold foil on its edges using the Keum-boo technique. CHAO-HSIEN KUO


Keum-boo is a decorative process primarily concerned with the thermal fusion of pure gold sheets on to the surface of silver items. It is an ancient technique employed by Korean and Chinese artisans alike, literally meaning ‘attached gold’. The sheets of fine gold used in Keum-boo are extremely thin, and as such its surface finish tends to get scratched and to wear easily over time. Therefore it is mostly suitable for use in the less exposed areas of a design, where its surface will not come into constant and direct contact with another harder object, or be subjected to the rigours of everyday wear.

Gold foils for this technique can be purchased ready made from bullion suppliers, but they can also be made at the studio. Start by rolling a piece of pure gold as thin as possible through the rolling mill. Then anneal it, and place it between two thin sheets of annealed and cleaned copper, and mill again until you reach the required thickness: the gold foil should be thinner than a standard sheet of paper, but not as thin as gold leaf.

Handle the gold with care, preferably wearing latex gloves to avoid transferring any finger grease on to the foil, and cut it to the required shape using a pair of sharp scissors or a scalpel; keep the left-over gold safely stored between acid-free sheets of tissue paper until it is needed again.

Method

To prepare the surface of the silver, first heat the metal until it almost reaches annealing temperature, then cool and pickle it, before rinsing it in water and gently brushing its surface with a brass-bristled hand brush. Repeat this process five or six times until the metal appears whiter – in effect the silver elements within the metal alloy will rise to the surface, forming a layer of pure silver.

Keeping the surface clean and absolutely grease free, place the piece on a steel-mesh stand resting over a fire block. Apply indirect heat to it, using a torch with its flame directed from below, and continue until it reaches around 300°C (572°F). While maintaining the heat on the object, use a pair of tweezers to pick up the gold shapes prepared earlier, and place them on the surface of the silver. When these are all in place, continue heating, and using a clean burnishing tool, start to rub the surface of the gold, applying gentle pressure until the two metals have thoroughly bonded and fused together.

Finally remove the piece from the heat and allow it to cool before cleaning. It is best to carry out this process in the later stages of fabrication so as to avoid damaging this delicate effect.

GRANULATION

In the granulation technique, the surface of the work is decorated with small fused spheres or granules of precious metal. It works best when using pure silver or gold, but no lower grade than sterling or 18ct respectively should be used.
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A set of rings made in silver and 18ct yellow gold, by Evangelos and Miranda. In the front ring the gold granules were placed on the top of the wires for added interest and contrast, while on the other they were located in a domed half cup as the focal point.


Method

To begin with, the individual granules must be fabricated from your chosen metal. This is achieved by snipping short lengths from a strip of wire, or by cutting small fringes from sheet metal, all of the same measurement, to obtain beads of similar size and roundness throughout. If the design calls for beads of absolutely identical size, then make a batch of small jump-rings out of a thin length of wire to ensure uniformity; conversely for greater variation use differing thicknesses and lengths of wire.
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Small pieces of metal are melted into granules on top of a charcoal block.


On a piece of charcoal block, make small shallow holes with a ball burr, and place the prepared metal pieces individually in each one. Apply some flux, then heat the cut chips with the direct flame of a torch until they begin to melt and form into spherical beads. Remove the heat, and let them cool off on the block for a minute or two, before putting them in the pickle for cleaning. With the number of granules involved, it is useful to put them in a small copper dish and to immerse them in the pickle bath in this, as they can then be retrieved easily.

Once clean, rinse them with water, and dry and grade them according to size.

There are two methods for applying the granules on to the work: either by soldering, or by fusing them together.

The simplest way is to solder them on to the main body of work as you would with any other component, just arranging the granules on your piece as desired; if this is in clusters, pack them closely together so they are in contact with one another. You can then apply some solder paste at the points of contact, and gently heat the whole piece until they are all soldered in place.

In the absence of ready-bought solder paste, you can file a bit of a solder strip or panel into some borax powder, and mix it with some water to make into your own paste; then apply as previously and begin to heat gently with a softer flame to dry the flux, ensuring that the beads remain secure in their place. Then increase the heat output of the torch for the soldering to happen – if the flame is too fierce right from the beginning and the heat input is immense and sudden, the granulation beads will be forced to drift apart by the flux’s expanding reaction, thus ruining the layout and making soldering harder.

After the solder has run, remove the heat and leave the work to cool on the block before pickling. Rinse, and then brush with a brass-wire hand brush to ensure that all granules have been soldered properly in place; repeat if needed.

Another way is to use the sweat-soldering method, by first melting some solder on the receiving surface of the piece and then arranging the fluxed granules on top, heating again until the solder runs and captures the beads in place. If you prefer, and for more precise control of the beads’ location, you can make tiny indents on the surface of the metal using a small ball burr with the pendant drill, for the base of the granules to sit in and be soldered.

For the alternative method of fusing the granules together, you must first copper plate the beads, as the applied thin layer of copper will effectively lower the melting temperature on the exterior of the bead compared to its core, assisting the bonding process of the elements during the application of heat. Simply immerse the beads in an old pickling solution along with some binding wire, and leave until they turn coppery red; then remove them, rinse and dry. You must then dip them in a solution of Auroflux mixed with an organic binder such as gum arabic, and arrange them on the surface of the work. If applying them all round a ring, work in sections, allowing each area to dry before rotating the ring to place more beads on to the next section.

Once the whole piece is dry, heat with a gentle flame from your torch until the beads have fused with one another and with the surface of the work; fusion takes place very quickly somewhere between the annealing and the melting temperatures of the metal, so pay close attention and stop applying any more heat at the precise moment of this happening.

RETICULATION
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A pair of rings made in silver and gold by Evangelos and Miranda; both employ the reticulation technique but in a different format. In one ring, gold is used to contrast with and support the setting of the rough hessonite gemstone, while the other has been left plain so that the simplicity and beauty of the texture can be fully appreciated.


The reticulation process is a technique used by many jewellers when texture is at the core of the design, when the surface of a simple form of jewellery such as a ring or a bangle is enhanced in part or in whole with a wrinkled pattern. This is achieved by heating different parts of a piece of metal to almost melting temperatures: because the parts cool at different rates, this creates tension, pulling and distorting the surface in a rippled effect. It is a process that is hard to control, and the resulting effect is completely unpredictable so no two pieces can ever be made to look exactly identical – which adds to the attraction of this technique. It works best with silver or gold and is mostly performed on flat sheet, but interesting effects can also be attained with rod.

The metal must not be too thin otherwise you run the risk of easily burning holes through it, so start with sheets of 1mm or thicker, and for rod at least 3 to 4mm in diameter. Also bear in mind that the overall size of the material will shrink during the process, therefore you must always prepare the metal larger than is needed, so it can be manipulated with greater freedom; in that way, you will have the additional benefit of being able to select and use the section that best fits in the work.

Before starting the project, determine the shape of the metal required by the design, and if the texture is localized, where it must be selectively applied on the material. With these factors in mind, prepare the surface of the metal to be treated, ensuring it is even and clean, before placing it on a fire block facing upwards.

Method

Turn the torch on with a regular or a smaller nozzle attached (this will give you more control of the process), adjust to a softer flame, and heat the metal gently all over at first to achieve a general heating of the piece; then adjust the torch to a fiercer flame with a blue cone tip showing, and point it at the spot on the metal’s surface where you wish to create the pattern. Heat until you see the surface starting to curl and glow – so the temperature is high enough, but just short of the metal’s melting point – and a near-molten metal pool is almost appearing on the surface; at this point stop and move the flame away from the piece – or you can move it and continue heating other spots on the metal, to create further interesting patterns.
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A sheet of silver in the process of being heated to initiate the reticulation reaction.


Once all is done, remove the flame from the piece altogether and leave it to cool undisturbed; the texture will continue to emerge by itself on the surface as the metal cools and contracts, changing rapidly and unpredictably from one moment to the next, all influenced by the heat that has been applied. When the colour of the metal has changed and the piece cooled down enough, quench it in water and place it in a warm pickle for cleaning and to remove any unwanted oxides. Rinse in running water and brush using a brass-bristled hand brush to better reveal the outcome.

You can also enhance the effects of reticulation and add extra interest to the surface of the metal by introducing other elements or materials to the process. Beads, off-cut pieces of metal, lengths of wire, jump rings, gold chips or dust can all be arranged on the fluxed surface of the work prior to the heat cycle; the assembly is then treated as before, so that the elements are fused and embedded into the main body.

In our opinion the reticulation process is enjoyable and a beauty to watch, when the metal is almost liquefied, and changes and pulls unexpectedly in all directions when and after it has been heated, with the added excitement of not knowing exactly what is to come. How much or how little we want to control the surface pattern is based entirely on our own personal preference.


CHAPTER 6

Stone Setting

The setting of stones in a piece can play a crucial role in the overall feel and look of your creation, so learning how to embellish rings and bangles with gems will not only broaden your range of skills but will also open another dimension to your design creations.
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Ring made in 18ct yellow gold with a green tourmaline gemstone by Evangelos and Miranda. The baguette cutting of the gem is ideally suited to the shape of the rub-over collet, which will protect it against wear, while at the same time complementing it with more light that reflects on its surface.


There are many different choices and techniques in gemstone setting, ranging from the simple rub-over and claw settings, to the more elaborate channel and pavé ones, all of which can be applied in either traditional or contemporary fashion. Couple this with the myriad of gems available to choose from, and the design possibilities are endless. But because gems can make such a significant impact on the overall design, where do you start, and how do you choose the right stone for each piece?

First you have to consider whether the gem will form the centrepiece in the piece of jewellery, or whether the stones are of secondary importance, simply used to accentuate some element of the design. As the centrepiece, the gem will undoubtedly be the focal point for a piece of valuable jewellery, such as a solitaire ring where the dominant feature is the brilliant cut of a quality diamond, with a claw setting that emphasizes the lustre and value of the gem, simple yet effective: the ring becomes the support act, there for the sole purpose of elevating the gem’s natural beauty.

On the other hand if the gems are to be added as a highlight to the piece, care should be taken not to overwhelm the significance of the metalwork, and this factor will largely dictate the choice of stones used. And of course the principles of traditional setting can be modified and used in many more diverse and contemporary ways to encapsulate and secure things other than gems, such as small mementos or items of sentiment.

Once you have selected a suitable gem you will need to consider the best type of setting for the stone. This will be based on the properties of the gem, such as its shape, size, cut and fragility – which would, of course, have had a bearing on its selection in the first place: the relation between stones and their settings is interdependent. The setting is there as a receptacle to hold the gem securely in place, and at the same time to protect it from accidental bumps and knocks while the jewellery is worn. So if the stone is fragile you will need to ensure that the setting provides adequate protection all around it, but if you are dealing with a harder stone, a lighter, more delicate setting might be possible.

Another factor that will affect the setting you choose is the cut of the stone: for example, faceted transparent and translucent gems rely on the reflection of light to come alive, so the setting must allow for maximum exposure to light on the stone from different directions; in this case perhaps a claw setting should be used rather than a rub-over one. Cabochon stones, on the other hand, do not have the same requirement, and can be surrounded with metal without much negative effect. In all cases though, the aim must be to use as little material as practicable to secure the gem, thereby exposing the largest possible surface to the eye of the beholder.

The materials that are used should also be considered; each metal has its own properties, which determine its suitability for the components that will make up the setting. The structure needs to be strong enough to withstand wear, but malleable enough to enable the setter to manipulate the metal over the stone, securing it in place without applying excessive pressure, which might risk fracturing the gem. For example, the prongs of a delicate claw setting still need to be of sufficient thickness and hardness so they do not bend accidentally during wear, causing the stone to be dislodged; gold or platinum is preferable to using silver, which can be too soft. Or when planning for a rub-over setting for a fragile gem, pure gold or silver might be used for the bezel as their greater malleability will ease the pressure on the stone.

Once all the variables are determined, the next step is to custom make each setting to the right size so the stone can sit tightly and perfectly in it. And this is where the real skill lies: taking extremely accurate measurements of the sometimes miniscule gems, and constructing precisely scaled receptacles for them. Stone mounting requires time and patience, but once mastered it is a very gratifying process that will expand your range of skills and show off your fine craftsmanship.

Of course there are other ways to acquire a suitable setting, such as to commission specialist professionals to do the job on your behalf, or by purchasing ready-made collets; but in doing it yourself you will always get the result you have in mind, and will be creating something unusual. Alternatively you could simplify the setting and employ the riveting method with drilled beads and stones: this way is less complicated.

The setting will then be assembled with the main body of the work, which can now be cleaned and pre-polished, ready for the process of securing the stone. The gem can be test seated in the receptacle, and any adjustments made for a perfect fit; and finally, depending on the type of setting, the stone can be secured in place by manipulating the metal over it.
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A ring made in silver and set with dendrite opal, from Evangelos and Miranda. It carries a contemporary claw setting with a diversified design on the claws that secures the stone, making it more open and revealing.



Making a Simple Four-Claw Collet
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STEP 1 Two equal lengths of wire are prepared, marked in the middle, and a nib made with the saw blade. Then using a gapping or round needle file, the nib is widened to create a groove that is as wide as the wire thickness and half as deep. The wires are then arranged across one another, overlapping at the grooves so they sit flat together, and soldered.
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STEP 2 After cleaning in the pickle bath, the wires are initially bent using a wooden doming punch and block. Finish folding them using half-round nose pliers, bending them to the required cup shape that will fit the stone.
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STEP 3 A round jump ring is made to act as a gallery and soldered inside the cup to complete the collet. The wire collet is then soldered on to the ring shank, and pre-polished ready to be set.
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The finished ring, with the rough ruby secured in the setting.



CLAW SETTING
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Another example of the claw setting on a ring made in 18ct yellow gold with a green tourmaline gem, from Evangelos and Miranda. The claws were made in solid gold square wire to complement the overall design of the flat ring band and the cubic gem.


In its simplest form a claw setting can be just three wire prongs soldered straight on to the surface of a ring or bangle, in a pattern that will surround the gem, and which can then be bent over the stone to secure it in place. But more often, collets are made in a more structured way using wires or strip metal as standalone components that can later be attached to the main piece.

These are delicate structures resembling little wire baskets made with a minimum of three claws or prongs, and will normally secure a polished, faceted gem, as the setting allows for maximum light to reach the stone and enhance the reflections emanating from it. As their main purpose is to showcase the gem in all its brilliance, aim to use the thinnest possible gauge of wire that will ensure structural integrity and keep the stone securely in its place.

For larger stones make the size of the prongs proportionally thicker or increase their number, not only for strength but also to provide visual balance. Though of course on a more contemporary piece, you can exaggerate the proportions between the stone and the claws to make a statement.

Method

There are many variations of this type of setting, but the simplest to start with is a four-claw one for a round stone. Estimate the height of the setting you want to make, based on the size of the stone, and cut two equal lengths of round wire a little over twice the height required. Cut a nib with the saw blade at their mid point, then using a round or gapping needle file, file a groove in each wire that is as wide as the wire thickness and half as deep. Position the wires one on top of the other where the grooves are, so they rest flat in a cross shape, and solder them together with hard solder. After pickling, you can bend up each end of the wires evenly to form a V shape: they become the four prongs of the setting.

Now measure the girdle of the stone, and using the same thickness of wire as before, make a round bezel that is slightly smaller so when the stone sits on top of it it will not show when looked at from above. Insert this bezel (called a ‘gallery’) inside the V-shaped prongs prepared earlier, making sure it sits level and touches each wire so they can be soldered together; after cleaning, the collet is ready and can be attached to the main body of work.

Another variation of this example is a double gallery collet: make this by adding a smaller bezel at the base of the collet so that it sits parallel to the first one, then remove the tip at the bottom. Once you master the basic technique you can create as many alternative versions as might be required by your designs, using wires with a different profile, or a different number of prongs.
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This silver ring features the seed pod cast using the sand-casting method described in Chapter 5, to accommodate the faceted oval citrine. An oval wire bezel was soldered inside for the stone to rest on, then four claws were attached around the pod to secure the stone. To ease assembly and the soldering process, two lengths of wire were bent in a U shape and soldered into position, before being trimmed back to create the claws.


Once the collet is soldered in place, sit the stone inside it to test its fit, and adjust its position as necessary – it should rest level lying on the top bezel with the four prongs protruding evenly a little higher than its girdle (the girdle is the widest part of the gem, the part that defines its outline). Now mark the prongs at the height and place where they meet the girdle, and after removing the stone, make slight nips with a three-square needle file or a knife-edge setting graver on to each prong where it is marked: these nips will allow the wire to be bent over the stone to secure it in place. Be careful not to overwork the filing or to make too deep a cut into the wires, because this would weaken the claws for the pending setting.

Finally place the stone back into the collet, and bend the claws over the stone using a claw pusher setting tool; always work gradually at each claw, pushing a little at a time before rotating to push from the opposite direction on another claw, until the stone is fully secured.


Preparing and Setting a Ring with a Rough Ruby
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STEP 1 Three identical strips of gold are prepared and arranged in a star layout, then marked at the middle; a groove is then filed at their intersection so they can lie flat, one on top of the other. Measurements are taken from the gemstone, then each arm of the star is scored at the right position, folded at 90 degrees and soldered.
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STEP 2 The completed collet is soldered on to the ring shank and pre-polished ready for setting the gemstone.
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STEP 3 The ring is secured in a ring clamp and the stone inserted in the collet; marks are then made on each prong at the point where they need to be folded over.
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STEP 4 A small nib is made at each mark with a saw blade, and then filed with a three-square needle file so the prongs can be folded over the stone more easily.
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STEP 5 The stone is reinserted in the collet and the prongs bent over it with a hand pusher to secure it.
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The ring has now been given its final polish.




RUB-OVER SETTING

A rub-over setting is a simple and very widely used method for securing stones, as it can be easily adapted to suit the stone in hand; it can be used on faceted or cabochon stones of any shape and size without too much trouble. In principle the setting is made by creating a bezel out of a thin strip of metal that matches the stone’s outline; this is soldered on to the support material before the stone is inserted, and the bezel rubbed over to enclose the stone. However, there are subtle differences in the preparation of the collets, depending on the type of stone they need to accommodate.
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An original design from an established designer jeweller, Helfried Kodré, unique in style and precision. The three-segment ring is made in silver and the surface textured with pattern for added interest. Each segment is arranged at a tilting angle and set with flat turquoise gems on top, with a seamless rub-over setting. HELFRIED KODRÉ
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A ring from Dong Han made in silver and set with amethyst. The top part of the ring was made with a flat sheet of silver, the floral pattern cut and soldered on to the surface, and a rub-over collet sets the gem. WEN LIAO


Cabochon Stones

Cabochon stones are often the easiest to set as they have a flat base and can be laid directly on the surface of the ring or bangle with a simple thin bezel added. There is usually no requirement for the light to reach them from underneath, so a solid backing is quite acceptable.

To make the bezel, begin by measuring the circumference of the stone, along with its height from the base to the point where its shape begins to curve in. Prepare a strip of metal slightly longer than the circumference, as wide as the height you measured before, and approximately 0.5mm in thickness. With the help of half-round pliers, bend the strip to make a bezel that matches the stone’s outline and just fits tightly around it. Overlap the two ends of the strip and cut through them both in the middle with the saw, align the ends and test again that is the perfect fit; adjust and repeat if needed, before soldering the ends together.

If a back plate is required, place the bezel on a flat sheet of metal (cut slightly larger), and secure the two together with binding wire before soldering. Remove the binding wire, and after pickling, file the back plate flush with the bezel and clean off any excess solder; the collet is now ready to be soldered on the ring or bangle.

After pre-polishing the piece you can insert the stone in the collet, and gradually and carefully push the edge of the metal over the stone, initially working from opposite directions with a pusher until you have gone all the way round and have achieved an even and smooth finish; alternatively a mechanical hammer can be attached in place of the pendant drill’s handle and used to manipulate the metal over the stone.

Once the stone is set you can file the overlapping metal smooth, and buff the setting ready for the final polish. Sometimes when a very shallow cabochon is used but you want to give the impression of a much deeper stone, the outer bezel can be made deeper and an additional hidden bezel inserted inside to elevate the gem.

Faceted Stones

For faceted stones the making of the collet is rather more involved as the stone doesn’t have a flat base, but a pavilion (the faceted area below the girdle) that comes to a point (called the culet): it therefore requires a void in the setting for it to sit in – this also allows light to reach the stone from the bottom. In addition some angular stones have fragile corners or edges that need to be safeguarded from excessive pressure as the metal of the setting is pushed over them, so extra care needs to be taken in preparing the collet and in the sitting of the stone. These settings therefore tend to be deeper than those made for cabochon stones.

Start by measuring the stone’s height from its table (its top flat surface) to its culet, and use this measurement as the minimum width for the metal strip that will be used; as before, it must be a little longer than the circumference or total length of facets at the girdle, and the thickness about 0.5mm. For curved stones – round or oval – shape the strip to fit the profile of the stone as previously, and solder.

For angular gems – square or rectangular, for example, mark each length of the gem’s sides, plus 0.5mm (the thickness of the strip) on the strip, and make a shallow cut with the saw blade; then score or file this groove with a four-square needle file until you almost reach the other side. Then using flat-nose or parallel pliers, bend the strip at the groove to form a sharp corner, and solder; repeat until all the corners are done and you have a box collet matching the stone. Test to ensure that the gem will fit tightly inside this bezel; if it is a little too tight you can file the inside walls with a needle file to enlarge it. This will now form the outer part of the collet, the part that will be rubbed over the stone.

Next you will need to prepare an inner bezel: the stone will rest on this inside the collet. Using another strip of metal that is almost the same thickness and length as the outer, but narrower (measure the stone’s height from the girdle to the culet), bend it into shape as before so it will sit tightly inside the outer bezel. Try the two pieces for fit, and if too tight, file the outer walls of the inner bezel until it eases into the other – but do not push it all the way in just yet.
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The outer bezel of the setting for this pink tourmaline is made by scoring and folding a strip of gold – the stone should just fit inside.
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A second smaller bezel is then prepared from a narrower strip of metal that will fit tightly inside the first.
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The inner bezel is gradually pushed inside the outer with the help of a pair of parallel action pliers; it is important to keep pausing to check how the stone sits inside.
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A knife edge graver is used to clean the inside of the setting and ensure that the stone will fit perfectly.
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Once the stone is safely seated in the collet, the surrounding bezel can be pushed over using a hammer handpiece attachment. To keep the stone in place during the initial stages of setting, press it down with a finger.
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For more control of the amount of pressure applied on the bezel, a hand pusher is used to bend the metal over and secure the stone.


First take the gem and place it into the setting, observing the way it sits. The girdle must lie below the top of the outer bezel, with the table of the stone more or less level with it; adjust as necessary by pushing or pulling the inner bezel. When satisfied, remove the stone and solder the two bezels together; after pickling, file away any excess overlapping material at the bottom of the setting until the two bezels are flush. The collet can now be soldered on to the main body of the work and cleaned ready for setting the stone in it.

Secure the work tightly in a ring clamp or shellac stick, and using a knife-edge setting graver or spitstick, clean any excess solder inside the collet where the stone will sit. Test the stone to check that it rests firmly level at the right height, and that it does not rock inside the collet – rocking will indicate that the setting is not even, and that the stone makes contact with the metal only in some parts, and therefore needs further adjustment with a flat-edge graver to even it out.

With angular stones, watch out for any weak areas such as sharp corners: it is a good idea to remove some of the underlying metal below these in order to relieve the pressure on these fragile areas during setting, and to avoid potential fractures – use a knife-edge graver or spitstick to do this.

Once the stone is perfectly seated you can begin securing it by rubbing the metal over the stone with a pusher or the hammer handpiece, as before. Once it is set, you can file and buff the bezel smooth; the inside edge where the metal meets the stone can be bevelled with a polished graver to reflect more light.

Tube Setting

Tube setting is another variant of the rub-over method, and an easy way to accommodate small, round, faceted stones on the piece, which add sparkle and interest and perhaps complement a larger gemstone, or are a feature on their own set as a cluster.

For this kind of setting a metal tube is used, preferably with its wall about 0.7mm in thickness and its inside diameter slightly smaller than the stone’s, so the stone can sit on top with the outer tube diameter showing. Prepare or purchase a length of tube in the correct size for the piece, then cut short lengths of it and solder these on to the ring shank or bangle, as required by the design.

Insert a setting burr into the pendant drill that is of identical size to the stone’s diameter, and slowly shave out the inside of the tube, keeping the drill vertical. Continue until you create a seating for the stone deep enough so its table is flush with the top of the tube. Rub the metal over the stone, and clean as previously.

CHANNEL SETTING

Channel setting is used to set faceted square, rectangular or sometimes round gems in a line, tightly next to each other so their sides are touching one another, creating an unbroken chain of colour; however, this setting can also be used for single angular stones. The sitting area for the stones needs to be prepared extremely carefully, and the gems carefully selected and calibrated so the setter can achieve a seamless effect.
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One of Michael Berger’s renowned kinetic rings, which is not only luxuriously crafted but highly technical and challenging to perfect. His masterful skills can be seen in the function and execution of the finish. This ring was made in blackened stainless steel, and channel set with a citrine gemstone.


A groove or channel is filed that will accommodate the pavilion of the stones, then two thin strips of metal are soldered one on each side, spaced at exactly the width of the gems and high enough to just overlap their girdle. The stones are arranged in the channel and adjusted to sit flat and butting up to each other without any gaps showing, and the metal on each side is then pushed over to keep them in place, as in the rub-over method.

GYPSY SETTING

Also known as flush setting, gypsy setting is when the stones are set directly into the body of the ring or bangle and the surrounding metal burnished over them, so the gems look as if they are embedded in the smooth surface of the ring. It is mostly used with round faceted stones on a flat or curved (convex) surface; in principle it is similar to a rub-over setting, but the technique and the finished result are very different.
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Sculptural rings made in solid 18ct yellow gold by Evangelos and Miranda; the small diamonds were set using the gypsy setting technique and sit flush with the surface of the metal, allowing the sparkle to shine through.


Method

First a recess must be created in the metal to accommodate the stone; ensure that the thickness of the ring shank exceeds the height of the stone, as you do not want its culet to protrude from underneath, jabbing into the wearer’s finger. Drill a pilot hole just short of the full thickness of the shank for a closed back setting, otherwise all the way through for an open back.

Next, using a setting or ball burr of exactly the same diameter as the gem and holding the drill vertical to the piece, widen the hole so it is deep enough for the gem’s table to sit flush with the ring shank. Do this gradually, checking with the stone at each stage; to assist the handling and positioning of the stone, use a small piece of Blu-Tack or beeswax rolled into a point.

Once you are happy with the sitting of the stone, begin burnishing the surface of the metal: start a couple of millimetres away, then move towards the hole’s edge, constantly changing direction from north to south, then east to west. You can do this using a curved burnisher and applying firm downward pressure, or with a small round-headed chisel and a jeweller’s hammer, or with a hammer handpiece attachment on the pendant drill with the appropriate tip.

When enough metal is spread over the rim covering the edges of the stone and securing it in place, burnish the surrounding area smooth, and buff away any marks. Tidy the inner edge with a graver or the tip of a burnisher until it is smooth and shiny.


Preparing and Sharpening Setting Tools

Setting gravers are not ready to use as supplied, so they need to be prepared, shaped and sharpened before they are used. The first job is to attach a wooden handle (most commonly round ball shaped) by securing the graver in a bench vice with its tang exposed; a pilot hole is drilled into the handle to just over half its depth, and then placed over the tang and hammered to attach it.

Once mounted, determine how long you need the graver to be (it must fit your hand): place the handle in the palm of your hand with the tip pointing to your index finger, and mark the tool so that it is a little longer than the end of your finger. Fix the graver on the vice with the excess length exposed, and strike sideways with a hammer to snap it off – be sure to wear safety glasses, and strike the tip away from you; there should be no one else in the room.

Using a bench grinder, now grind away the top half of the height of the tool above its point for a length of 2–3cm, then shape the tip at a 60-degree angle. Take care to cool the graver in water frequently while doing this, as overheating will have an adverse effect on the tempering and strength of the tool.

Refine the shape and sharpness of the point on an oil stone, and finish off by polishing it on an oiled Arkansas stone; you must be able to see only one facet on the tip of the graver. Poke the tip in your bench peg so you can remove any burrs left over from sharpening, and your tool is now ready to use.

Keep gravers sharp at all times by repolishing them frequently on the Arkansas stone; during storage protect their tips by capping them with a used wine-bottle cork.
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Polish the graver on an Arkansas stone each time you use it. Apply some engineer’s oil, and holding the tool tip firmly against the stone at the correct angle, move it vigorously from left to right a few times. Examine the tip to ensure that a single flat facet appears on it, otherwise repeat the process. To test the sharpness, gently rest the tip on your finger nail to see if it ‘bites’.



PAVÉ SETTING

Pavé or grain setting involves raising small bulges from the surface of the metal to hold the stone in its hole. It is mostly used with small, brilliant cut gems that are set individually, in lines, or as clusters grouped tightly together to create the illusion of a much bigger gem. They can effectively cover whole surfaces in a carpet of colour without much metal showing between them, such as on the shoulders of a ring carrying a big central stone, thereby adding extra sparkle to the centrepiece.

This is a technique that requires practice and patience, and is one of the hardest to perfect, as extreme accuracy and consistency is required when working in such a small scale.

Method

To prepare the ring for this kind of setting, carefully plan and mark the layout of the stones on the surface before drilling the pilot holes; the stones need to be very close to one another, almost touching, but leaving a small border from the outer edges of the ring. Widen the holes to the exact diameter of the gems using a setting or ball burr, and deep enough for the stones’ table to be flush with the surface of the metal.

Insert one stone at a time, and using a sharp half-round graver, start to cut into the metal a short distance from the hole’s edge, pushing towards it with the tool at approximately 45 degrees, observing the metal on the inner edge of the hole until you see a little bulge appearing. Stop just before the hole’s edge otherwise the grain you have just raised will detach itself from the ring’s surface.

Four grains are commonly used to hold each stone, so raise another one from the opposite direction, and then two more at 90 degrees. Often adjoining stones will share two of the grains to allow for closer placement, so think ahead and work your way methodically through the piece until all the stones are secured.

Now go over each grain with the same tool: place it where the cut is and tilt it up slightly, then rotate it to the left and then to the right, cutting the metal and further separating the grain from the metal’s surface on either side. When all is done you should have evenly shaped grains at each stone throughout the space. In areas in between the stones where a lot of metal is showing, extra decorative grains can be raised to add to the illusion.
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An unusual steel ring set with a natural blue amber stone, made by Pawel Kaczynski. It was forged into shape and eroded with chemicals to roughen its surface, and the gem then tension set, using the rigid nature of the metal.


Next, take an appropriately sized beading tool to cup over the tip of each grain, and rotate it, applying a little pressure, until the head of the grain is a nice round shape and polished smooth. Reshape the tool on a beading block as required, and continue until all the grains are polished.

The final step is to cut away any excess metal from around the grains with the use of a polished spitstick or knife-edge graver, at the same time adding little facets among the grains to reflect the light and imitate the facets of the gems. To make it easier to pick out the details of the setting area and help identify where you need to cut, dust the work with talcum powder to block some of the reflections coming from the metal and the gems.

The finished result should be an area full of sparkle, just like a large gem.


CHAPTER 7

Finishing

Finishing is the dressing up of the object ready for its presentation to the viewer. And although it might appear that most of the hard work has been done by this point, as far as conceptualizing, designing, sourcing the materials, fabricating the various elements and assembling the piece is concerned, this last stage of the work is not to be undervalued. It might seem a simple, mundane process, but finishing is in fact where you can ‘make or break’ the piece, in that rushed and careless polishing will undo all the good efforts you have made so far and degrade the work. As the old adage has it, ‘first impression counts’, and this is how you will want to capture a potential admirer’s gaze: by the impeccable finish of the piece. Once he is drawn in, all the other details can be revealed, observed and appreciated.
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Silver bangle, by Evangelos and Miranda.
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More attractive creations from Michael Berger: these rings were made with stainless steel, black coated and gold plated, and set with Tahitian and South Sea pearls for juxtaposition of colour, all immaculately presented.


So think of a way to present your design piece with the parts that are important to you, by emphasizing certain areas to complement the form, creating a focal point that most people will be attracted to. Perhaps introduce a change of colour or texture, or a variation in the sheen of the surface, to guide the eye to the highlighted part of the object, to your unique creation.

Simple design sometimes requires much more attention than we expected, especially in its finish, as mistakes or faults cannot be hidden, and will be readily picked up by the professional eye. It is much the same with complicated designs, because although some would assume it’s easier to hide imperfections, in fact they require no less skill, and even a higher degree of competency to achieve the results desired. There is no easy way to bring out the quality in the main parts of the object, only hard work and patience. And it is these final touches that will make the difference.
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This delightful ring made by Fabrizio Tridenti demonstrates how ordinary, everyday construction objects can be changed into an artistic piece of contemporary jewellery. It is made in brass and then coated with bright orange acrylic colour for a vibrant effect.
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A ring made in silver, copper and enamel from Heejoo Kim. Beautifully structured, it is elaborately finished with graduating shades of green enamel over copper to give a mystic feel reminiscent of forest glades.


POLISHING

Most of the finishing work on jewellery is carried out on a polishing motor, as this is the most effective way to achieve a good, even surface finish – and not only does it deliver a product with a smooth, high sheen, but in the process it also hardens the metal and seals the surface. It is a laborious and filthy process that requires you to be constantly alert and paying attention – and it takes a great deal of dedication to master. But once you gain the experience, the quality of the finish that can be achieved has no equal.

As with most processes in jewellery, good preparatory work is of the utmost importance: the ring or bangle will need to be in its final stage of production, already filed, sanded with emery paper from coarse to the finer buffing, and with a surface that is smooth and free of marks or any residues. The overall shape must be in a satisfactory condition with no imperfections, as polishing alone will not correct these but instead is more likely to enhance them.

If you have access to a barrelling machine you can opt to use it at this stage, especially when there are several pieces to work on. (The function and use of the barrelling machine is explained in Chapter 2, covering tools and equipment.) It will save you a great deal of hard work in the finishing process, and will enable you to carry on with other tasks, thereby increasing productivity. It is a good way to achieve the earlier phases of polishing before you can move on to the polishing motor for the more refined finish.

However convenient, though, be aware that barrelling is not recommended for delicate or gem-set items, or for those with finely detailed surface textures achieved at an earlier stage, such as punching, etching or roller printing, as these could lose their sharpness and definition – or at least be sure to leave them in the barrel for as short a time as possible, and monitor their progress at regular intervals.
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The polisher is used with a black bristle brush and Tripoli compound to access the recesses of the ring in the initial stages of polishing.


For successful polishing you will have to work your way through the sequence of cutting compounds, used with appropriate polishing mops and wheels (see Chapter 2 for the different types). For external surfaces start with Tripoli, which is first applied on a black bristle brush and then on a stitched mop or a hard felt wheel – with this fast-cutting compound you want to remove most blemishes and even out the surface.
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A stitched mop used with Hyfin compound to polish the flatter areas of the ring and bring a higher sheen to the surface of the metal.


Follow this with Hyfin on a stitched or calico mop, or a hard felt wheel – Hyfin has similar cutting properties to Tripoli, but will deliver a higher sheen. Then finally use rouge with a soft cotton mop – this compound has no cutting properties, but will enable you to bring a very high sheen to the surface. To polish the inside of rings and bangles follow the same order of compounds on finger felts.

Always dedicate separate mops for each compound to avoid cross contamination and to ensure more efficient polishing. Mops that are clogged with compound can be conditioned using a rake; it is advisable to clean and reshape them every now and then.

Method

To start the process, screw the first wheel or mop tightly on the spindle of the motor, and check that it is sitting true and straight. Then switch on the machine and apply a little compound on the spinning wheel. Bring the item into contact with the lower part of the wheel’s surface facing you, and apply firm, but not excessive pressure, always moving the work in smooth sideways strokes against the wheel – for large flat surfaces you will need to use a hard felt wheel and work against its side.

Keep changing the direction of the polish, working across the previous pass, and not forgetting to reapply some compound from time to time; never keep the work stationary against the wheel as this will cause an uneven surface.

Polish one facet at a time, and be careful when you come to the edges of the object: never feed these to the mop, but pull away with them.

When you are happy with the result, switch the machine off and wait until it stops spinning before you remove the wheel and load the next one. Work your way through the compounds until you have a nice, smooth, shiny and spotless finish. Even when you intend to have a matt effect on the work it is good practice to first bring the surface to a good polish with Hyfin, to provide a better substrate on which to apply the matt finish later on.

On those occasions where further processing needs to be carried out on the piece, such as the setting of gemstones, you can do the preliminary polishing with Tripoli, and then have the gems set, before returning to the motor to touch up any new marks and complete the final stages of polishing.

In the absence of a polishing motor, a lot of the work can be achieved on a pendant drill with the equivalent miniature brushes and mops, especially when the objects involved are of a small scale, such as rings and bangles; the same process and precautions apply. Alternatively you can outsource the work to professional polishers who can carry out the work to your instructions.


Health and Safety

The polisher is a high speed, powerful motor, and the operator must therefore work with caution and wear protective equipment while using it: goggles to protect the eyes, a mask to prevent inhaling the harmful compound dust, finger guards to protect the fingers, and a cotton-type lab coat to protect against being covered in dirt. It is also best to tie back long hair, not to wear jewellery, and to avoid loose sleeves.

It is important to position yourself comfortably a little away from the motor so your hands can just reach the spindle, keeping your elbows near the side of your body. The way you hold the object while polishing is also important: hold it firmly but not tightly, and never hook your fingers inside a ring or around a bangle, as it could unexpectedly get caught in the motor with its high speed spinning and possibly drag your hand in with it. So be careful, and if you feel you are losing control of the object, just let go of it, and do not attempt to fight the machine: nothing is more important than your hands.

You must also be prepared for the object to become quite hot as a result of the friction caused by the spinning wheel – which is why leather finger guards or protection tape are advised, but never gloves as they could potentially get caught and tangled in the machine, dragging the hand with them and causing serious injury.


ELECTROPLATING
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This ring from Andreea Mogosanu was inspired by the crow, its skeleton head modelled and cast in silver and set with a tiny black diamond. Black rhodium plating solution was applied to achieve the desired blackness that would emphasize the whole form, while the highly polished beak was plated in red gold for contrast. ANDREEA MOGOSANU


In electroplating a very thin coating of metal is applied to the surface of a piece by immersing it in a solution and passing an electric current through it. In its traditional application the piece of jewellery is wholly plated to improve the surface finish, and in the case of silver to disguise any underlying imperfections or firestains, or to improve the colour of white gold, or even to completely change the colour of the piece as an affordable alternative to gold metal.

In some clever designs it can also be selectively applied to provide bi-colour accents to the workpiece. For instance, it can be used on a silver ring where the colour of the silver needs to be contrasted with the warmth and richness of the colour of gold in order to bring out the design details, but without the cost of using gold metal or employing labour-intensive techniques such as inlay; it is therefore a cheaper alternative to making a plain jewel look instantly richer and more luxurious – stylish yet accessible and affordable.

All other processes must be completely finished in the piece to be plated, including gem setting and polishing to the desired effect, as no alterations or heating can be done after it has been plated without this affecting the applied coating. Any dirt or grease must be thoroughly removed in the ultrasonic at this stage to enable good adhesion; if coating the whole piece, you can now move on to the plating process. However, if the surface of the piece is to be only partly coated, then the areas that do not need to be plated will have to be masked with covering lacquer; leave the varnished work to dry completely before going on to the next step.

A plating solution contains particles of the metal to be plated, and can be bought in concentrated liquid form or salt crystals. In the UK, the most commonly available at the present time are silver, 9ct yellow gold, 18ct gold in yellow, red and green hues, 22ct yellow gold and rhodium, both in brilliant white and black colours. This might well differ in other countries, nonetheless the basic procedure for applying the plating solution is always the same. Plan wisely which metal, carat or colour will work best for your designs before purchasing your choice of preference.

You will also need to purchase electrolytic degreasing salts for pre-treating the metal. The solutions are prepared by diluting the concentrated liquid or salt crystals with demineralized water in process tanks: follow the instructions on the packaging for the correct proportions.

A word of caution: plating chemicals are classed as hazardous and toxic materials, and therefore you should always follow the manufacturer’s instructions for their safe handling, use and storage.

A basic electroplating unit will consist of two to three glass or plastic process tanks that can be warmed with an integrated heating element, and a rectifier with a control dial. The positive output of the rectifier is connected to the anode plates, which are immersed in the plating solution, while the negative outlet will be connected to the work to be processed, usually via a cable and clip.

Method

First, take a short length of silver wire and bend it into a hook: secure it to the end of the cable on the negative outlet of the unit, and suspend the work prepared earlier on this hook. Turn on the unit and allow for the solutions to warm up, then adjust the voltage as required on the control dial, and dip the jewellery into the cleaning bath to strip off any last traces of grease and impurities from the surface. Small bubbles will begin to form around the work indicating that the reaction is taking place: gently agitate the piece to help disperse the bubbles, taking care that the piece doesn’t touch the anode plate as it will cause the circuit to short.

After the prescribed time has elapsed, take the piece out of the solution and, handling it with plastic tweezers, rinse it in a bath of clean, demineralized water. Place the cleaned piece back on the wire hook, adjust the voltage if necessary, and immerse it in the plating bath; leave it in the bath for as long as is needed for the metals to be deposited, agitating the work all the while so the deposits are distributed uniformly on the piece. Once this is done, remove the piece, rinse it with clean water, and dry it; any masking varnish can be removed using the appropriate solvent.

The thickness of the layer deposited will vary, based on many factors. It is primarily controlled by the voltage and how long the piece is immersed, but it is also influenced by the volume of the work plated, the anode surface area, the capacity of the rectifier, the solution used and the temperature of the bath.

All these variables and parameters make it impossible to prescribe the exact voltage and timing settings that would be required for the unit in use, but as a starting point consult the machine’s manual along with the recommendations on the solution’s packaging, and make adjustments through experimentation and experience. As a visual guideline, aim to reduce the formation of bubbles to a minimum by lowering the voltage output, as this will improve the quality of the plating.

Like all things, surface plating will wear off over time and will need to be refreshed every now and then to maintain the glimmer; exposed areas will wear off much more quickly, especially on rings where they constantly brush against other elements. So bear this in mind in your designs, and consider which part of the work will be better plated. Alternatively if longevity and durability are a priority, consider employing another technique and other materials to achieve the effect you are after, such as using inlay or by fusing different metals together.

OXIDIZING
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Two rings from Evangelos and Miranda, one made in plain silver, the other in a combination of silver and 18ct gold; both have been oxidized to emphasize the design.
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A signature design made in silver and fine gold by Ute Sanne. The ring was textured with a punched pattern, then oxidized to accentuate the effect, and the fine gold was forged thinly to make a rim for the collet in which the Prehnite gem is set. PAUL HARTLEY


Oxidizing is a patination process that causes a layer of oxides to form on the surface of silver, making it appear black. It is often used to give the work an aged look, or as a contrasting colour in the design to achieve a more contemporary feel to its finish.

Traditionally the piece is immersed in a heated solution made out of liver of sulphur: when the silver comes into contact with the solution it will react and turn black instantly. The level of blackness is dictated by the strength of the solution and how long the item is left in it.

Make sure the work is completely finished and polished before it is oxidized, as this must be the last step before presentation: heating or polishing the work after oxidizing will remove the thin layer of patina. Any remaining grease or dirt must be removed from the surface in an ultrasonic to avoid a patchy finish.

Method

Heat up the solution to about 60°C (140°F), and with the help of plastic tweezers immerse the piece in it for a few seconds; then remove the piece and rinse it in running water. If a deeper colour is required, repeat the process several times until the work has achieved its desired level of blackness; just use a soft bristle hand brush or old toothbrush with a little fine pumice powder to scrub the work before each run.

This process is best carried out under fan extraction, with the windows open, or better still outdoors, as the liver of sulphur solution gives off a very pungent odour.

Platinol is a more recent, alternative solution for oxidizing, making the whole process a lot easier and more pleasant, particularly as it is nearly odour free. It is applied at room temperature, and the work can be wholly immersed in it, or the platinol painted on the surface with a synthetic-bristled paintbrush. For selective application, areas of the work not to be oxidized can be masked off with varnish.

METAL LEAF

The use of metal leaf to decorate objects is a tradition that has been practised for a very long time; the technique is generically known as gilding, as it is more widely used to apply gold leaf. However, the variation in the types of metal leaf available today is much greater, and leaf can be found in copper, bronze, brass, silver, platinum, palladium, aluminium and of course in the many different carats of gold. The leaf pieces are usually supplied in booklets containing several extremely thin and delicate sheets of the chosen metal, separated by tissue paper to support and protect them. There are two types, one that comes loose and needs to be picked up and placed on the work with a guilder’s tip (special brush), while the other comes with a backing paper so it can be transferred more easily to the object.

Not to be confused with inlay or the Keum-boo method, which involve heat, this process uses a special oil-based adhesive called gold size. It comes in different grades known as instant, one hour, three or twelve hours, denoting the time it will take to become tacky, after which the metal leaf can be positioned. In addition a longer gold size will remain open for more, allowing for an extended application window; lengthier cure times also give better results and will provide a longer wear.

Method

To gild the work you must first ensure that its surface is absolutely clean, dry and grease free. If the object is very porous it will have to be sealed with clear varnish, and this allowed to dry completely. Now the gold size can be painted on the surface – making sure to spread it thinly and evenly – and allowed to dry according to the indicated time; due to the long cure, it is best to do this in a clean and dust-free area of your workshop.

Once the gold size becomes tacky, you can start placing the gold leaf on the surface of the object; handle it very carefully as it is prone to tear. For leaf with backing paper, cut it to the size required, place it over the area with the paper facing up, and gently rub it down to transfer it. With loose leaf, use the guilder’s tip to transfer it from the booklet to the work and dab it down with the brush. Allow it to dry, preferably overnight, and brush away any excess loose leaf. If preferred, the surface can be coated with clear varnish to offer some protection.

There is also the option of fine silver or gold powder that can be applied in a similar manner as the leaf; prepare with gold size as before, and with a brush, dust some metallic powder over the treated area.

As you probably gathered, metal leaf is a perishable material, especially when used in open exposed areas where it could get scratched or damaged. But when used sparingly and in recessed areas it can offer an alternative to gold plating or inlay, adding colour, contrast and texture to the work. The finish of this technique has a different feel and look altogether, and its characteristics can be exploited in a contemporary or conventional way, to make the work stand out.

SURFACE MATTING

Beyond the types of texturing that could have been applied on the metal and its surface via the various techniques outlined in earlier chapters, more texturing can take place at the very end of the making process, to give a matt effect to the object in place of the high sheen finish.


[image: image]

A ‘Maze’ ring from Evangelos and Miranda made in silver and 18ct yellow gold. It has been oxidized to point up the effect of the design, and matt finished to enhance its overall feel and sensuality.


As mentioned earlier, and although it might seem counterintuitive, polishing the work to a good finish before taking it back to a matt effect will actually deliver a better result, as not only will it provide a smoother background on which to work, but it will also harden the surface of the metal for better wear. Any areas that you wish to stay shiny can be masked with tape.

For a fine satin finish a Scotch-Brite mop can be used on the polishing motor or pendant drill to apply the texture; it can even be done by hand using a domestic scorer pad. Alternatively, rubber blocks and diamond sponges are available that can give a scratched impression on the surface, of varying coarseness depending on their grit – rub them against the metal in a linear or circular motion to apply the effect. Steel wool can also be used. Pumice powder is another way to dull the surface: work it on the metal with a hand bristle brush and a little water – experiment with different grades of the powder for varying results.

There is also the option of sand blasting, which will also deliver various results depending on the grade of sand used; the process requires an air compressor and blasting cabinet, where a stream of pressurized sand is propelled on to the surface of the object to texture it.

Finally, to bring highlights to the piece after matting, its edges can be burnished shiny by rubbing them smooth with a polished burnisher.


CHAPTER 8

Hallmarking

Most precious metals used in jewellery making are alloyed with at least one other metal of lesser value in order to give them more preferable working properties, and it is not always easy to distinguish by eye the fineness of the alloy with accuracy, even for the experienced jeweller, let alone the customer; hence the introduction of hallmarking.
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A hallmark is an official mark, or a series of marks, applied to an item made out of precious metal to verify its authenticity and guarantee a certain purity or fineness of the metal. Essentially it is a seal of approval, a mark of quality, applied by the marking authority, after an analysis of the metal content, to reassure and protect the purchaser that what they are buying is the genuine article.

HALLMARKING IN THE UK

Each nation has its own rules and regulations, and operates either a compulsory or a voluntary system of hallmarking, or sometimes none. Here in Britain hallmarking is obligatory and is regulated by the UK Hallmarking Act 1973, which makes it an offence for any person, in the course of their trade or business, to describe or sell an unhallmarked item as being made of precious metals; furthermore any professional seller is required to display a statutory notice that describes the approved hallmarks.
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A sculptural 18ct yellow-gold ring with rhodium plating, made by Evangelos and Miranda. The ring is hall marked with the makers’ initials, along with the authenticating marks for the metal used and the place and year of making, all struck in the traditional method with punches, making a deep impression in the metal.


The precious metals that can be currently hallmarked are silver, gold, palladium and platinum, provided they meet a minimum fineness level. There are also some exceptions, namely small items that weigh less than a certain amount can be sold unhallmarked: for silver this is any item below 7.78g, for gold and palladium less than 1g, and for platinum anything below 0.5g in weight.

The UK hallmark that is stamped on each item passing the fineness test consists of three compulsory marks, and also two optional, which can be applied on request. The first of the compulsory marks is the maker’s or sponsor’s mark, which is made up of two to five letters – usually the maker’s initials or the company’s trading name – enclosed in a surround of the chosen shape. Next is the millesimal fineness mark, its number denoting the amount of precious metal (by parts per thousand) present in the alloy, and the shape of its surround indicating the type of precious metal. Last comes the assay office mark indicating which of the four UK offices tested and marked the item; the London Assay office is represented by the leopard’s head, Birmingham by the anchor, Sheffield by the Yorkshire rose and Edinburgh by the castle.

Of the two optional marks, traditional fineness comes first, and is usually inserted between the sponsor’s and the millesimal fineness marks, its symbol denoting the type of metal. Finally a date letter can be struck at the end of the series, indicating the year the item was stamped; a different font, case and surround is used for each letter of the alphabet to distinguish one from another, and to keep each year’s letter unique.

CONVENTION HALLMARKS

The UK is also a signatory of the International Convention on Hallmarks and as such, the British assay offices can strike the Convention Hallmarks upon request. These are common in all member countries and are universally recognized, making them useful when exporting items to those member nations, negating the need for re-hallmarking at the destination. They are also of interest to overseas based makers who want to take advantage of the prestigious and reputable UK Hallmarking service and have their work marked in this country.

METHODS OF MARKING

Traditionally the marks are applied by hand, each piece being struck with the required punches using a hammer. This leaves a nice deep imprint that is very durable, however it usually causes some distortion in the piece as a result of the metal under the striking force of the punch being displaced; this means that the piece must be refinished after hallmarking. It is therefore advisable to submit pieces for traditional marking when they are in their late stages of fabrication but before the final polishing has taken place.
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An example of the 3D laser hallmarks applied on a ‘Maze’ ring made in silver and 18ct yellow gold by Evangelos and Miranda. Laser marks are ideal for delicate work or for finished items as they are not destructive.


In more recent years laser hallmarking has been widely rolled out as an alternative option, as it offers certain advantages over the traditional manner of marking. Most notably it is a non-destructive method as it does not distort the surrounding metal, making it ideal for delicate or hollow items that could not previously be easily marked. It also means that finished items can now be hallmarked without needing to re-polish them afterwards. The only drawback is that the marks are usually fairly shallow, meaning they can be easily rubbed off during polishing. Some assay offices now offer additional laser marking services, such as the marking of logos or signatures on your items, and this opens up new marketing opportunities for you to brand the work, giving it a more exclusive feel.

MIXED METALS

Quite often these days, contemporary jewellery will be made using more than one type of metal in the same piece. As a result, the hallmarking legislation has recently made provisions to accommodate the needs of the market and can now accept mixed metal work for hallmarking under certain guidelines – primarily that at least one of the metals must be precious and of the minimum required fineness.

If all the metals present are precious, then the full hallmark struck will be that of the least precious metal (in order: silver, palladium, gold and platinum), and this will normally be stamped on the appropriate metal, with only a fineness mark struck on the higher precious metals.

If the work contains precious combined with base metals, and provided that a distinction can be made visually, then the precious element will receive a full hallmark along with the word ‘+metal’ stamped next to it, to indicate the presence of the base element.

THE HALLMARKING PROCESS

To start the hallmarking process you will have to register with any of the four UK offices; they all operate independently, so choose the one that offers the service most appropriate to your needs, or which is more conveniently located. During the registration process you will have to create your own unique maker’s mark, usually made out of your initials set in a surround of your choice; it will be the distinguishing mark by which people will be able to trace the work back to its source: you!
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The makers’ hallmarking punches used in all jewellery making: the straight one is suitable for any flat surface area, while the curved one is mainly used for the inside of ring shanks or any other inaccessible areas.
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A silver ring being struck with the maker’s mark at the studio; it will then be submitted to the assay office for testing and the application of the rest of the marks.


The next step is to order the punches that will bear your maker’s mark. The assay office will usually undertake to fabricate those on your behalf as part of their registration procedure, and within a couple of weeks your punches will be ready. These can be cut on two different types of shank: one straight, the other swan neck. They also come in various sizes to fit the scale of work produced, so consult with the assay office to determine the best size for your work. In most cases having one of each type at the chosen size will suffice. The swan neck is essential for hallmarking rings as its curved shank enables it to get inside the ring, while the straight shank one is ideal for general use.

You can choose to keep the punches at your workshop so you can strike the maker’s mark yourself, prior to sending the items off to the assay office for testing and the application of the rest of the official marks; alternatively you can leave them with the assay office so they can strike your mark at the same time as the rest. When it comes to laser marking, the artwork for the sponsor’s mark is digitally created and kept in the assay office’s database, so you can start using the service straightaway after registration.

To submit any items for testing you will need to complete a hallnote, a sort of order form, where you have to list all the items sent in for testing, and give instructions as to your requirements along with any special requests. A separate form is required for each type of metal and for each fineness of it. For example silver and gold items will need to be submitted separately, as will 18ct gold ones from 9ct; however, different coloured gold items, such as yellow and white, of the same fineness can be sent together. The form will have a tick list for you to select the metal and purity of the listed items, along with any other hallmarking options offered by the assay office.

There should also be space for you to give any special instructions, such as a specific location on the piece where you want the marks to be struck, or the provision of offcuts for the purposes of testing or the preference of laser marking. You can also indicate whether you want any of the optional marks to be applied.

The packet containing the pieces along with the completed form can now be submitted to the assay office either in person, by post or via a courier service.

Once the assay office receives the packet it will be weighed, scanned in their system, and checked ready for processing. In most cases nowadays the items will be assayed (the process of analysing their precious metal content) using X-ray fluorescence spectroscopy, which is a non-destructive process: the item is simply placed in the spectrometer for a reading to be taken.

However, sometimes the more traditional method of touch-stone testing will be used, where the item is rubbed against the stone leaving a smear, then chemicals are applied on it: this reaction determines the fineness. Occasionally a sample will be taken from the piece by scraping, which is then melted and tested.

If the item passes the assay test and meets the fineness specified in the hallnote, it will be marked with the appropriate punches to denote the metal content, and then returned to you. The process will usually take three to five working days to complete unless you request one of the priority assay services, at an extra cost, for a much faster turnaround.

Regulations do vary with time, so check with your nearest assay office for current practices. For territories outside the UK check with the country’s authorities for local arrangements.


Conversion Chart for Ring Sizes













	UK/ Ireland/ Australia/ New Zealand

	US/ Canada/ Mexico

	China/ Japan/South America

	India

	Italy/ Spain/ Netherlands/ Switzerland

	Internal circumference in mm *

	Internal circumference in inches

	Inside diameter in mm

	Inside diameter in inches


	A

	½

	

	

	

	37.8

	1.49

	12.04

	0.474


	A½

	¾

	

	

	

	38.5

	1.51

	12.24

	0.482


	B

	1

	1

	

	

	39.1

	1.54

	12.45

	0.49


	B½

	1¼

	

	

	

	39.7

	1.56

	12.65

	0.498


	C

	1½

	

	

	0.5

	40.4

	1.59

	12.85

	0.506


	C½

	1¾

	

	1

	1

	41

	1.61

	13.06

	0.514


	D

	2

	2

	2

	1.75

	41.7

	1.64

	13.26

	0.522


	D½

	2¼

	

	

	2.25

	42.3

	1.67

	13.46

	0.53


	E

	2½

	3

	3

	3

	42.9

	1.69

	13.67

	0.538


	E½

	2¾

	

	4

	3.5

	43.6

	1.72

	13.87

	0.546


	F

	3

	4

	

	4.25

	44.2

	1.74

	14.07

	0.554


	F½

	3¼

	5

	5

	4.75

	44.8

	1.77

	14.27

	0.562


	G

	3½

	

	

	5.5

	45.5

	1.79

	14.48

	0.57


	G½

	3¾

	6

	6

	6

	46.1

	1.82

	14.68

	0.578


	H

	4

	7

	

	6.75

	46.8

	1.84

	14.88

	0.586


	H½

	4¼

	

	7

	7.5

	47.4

	1.87

	15.09

	0.594


	I

	4½

	8

	8

	8

	48

	1.89

	15.29

	0.602


	I½

	

	

	

	

	48.3

	1.9

	15.39

	0.606


	J

	4¾

	

	9

	8.75

	48.7

	1.92

	15.49

	0.61


	J½

	5

	9

	

	9.25

	49.3

	1.94

	15.7

	0.618


	K

	5¼

	

	10

	10

	50

	1.97

	15.9

	0.626


	K½

	5½

	10

	

	10.5

	50.6

	1.99

	16.1

	0.634


	L

	5¾

	

	11

	11.25

	51.2

	2.02

	16.31

	0.642


	L½

	6

	11

	12

	11.75

	51.9

	2.04

	16.51

	0.65


	M

	6¼

	12

	

	12.5

	52.5

	2.07

	16.71

	0.658


	M½

	6½

	13

	13

	13.25

	53.1

	2.09

	16.92

	0.666


	N

	6¾

	

	

	13.75

	53.8

	2.12

	17.12

	0.674


	N½

	7

	14

	14

	14.5

	54.4

	2.14

	17.32

	0.682


	O

	7¼

	

	15

	15

	55.1

	2.17

	17.53

	0.69


	O½

	7½

	15

	

	15.75

	55.7

	2.19

	17.73

	0.698


	P

	7¾

	

	16

	16.25

	56.3

	2.22

	17.93

	0.706


	P½

	8

	16

	17

	17

	57

	2.24

	18.14

	0.714


	Q

	8¼

	

	

	17.5

	57.6

	2.27

	18.34

	0.722


	Q½

	8½

	17

	18

	18.25

	58.3

	2.29

	18.54

	0.73


	R

	8¾

	

	19

	19

	58.9

	2.32

	18.75

	0.738


	R½

	9

	18

	

	19.5

	59.5

	2.34

	18.95

	0.746


	S

	9¼

	

	20

	20.25

	60.2

	2.37

	19.15

	0.754


	S½

	9½

	19

	21

	20.75

	60.8

	2.39

	19.35

	0.762


	T

	9¾

	

	

	21.5

	61.4

	2.42

	19.56

	0.77


	T½

	10

	20

	22

	22

	62.1

	2.44

	19.76

	0.778


	U

	10¼

	21

	23

	22.75

	62.7

	2.47

	19.96

	0.786


	U½

	10½

	22

	

	23.25

	63.4

	2.49

	20.17

	0.794


	V

	10¾

	

	24

	24

	64

	2.52

	20.37

	0.802


	V½

	11

	23

	25

	24.75

	64.6

	2.54

	20.57

	0.81


	W

	11¼

	

	

	25.25

	65.3

	2.57

	20.78

	0.818


	W½

	11½

	24

	26

	26

	65.9

	2.59

	20.98

	0.826


	X

	11¾

	

	

	26.5

	66.6

	2.62

	21.18

	0.834


	X½

	12

	25

	27

	27.25

	67.2

	2.65

	21.39

	0.842


	Y

	12¼

	

	28

	27.75

	67.8

	2.67

	21.59

	0.85


	Y½

	

	

	

	

	68.2

	2.69

	21.69

	0.854


	Z

	12½

	26

	

	28.5

	68.6

	2.7

	21.79

	0.858


	Z½

	12¾

	

	29

	29

	69.1

	2.72

	22

	0.866


	Z1

	13¼

	

	

	30.5

	70.4

	2.77

	22.4

	0.882


	Z2

	13¾

	

	32

	31.75

	71.7

	2.82

	22.81

	0.898


	Z3

	14

	

	

	32.25

	72.3

	2.85

	23.01

	0.906


	Z4

	14½

	

	

	33.5

	73.6

	2.9

	23.42

	0.922




* In Austria, France, Germany, Belgium and Scandinavia, ring sizes are specified as the internal circumference in millimetres.


Conversion Chart for Metal Thickness


	B&S Gauge

	Millimetres

	Inches (Thou)

	Inches (Fraction)


	1

	7.35

	0.289

	9/32


	2

	6.55

	0.258

	1/4


	3

	5.85

	0.229

	7/32


	4

	5.20

	0.204

	13/64


	5

	4.60

	0.182

	3/16


	6

	4.10

	0.162

	5/32


	7

	3.65

	0.144

	9/64


	8

	3.25

	0.129

	1/8


	9

	2.90

	0.114

	


	10

	2.60

	0.102

	


	11

	2.30

	0.091

	3/32


	12

	2.05

	0.081

	5/64


	13

	1.85

	0.072

	


	14

	1.65

	0.064

	1/16


	15

	1.45

	0.057

	


	16

	1.30

	0.051

	


	17

	1.15

	0.045

	3/64


	18

	1.00

	0.040

	


	19

	0.90

	0.036

	


	20

	0.80

	0.032

	1/32


	21

	0.70

	0.029

	


	22

	0.65

	0.025

	


	23

	0.55

	0.023

	


	24

	0.50

	0.020

	


	25

	0.45

	0.018

	


	26

	0.40

	0.016

	1/64


	27

	0.35

	0.014

	


	28

	0.30

	0.013

	


	29

	0.28

	0.011

	


	30

	0.25

	0.010

	





Conversion Chart for Temperatures


	°C

	°F


	0

	32


	25

	77


	50

	122


	75

	167


	100

	212


	125

	257


	150

	302


	175

	347


	200

	392


	250

	482


	300

	572


	350

	662


	400

	752


	450

	842


	500

	932


	550

	1022


	600

	1112


	650

	1202


	700

	1292


	750

	1382


	800

	1472


	850

	1562


	900

	1652


	950

	1742


	1000

	1832


	1050

	1922


	1100

	2012


	1150

	2102


	1200

	2192


	1250

	2282
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A range of silver rings with 18ct yellow gold details, by Evangelos and Miranda.




OEBPS/images/Page_050_1.jpg





OEBPS/images/Page_073_1.jpg





OEBPS/images/Page_096_1.jpg





OEBPS/images/Page_073_2.jpg





OEBPS/images/Page_050_3.jpg





OEBPS/images/Page_050_2.jpg





OEBPS/images/Page_050_4.jpg





OEBPS/images/Page_073_3.jpg





OEBPS/images/Page_036.jpg





OEBPS/images/Page_096_2.jpg





OEBPS/images/Page_037.jpg





OEBPS/images/Page_058_1.jpg





OEBPS/images/Page_039.jpg





OEBPS/images/Page_058_2.jpg





OEBPS/images/Page_085_1.jpg





OEBPS/images/Page_054.jpg





OEBPS/images/Page_047_4.jpg





OEBPS/images/Page_044.jpg





OEBPS/images/Page_085_4.jpg





OEBPS/images/Page_045.jpg





OEBPS/images/Page_085_2.jpg





OEBPS/images/Page_085_3.jpg





OEBPS/images/Page_024_1.jpg





OEBPS/images/Page_047_1.jpg





OEBPS/images/Page_048.jpg





OEBPS/images/Page_024_2.jpg





OEBPS/images/Page_047_3.jpg





OEBPS/images/Page_047_2.jpg





OEBPS/images/Page_060.jpg





OEBPS/images/Page_062.jpg





OEBPS/images/Page_072_2.jpg





OEBPS/images/Page_072_3.jpg





OEBPS/images/Page_072_1.jpg





OEBPS/images/Page_019_2.jpg





OEBPS/images/Page_019_1.jpg





OEBPS/images/Page_071.jpg





OEBPS/images/Page_075.jpg





OEBPS/images/Page_069_6.jpg





OEBPS/images/Page_069_4.jpg





OEBPS/images/Page_069_5.jpg





OEBPS/images/Page_066.jpg





OEBPS/images/Page_023_1.jpg
S,

"))





OEBPS/images/Page_023_2.jpg





OEBPS/images/Page_046_2.jpg





OEBPS/images/Page_069_2.jpg





OEBPS/images/Page_046_1.jpg





OEBPS/images/Page_069_3.jpg





OEBPS/images/Page_069_1.jpg





OEBPS/images/Page_080.jpg





OEBPS/images/Page_082.jpg





OEBPS/images/Page_083.jpg





OEBPS/images/Page_084.jpg





OEBPS/images/Page_033_1.jpg





OEBPS/images/Page_056_1.jpg





OEBPS/images/Page_079.jpg





OEBPS/images/Page_033_2.jpg





OEBPS/images/Page_056_3.jpg





OEBPS/images/Page_018_2.jpg





OEBPS/images/Page_056_2.jpg





OEBPS/images/Page_018_1.jpg





OEBPS/images/Page_092.jpg





OEBPS/images/Page_093.jpg





OEBPS/images/Page_094.jpg





OEBPS/images/Page_095.jpg





OEBPS/images/Page_098.jpg





OEBPS/images/Page_105_2.jpg





OEBPS/images/Page_105_1.jpg





OEBPS/images/Page_068_7.jpg





OEBPS/images/Page_068_8.jpg





OEBPS/images/Page_068_5.jpg





OEBPS/images/Page_068_6.jpg





OEBPS/images/Page_068_9.jpg





OEBPS/images/Page_068_3.jpg





OEBPS/images/Page_068_4.jpg





OEBPS/images/Page_068_1.jpg





OEBPS/images/Page_068_2.jpg





OEBPS/images/Page_070_1.jpg





OEBPS/images/Page_070_4.jpg





OEBPS/images/Page_070_2.jpg





OEBPS/images/Page_070_3.jpg





OEBPS/images/Page_078_1.jpg





OEBPS/images/Page_055_2.jpg





OEBPS/images/Page_055_1.jpg





OEBPS/images/Page_017_3.jpg





OEBPS/images/Page_017_2.jpg





OEBPS/images/Page_078_2.jpg





OEBPS/images/Page_017_1.jpg





OEBPS/images/pub.jpg





OEBPS/images/Page_016_1.jpg





OEBPS/images/Page_077_1.jpg





OEBPS/images/Page_077_2.jpg





OEBPS/images/Page_016_3.jpg





OEBPS/images/Page_077_3.jpg





OEBPS/images/Page_016_2.jpg





OEBPS/images/Page_081_1.jpg





OEBPS/images/Page_081_2.jpg





OEBPS/images/cont.jpg
WQ’W‘Q@&





OEBPS/images/cover.jpg
Designing and Making
Rings and Bangles

Miranda Falkner
and Evangelos Pourgouris





OEBPS/images/Page_043_1.jpg





OEBPS/images/Page_089_1.jpg





OEBPS/images/Page_043_3.jpg





OEBPS/images/Page_043_2.jpg





OEBPS/images/Page_089_2.jpg





OEBPS/images/Page_089_3.jpg





OEBPS/images/Page_091_2.jpg





OEBPS/images/Page_091_1.jpg





OEBPS/images/Page_015_2.jpg





OEBPS/images/Page_038_2.jpg





OEBPS/images/Page_015_1.jpg





OEBPS/images/Page_076_8.jpg





OEBPS/images/Page_053_2.jpg





OEBPS/images/Page_076_2.jpg
™






OEBPS/images/Page_053_1.jpg





OEBPS/images/Page_076_3.jpg





OEBPS/images/Page_076_1.jpg





OEBPS/images/Page_076_6.jpg





OEBPS/images/Page_076_7.jpg





OEBPS/images/Page_076_4.jpg





OEBPS/images/Page_038_1.jpg





OEBPS/images/Page_076_5.jpg





OEBPS/images/Page_027_2.jpg





OEBPS/images/Page_042_2.jpg
LibA






OEBPS/images/Page_065_2.jpg





OEBPS/images/Page_088_1.jpg





OEBPS/images/Page_042_1.jpg





OEBPS/images/Page_088_2.jpg





OEBPS/images/Page_101.jpg





OEBPS/images/Page_042_3.jpg





OEBPS/images/Page_065_1.jpg





OEBPS/images/Page_102.jpg





OEBPS/images/Page_103.jpg





OEBPS/images/Page_104.jpg





OEBPS/images/Page_027_1.jpg





OEBPS/images/Page_090_3.jpg





OEBPS/images/Page_090_2.jpg
!;nnr

Wi





OEBPS/images/Page_090_1.jpg





OEBPS/images/Page_052_1.jpg
o





OEBPS/images/Page_014_2.jpg





OEBPS/images/Page_014_1.jpg





OEBPS/images/Page_052_3.jpg





OEBPS/images/Page_052_2.jpg





OEBPS/images/Page_052_5.jpg
) b b
g8 s e O






OEBPS/images/Page_112.jpg





OEBPS/images/Page_052_4.jpg





OEBPS/images/Page_052_7.jpg





OEBPS/images/Page_052_6.jpg





OEBPS/images/Page_041_1.jpg





OEBPS/images/Page_010.jpg





OEBPS/images/Page_008.jpg





OEBPS/images/Page_049_3.jpg





OEBPS/images/Page_009.jpg





OEBPS/images/Page_049_2.jpg





OEBPS/images/Page_064_2.jpg





OEBPS/images/Page_087_2.jpg





OEBPS/images/Page_041_2.jpg





OEBPS/images/Page_064_1.jpg





OEBPS/images/Page_087_3.jpg





OEBPS/images/Page_002.jpg





OEBPS/images/Page_064_4.jpg





OEBPS/images/Page_064_3.jpg





OEBPS/images/Page_087_1.jpg





OEBPS/images/Page_087_6.jpg





OEBPS/images/Page_064_5.jpg





OEBPS/images/Page_006.jpg





OEBPS/images/Page_049_1.jpg





OEBPS/images/Page_087_4.jpg





OEBPS/images/Page_087_5.jpg





OEBPS/images/Page_074_1.jpg





OEBPS/images/Page_020.jpg





OEBPS/images/Page_051_2.jpg





OEBPS/images/Page_051_1.jpg





OEBPS/images/Page_059_4.jpg





OEBPS/images/Page_059_3.jpg





OEBPS/images/Page_013_2.jpg





OEBPS/images/Page_059_6.jpg





OEBPS/images/Page_013_1.jpg





OEBPS/images/Page_059_5.jpg





OEBPS/images/Page_011.jpg





OEBPS/images/Page_012.jpg





OEBPS/images/Page_051_3.jpg





OEBPS/images/Page_074_2.jpg





OEBPS/images/Page_097_2.jpg





OEBPS/images/Page_097_1.jpg





OEBPS/images/Page_059_2.jpg





OEBPS/images/Page_059_1.jpg





OEBPS/images/Page_100_2.jpg





OEBPS/images/Page_031.jpg





OEBPS/images/Page_040_2.jpg





OEBPS/images/Page_063_1.jpg





OEBPS/images/Page_100_1.jpg





OEBPS/images/Page_032.jpg





OEBPS/images/Page_040_1.jpg





OEBPS/images/Page_022.jpg





OEBPS/images/Page_063_2.jpg





OEBPS/images/Page_086_1.jpg





OEBPS/images/Page_086_2.jpg





OEBPS/images/Page_026.jpg





OEBPS/images/Page_025_1.jpg





OEBPS/images/Page_025_2.jpg





OEBPS/images/Page_028.jpg





OEBPS/images/Page_029.jpg





