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INTRODUCTION

This book aims to be an accessible introduction to the wonderful possibilities of making jewellery in silver. It moves through an extensive range of techniques from simple cutting and filing through to more advanced skills such as fold forming and keum-boo. These are all made accessible with step-by-step guides to the processes, which you can then put into practice in your own pieces. Many of the techniques can be achieved in a small space without the need for significant investment in tools and equipment, and by following these guides you will be able to create high-quality jewellery items in silver.

Making silver jewellery can at times be very challenging; sometimes the solder just will not run as you would like it to, or you heat a piece too much and it melts. Rest assured, it has happened to us all at some point, and your skills will improve with practice. One of the pleasures of making jewellery by hand is the knowledge of the hard work that has gone into the making of a piece. Take pride in the pieces that you make and take time to make and finish them with care. Ensure that solder seams are tight fitting before attempting to solder, smooth edges of pieces properly, remove firestain and make sure that the final surface finish is beautiful. This attention to detail will be evident in the pieces that you make.

It has always given me great joy to make things. Growing up in rural north Herefordshire, my Mum always had projects on the go, from tapestry to knitting, and so as a child I followed in her footsteps, having my own sewing basket with projects inside. Towards the end of primary school I recall starting to collect tiny beads and threading them into necklaces, little knowing then it would be the starting point for my career. Looking back, I can see that working on a small scale has always come naturally to me. About four years later, I attended an after-school club making silver jewellery. For me, the joy of working in silver was instant, and it was not long before I was making my first silver jewellery collection in the garage. In writing this book I have enjoyed remembering that first time I was introduced to silver. It still brings me a moment of delight when a piece is finally completed, turning it and seeing how the surface finish plays with the light around it as the magical quality of the silver shines through.

Growing up in a rural area meant I was surrounded by wonderful plants and flowers all the time, and this led me to greatly appreciate nature. It seems that my instinctive tendency to design and make pieces on a small scale also translates to the inspiration that I source as an artist. Whether I am looking at an oak tree or a more exotic flower in a botanical garden, I am drawn to the immense detail of a single leaf rather than an entire plant. I still marvel as I discover yet more creations by nature in the plant world, and always have a camera close at hand to capture an interesting form. These sources of inspiration are the basis for the development of my jewellery and silverware designs. I have devoted a chapter to helping you to find your own inspirations and resources for jewellery designs, and have also given practical advice for the more technical considerations when designing jewellery.

I studied for a degree in Metalwork and Jewellery at Sheffield Hallam University and as part of the course I spent a semester at Kookmin University in Seoul, South Korea, which was where I learned how to use keum-boo. My workshop is now located in Birmingham’s historic Jewellery Quarter where my practice benefits from a range of highly skilled craftspeople in the local community, from gold platers to stone setters. I continue to thrive on natural sources, such as plants, as inspiration for my designs and take great care over the detail of pieces. For almost a decade now I have been making jewellery and silverware to sell, via galleries and at exhibitions, as well as making pieces to commission for private clients.



[image: image]
Finishing a silver bracelet using wire wool.



This book describes many of the techniques and methods that I use in my own practice as a silversmith. I have had the privilege of being taught by many highly skilled craftspeople over the years. We all do things slightly differently, so take these techniques as a starting point, as you may find effective ways of altering them to suit you. Once you have tried some of the step-by-step techniques and projects, you will hopefully feel more confident about branching out with your own designs. One of the biggest lessons I have learned and would like to pass on to you when working on a new design is this: always think several steps ahead. Time spent planning the processes in order may well save a lot of time later on. For example, when planning to bend a piece of metal, should it be protected with some tape so that it does not get marks which would need to be filed out afterwards? When unsure about a new process or design, trying a sample in brass or copper first can be an effective way to iron out practical issues. Keep a written and photographic record of pieces you make, whether finished or experimental, so that when you want to make a piece again or do something similar you will have notes to refer to which will tell you important technical details such as exactly which diameter the wire was or what you set the rolling mill thickness to.

To be able to spend time making objects and jewellery in silver is a joy, but to have practised these skills for long enough and to have reached a level to be able to share them with others is a great pleasure indeed. As my own enriching creative journey as a silversmith continues, I hope that this book will inspire you and help lead you towards discovering the joy of making jewellery in silver.
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The author at work using traditional silversmithing techniques.
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CHAPTER ONE

THE WORKBENCH

Setting up a place to work

Taking time over setting up a suitable place to work is important to make working on your silver jewellery easier, and also more enjoyable. Getting it right will also mean you can work more efficiently. You do not need a large space – just enough for a small desk will be sufficient to get started initially. The area should preferably be ventilated and well lit, ideally with natural light. Make sure the area, even if small, is free from other clutter, and has access to a power socket. It should also be dry, as damp will cause tools to rust. Access to a sink is very useful, and it is a good idea to fit the plug hole with a fine strainer, which will catch any small pieces of metal that might otherwise accidentally get washed down the plug hole.

The workbench

The central focus of your workspace will be your workbench, so take time to consider this carefully and choose the best option for you. The main requirement is that it should be sturdy, as you will need to hammer on it and push against it whilst working; for further stability fix it to the wall or floor if you can. The workbench also needs to be the correct height – this will be around 1m (39in). To measure the ideal height for you, first select your chair. Make sure your chair is comfortable as you may be working for long periods of time; an office chair with adjustable height is ideal. Set the chair fairly low, so that your knees are parallel with or just above your waist. The bench top should be at midchest level when you are sitting upright with the chair in this position.

A traditional workbench will have a semi-circle cut out of the front, which allows you to get close to your work. In the centre of the semicircle cut-out, the bench peg is positioned. This is a wedge-shaped piece of wood, with a ‘v’ cut out of it. It supports your piece and helps to keep it stable whilst working on it. The bench peg will be about 12–20cm (5–8in) from your eyes whilst working, and your neck will be in alignment. Do not stoop to work, as this may lead to back problems.

[image: image]
Jewellery workbench.



Underneath the bench peg is either a tray or a bench skin. This will catch small pieces and filings that can be gathered up to reuse or recycle; it also protects the jeweller from any hot or sharp objects.

Some benches have storage drawers built into them. Lots of small hand tools are used when making jewellery, so you do need to consider how you will store them. Small shallow drawers are ideal, as you can find things more easily. It is good to be able to reach tools whilst you are at the bench, leading to more efficient working. You might consider hanging tools from hooks on the wall next to your workbench. This keeps the work surface clutter-free and allows you to reach the tools you need as you need them. Jars and pots on your bench are also useful for small items such as saw blades, pens and scribes.

Ready-made workbenches can be purchased from tool suppliers. There are also second-hand or cheaper benches available, but new workbenches are available for reasonable prices online. If you are just starting out or have limited space, you can build your own jewellery workbench, or convert an old desk or sturdy wooden bench. The bench top should ideally be 5cm (2in) thick. Cut out a semi-circle, and then clamp a bench peg in position. Attach a bench skin underneath; these are traditionally made from leather. Ideally hang the bench skin from hooks so that it can be removed for recovery of metal dust.

[image: image]
Bench peg.



Lighting

Lighting is a crucial consideration when making jewellery. You must ensure that your working area is well lit, as you will be doing a great deal of close work, and natural light should be complemented by a good ceiling light and an adjustable lamp on the bench. Ideally, select an adjustable light with a pivot, which can be clamped securely to your workbench. Adjust the location of the light as you are working, and swing it out of the way when finished. A daylight lamp will give you the best light for jewellery making and can also help to reduce eye fatigue, so is worth investing in.

You may also wish to use a magnifier or a lamp that incorporates a magnifier, to make seeing the smallest details easier. Many jewellers find the ‘Optivisor’ indispensable; this is a binocular glass lens attached to a fully adjustable leather lined headband. It can be flipped out of the way as you are working. Seek advice in a specialist tool shop to find which will work best for you.

Soldering and pickle

Set up an area for soldering, and if the workbench is small consider setting it up in another part of the workshop. A space of about 30cm (12in) wide is ideal. Always make sure you solder in a well-ventilated area. Protect the entire area using heat-resistant blocks, which are usually made from ceramic or asbestos substitute. Smaller soldering blocks can then be used to support the metal pieces as you heat them. As you will be using flames, it is essential that the area for soldering is clear and tidy, with no trip hazards, or items that could catch alight such as scraps of paper or rags. Have a bowl of clean cold water next to the soldering area for quenching. You also need a pickle tank, for removing oxides from your work after heating. You can use a specialist pickle tank, although a slow cooker also works well.

[image: image]
Soldering area.



In terms of selecting a torch to use, it really depends upon the scale of work you will be doing. Small hand torches are a great starting point for small delicate work, such as earrings, lightweight chains and rings. These small torches are readily available and most are run on lighter fuel (butane).

[image: image]
Small hand-held torch.



If however you would like to make larger-scale work, you will need a bigger torch. ‘Sievert’ torches are widely used by silversmiths and most of them come with the ability to change the burner head to get different flame sizes. These torches are usually run on propane gas.

Whichever torch you decide to use, take care to assemble the equipment correctly, and ensure all valves are switched off when not in use.

Tools

These are the hand tools you will need to begin making silver jewellery. As it is quite an extensive list, your toolkit can be built up over time, as you work through various techniques.

Basic toolkit

For marking out, cutting and drilling:



	•

	marker pens, both fine and broad tipped




	•

	paper glue




	•

	scissors




	•

	metal ruler




	•

	vernier gauge/callipers




	•

	ring sizer




	•

	scribe




	•

	dividers




	•

	centre punch




	•

	piercing saw frame and blades




	•

	large files – flat and half rounds




	•

	set of needle files




	•

	scraper




	•

	wet and dry paper




	•

	snips




	•

	end cutters and side cutters




	•

	drill and drill bits (a hand drill can also be used for twisting wire)




	•

	lubricant such as beeswax or candle wax





For shaping, texturing and stone setting:



	•

	steel flat plate




	•

	ring clamp




	•

	vice




	•

	hammers – planishing, rawhide, ball peen, chasing, bossing, forging/raising




	•

	doming block and punches




	•

	swage block




	•

	number punches, letter punches, decorative punches




	•

	pliers – round, half round, flat and snipe nosed




	•

	drawplates




	•

	ring mandrel (triblet)




	•

	bangle mandrel




	•

	pusher (for stone setting)




	•

	Jeweller’s loupe (choose black-edged as it eliminates reflections)





[image: image]
Hammers: planishing, rawhide, ball peen, chasing, bossing, forging. 
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Pliers – clockwise from top: round, half round, ring, flat and snipe.



For soldering and other heating processes:



	•

	tweezers – brass, steel, reverse, plastic




	•

	borax (or other flux)




	•

	paintbrush




	•

	heat-resistant bricks




	•

	charcoal block




	•

	honeycomb board (optional)




	•

	binding wire




	•

	torch and fuel




	•

	pickle tank (or slow cooker) and pickle





For cleaning, polishing and finishing:



	•

	burnisher




	•

	polishing compounds (tripoli and rouge)




	•

	polishing mops or felt-covered sticks




	•

	brass brush




	•

	pumice powder




	•

	old toothbrush




	•

	washing-up liquid




	•

	silver polish and polishing cloths





Workshop sundries:



	•

	old rags/towels




	•

	large paintbrush to dust down work area




	•

	baking soda or soda ash (to neutralize acid spills)




	•

	offcuts of wood




	•

	plughole strainer




	•

	double-sided tape





Larger tools

These are not essential tools, but are items that you may wish to add to your basic toolkit as you continue to develop your skills making silver jewellery.

Pendant motor

This enables you to drill and polish. It is also very useful for sanding the inside of rings.

[image: image]
Pendant motor
(sometimes called flexible shaft tool).
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Changing the tool in the pendant motor.


 
Polishing machine/Barrel polisher

Both of these are excellent for finishing jewellery. The polishing machine pictured is secondhand; it is often worth considering second-hand tools especially when looking at the bigger investment items.

[image: image]
Polishing machine.



[image: image]
Barrel polisher.



Rolling Mill

This can be used to produce textures on metal (see Chapter 6).

[image: image]
Rolling mill.



A safe working environment

Safety equipment

Consider your own health and safety and set yourself up with the following items so that it becomes part of your routine of working to practise in a safe manner.

[image: image]
Safety equipment – clockwise from top:
goggles, rubber gloves, dust mask, ear plugs.



Apron

Always wear an apron, and make sure it is made of substantial material. Pickle is a weak acid so will make holes in your clothes; an apron also provides an extra barrier if you were to drop a sharp or hot object. Leather aprons are a good option; at the very least select a robust kitchen apron made of a heavy weave fabric.

Safety glasses

These are essential for any jobs involving a motor, such as drilling and polishing. Never undertake these tasks without goggles.

Rubber gloves

These must be worn to protect your skin when using chemicals, for example when patinating silver.

Dust mask (disposable)

These should be worn to protect your lungs from particle inhalation when sanding or polishing metal. Replace frequently.

Earplugs

These should be worn to protect your hearing while doing loud hammering jobs such as forging.

First aid kit

It is a good idea to have a workshop first aid kit. This should include plasters, dressings, eyewash, antiseptic wipes and cream.

Good working practice

Having set up a good working environment, try to get into good habits; keep your workspace tidy, and avoid leaving items lying around which could be trip hazards, or obstructions such as tools sticking out of a vice which could cause injury. Brush down your workbench daily and gather all the metal dust for recycling. Store chemicals in glass or ceramic bottles, preferably in a locked cupboard, and make sure that they are clearly labelled. Safety Data Sheets are available from tools suppliers for chemicals and other items such as borax and polish; please refer to these for specific health and safety advice as applicable. Dispose of chemicals responsibly, and neutralize acids with soda ash.

When working, wear sensible enclosed flat shoes, tie up long hair, and remove scarves or dangly jewellery items; also tuck in loose clothing or anything else that could potentially get caught whilst working. Jewellery making is not the cleanest enterprise, so it is probably wise to avoid wearing the finest items from your wardrobe too. At times, jewellery making can be so absorbing that time seems to fly, but even if you are under time pressure to get work finished, make sure you take regular breaks.
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CHAPTER TWO

SILVER

Silver has been a material of choice in the making of jewellery and ornaments for many civilizations in history, and remains popular today. Over many centuries and across different cultures, silver has held powerful associations, varying from the moon to being considered sacred in its own right. Silver has a natural beauty and intrinsic value, and for many centuries has held both appeal and fascination, not only for the wearer or user, but also for the silversmith working with it. Making silver jewellery links you to centuries of craftspeople as well as numerous more people who have adorned themselves with silver jewellery, and many of the techniques described in this book are based on skills that are centuries old.

Silver – a magical and mythical metal

Since ancient times, silver has had strong mythological links with the moon. To the Egyptians gold represented perfection so was given the shape of a circle, and as they saw that silver was closest to gold in perfection, it was given the shape of a semi-circle. Over time, this semi-circle came to represent a growing moon, and to the Egyptians silver also symbolized creativity, flexibility and emotional intelligence.

In Roman and Greek mythology, the Silver Age was the second of the Five Ages of Man, after the first, which was Golden, and preceding the Bronze Age. It is a term used to describe a particular age in history, typically as a lesser and following successor to a golden age. Likewise, at the Olympics, a silver medal is awarded to second place, behind gold.

In many civilizations in ancient history, silver was considered a sacred metal, and was often linked with purity and healing. Use of silver to prevent infection dates to ancient Greek and Roman times; this was rediscovered in the Middle Ages. In European folklore silver was traditionally believed to be an antidote to maladies and mythical monsters, mainly due to its perceived purity, and strong connections with the Church. If the silver was blessed, it was thought to ward off or harm supernatural beings such as vampires. Silver has since been scientifically proven to have antibacterial qualities.

Silver – a noble metal

Metals are divided into two groups – ferrous, which contain iron, and non-ferrous, which do not contain iron. Within the non-ferrous metals is the sub-group of noble metals, so named because they are the metals that are most resistant to corrosion and oxidization. Silver is a noble metal, alongside gold, platinum, palladium and rhodium. The Latin word for silver is argentum and the chemical symbol is Ag.

Also within the non-ferrous metals are the base metals, such as copper and zinc. These metals oxidize and corrode easily. Copper, gilding metal and brass, being inexpensive, are useful to use in jewellery making for creating test pieces before making in silver; they can be worked using the same techniques, and soldered with silver solder. It would also be possible to make a finished piece in base metals and have it silver-plated afterwards to save on material costs.

Why use silver for jewellery making?

Silver is a high-value, precious metal, and has brilliant qualities for making jewellery. The working qualities of silver are almost as good as gold, yet it is significantly cheaper. It is ductile and soft, so can be shaped into a multitude of shapes. When made into alloys, such as sterling silver, it is also strong and durable, compared to less precious metals. As it is less reactive than base metals, most people find they can wear it without it causing irritation. It has a high lustre quality, and is a very white metal so gleams beautifully when polished, as silver has an even greater reflective quality than gold. The whiteness of silver also means it is a great complement to coloured stones, reflecting colours wonderfully.

Silver alloys

As pure silver is a very soft metal, it is mixed with other metals in various alloys to make it more practical for use.

Sterling silver

This is the most common alloy of silver used for making jewellery, and is used in most of the projects in this book. Sterling silver is an alloy of 92.5 per cent silver with the remaining 7.5 per cent being copper. The addition of copper makes silver stronger, and this makes it popular for use in hollowware and cutlery as well as jewellery. Sterling silver has a melting point of 893°C. One of the drawbacks of sterling silver is firestain. This is a dark stain that appears on the surface of silver after heating. There is detailed advice on combating this in Chapter 5.

Britannia silver

Britannia silver is 95.84 per cent silver, with the remaining percentage being made up usually by copper. It is softer and due to the higher silver content is a little more expensive than sterling silver. Britannia silver has a melting point of approximately 930°C. The lower copper content makes it less susceptible to firestain, but it can still occur. Britannia silver is often used by silversmiths when hand raising vessels, and it is also good to use for fold forming.

Fine silver

This is at least 99.9 per cent silver, and is very soft. It is too soft for most jewellery making; however it is often used to create the bezel edge of cabochon stone settings. The soft metal is easier to push over the stone and to smooth with a burnisher. Fine silver has a melting point of approximately 960°C.

Argentium silver

Argentium silver was developed as a solution to the problem of firestain forming in sterling silver. It is an alloy of 93.5 per cent silver, 1.2 per cent germanium, and 6.3 per cent copper. You may wish to start off working with sterling silver, but if you find that firestain is a problem for you, consider trying Argentium. However, you will need to be aware there are differences to some of the working qualities of Argentium silver. (Please refer to the end of Chapter 5.)

Purchasing silver

Since the sixteenth century Mexico has been the largest source worldwide for silver, with other large producers being the USA, Canada, South America and Australia.

As well as new silver, a percentage of the bullion that you buy to use for jewellery making will be recycled metal, from jewellery, giftware, medical and electronics industries, and it is now possible to find companies selling wire, sheet and findings which are one hundred percent recycled silver.

Silver for jewellery making is supplied by bullion suppliers, who refine and prepare the metal for use. You can purchase silver in sheets, discs, wire, rods, tubes and strips, and as casting grain. It can be either supplied soft (fully annealed and therefore malleable enough for working and shaping) or hard. Hard silver will become soft once heated; however, it may be that hard silver is required, such as when making a pin for a brooch.

Silver sheet

This tends to be cut into square sections to the dimensions you require. Some companies also provide pre-cut discs. For jewellery projects, you would mainly need sheet from 0.5–0.8mm in thickness. Most companies supply silver with a protective plastic coating, which must be peeled off before applying any heat.

Silver wire

This is available both fully annealed in coils and hardened in straight rods. There are many sections (shapes) of wire available as well as many different gauges (thicknesses). Silver earwires are usually made from 0.8mm wire.

Silver tube

Like wire, this is available in many different sections, such as round, square or oval tube, and in a wide range of sizes.

[image: image]
Silver sheet, wire and tube.



Silver solder

There are different silver solders available with different melting points, and also in paste form, which is pre-mixed with flux supplied in a syringe tube. A more detailed explanation of silver solder can be found in Chapter 5.

Recycling silver

Most bullion suppliers also offer a refining service. When working, keep all your pieces of scrap silver, as these can be gathered and then recycled. You can melt it down yourself, or return it to your supplier, who will either add credit to your account or pay for it in cash. Make sure you sweep down your workbench regularly and keep the sweeps, known in the trade as ‘lemel’, in a tin until you reach a good amount. It is worth waiting until you have about 500g or more of scrap silver as you will get a better rate when scrapping it in. Keep old polishing mops and used wet and dry papers too and when you have a large bag full, send for refining. Over time the value of all those filings and sweepings mount up.

If you are working with a lot of precious metal, you may consider installing a precious metal settlement tank, which fits under a sink. This collects all the precious metal particles which are washed down the plughole.

Hallmarking

Precious metal is hallmarked to identify the type of metal. In the UK, the hallmarking law states that a piece which is over 7.78g may not be legally sold as silver unless it has been hallmarked (for gold any piece over 2g must be hallmarked). This protects the consumer from plated or substandard metals being passed off as solid metal. Four grades of silver hallmark are available, these are: 800, 925, 958 and 999. The numbers relate to parts per thousand which are made up of silver, so for example, 925 is 92.5 per cent silver, which is sterling silver. Every single item is tested (either chemically or by scanning on a computer) before being hallmarked.

There are four Assay Offices in the UK; they are located in London, Birmingham, Sheffield and Edinburgh. A hallmark must contain three symbols; these are: the maker’s or sponsor’s mark; the fineness mark; and the assay office mark. There are optional additional marks, such as the date letter which denotes the year a piece was hallmarked. From time to time there are also special commemorative marks, such as for the Millennium or the Diamond Jubilee.

Makers must register their sponsor’s mark before being able to have their work hallmarked. This is either two or three letters, often the maker’s initials, surrounded by a shield shape, chosen from a standard range available. Each maker’s mark is unique to him or her, so any piece which is consequently hallmarked can be traced to the maker, the assay office and if the date letter is included, the year of assay.

Pieces are usually sent for hallmarking halfway through making, as when the hallmark is struck it often leaves a slight indentation on the other side of the piece, which will need to be polished out. As well as the traditional marks struck with punches, laser marking is also available, which is ideal for having delicate pieces hallmarked which previously would have been damaged by struck marks. The laser mark is not as deep as a struck mark so has a different quality. Select the method of hallmarking which best suits the size and style of your piece.

[image: image]
Close up of hallmark on sterling silver bracelet, hallmarked at Birmingham Assay Office in 2013 with sponsor’s mark LM (Louise Mary Designs).



Cleaning and storing silver jewellery

After finishing your jewellery, you will need to make sure that it is well looked after so that it can be enjoyed for years to come. All sterling silver jewellery will tarnish over time, as it reacts with sulphur in the air. There are many efficient products available to clean it.

Silver Foam

This cleaning product is gentle on silver, making it suitable for textures and matt finishes, as well as polished ones, and it also leaves behind an invisible anti-tarnish layer on the surface of the silver. Therefore, it is a good idea to clean all finished pieces with silver foam before wearing them. You will need a bowl of warm soapy water and some soft cloths to dry the pieces on after using. Make sure the piece is thoroughly dry after cleaning to prevent watermarks forming.

Polishing cloths

For polished items, a polishing cloth removes light tarnish with ease. It is not suitable for matt finishes, as it will make them more polished.

Silver polish

A creamy liquid which is excellent for cleaning heavily tarnished items with a polished finish. Rub on with a cotton cloth and then buff with a clean soft cloth.

[image: image]
Silver foam and polishing cloth.



Anti-tarnish bags and strips

As ever, prevention is always the best approach. When you are not wearing your jewellery, consider storing in anti-tarnish bags, or getting some silver storage strips that absorb atmospheric pollutants and help prevent the build-up of tarnish on silver jewellery.

[image: image]
Leaf Outline Earrings (silver).
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CHAPTER THREE

INSPIRATION AND DESIGN

Designing jewellery

There is far more to jewellery design than meets the eye. Jewellery is very personal, as it is worn next to the skin. Many people wear items of jewellery – for example, their wedding ring – every single day, and therefore build up a strong personal bond with their jewellery. Treasured pieces are often passed down though the family as heirlooms, and so are designed to last many years of wear. At the other end of the spectrum, costume jewellery is strongly influenced by fashion and is made to fit with current trends. As it is often made of cheaper materials it may only last a few years.

Is it the material which makes the jewellery special? Really, it is the design. The material you use to make your design is the means with which to convey an idea, concept, or form. Good design can make a piece worth so much more than simply the intrinsic value of the materials.

[image: image]
Dangling Branch Necklace
(silver and amethyst).



What inspires you?

If you are trying to create a distinctive style or cohesive collection of jewellery, perhaps to sell, you must first identify what inspires you. Jewellery is as individual as the person who makes it, and as you will be crafting the item yourself, it is inevitable that part of ‘you’ will be a part of the piece. Therefore, as the designer, you need to become very observant of the world around you; being consciously aware of what inspires you is essential to the design process. It will give your work a personal perspective and make sure it has character. This will distinguish it from other jewellery, and could mean you could create pieces which are thought-provoking, noteworthy and exciting.

[image: image]
Dangling Branch Earrings and Necklace
(silver and amethyst).
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Inspiration for Jewellery designs can come from collected objects.



If you have not done so before, start to create a visual diary. Gather images in any format and collate in one place – ideally a sketchbook. This might be anything – a photograph of a mountain, some gathered leaves from a walk in the park, a piece of textured lace, a poem, a drawing of arches under a bridge. Make it a habit to carry around a small notebook and a camera so that you can capture anything which inspires you. Do not worry how broad the items are that you gather. It may be that you have a broad visual range and find many shapes and textures to inspire you; this will only give you a wider scope when you are designing. You may prefer to collect objects, to take photographs, or even make wire models to explore the things which inspire you.

Over time, as you gather more and more, you will start to see themes developing in the things that you gather. It may be that you start to see a lot of linear textures, or perhaps a strong sense of geometry and structure. It may be that you are drawn to architecture, flowers, deserted beaches, geology or old industrial objects. Whatever inspires you, make a record of it so that you can refer to it easily.

 

Looking for a starting point

Once you have gathered your resources, you may feel that you need some clarity. As the designer, it is important to consider who your piece of jewellery is for and its purpose. Will it be worn every day or occasionally? Is it a comfortable piece suitable for wearing for daily tasks or a dramatic statement piece to be worn for a big occasion?

One of the ways to hone these thoughts is to create a design brief. This brief can be a tool to clarify exactly what you are designing and concentrate your thoughts. A brief could be very detailed or very simple. Here are some which you are welcome to use as your starting point:



	•

	Design and make a piece of jewellery to commemorate a special event or person.




	•

	Design and make a piece of jewellery which can be worn in more than one way. For example, a ring which can also be worn as a pendant.




	•

	Create a piece of jewellery incorporating two contrasting textures.




	•

	Research a particular style of jewellery from history, for example Art Deco, then design and make a piece of jewellery of your own design influenced by the Art Deco style.





Once you have your starting point, you can begin designing. Brainstorm your brief – this may be lots of fast sketches, notes, points to research. As you start to clarify your thoughts, you may find you need to gather more research materials. Try to research widely and at this early stage create several design ideas.

[image: image]
Design development in sketchbooks.




The wonderful thing about working in silver is that there are so many shapes which can be made from it. For the designer, this is a fantastic opportunity, as so many ideas can be realized in metal. Try not to worry about the realization as you begin your designing. Problems can be resolved later. It is more important to identify what are the most crucial elements that you wish to incorporate into the design.



The starting point for you may be technique driven, for example if you have been practising a new technique and wish to incorporate it into a new design. In this case, make samples in base metals, then write yourself a brief which is appropriate, taking into account the technique you wish to incorporate, and then follow the steps above.

Design development

Having reached the point where you have your brief, some initial thoughts, and some further research, you now need to develop the design to refine it ready for making. As you develop the design, make sure you consider the following aspects: the shape, form, texture, finish, function, materials and processes.

Different designers work in different ways. Some find that they can do much of their design development and refining in sketchbook form. Others adopt a more three-dimensional approach, ‘drawing’ ideas in three-dimensional models. As jewellery will be worn, making some kind of model as the design is developed is a very useful exercise. You can see the exact scale in relation to the body, and resolve issues such as whether it will hang correctly if it is a pendant. Models can be made very quickly in paper, card, wire, tape, metal shim, aluminium foil, Plasticine or anything else you have at hand, and are an excellent way to resolve three-dimensional issues. Keep all models to refer to in future projects.

The final stage will be to make metal samples. If you are very confident you can start in silver straight away, but if you are practising a new style or technique, making copper or brass samples is recommended. This will give you the opportunity to iron out technical issues, and in turn will give you more confidence when you begin working in silver. Having a mirror in your workshop is a good idea, so you can try on models to see how well they work and visualize the scale of the design in relation to the body.

[image: image]
Design development drawings, paper models, copper models.



Practical considerations

As jewellery is to be worn, there are practical considerations to take into account:

Size

Rings

Make sure you measure the ring size of the person you are making the ring for. If you are making to sell, you need to consider whether your ring can be re-sized once finished (can you stretch it up a size or two) or if you need to make a new ring every time. Similar thoughts apply to bangles.

Necklaces

Consider carefully the length of the necklace. The most common length is 18in (46cm) which fits most adult women, but some prefer shorter or longer lengths. Some necklaces can be made so that they are long enough to go over the head without a clasp. If it does have a clasp, bear in mind how easily the clasp will twist around to the front, and also think about how the necklace looks from the back as well as the front, particularly if it is for someone with short hair.

[image: image]
Leaf outline catch design, to complement leaf style of pendant.



[image: image]
Two Leaves Necklace (silver).



Earrings

Take into account how heavy the earrings are, as some people find heavy earrings uncomfortable to wear. If it is a drop earring, consider how the design looks from the side and the back as well as the front, and how easily the earring might come out – perhaps it will need a backing if it is a hook-style earring, for security. If it is a stud earring, will it lie flat on the ear or will it tip forward?

[image: image]
Heart Pendant and Earrings (gold plated silver).



[image: image]
Folded Leaf Cuff (silver).



Brooches/Pendants

It is worth making sure that this lies correctly when worn. Ensure the piece isn’t too top-heavy, causing it to twist (brooch) or fall at an angle (pendant). Adding safety chains to brooches is a traditional solution, so that the brooch is not lost in case the pin comes undone.

Bracelets

Consider how easy the bracelet is to put on and off. Will the wearer need someone to help them undo the clasp? Could it come undone easily and therefore should you add a safety chain? Size is important for bracelets too as hand and wrist sizes vary considerably.

Make it wearable

Some jewellery can be very fiddly and difficult to take on and off. It will be hugely appreciated if you take time to consider this, and often a small adjustment can make a great improvement for the wearer. Some designers make the functional aspect of the piece – such as the clasp of a necklace – into a decorative feature. It is a great achievement to fully integrate the function into the design of the piece if you can.

If your piece is designed for daily use, it is important to take into account how easily it might catch on things, or perhaps be dangerous – for example if it has spiky points which could scratch the wearer or others.

Finish and durability

Consider the final finish of your piece of jewellery in relation to how it will be worn. For example, a ring which will be worn every day will be subject to a great deal of wear and tear, so subtle matt finishes will become polished and perfect polished finishes may get scratched. However a drop earring will not really be subject to wear so a subtle matt finish will be easily maintained.

When selecting the thickness or gauge of metal to use, again consider durability, and perhaps increase the thickness of the metal to make a piece stronger. Samples made in base metals will help you decide on the appropriate metal thickness to use.

If you are using gemstones, check the hardness on the Mohs’ scale. Use this to help you to decide which kind of setting to use. Being aware of the hardness of gemstones is very useful when designing as you may decide to use a harder stone if a piece is to last for many years.

[image: image]
Flower Pendant
(freshwater pearls, silver, 18 carat gold).





[image: image]
Flower Pendant and Earrings
(freshwater pearls, silver, 18 carat gold).



Summary

There are many aspects to consider when making a piece of jewellery, and hopefully this chapter has highlighted some of these, as well as giving pointers for sources of inspiration. In addition jewellery designers always have to consider the schedule (time available for making) and budget of the client. It becomes easier to balance all of these as you develop your designs, and time spent in the development of a piece will surely lead to a more successful outcome.


[image: image]




 

CHAPTER FOUR

STARTING TO WORK WITH SILVER

This chapter guides you through the first steps of working in silver, and includes instructions on how to prepare, mark out, cut, drill and file silver, and a project to make a pair of earrings incorporating many of these techniques.

Cleaning metal

For most techniques in this book you will be required to begin work with clean metal. When working in metal, particularly precious metal, keeping the metal clean is a fundamental rule of working. It may seem a laborious task, but it is actually a time-saver in the process of making a finished piece of jewellery. Any dirt on the surface of the metal will become more deeply ingrained as you work with it, causing scratches which will need to be polished out later. Some techniques, such as soldering or keum-boo, require a completely clean metal surface, or they will not work.

Step by step: cleaning sheet metal

To practise cleaning metal, you can use copper or brass sheet.

Tools and materials




	•

	sheet metal for cleaning




	•

	pumice powder




	•

	washing-up liquid




	•

	old toothbrush or green scouring pad







1. Working over a sink or bowl of water, hold the metal by the edges.

2. The most effective method is to mix some pumice powder with a little of the washing-up liquid and some water, and scrub the metal using this paste with either the toothbrush or scouring pad, moving in a circular motion. Repeat on both sides.

[image: image]
Scrubbing the metal with pumice powder.



3. Rinse in clean water. To check if the metal is clean, dip it into clean water, lift out, and tip the water off. If the water beads up on the surface, grease and dirt are still present. If it slides off in a sheet, the metal is clean.

[image: image]
Beading of water on surface of greasy/dirty metal.



4. Dry the metal carefully, a soft cotton cloth is ideal, keeping fingertips off the surface of the metal as much as possible.

[image: image]
Clean metal showing water gliding off.



Marking out

Once the metal is cleaned, you will need to mark out your design. Take time over this, as mistakes made can be costly in metal, as the proverb says: ‘measure twice, cut once’.

Below are instructions for a few techniques which can be used to mark out your design onto sheet metal, prior to cutting.

Step by step: marking a design onto metal

Tools and materials




	•

	piece of sheet metal




	•

	paper




	•

	paper glue




	•

	pen/pencil




	•

	black marker pen




	•

	scribe




	•

	chasing hammer




	•

	steel plate




	•

	centre punch




	•

	dividers







1. Draw, photocopy or print the design onto paper and use paper glue to attach it to your metal. Allow glue to dry before starting to cut. The paper can easily be removed afterwards by either simply peeling, soaking or burning off.

[image: image]
Drawing design onto paper.



[image: image]
Gluing paper design onto metal.



2. For a freehand approach, colour the metal entirely with a marker pen. Using a scribe, draw the design directly onto the metal. This will give a bright shiny line which shows up more clearly against the black background.

[image: image]
Colouring metal with a marker pen.



[image: image]
Marking out design with scribe.



3. To mark out a circle: make a marker-pen dot where you would like the centre of your circle to be. Place the sheet metal on the steel plate. Hold your centre punch vertically, in the position of the marker-pen dot. Make a single, light strike with the hammer onto the centre punch, leaving a clear but not deep mark on the metal. For a really clear circle, colour the metal with marker pen.

[image: image]
Marking centre punch mark.



[image: image]
Striking centre punch mark.



Set your dividers to the radius of the circle you require, and position for making by putting the blunt end in the centre punch mark. Make a sweeping circular motion to mark out an accurate circle with the other end of the dividers.

[image: image]
Setting dividers to required radius.



[image: image]
Using dividers to draw a circle.



4. To mark a line parallel to the edge of a piece of metal, set the dividers to the width of the metal strip and run them along the edge. For a really clear line, colour the metal with marker pen before marking with the dividers.

[image: image]
Using dividers to mark a parallel strip.



Cutting sheet metal

With the metal cleaned and marked out, it can now be cut out into the shape you require for your design. There are several tools available and you need to select the most appropriate for the piece you are making.

[image: image]
Side cutters, top cutters, snips and adjustable saw frame.



For cutting sheet metal, snips can be used, but as the photograph shows, these will leave a distorted edge and are not the most accurate. For an accurate, clean cut, use a piercing saw. A piercing saw is also ideal for cutting larger sections of rod, and for cutting tube.

[image: image]
Cutting out sheet with snips.



Saw piercing is a relatively simple technique but it requires considerable practice to master it. Blades may break frequently when first learning, but this will happen less with practice and by developing a good technique. When making jewellery, mastering saw piercing is an essential skill, as it is both accurate and versatile, and can be used for cutting out simple shapes through to intricate patterns.

[image: image]


There are a few different styles of piercing saw available. The fixed saw frame, the adjustable saw frame, and there are more recently developed frames such as the Knew Concept saw frame, which has been well received in the trade for its ease of use, cleaner cuts and fewer blade breakages. For most small jewellery projects a 75mm (3in) deep saw frame is fine, but it may be worth also having a deep-throated version if you plan to cut pieces of sheet which are longer than this. Saw piercing blades come in different sizes, and so you need to select the correct blade for the thickness of sheet you are working with.

[image: image]
Two different depth piercing saw frames.



Grade 2/0 and 3/0 saw blades are probably the most useful sizes to purchase initially. Blades are usually supplied in bundles of twelve.

If you move up in scale and start creating larger jewellery, you may consider using a bench guillotine or some heavy-duty hand shears for cutting sheet metal. However, these are not required for the scale of the projects in this book.

Step by step: saw piercing sheet metal

Tools and materials




	•

	piece of scrap sheet metal (brass is easier to cut than copper when saw piercing for the first time).




	•

	piercing saw (the instructions below relate to loading a traditional fixed frame or adjustable frame. For loading the blade in Knew Concept or other saws, please follow instructions given with the saw frame).




	•

	saw blades (select blade size according to sheet thickness – see table above).




	•

	small block of beeswax or candle wax.







1. Saw piercing is best done at a jewellery bench, working on a bench peg, so that the sawing takes place near to eye level.

2. Most piercing saw frames are fixed, but if yours is not, set it to approximately 10mm longer than the length of your saw blade.

3. Look at your saw blade carefully and, making sure that the teeth are pointing down towards the handle and outwards, insert your blade into the handle end of the saw frame. Tighten the nut (do not use pliers).

[image: image]
Close up photo of saw blade showing teeth pointing down.



4. Now take your saw frame and lean against it, pushing the frame so that it flexes a bit. Some people remain sitting and lean on the saw frame with their shoulder, others stand up and lean against with their hip; try both to see which is comfortable for you.

[image: image]
Loading the saw frame (standing).



[image: image]
Loading the saw frame (sitting).



Insert the other end of the blade into the top of the saw frame and tighten the nut. The blade should be held with tension. Test the tension by plucking it with your fingernail (like playing a musical instrument string), and if it gives a ‘ring’ which is clear and high-pitched, it indicates the blade is taut.

5. Before piercing, run the block of wax along the length of the blade once. Place the sheet metal for cutting on your bench peg. When saw piercing, you do not need to apply pressure, or hold the saw tightly, just allow the teeth of the blade to do the cutting and think of the hand holding the saw frame as the guide, whilst your other hand holds the metal being cut steady. Hold the saw frame so that the blade is vertical. Start sawing using an up-and-down motion, making sure the whole length of the blade is coming into contact with the metal (this will ensure even wear across the teeth, making it less prone to breaking). Be aware that the blade cuts on the downward motion only.

[image: image]
Starting to saw pierce.



6. If you wish to create a curve, turn the saw very slightly during the downward stroke. If you twist the blade too much or too swiftly it will break. To create a more acute curve or corner, work the blade up and down in the same spot, whilst changing the direction of the blade gradually.

[image: image]
Saw piercing a sharp corner: going in from two sides.



7. Neat, sharp corners can be created by piercing in from one side and then another.

8. If the blade does get stuck in the piece of metal, try to work it loose using an up-and-down motion, as any twisting or tilting is likely to cause the blade to break.

9. If you need to withdraw backwards out of a cut, maintain the up-and-down motion to help prevent snagging.

10. Metal dust is created during saw piercing; either blow or brush this away as you go along to keep the surface clear so that you can see the cutting line accurately.

Cutting wire, rod and tube

For cutting wire up to about 1.5mm, a pair of side cutters is ideal. Be aware that these will leave a pinched end which will need to be filed flat. Top cutters essentially do the same job, and are designed to deal with tricky jobs such as cutting a post off an earstud. There are also flush cutters available, which leave a flat or almost flat surface; these are a more upmarket purchase so may be something which you choose to progress onto. With wire thicker than 1.5mm, it is advisable to cut it by saw piercing. When cutting both wire rod or tube of any section, such as round, square and oval and if you require a flat end, then a chenier cutter (also called a joint levelling tool) can be very useful. (Chenier is another term for tube.)

How to use a chenier cutter

Adjust the tube stop to the length required. Raise the lever and pass the rod or tube to be cut along the ‘v’ groove until it reaches the tube stop. The point at which the tube is to be cut should be in line with the gap. Allow the lever to rest on the tube and hold it in place with your supporting hand. Run wax along the piercing saw blade once, as you would when cutting sheet metal. Using the gap as a guide for the blade, cut the tube with a piercing saw. The cut you make will be flat and at ninety degrees. Repeated lengths can be done, allowing accurate cutting; for example, if making a set of tube beads.

[image: image]
Using a chenier cutter.



Drilling

Step by step: drilling

The instructions and illustrations below describe how to use a free-standing pillar drill, but they could easily be adapted for using a hand drill or a pendant motor with drill attachments as required.

Tools and materials




	•

	sheet metal for drilling




	•

	fine marker pen




	•

	centre punch




	•

	hammer




	•

	steel plate




	•

	drill




	•

	drill bits in the size you require




	•

	piece of wood (offcut)




	•

	g-clamp




	•

	goggles




	•

	lubricant (for larger jobs)




	•

	needle files or scraper







1. Using your marker pen, mark a dot where you would like to drill the hole.

[image: image]
Drilling



2. Place your sheet metal on the steel plate. Hold your centre punch vertically, in the position of the marker-pen dot. Make a single, firm strike with the hammer onto the centre punch, leaving a clear mark on the metal. This mark will help to locate the drill bit, ensuring an accurate drill hole.

3. Set up your drill with the appropriate size drill bit, ensuring that it is fitted into the drill securely. Place the wood offcut on the cutting bed, with the marked metal on top. Clamp into position with the g-clamp, so that the centre punch mark lines up with the drill bit when lowered. To prevent the g-clamp from marking your metal, protect it with a piece of leather (not shown in picture.)

4. Wearing goggles, switch on the drill. Gently lower the drill onto the metal. Allow it to cut through. When drilling through a thicker section of sheet or rod, go partway through, lift out the drill to allow the metal shavings to clear, before continuing. Do not try to drill too fast, as this can cause the drill and the metal to overheat. For larger jobs such as drilling through metal which is greater than 2mm thick, use an oil as a lubricant.

5. For large drill holes, work up to it by making a pilot hole first – for example, 1mm – 2mm – 3mm. This will ensure accuracy on the location of the hole.

6. When complete, switch off the drill. Undo the g-clamp and remove your metal – be aware it may be hot. Remove the burr on the back with a small needle file or a scraper.

[image: image]
Removing burr with scraper.




PIERCING OUT INTERNAL SHAPES

Once you have drilled a hole, you can then use saw piercing to pierce out an internal shape. To do this, release the saw blade by undoing the top nut, then thread the loose end through the drilled hole, keeping the marked out design facing upwards. Reattach the blade to the frame as usual. Saw out the internal shape using the usual saw piercing technique. After piercing, undo the top nut to release the blade and slide the metal off.

[image: image]
Sheet metal threaded onto piercing saw.





Filing and sanding

Once you have cut out your metal, you will need to file the edges smooth. Filing is a very useful technique which is worth mastering. It can transform the final look of a piece and give it a refined finish. Filing cleans up uneven lines and is also used to carve shape into pieces, such as creating a chamfered edge on a ring.

Always begin with the largest, coarsest file, taking into consideration the size of the piece you are working on, and work down to the finest. The coarser the file the more metal is removed. Files come in a range of shapes and cuts, with cut 2 the most commonly used, and half round, round, flat and safety back the most useful shapes.

Use a file brush to remove metal particles from your file after use, to keep it in good working order. Over time files will become blunt, so replace them as necessary.

Allocate files specifically for working on precious metals and do not contaminate them by using them to file other materials such as wood, plastic or pewter.

Needle and escapement files

Needle files are usually about 15cm (6in) long and as with all files, there is a range of shapes available. In a basic set of needle files you would find a half round, round, flat, square, triangular and a barrette, or crossing-shaped, file. A medium to fine cut needle file will be ideal for a range of jobs.

Escapement Files are very fine needle files, which are useful for intricate and detailed work and for filing in narrow spaces. These files are fine cut, which creates a refined surface, and will need very little sanding before polishing.

Both needle files and escapement files are used frequently, so keep them close at hand and tidy in a block of wood with holes drilled in.

[image: image]
Assorted needle and escapement files in wooden block.



Riffler files

You may find that from time to time you will come across awkward shapes which cannot be reached with a normal needle file. In this instance, it is useful to have a few riffler files to use.

[image: image]
Riffler files.



Step by step: filing a straight edge

Tools and materials




	•

	piece of scrap sheet metal




	•

	flat file







1. Mark your metal with a scribe so you can clearly see the line you need to file to.

2. Hold the piece of metal to be filed steadily on the bench peg with your spare hand, with the marked line facing upwards.

[image: image]
Filing straight edge on bench peg.



3. Holding your file in your working hand, place your index finger on top of the file to control it. Make sure to keep the position constant; do not twist or tilt the file as you work as this will lead to an uneven edge. The teeth of the file face forward, so the file cuts on the forward stroke. Apply pressure as you push forward, then lift the file to reposition it. Do not drag it back along the work as this will damage the teeth of your file.

4. An alternative would be to support your sheet metal in a vice whilst filing; this is particularly useful for larger pieces. Protect your metal from scratches by putting rubber or copper vice covers on the jaws.

[image: image]
Filling straight edge in a vice, metal is supported in rubber jaws



Filing can also be used round the end of a rod or the edge of a piece of sheet metal, such as creating a chamfered or rounded edge on a ring. Small or awkwardly shaped pieces can be held in a ring clamp for filing; start with the coarsest file to change the shape efficiently. Once the shape is roughly there, use a finer file to smooth out the deepest scratches.

[image: image]
Filing curved end on a rod.



Sandpapers

Abrasive papers used to sand metal are different from those used on wood. The grit is attached with a stronger adhesive, giving the papers a longer working life, and they can be used wet or dry. They are known as wet and dry papers and they are used after filing to prepare metal for polishing.

The grades of wet and dry papers relate to the coarseness of the grit, the higher the number the finer the grit. In jewellery making, the most used grades are 240, 400, 600 and 800. (After sanding with grade 800 paper the scratches will be fine enough to move onto polishing.)

As you work through the different grades of wet and dry paper, change the direction that you are sanding, because if you keep sanding in the same direction you just deepen the scratches made with the previous grade of paper.

[image: image]
Wet and dry papers.



Flat sticks

An indispensible workshop essential are flat sticks. These are strips of wood which are covered in wet and dry paper. They can be purchased ready made, or you can make your own using double-sided tape to attach the paper onto pieces of wood. Make sure to mark the ends with the grade of paper attached. These are used dry and create an even, fine finish.


SANDING INTERNALLY PIERCED SHAPES

Pierced shapes, particularly small ones, can be difficult to reach into with a file. To finely finish a pierced out shape, support your work in a vice, and then cut a narrow strip of wet and dry paper. Insert into the hole and holding both ends, rub the paper from side to side and it will evenly remove piercing saw or file marks.

[image: image]
Sanding internal shapes.





[image: image]
Attaching double-sided tape onto a wooden flat stick.



[image: image]
Scoring paper with scribe.



[image: image]
Folding up.



[image: image]
Finished flat sticks.



Finished piece instructions

Pretty pierced earrings

This project puts into practice many of the techniques in this chapter.

Tools and materials




	•

	piece of sterling silver sheet metal 50mm × 25mm × 0.8mm (or the dimensions of your own design)




	•

	pair of sterling silver ear hooks (see Chapter 9 for instructions to make your own)




	•

	basic toolkit







1. Photocopy the design template or create your own design.

[image: image]
Template for earrings.



2. Glue the paper design onto the piece of silver and allow to dry.

3. Next you will need to drill two holes in each earring. Make one centre punch mark inside the internal shape (about 2mm within the cutting line) and one about 2mm from the top edge. Drill 1mm holes where you have marked.

4. Saw pierce out the internal shape in each earring. Keep inside the lines, as extra metal can be filed away afterwards. File off the burr from the drill hole for the ear hook to go through.

5. Saw pierce the outside of the design. Keep outside the lines, as extra metal can be filed away afterwards.

[image: image]
Piercing internal pattern and around the outside of the design.



[image: image]
Centre punch marks for drill holes.


 
6. Soak the metal in water to remove the paper, then clean with pumice and washing-up liquid and dry completely.

[image: image]
Cleaning off the paper.


 
7. File and sand all edges until smooth, using tips from this chapter.

8. Using wet and dry paper (grade 400) work in a circular motion all over both sides of the earrings to create a matt finish.

[image: image]
Filing edges.



[image: image]
Sanding edges.



[image: image]
Sanding internal edges.



9. Rub all edges with a burnisher to give these a contrasting polish.

10. Using flat pliers, open the ring sideways on the earring hooks, slide on earring and close.

[image: image]
Applying a matt finish with wet and dry paper.



[image: image]
Burnishing external and internal edges.
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Opening ear hooks.
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Attaching ear hooks.
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Finished earrings.
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CHAPTER FIVE
	
ANNEALING AND SOLDERING

Heat is applied with a torch for two key processes in the jeweller’s workshop. The first is annealing. This is the process of heating up hard metal, in order to make it softer and easier to work. As silver is worked, (shaped, hammered) it becomes workhardened, as stress builds up in the metal, and therefore needs to be annealed. It is a process that can be repeated multiple times in the making of a piece if necessary.

The second key process is soldering. This is the method used to join metal together, using solder which has a lower melting point than the metal being joined. Silver solder is an alloy of silver, copper and zinc and being silver in colour and if soldered well, is hardly detectable on a finished piece.

Annealing and soldering in a slightly darkened area will make it easier to see the colour changes in the metal, so close the blinds or curtains and switch off lights before annealing or soldering. Make sure all heating with a flame is done on firebricks or soldering blocks. Always tie back long hair and remove jewellery and scarves before lighting the torch. Most people find they are more comfortable holding the tweezers in their dominant hand, and the torch in the other hand, as the repositioning of pieces requires more precision when working. If your torch needs a lighter to ignite it, after ignition take care to place it away from where you are soldering. For advice on the types of torch available, please refer to Chapter 1.

There are other processes for which the torch will be used, such as reticulation and fusing, but these techniques will be more successful once annealing and soldering have been practised.

Annealing

When buying sheet metal, always assume that it will need annealing. Silver sheet is usually supplied covered with a protective plastic film, (often blue) which must be peeled off before applying heat from a flame. As you work with the metal after annealing it will harden again. It is difficult to detect the exact point when metal needs re-annealing, but is something you learn to feel with practice.

Step by step: annealing

Tools and materials




	•

	piece of silver sheet or wire




	•

	fire-proof bricks




	•

	gas torch (flame size required depends on the piece of metal you wish to anneal)




	•

	lighter







1. If your sheet metal is covered in a plastic film, peel this off on both sides. Place your piece of metal on the fire-proof bricks. If possible, prop it up so that the air can circulate around it, as this will help it to anneal more quickly. If annealing thin wire, wrap it into a coil, ensuring to tuck in the ends to prevent them from unravelling as it heats. For thicker wires, lay straight on the brick.


TORCH FLAME

With practice you will become familiar with the differences in the types of flame that your torch produces, and you will become adept at selecting the right type and size of flame for the job you are doing. The hottest part of the flame is where the tip of light blue meets the centre of the bushier, outside of the flame. A soft, bushy flame is used for gentle heating, such as when annealing. A flame with more direct heat is used during soldering, as this takes place at a higher temperature.

[image: image]
Pointed flame for soldering.



[image: image]
Soft bushy flame for annealing.


 


2. Heat the metal with a soft flame to a dull cherry-red colour. If your piece is large, get one end up to annealing temperature then move the heat along the piece. The entire piece does not need to be cherry red at the same time. Once your entire piece has reached this colour, stop heating. Take great care not to overheat (move the flame away and do not allow the metal to get so hot it starts turning orange, as this may result in melting the silver. Lift your metal off the firebrick with insulated tweezers and quench it in water before handling.

[image: image]
Annealing silver sheet.



Pickling

You will notice after annealing that your metal surface has changed colour as oxides have formed on the surface of the metal and these can be removed by immersing the piece in a chemical solution. This is known as pickling, and is also used to clean off the metal after soldering.

Most pickling solutions contain acid and therefore great care should be taken when mixing and using them; protective clothing should be worn and you should always work in a well-ventilated area. When mixing pickle, always add acid to water, never water to acid.

Always be cautious when taking items in and out of the pickle to avoid splashes and wear goggles and an apron. Never quench your piece directly into pickle as this will cause it to spit; always quench it in water first before placing in the pickle. Baking soda or soda ash can be used to neutralize spills. You can use the same pickle solution for copper, brass and silver and gold.

After a period of time you will find that the pickle stops working effectively. If you are disposing of small quantities, you can neutralize with an alkaline such as soda ash. Leave this solution for a minimum of eight hours causing the metal salts to sink to the bottom. Pour off the water from the top, and what is left can be dried out on old newspaper and disposed of with normal rubbish. When disposing of large quantities, contact your local authority.

Sulphuric acid

A suitable solution for pickling silver is one part sulphuric acid mixed with ten parts water. If you spill sulphuric acid, even diluted, onto clothing, a hole will appear after the next wash. If you should get any sulphuric acid on your skin, rinse immediately under clear running water. Sulphuric acid is more commonly used in industry, as it is a more aggressive solution. Sulphuric acid can be used hot or cold, but you should never directly heat the container holding the acid solution. Specialist tanks which are made of reinforced plastic are available, where an outer water-filled casing is heated around an inner section containing the acid.

Safety pickle

Tool suppliers provide ‘safely pickle’ which is safer to use than sulphuric acid, and is therefore most suited to the studio jeweller. It is more effective used warm, heated to 30–80°C. Specialist pickle baths are available, but a slow cooker is an economic alternative – never use it for food afterwards. Safety pickle compounds vary, but there are products available which are made from non-toxic, food-grade materials.

Step by step: pickling

Tools and materials




	•

	pickle tank (or slow cooker)





	•

	safety pickle made up following the instructions, enough to immerse your piece





	•

	brass or plastic tweezers







1. Switch on your pickle tank about twenty minutes before you want to use it, so that the liquid is warm. Place the cooled metal into the pickle tank using either brass or plastic tongs or tweezers. The pickle works quickly if it is warm, usually two to three minutes. If the pickle is cold it will take much longer; the length of time required will depend both upon the strength and warmth of the solution.

2. When your metal looks clean, remove from the pickle using the brass or plastic tweezers and wash well in water to remove the solution. Ensure you dry the metal thoroughly before working with it.


PICKLE BASKET

It is useful to make a basket to put into the pickle, to make it easier to fish out small pieces from the tank. Take a strong plastic carton such as an old shampoo bottle, and drill or punch lots of small holes in the bottom, then thread on some copper wire to make a handle.

[image: image]
Pickle basket.





Important Note

As pickle is used to clean silver, it absorbs copper ions from the silver, making the silver appear whiter. The pickle will over time become blue in colour; this is the copper present in the solution. Because of this, never put steel tweezers or anything else made of steel such as steel wire into the pickle as the chemical reaction will change the solution, causing the pickle to copper plate your piece.


FIRESTAIN

Firestain is one of the biggest problems faced when working in silver. It is a darkening of the copper content of silver created when the piece is heated, and looks like dark stains on the surface. Firestain shows most of all on highly polished items.

There are several ways to combat firestain. The first is to remove it by sanding and polishing. Another solution is to have the piece silver-plated once it is finished. You can also ‘white cook’ the piece; to achieve this repeatedly heat and pickle (at least five times) the finished silver piece until it no longer changes colour during heating. This draws out the copper from the surface, leaving a white layer of fine silver on the surface. This method is also known as ‘depletion gilding’. Finish your piece as normal, taking care not to polish too aggressively. Both this and silver plating do not remove the firestain, they cover it up.

The other way to combat firestain is to significantly reduce the formation of fire-stain at all. Aim to work at lower temperatures, using easy solder, take care not to overheat your metal and avoid prolonged heating wherever possible. Firestain can also be reduced by painting flux all over the piece being heated. ‘Argo-tect’ is the ideal product for this, but other fluxes will also work fairly well. The flux creates a protective coat on the metal, preventing the air which causes firestain from reaching the metal surface.

[image: image]
Painting on Argo-tect to help prevent firestain.





Silver soldering

Silver soldering (also referred to as hard soldering) should not be confused with soft soldering. In silver soldering, the solder is melted at a temperature very close to the melting point of silver, making a strong joint. Hard soldering is a technique which will require practice, and it is worth understanding the physics to help with success. As the metal is heated to temperatures which are close to its melting point, microscopic spaces open up between the crystals of which the metal is made up. At this point, the solder melts and flows into these spaces of expanded metal, resulting in a strong molecular bond.

In contrast, in soft soldering the soft solder melts at a temperature which is only one third of the melting point of the metal being joined, resulting in a surface join which although watertight, is not strong. (Soft soldering is not used for making silver jewellery.)

Silver solders

There are different grades of silver solder which are used for different purposes, due to the temperature at which they melt. They are listed below:

[image: image]


Bearing in mind the melting point of sterling silver is 893°C the table shows how close the melting point of silver solder is to the silver being soldered. Enamelling solder is generally only used if you are planning to enamel your piece. Hard, medium and easy silver will cover most silver work and can be used for copper and brass, or for soldering gold to silver. Extra easy solder should only be used as a last resort, as it has a yellowish tinge which shows up on silver.

Each time solder melts, its melting point is raised slightly. Take care not to overheat solder, as the zinc content of the solder will evaporate, changing the proportion. If you are making a piece with multiple solder joints, hard solder can be used four or five times before moving on to medium and easy solder. Medium solder should be used after hard solder, and you may find that medium solder does not tend to flow as well as other solders. Easy solder is used for attaching findings, and for soldering jump rings. It can also be used in a piece where there is only one solder joint required, such as a simple wire ring.

Step by step: soldering

Tools and materials




	•

	pieces of silver for soldering together




	•

	borax and borax dish




	•

	paintbrush




	•

	solder




	•

	snips




	•

	fire-proof bricks




	•

	gas torch




	•

	lighter




	•

	fine-pointed steel tweezers







1. Prepare your piece for soldering by making sure that you have a close-fitting joint. All surfaces to be soldered must be clean and grease-free. Before soldering, rub the joint area with a piece of emery paper to ensure this.

2. Mix up some flux by adding water to the borax dish and grinding up, until you have the consistency of single cream. With a fine paintbrush, apply flux onto both sides of the solder joint.

[image: image]
Grinding borax cone in dish with water.



[image: image]
Painting on borax (flux).



3. Using snips, carefully cut small pieces of solder, these are called paillons. Using the paintbrush used to paint on the borax, place these carefully on the pieces to be soldered, as this in turn coats the solder paillons in flux. Make sure the solder touches both sides of the joint, and use tweezers to move paillons into position if required.

[image: image]
Cutting paillons of solder with snips.



[image: image]
Placing paillons in position with tweezers.



4. Select the appropriate torch for the size of the piece you are soldering. Heat the entire work gently at first. The flux will turn white and bubble up, then settle back down and turn glassy. At this point you know that the piece is getting up to the right temperature. (If the bubbling up of the flux has moved the paillons of solder, move them back into position with fine-pointed steel tweezers whilst still heating.) Watch the work carefully and concentrate the heat on the solder joint. You should see a bright flash as the solder runs. Hold the heat on the joint for another second then move the heat away. Be careful not to overheat at this point, especially on small pieces, as it could easily increase the temperature to the melting point of the silver.

[image: image]
Soldering – the metal reaches soldering temperature and the solder melts.



[image: image]
Keeping different solder grade paillons labelled in small lids.



[image: image]
Keeping different solder grade strips marked with labels.



5. Quench in cold water and then pickle to remove the surface oxides and flux. Rinse well in water, dry thoroughly. Inspect the join to check it has soldered successfully.

Soldering tips

It is advisable not to solder up hollow spaces, no matter how small, as heating can make the air inside expand, causing the piece to explode. Make a small drill hole in such items, which will allow an escape for steam and gases inside.

Before or after heating, fluxes can be removed by soaking in hot water, so for a particularly delicate piece, do this before pickling, to shorten the length of time required for a piece to be immersed in the pickle. A borax dish which has become clogged and dirty with workshop dust can also be cleaned easily by soaking in hot water.

Rolling down a strip of solder in the rolling mill will make it thinner and therefore easier to cut with snips, and will allow you to cut even smaller pieces of solder.

Only use enough solder to fill the joint, as it is much quicker to cut a piece of solder the right size rather than to spend time filing off excess afterwards. Plastic bottle caps make ideal solder pots; mark them with the type of solder.

[image: image]
Sweat soldering part one – melting paillons onto smaller top piece.



[image: image]
Sweat soldering part two – heating from underneath.



[image: image]
Flooding solder onto tip of an earring post.



[image: image]
Soldering earring post to earring.



[image: image]
Bead bound with steel binding wire and supported on pins.



[image: image]
Stick soldering.



Other soldering methods

The method described above is known as chip soldering, and is the most common technique. For some jobs, one of the following variations might be useful.

Sweat soldering

This is done in two stages and is used when doing an overlay, which is soldering two sheets together. It can also be used when soldering a small piece to one which is much smaller. Place the two items to be soldered apart on your soldering block. Flux both. On the smaller of the two, place paillons of solder, enough to complete the joint. Heat up this smaller piece, until the solder just melts, stop heating.

Place the smaller piece in position on the larger piece, and heat the entire work evenly so that the solder melts for a second time, joining the two pieces. If one piece is significantly larger than the other piece, place it over a gap between two firebricks and heat from underneath.

Sweat soldering when attaching an earring post

If soldering an earring post onto the back of an earring, hold the earring post in insulated reverse-action tweezers. Place a fluxed paillon of solder on the soldering block. Flux the end of the earring post and place the earring post vertically on top of this paillon and heat until it melts onto the very end of the earring post.

Then move it to the fluxed earring and solder in place. (Creating a little indent with a centre punch on the back of the earring will help with accurate positioning of the earring post.)

Stick soldering

This is where the solder is fed into the joint from the soldering strip as you solder, and is effective for soldering long seams. Thoroughly flux the joint, then hold the solder strip with insulated reverse-action tweezers, and paint the bottom inch or so with flux.

[image: image]
Solder paste in syringe.



[image: image]
Applying solder paste to jump rings with a broken saw blade.



Heat your piece, and as the metal reaches the melting temperature of the solder, bring the end of the soldering strip into contact with the joint. The solder should flow into the joint. This technique is difficult to control, and can result in excess solder being used, so requires some practice to master.

Solder paste

Solder paste combines flux with fine solder powder and is supplied in a syringe. It can be applied in very small amounts so it is good for delicate work such as filigree. A broken saw blade works well to apply solder paste. Heat it up until the solder melts as with other methods. Take care with using solder paste; in practice it works fairly well but do make sure the solder has flowed properly and test the strength of the joint robustly after soldering.




TROUBLESHOOTING

This simple guide for troubleshooting soldering problems is based on the following phrase: ‘Fit, Flux, Fire, Clean’.

As with all processes, soldering requires patience and practice. It is one of the more technical processes, so being aware of the pitfalls will greatly increase your chance of success. By checking each of these points, you should be able to establish why a solder joint has not been successful.

If you find that the solder is struggling to melt, stop heating, quench and pickle the piece, then set it up again, checking the following:

Fit

Hold work up to the light or look at it through a loupe, to check for gaps. The neater and closer the joint to be soldered, the stronger your final soldered joint will be. Silver solder will not generally fill in gaps. Use binding wire if necessary to hold the joint tightly together. Remember to remove the binding wire from the piece after quenching and before placing your piece in the pickle to avoid copper plating.

Flux

Flux creates a coating which prevents the metal from oxidizing during heating and helps the solder to run. Most fluxes are mixed with water and then painted onto the piece. As the piece is heated, the water evaporates, and the flux melts and forms a glassy skin. After prolonged heating the flux burns off, so paint on more flux or stop heating and pickle, then set up again.

Fire

Heat your pieces evenly as solder will always flow to the hottest point. For example, when soldering a ring, heat up the whole ring, then as you approach melting point, focus the heat on the joint. If you have two pieces which have a considerable size difference, focus on heating the large piece. The heat will be conducted to the smaller piece, resulting in an even temperature across the two pieces which will help the solder to flow. Prolonged heating can also result in an incomplete or unsoldered joint. Also be aware of solder flow, which can be controlled by the torch. It is often possible to draw the heat along a seam using the torch as the solder flows with the heat, to the hottest point. Keep the torch pointed just ahead of where the solder is melting. To allow the solder to bond properly, let the solder flow for a full second before removing the torch, do not instantly take it away when the solder flows. Be aware of the size of your flame, try to select appropriately for the size of piece. Be especially cautious with fine, delicate pieces.

Clean

Metal surfaces must be completely clean before soldering. This includes the solder. Sand the surface to be soldered and your solder strip lightly with wet and dry paper or use a scouring pad and washing-up liquid to remove any surface build-up of grease and dirt. Also ensure your flux and paintbrush are clean; a borax dish can often build up dirt and dust which can in turn be transferred to your piece. Any dirt present can create pit holes in solder or even prevent it bonding at all.



Finished piece instructions

Step by step: simple silver ring

Making a simple silver ring is an excellent starter project to practise both annealing and soldering.

Tools and materials




	•

	piece of silver wire in your chosen shape, example shown uses d-shape wire 4 × 2mm




	•

	easy silver solder




	•

	basic toolkit




	•

	ring sizer







1. First you will need to calculate the length of wire you will need to make your ring the correct size. Using the ring sizer, determine the size of ring you require. Then look up the size on the table left.

If you do not have a ring sizer, cut a very narrow strip of paper and wrap this around your finger, then mark with a pencil the point at which it overlaps. Unwrap the paper and measure the strip of paper up to the point you just marked.

[image: image]
Measuring ring size with a strip of paper.



2. Add on the thickness of your metal to the internal ring circumference (or length of the strip of paper) to determine the exact length of the wire you will require for your ring. For example if making a size L ring in 2mm square wire you would require: 51.0mm (internal circumference) + 2mm (thickness) = 53.0mm length wire.

If you are making a wide ring, you will probably need to go up by a size, to make sure it will fit comfortably.

3. Cut and file your piece of wire to this exact length. Make sure that the ends are filed accurately square and flat.

[image: image]
Filing the ends of the wire flat.



4. Anneal and pickle your wire, rinse and dry thoroughly. Rub both ends of the wire with some Scotch Brite or wet and dry paper, to ensure the metal is completely clean.

[image: image]


5. Using ring pliers, start at one end and start to bend the metal. Try not to squeeze the pliers too tightly, as they will mark the wire. Treat them as a guide, easing the metal into the shape you require. (You can wrap the ends of the pliers in masking tape to help prevent them from marking the metal if you like.) Now make a bend in the other end of the wire. (The reason for working from the ends first is because these are more difficult to bend.) Then bring the two ends to meet. Do not worry how round the ring is at this stage – it will probably be an oval or a d-shape. The most important thing is to line up the two ends so that they are completely flush.

[image: image]
Bending the end of the wire with ring pliers.



6. Hold up the joint to the light – such as a bright window – and you should not be able to see any light coming through the join. Once your joint is fitting perfectly, you can prepare to solder.

[image: image]
The ends of the wire meet perfectly.



7. Set your ring on the firebrick. Apply flux all over the joint and place one small paillon of solder for a fine ring or two paillons for a larger ring onto the joint. Start to heat up your whole ring, and once it has warmed, direct the heat towards the joint, trying to keep the heat evenly distributed to the two sides of the join, as the solder will flow to the hottest place. When you see the flash as the silver melts, hold the heat on the joint for one more second, then remove the flame. Quench in water, pickle, rinse and dry thoroughly. Inspect the joint and if it has soldered successfully, move on to the next stage. If not, follow the troubleshooting guide earlier in this chapter.

[image: image]
Setting up the ring for soldering.



8. Put a ring mandrel in a vice, and using either a hide or a rubber mallet, tap the ring to shape it. Keep turning it around, and slide it off the mandrel and back on again the other way up, to help prevent one edge becoming wider than the other. Keep hammering in this way until your ring is perfectly round.

[image: image]
Tapping the ring round on a mandrel (triblet).



9. Using files, remove any excess solder from the joint, and then sand the ring with wet and dry paper to a high grade such as 800. If you have a pendant motor, use a split pin fitted with a strip of wet and dry paper to sand the inside of the ring. If the fit was good and the joint soldered well, you should be able to make the solder joint disappear almost completely.

10. Polish or finish the ring as you require – for detailed polishing tips see Chapter 8. For a quick lustre finish, rub with a fine brass brush, dipped in washing-up liquid and water.


ARGENTIUM SILVER

Argentium is an alloy of silver, copper and germanium and was developed to combat the issue of firestain which occurs in sterling silver. Silver allows oxygen to penetrate the metal, but germanium is an oxygen ‘grabber’, so when Argentium is heated it creates a germanium oxide layer on the surface and prevents the oxygen from penetrating the silver. This also makes Argentium more tarnish resistant than sterling silver. It is also very good to use for fusing, and has better ductility than sterling silver.

There are, however, some aspects which you will need to be aware of when working with Argentium. It has a much paler glow when annealing which is harder to detect. This makes it easy to over-anneal, causing it to become brittle. It is very fragile when red-hot. Do not move it whilst heating, and wait longer than normal before quenching.

Once the piece has been finished, it needs to be hardened. This in turn will also form the germanium oxide layer, which builds up the tarnish resistance. Place the finished piece in a conventional oven at 220°C for two hours. Remove, allow to cool completely, then lightly re-polish as required.



[image: image]
Sanding the joint.
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Preparing the pendant motor with a strip of wet and dry paper.



[image: image]
Using the pendant motor to sand inside the ring.



[image: image]
Giving the ring a lustre polish with a brass brush.
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CHAPTER SIX

TEXTURING SILVER

There are many ways to texture silver; its softness responds well to pressure applied by various means, and the natural whiteness of the metal shows off different surface finishes very well. This chapter covers three very different ways to change the surface appearance of silver. The descriptions and supporting photographs in this chapter show examples on silver sheet as the larger surface area shows off textures more clearly, but the same techniques could easily be used on silver wire.

Many of these techniques provide great potential for experimenting and exploring. As the designer, you can really begin to create unique patterns and textures which in turn will add to the distinctive nature of the jewellery you create. It is often useful initially to make texture samples in base metals. Keep a record of these experiments, either sticking them into a work book with notes or attaching labels on the back, building up a collection of textures for future reference. When making samples in copper, be aware that it is softer than sterling silver and therefore, when you translate your texture from copper to silver, it may not be as clearly defined or you would need to apply the technique more heavily to recreate the same depth of texture. However, if you can work with gilding metal (a type of brass with a high copper content) it has very similar working properties to sterling silver, therefore responds to texturing techniques in a similar manner.

Roll printing

This is a wonderful technique which is open to lots of experimentation. Do be careful when selecting your material to choose something dry – organic matter such as fresh leaves do not tend to work so well and any water in the material could easily get onto the steel rollers which would rust and damage them.

Many household materials work well for roll printing, it is a matter of trying them out. Different textured papers, from tissue paper to heavy watercolour paper work well, as do lace and ribbons. Selective roll printing can be effective too, where only part of a plate is textured. You could also try cutting out interesting paper shapes, either positive or negative.

[image: image]
Materials for roll printing.



Be aware that the metal and the texturing material will stretch as you roll it, so a perfect circle will become slightly oval. How much it distorts will depend upon the amount of pressure applied, the thickness of the texturing material and the original thickness of the sheet metal. The metal will also be slightly curved when it has been roll printed.

A base plate is used to protect the rolling mill, and can simply be a piece of brass sheet, and it can be used multiple times.

[image: image]
Preparing the silver / material / brass plate sandwich.



[image: image]
Putting the sandwich through the mill.



[image: image]
Catching the sandwich as it emerges.



[image: image]
Sample: silver roll printed with a leaf skeleton (left) and a fruit net (right).



Step by step: roll printing onto sheet metal

Tools and materials




	•

	rolling mill




	•

	texturing materials – ribbon, lace, fabric, textured paper, dried leaf skeletons




	•

	pieces of sheet metal to imprint (anything above 0.5mm thick is ideal)




	•

	base plate which is a piece of 1mm thick (minimum) brass sheet about 10mm larger on both sides than the metal you wish to imprint (not annealed)







1. Anneal, pickle, rinse and thoroughly dry your piece of metal.

2. Make a sandwich of the base plate, your chosen texture material and the annealed piece of sheet metal.

3. Set the rolling mill by eye, and try a corner of your sandwich. Adjust the rollers so that the pressure is correct: the handle should be hard to turn but should not require two people. Pass the sandwich between the rolls, trying to keep a smooth continuous movement.

4. Catch it as it emerges. You should see that your annealed metal has taken on the texture of the material, and in turn, that material is probably fairly squashed and stretched.

Texturing with hammers and punches

Texturing using hammers and punches can create quick dramatic results, and textures can be built up over all, or just part of, a piece. A hammered texture leaves an honest maker’s mark in a piece, so it makes a great feature.

[image: image]
Hammered textures on silver rings.



Punches can be used to create details, or repeated to build up textures. Number and letter punches are easily available in a range of sizes and work well to add personality to designs. With a bit of creative thinking, some of the letter shapes can be used repeatedly to generate patterns.

Hammering can be done at different stages, depending upon your design. It may be that you hammer a texture onto a piece of metal before cutting and shaping it. However, if you were making a ring, it would work well to make up the ring and then add the hammered texture to it, supporting the ring on a mandrel held in a vice. Different hammers will produce different results. A ball-ended hammer will give a dimpled effect, which has a lovely play of light across the surface when polished. A cross peen hammer, if the chisel-shaped end is used, can be used to create a linear texture. This is rather effective when all the hammer blows are in the same direction, but also if they are built up in a cross-hatched manner. A rusty old hammer can give a rough pitted texture which can be interesting.

Some jewellery tool suppliers are now supplying hammers with textured heads, but a basic hammer purchased from a general hardware store, or indeed any old hammer, can easily be customized to your own unique pattern by filing to create a bespoke textured surface.

Step by step: texturing with hammers and punches

Tools and materials




	•

	sheet metal to texture




	•

	hammers and/or punches




	•

	steel flat plate







1. Anneal, pickle, rinse and thoroughly dry your piece of metal.

2. Rest it on the steel flat plate and strike with your chosen hammer to create marks; the heavier the strike, the more pronounced the impressions will be. Experiment by hitting the hammer in different directions as you build up your texture. If you are using punches, position your punch where you would like the mark to be made, and make several firm taps with a chasing hammer, rocking the punch back and forth slightly as you do so, to make sure the mark made by the punch is well defined.

[image: image]
Hammering a textures on a silver disc.



[image: image]
Discs after the hammered texture is applied



[image: image]
Number and letter punches.



[image: image]
Using a chasing hammer to strike number punches.



[image: image]
Silver sample showing struck marks from number punches.



Reticulation

Reticulation as a word is defined as the formation of a network of wrinkles or cracks, and using the process of reticulation in silver jewellery making can create very organic, interesting textures on the surface of silver. Reticulation can be controlled to some extent, but as it is one of the more unpredictable techniques, every piece of reticulated silver will be unique.

Reticulation works on sterling silver. It also works particularly effectively on reticulation silver, which is 80 per cent silver and 20 per cent copper. However, if you do use this type of silver, remember that your piece will need to be hallmarked at the 800 grade, rather than 925.

In reticulation, the surface of the metal has a higher melting point than the inner core. When the metal is heated, the inside melts and causes the thin, unmelted surface to ripple and the result is a raised, wavy appearance. To create a metal which has a different surface, sterling silver is heated and pickled a number of times, which draws the copper out of the surface, leaving a thin, fine silver layer on top of sterling silver.

[image: image]
Heating up silver.



[image: image]
Reticulating silver.



After reticulation the metal will be brittle and more porous, and may well vary in thickness. This can make it difficult to shape, so where possible, shape your piece before beginning reticulation. It can also absorb more solder, so burnish the area to be soldered first to make this easier and use a little more solder than usual.

The process can cause the metal to shrink or collapse, so use a piece of sheet which is slightly larger than you need. Offcuts can be kept to use as feature elements on other designs. Achieving a consistent surface with this technique requires practice, so do not be afraid to experiment and generate unusual surface designs. It is possible that as the metal melts, a breakthrough or hole might appear which could provide an interesting feature.

A charcoal block makes a good surface to work on for reticulation, as it produces a reducing atmosphere in which less oxidization occurs. It is also a good heat reflector. Treat it with care as they do deteriorate rapidly. Quench in water at the end of the day (as it could be a fire hazard.) If you do not have a charcoal block, work on a normal soldering block instead.

Step by step: reticulation

Tools and materials




	•

	piece of sterling silver (or reticulation silver) sheet




	•

	basic toolkit







1. Place the piece of metal to be reticulated onto a soldering brick or charcoal block. Heat it up to annealing temperature, where it glows a dull red. Hold it at this temperature with a bushy flame, for at least fifteen seconds. Do not allow it to get any hotter than annealing temperature. Quench and pickle.

2. Repeat this heating up to seven times. The silver will grow frosty white in appearance, and at each heating, less and less oxidization will occur. During this repeated heating and pickling, the copper is drawn out of the surface of the metal, creating a pure silver layer on the surface.

3. The metal is now ready to reticulate, which is done with a torch. Make sure you lay the piece flat on the charcoal block, as any unsupported areas could slump during reticulation. Bring the whole piece up to red heat with your torch (hotter than when you were annealing previously), then concentrate your flame on one part of the sheet, until you see the surface begin to move. At this point, gradually move the flame across the sheet, and you will see that as you move the heat the sheet behind the flame will begin to ripple as the tension created between the fine silver layer and the molten sterling core cools. If you wish to work on a particularly large piece, it would work best if you use one flame to keep the whole sheet red-hot, and then introduce a second smaller, directional flame to reticulate the silver.

[image: image]
Allow silver to cool after reticulating and before pickling.



[image: image]
Finished reticulated sample.



[image: image]
Large Silver Reticulated Earrings by Christie Exton.



4. When you have achieved an interesting surface, withdraw the flame and leave for a while to cool. Quench and pickle. Clean with a fine brass brush with water and washing-up liquid.


[image: image]




 

CHAPTER SEVEN

FORMING AND SHAPING SHEET SILVER

The properties of metal allow it to be shaped and formed in many ways. Sheet metal can be shaped by hammering it over metal forms, known as mandrels or stakes, over wooden formers or a sandbag. Sheet metal can also be scored and bent into precise, crisp corners for example when making a box, or folded and manipulated using the technique known as fold forming. One of the advantages of forming and shaping metal is that it makes it stronger. This chapter focuses on techniques applied to change the shape of sheet metal, and Chapter 9 explains techniques for shaping and forming wire.

For all the techniques apart from making scored corners, you will need to work with annealed, clean metal. It will need to be re-annealed as required during the shaping process, how many times and how often will depend upon how much the shape of the metal is being altered.

Doming

The technique of doming is sometimes referred to as dapping. This is a satisfying technique which gives quick results. If you wish your dome to have a texture, apply the texture prior to doming, and dome using wooden punches (for textures on the inside) or a wooden doming block (for textures on the outside) which will help protect the texture. Remember when cutting out your circle that the finished dome will be smaller than the original circle. Experiment with doming with other shapes too, for interesting results.

Step by step: doming

Tools and materials




	•

	doming block and doming punches (wood or metal)




	•

	flat-faced hammer such as a large hide mallet or chasing hammer




	•

	sheet metal, 0.5–1mm thick, cut into circles and annealed







1. Place your doming block on a firm bench. Place a circle of metal over a hole in the doming block which is slightly larger than the circle of metal. Select a doming punch which fits the chosen depression snugly, allowing for the thickness of the metal sheet you are shaping. Strike the punch firmly once or twice with a flat-faced hammer. The metal will be forced down into the depression, creating a shallow dome.

[image: image]
Hammered Texture Dome Earrings.



2. If you would like to make the dome deeper, move it to the next size down in the doming block, and using the corresponding smaller punch, strike as before. Do not be tempted to miss out a size, as this will cause the metal to ripple.

[image: image]
Finished dome.



3. After two or three depressions, if you wish to make the dome smaller still, re-anneal your metal before continuing.

[image: image]
Square piece of sheet, domed.



4. For an effective finishing touch, sand the dome on wet and dry paper in a circular motion until the edge is perfectly flat. If you find the dome hard to hold, wrap a piece of masking tape around your finger, sticky side out; this will adhere to the dome, making it easier to sand. (You will also need to file the edges flat like this if you would like to solder two domes together to make a sphere, or a bead. Remember to drill at least one hole before soldering a sphere or bead together.)

[image: image]
Sanding the edge of a silver dome.



Swaging

Swaging is the term used to describe making half-cylinders. As when doming, it is wise to apply texture to the metal before swaging, and to use wooden rather than metal punches to protect the texture.

[image: image]
Swaging



[image: image]
Two swaged silver strips.



Step by step: swaging

Tools and materials




	•

	swage block




	•

	doming punches (alternatively use dowels or rods which fit the swage block)




	•

	flat-faced hammer such as a large hide mallet, chasing hammer or engineer’s hammer




	•

	sheet metal, 0.5–1mm thick, cut into narrow strips and annealed







1. Place the strips of annealed metal in the swage block, choosing to start with a depression slightly wider than your strip of metal. Select a doming punch handle which fits the chosen depression snugly, allowing for the thickness of the metal sheet you are shaping. Place the corresponding punch on top of the strip of metal. Tap along the length of the punch with a flat-faced hammer, forcing the metal down into the recess.

2. If you would like to make the curve tighter, move progressively down through the hollows, changing the punches as you go, until you reach the depth of curve you require.

Shaping

Shaping sheet silver over other forms

A block of solid wood can be carved with curves and indentations which act as a support for the metal being shaped. To work with a wooden former, either rest it on a solid bench or support it in a vice. Use a bossing hammer (a wooden mallet with an egg-shaped head) and make firm strikes, working in a circular motion from the centre outwards. You may find it easier to mark circles on the metal with a marker pen to give you a guide to follow. After one round you will probably find that the metal needs re-annealing. If the form is about right, but a little bumpy, turn it over and work from the other side, this time using a flat-faced hide mallet over a curved piece of wood, metal stake, or doming punch, supported in a vice.

A sandbag can be used in a similar way to a wooden former as described above. By using non-marking hammers (wooden, hide, nylon), the shape of the metal is changed but the texture on the surface is not affected.

A tapered wooden or metal mandrel supported in a vice is used for making a bracelet cuff or bangle, and smaller tapered mandrels are used for shaping rings. These mandrels can be other shapes, such as oval, as well as the standard round shape. To avoid creating a taper when shaping a ring or bangle made from sheet metal on a mandrel, turn it around frequently. To do this, slide it off the mandrel, turn it over, so that the top edge becomes the bottom edge, then slide it back on again and continue hammering.

[image: image]
Shaping in a wooden former.



[image: image]
Shaping in a sandbag.



[image: image]

[image: image]
Hammering and shaping a cuff on a wooden mandrel supported in a vice.



Scoring and bending

Scoring and bending is used when you want to create a tight, crisp bend in sheet metal. The same technique can be applied to wire and rod.

Metal cannot bend into an angle unless some of the metal from the inside of the corner is removed, and this can be done using a file. It is possible to get very precise corners using this method, but the filing must be accurate.

Step by step: scoring and bending a right angle in sheet metal

Tools and materials




	•

	sheet metal cut to the dimensions you require




	•

	basic toolkit







1. Mark the line where the bend is required with a ruler and scribe. Try to scribe as deeply as possible as this scribed line will be the guide for filing.

2. Hold the metal on the bench peg firmly. To make a 90° angle bend, you will need to file a 90° groove in the metal using a square needle file. The groove must be perfectly central and go through at least 75 per cent of the metal. Make sure the groove is of even depth along the entire length.

[image: image]
Side view of groove required for 90° bend.




[image: image]
Filing 90° groove with square needle file.



3. If you can see the line of the groove appearing Fold forming on the other side of the metal, you have filed deep enough. If you file too deeply, the metal will break when you bend it.

[image: image]
Line appears on reverse side when groove is deep enough.



4. Once you can see the line on the other side, stop filing. Bend the metal to the angle you require. Do not open it again once bent, as the thinness of the metal at the deepest point of the groove is likely to harden, making it brittle and liable to snap.

[image: image]
Bending to shape.



5. Solder the bend to strengthen. If the groove is precise and neat, only a small amount of solder will be required.

[image: image]
The bend is soldered to make it strong.



Fold forming

Fold forming is a wonderful technique which pushes the natural properties of sheet metal. It requires relatively basic tools, and the techniques lead to quick changes to the form. The fold created in fold forming makes the metal much stronger, and so thinner gauges of sheet metal can be used.

It is a good idea to make initial experiments in copper sheet between 0.3mm and 0.5mm thick, although fold forming can be done in heavier or thinner gauges of sheet metal too. The instructions given here are for creating single folds in metal, but it is also possible to experiment with multiple folds on a single sheet. These guides will hopefully be a starting point for you to explore the potential of this exciting technique.

Step by step: line fold

Tools and materials




	•

	piece of copper or silver sheet 0.3–0.5mm thick




	•

	basic toolkit







1. Anneal, pickle, rinse and dry the piece of sheet and mark a line down its centre. If working in copper sheet that is 0.5mm thick or less, it will be possible to fold it in half by hand. If not, support it in a vice and tap it to 90° with a hide mallet. Take it out of the vice and rest it on a steel flat plate and use the mallet to close the fold.

2. Then work along the fold with the flat, polished side of a planishing hammer. Alternatively, you can compress the fold at this point by passing it through a rolling mill. The tighter the fold at this point, the more defined the resulting line will be.

3. At this point, if you wish, you could cut the piece with snips to give it an interesting shape, which, once opened, will be perfectly symmetrical. Snips are recommended as they do not produce the dust that using a piercing saw does, which can work into the folded metal and leave marks.

4. Anneal the metal. Do not quench or pickle as water will get trapped inside and will get onto tools which will cause them to rust. Allow it to cool, resting it on a steel flat plate will speed this up. Prise it open with your fingers. If it is difficult to open, hold it in the vice and use a burnisher or a wedge of wood to start opening the fold. Then take it out of the vice and continue to open it with your fingers. More complex shapes or those made in thicker gauges of metal may require re-annealing during opening out.

5. At this stage, you can leave it as it is, or you can ‘confirm’ the fold by resting it on the steel flat plate with the fold facing up and striking with the flat face of the planishing hammer all along the fold.

Step by step: forged folds

Forged folds start to really push the properties of sheet metal, and can be the starting point for some interesting, organic forms. The basic principle is that once folded, only part of the metal is forged (hammered) causing it to stretch, and in turn this causes the metal to curve. Forged folds work most quickly on long, thin strips of sheet metal. Many jewellers who use this technique leave the hammer marks in, as a feature of the finished piece.

Tools and materials




	•

	piece of copper or silver sheet 0.3–0.5mm thick, approximately 100mm × 20mm




	•

	basic toolkit







[image: image]
Support it in a vice and tap it to 90° with a hide mallet.



[image: image]
Closing the fold.



[image: image]
Planishing the fold.



[image: image]
Opening with a burnisher.



[image: image]
Fold formed silver.



[image: image]
Confirming the fold.



[image: image]
Forging the open end of the fold.



[image: image]
The metal begins to curve on the open edge.



[image: image]
Opening the fold with a burnisher.



[image: image]
Britannia silver fold forming sample once opened.



[image: image]
Long narrow strip marked ready for forging.



[image: image]
Forging on the folded edge.



[image: image]
The metal curves dramatically on long narrow strips.



[image: image]
Britannia Silver Fold Forming Sample once opened.



1. Follow Step 1 for Line Fold, above.

2. Once the metal is folded, cut a taper on either end with snips.

3. Draw a line along the centre of both sides. This will act as a guide for hammering.

4. Using a creasing hammer, decide which side of the line you would like to curve. If you hammer along the open edge this will stretch, and if you hammer along the folded edge, the folded edge will stretch.

Strike on one side of the line, starting from the middle and working outwards, then back to the centre and out in the other direction. As the metal curves, make sure to keep the hammer blows at 90° to the edge you are forging. Turn the piece over and repeat the hammering on the other side.

5. Anneal and repeat step 2 until the curve is as you require. (Do not quench or pickle between anneals, see instructions for Line Fold above for full explanation.)

6. Anneal again. Open out the form using your fingers (again a burnisher or wedge of wood may be needed to help get it started). The metal will curve more as you open it.

Step by step: curved fold

Tools and materials




	•

	piece of copper or silver sheet about 0.3mm




	•

	piece of binding wire




	•

	basic toolkit







1. Take a piece of binding wire and curve it into the shape of the fold you desire. Tape either end of it onto a steel flat plate with masking tape.

[image: image]
Binding wire taped to flat plate.



[image: image]
Planishing along the wire.



[image: image]
Reverse side shows the indentation that the wire has made.



[image: image]
Folding with hands.



2. Anneal, pickle, rinse and dry your piece of metal. Using the flat face of a planishing hammer, hammer along the wire, starting in the middle and work outwards in one direction, then start from the centre again and work out to the other end. When you lift the metal, you will see a line indented into the metal.

3. Anneal, pickle, rinse and dry your piece of metal again. With the indentation facing down, and using your hands, bend the metal on either side of the line, creating a curved fold. The tighter the curve, the harder it will be to bend.

[image: image]
Fold forming samples in copper.





[image: image]
Fold Formed Leaf Pendant in sterling silver.
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CHAPTER EIGHT

POLISHING AND FINISHING SILVER

The overall look of your piece will be greatly enhanced by the type and quality of the final surface finish. A highly polished finish can be time-consuming to achieve, but can give stunning results. On some pieces, using a more subtle matt finish can really enhance the qualities of the silver, for example to show off a delicate rolled texture.

For pieces which are not textured, it is generally required to file and then sand the silver up to a fine grade of wet and dry paper, such as 800, before undertaking the final surface finish. (A detailed explanation of filing and sanding can be found in Chapter 4). Time spent on finishing will be rewarded with an enhanced overall look to the piece, so ensure you allocate enough time for this.

Highly polished finish

Polishing motor

A polishing motor is a very efficient way to achieve a high-quality polished finish on silver jewellery. There are two grades of polish used to polish silver: tripoli (brown in colour); followed by rouge (red). Use a separate polishing mop for each type of polish. Be warned that you will get dirty when polishing. Do not polish chains on the polishing motor, these should be polished by hand or in a barrel polisher.

[image: image]
Polishing mops and compounds.



Step by step: polishing on a polishing machine

Tools and materials




	•

	polishing machine




	•

	polishing mops




	•

	washing-up liquid




	•

	old toothbrush




	•

	polishing cloth







Safety notes

Goggles must be worn at all times when the polishing motor is switched on; it is also advisable to wear a dust mark. Always remember to remove items of jewellery, tuck in loose clothing and tie up long hair, as these could get tangled in the machine. Always hold a piece firmly. Never entangle your fingers in the piece, but hold it in a pinch grip, and if at any point the piece ‘snags’ on the mop, let go. A piece can easily be remade and your safety is of paramount importance. Pay close attention whilst polishing and take regular breaks.

1. Attach the polishing mop by twisting it onto the spindle until it is tight. Switch on the polishing machine.

[image: image]
Attaching the polishing mop to the polishing machine.



2. With the motor running, hold the block of tripoli firmly against the mop for two to three seconds, to distribute a thin layer of the compound all over the mop.

[image: image]
Applying tripoli to the mop.



3. Hold the piece of work to be polished firmly in two hands. Push against the mop, at about the 4 o’clock position, in short firm bursts. The metal will become warm in your hand due to the friction. Keep changing the angle of the piece you are polishing to ensure an even polish.

4. Once you have gone over the piece evenly, switch off the machine. If it still has tripoli on it, wash and dry the piece. Repeat the whole process with a second polishing mop using the rouge compound, which will give an even finer polish. Wash and dry as before, using an old toothbrush to reach awkward areas.

5. Finally, rub your piece with a very soft polishing cloth.

Pendant motor

A pendant motor with a flexible shaft can be used in much the same way as a polishing motor, just on a smaller scale, so larger pieces will take longer to polish. As well as the polishing mops, there are a wide variety of other brushes available which give different finishes. Follow the safety notes for the polishing motor when using the pendant motor.

[image: image]

[image: image]
Using the pendant motor – applying rouge to
the felt polishing mop and polishing earrings.



Hand finishing

In general, a highly polished finish is more easily achieved with either a polishing motor or a flexible shaft machine. If you do not have access to these, it is possible to polish silver by hand. Cover a piece of wood (similar to the ones used to make flat sticks in Chapter 4) with a piece of felt. Apply a little lighter fluid mixed with a little tripoli. Rub the felt stick over the piece, changing the angle to create an even finish. Repeat with a second felt stick and rouge compound.

Polishing string can also be used to reach internal areas which cannot be reached with the flat stick, and can also be used with tripoli and rouge mixed with lighter fluid. Clean with washing-up liquid and hot water to dissolve any leftover compound and then rub with a soft polishing cloth.

Burnisher

To create polished highlights in certain areas of a piece, rub with a burnisher. This can create a contrast to large matt areas and can be a great finishing touch.

[image: image]
Burnishing the edge of a silver cuff.



Lustre finishes

There is a range of finishes which can be achieved which lie somewhere between highly polished and matt, here categorized as lustre finishes. Many of these are quick and easy to do, and will be very effective especially if the piece has been prepared well with wet and dry paper.

Wire wool (steel)

After finishing with wet and dry paper to a fine grade, rub the piece in a circular motion all over to achieve a relatively polished finish. The finer the wire wool, the finer the ‘scratches’ created.

[image: image]
Wire wool finish on the outside of a silver cuff.



Brass brush (wet)

This is a highly effective finish, and is best done with a fine-bristled brass brush which is available from most jewellery tool suppliers. Use it with washing-up liquid and water, to create a softly polished finish. A brass brush can also be used dry but the result will be less shiny.

[image: image]
Brass brush finish on a ring.



Barrel polisher

A barrel polisher (or tumble polisher) gives a bright shiny finish, but it is not as perfectly smooth as a highly polished finish. Stainless-steel shapes, known as shot, are held in a barrel and water and a barrelling compound are added. When the machine is switched on, it rotates, and the shot burnishes the surface of the jewellery. The barrel polisher is effective for chains or pieces which are awkward to hold for conventional polishing. They can also be used to polish several items at once, leaving you free to get on with something else, but do be wary of putting more than a couple of chains in together as they will become tangled. Measure the barrelling compound carefully; too much compound makes it too foamy and so it does not polish so well.

[image: image]
Barrel polisher.



Matt finishes

Texturing wheel

There are various texturing wheels available for the polisher and pendant motor.

[image: image]
Texturing wheel and silver bead with finish applied using the texturing wheel.



[image: image]
Creating a matt finish with green scouring pad on the inside of a silver cuff.



[image: image]
Applying a matt finish with wet and dry paper.



[image: image]
Creating a matt finish with pumice powder, washing-up liquid and water.



Scouring pad

A green scouring pad, (used for washing-up) gives an excellent matt finish. It can be used wet (with washing-up liquid if you wish) or dry and can be used in a circular motion all over the piece, or in a back and forth motion to create a more linear matt surface finish.

Wet and dry paper

Wet and dry papers of all grades can also be used as a finishing material. Use as for scouring pad, wet or dry, with a circular or linear motion.

Pumice powder

Fine pumice powder leaves a delicate, satin soft finish on silver. It is particularly good to use on rolled texture finishes. Use it with an old toothbrush, washing-up liquid and water. It can be quite messy.

Patination (oxidizing)

Silver reacts with sulphur in the air which causes it to tarnish, and over time, silver will turn black. This technique is a chemical treatment on the surface of silver which causes the silver to turn black, and when a surface treatment like this is applied, the term to describe the technique is patination. It is commonly referred to as oxidizing, but in fact it is not to do with oxygen. It looks very effective when a piece with raised areas is patinated, then the patination is removed on the higher areas, creating dark shadows in the recesses. It is also interesting to oxidize mixed metal pieces, as silver and copper will oxidize, but brass, copper and gold do not.

Patination is almost always done as a final stage once all other fabrication and finishing is complete. The black oxidization is a surface treatment, so it will rub off over time, especially on items such as rings which are subject to more wear. Beeswax furniture polish can be applied with a soft cloth on top of the patina to help protect the colour.

Liver of sulphur (ammonium hydro-sulphide) is one of the most commonly used chemicals for creating a black patina on silver. It is available either in crystal form which needs to be dissolved in hot water, or in a liquid which needs to be diluted.

Step by step: black patina on silver (commonly called oxidizing)

Tools and materials




	•

	glass or ceramic bowl




	•

	rubber gloves




	•

	apron




	•

	plastic tweezers




	•

	liver of sulphur







Safety note

Always wear rubber gloves and an apron when patinating, and do it in a well-ventilated area or outside. Store chemicals safely and securely when not in use.

1. Mix the liver of sulphur according to instructions. Only mix enough to just cover the piece(s) you wish to patinate.

2. Using plastic tweezers, place the piece to be oxidized in the solution and watch as it changes colour; it should take less than two minutes. After about two minutes, (or before if it looks dark enough) use the plastic tweezers to remove it from the solution. Rinse under cold running water whilst brushing with a brass brush. Dry with a soft cloth.

3. Inspect the colour, and if the colour is not yet dark enough, repeat Step 2 until you reach the depth of colour you would like.

There are many chemical treatments which can produce a range of other colours on silver and other metals, and they are well worth exploring for some really interesting results.

[image: image]
Placing silver in liver of sulphur solution using plastic tweezers.



[image: image]
Silver in the liver of sulphur solution.



[image: image]
Green scouring pad removes patination from high areas, leaving black patina in the recesses.



[image: image]
Silver and Pearl Circle Pendant with grey-black patina. (A half drilled pearl was glued onto a wire post after patination.)
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CHAPTER NINE

WORKING WITH SILVER WIRE

Having explored techniques for working with sheet metal, these next two chapters focus on working with wire. In this chapter several techniques are explained, which can be used as creative starting points. In the next chapter, these techniques are put to use in the making of findings and chains.

Preparing silver wire

Straightening wire

When working with wire, it is always best to work with wire which is straight. Most wire is supplied in large loose coils so is ready to work with immediately. If your wire is kinked, straighten with the following simple method.

Step by step: straightening wire

Tools and materials




	•

	wire




	•

	vice




	•

	pliers with serrated jaws







1. Anneal the wire

2. Hold one end of the wire in a vice, grip the other end tightly with a pair of serrated pliers. Stand firmly and pull the wire towards you. You should feel the wire stretch slightly as it pulls towards you. (This will also harden the wire.)

[image: image]
Straightening wire – set up.



[image: image]
Straightening wire.



Drawing down wire.

If the wire you have is too large in diameter, or you wish to change some wire to a different shape, then learning how to, using a draw plate to draw down the wire, is very useful. Draw plates are available for many shapes of wire and you will find that thinner wires are easier to draw down by hand.

Step by step: drawing down wire

Tools and materials




	•

	wire




	•

	draw plate




	•

	vice




	•

	draw tongs/heavy-duty pliers with serrated jaws







1. File a gradual taper onto the end of the wire, about 3cm along.

2. Support the draw plate in a vice. Feed the tip of the wire into the first hole in the drawplate (on the numbered side) which it fits into snugly. Use heavy-duty draw tongs or pliers with serrated jaws to grip the wire. Pull the wire through the hole towards you.

[image: image]
Filing a taper on the end of the wire.



[image: image]
Drawing down wire.



3. Feed the wire through successive holes until you reach the size you require. Whilst doing so, make sure you anneal the wire at any point when it starts to feel springy and tough before continuing, as trying to draw down wire which is too hard may result in the wire snapping. You may also find that the tapered point will need to be re-filed as you draw it down.

Shaping wire

Bending and forming wire using pliers

Pliers hold the wire steady when you are shaping it. It is advisable not to grip the wire too tightly in the pliers, as this leaves marks on the wire which would need to be filed out later. When using half round or ring pliers, make sure that the curved side of the pliers is on the inside of the curve.

[image: image]
Using ring pliers to guide d-shape wire into a curve.



[image: image]
Making a 90° bend in the end of the wire.



Making a coil

Make a 90° bend about 2cm along a piece of wire. Place this in a vice. Holding fine-tipped round-nose pliers vertically, start to make a coil tightly against the bend. Once the coil has started, remove the pliers and continue to wind the wire around until the coil is the size you need. Remove from the vice and trim the ends of the wire. Finish as required before incorporating it in your project.

[image: image]
Using round nose pliers to begin the coil.



[image: image]
The completed coil.



Making and using a wire jig

A wire jig is a good tool to use when you would like to make a series of matching links, for example for a bracelet.

Step by step: making matching wire links using a wire jig

Tools and materials




	•

	piece of wood, larger than the design




	•

	thin panel pins




	•

	silver wire




	•

	basic toolkit







1. Plan your design to work out how many panel pins you will need. Cut off the heads from the panel pins using heavy-duty pliers, and then round the ends to soften any sharp edges. (If possible, use a file which you do not use on silver for this, and keep it separate.)

[image: image]
Cutting the heads off the panel pins.



2. Draw out your design on the piece of wood. Hammer pins into place. Add an extra pin about 1cm away from the design.

[image: image]
Hammering pins into a piece of wood.



3. Make a loop in your wire near the end and loop this over the extra pin. This will anchor your wire in place, next wind the wire around the pins to create the pattern you wish. The wood could be supported in a vice for extra stability. Keep the wire taut to achieve a smooth shape.

[image: image]
Starting to wind the wire onto the jig.



4. If you would like to make a series of matching links, make several at once by continuing to wind the wire around. Once the pins are full, slide it off the jig and, supporting the coiled wire in a ring vice, use a piercing saw to cut through the links.

[image: image]
Several coils can be made at once for multiple links.



5. The cut wire ends on each link need to be soldered together. To make them look like the ones pictured in the bracelet, make all the links, solder the ends together, then flatten each link by resting on a flat plate and tapping with a hide mallet. The links were joined with jump rings, and the bracelet was finished with a handmade toggle clasp; there are instructions for both in Chapter 10.

[image: image]
Sawing the links apart.



[image: image]
Silver Wire Link Bracelet.



Twisting wire

Twisted wire can be used to embellish jewellery designs, and is a wonderful technique for potential variations. If you are using wires thicker than 1mm, they may need to be re-annealed partway through twisting. Twisted wires are also considerably stronger. Using the hand drill technique described here will help you to achieve an even twist.

Step by step: twisting two wires together

Tools and materials




	•

	hand drill




	•

	vice




	•

	8cm brass wire 2mm diameter (for hook)




	•

	silver, copper or brass wire, 30cm long







1. First you need to make a hook with the brass wire. Gently round both ends by filing. Anneal, pickle and dry the wire thoroughly. Using a pair of half round pliers, bend the wire about 2cm from the end, to form a tight loop. Place on a flat plate and strike repeatedly on both sides using the flat side of a planishing hammer to harden, taking care not to distort the shape of the wire. Fit the hook into the hand drill.

[image: image]
Bending brass wire to make a hook.



2. Take your chosen wire and anneal, pickle and dry thoroughly. Fold it in half. Twist the two ends together making about three twists 1cm from the end. Place this end in a vice.

[image: image]
Twisting the ends of the wire together.



3. Hook the brass hook attached to the hand drill through the folded end of the wire, and then holding the wire straight but not too taut, begin to turn the handle. You will see the wire begin to twist; continue until the twist is as tight as you would like it to be. Once ready, slide it off the hook, unclamp the other end from the vice and the twisted wire is ready to be incorporated into your designs.

[image: image]
Set up for twisting wire.



[image: image]
Twisted wire on hook.



Variations

This is a great technique for varying; try some of the following:




	•

	Twist two contrasting wires together, for example silver with copper. To do this, solder them together, and then twist.




	•

	Make a double twist. To do this, take a twisted wire, anneal, then treat this as a single wire, and twist it again.




	•

	After twisting, flatten the twisted wire by passing it through a rolling mill.




	•

	Twist a single square wire by filing the end round and then putting this into the drill, and the other end into the vice.







[image: image]
Twisted wire variations.



Forging

Unlike the other techniques in this chapter, where wire has been twisted or bent to create forms, forging actually alters the shape of the wire itself, through the force of a hammer. It can be used to flatten and widen sections of a wire, or to create tapers.

The cross peen of the hammer gives control in forging. The shape of the hammer as it strikes the metal forces the metal outwards from the peen direction. Try to use a hammer which has a soft peen, rather than a sharp point. It is necessary to frequently re-anneal during forging.

Tools and materials




	•

	wire (use wire over 3mm thick to see results clearly)




	•

	anvil or steel flat plate




	•

	forging hammer




	•

	planishing hammer







1. To forge a taper, work with the peen going across the wire. Rest the wire on a steel flat plate and make even strikes with the hammer, starting about one inch from the end and working towards the tip. Keep turning the wire as you go, to taper it evenly. To get the taper pictured, the wire was annealed four times during forging.

[image: image]
Forging a taper at the end of a wire.



2. Once the taper is as you require, use the flat face of a planishing hammer to smooth it out, again turning the wire as you strike, to get a smooth, even taper.

[image: image]


3. Instead, to widen the wire, work with the peen going along the wire. Rest the wire on a steel flat plate and make even strikes with the hammer. Here the forging has been done at the end of the wire, but it could easily be done in the middle.

[image: image]
Planishing a forged taper.



[image: image]
Forging to widen the end of a wire.



[image: image]
Forging to widen the end of a wire.




[image: image]




 

CHAPTER TEN

FINDINGS AND CHAINS

Findings is the term in jewellery which refers to the jewellery components such as hooks, scrolls and catches which make the piece function. Commercially bought findings serve a great purpose and are often useful. Where possible, it is always preferable to make your own, as this will give you the opportunity to integrate the style of the piece into your findings.

Earring findings

There are two main types of earring fitting, these are: ear hooks, which are for earrings that hang or dangle below the ear; and earring posts, for stud earrings, which are the short straight posts which go through the earlobe and are held in place with a scroll. As earring scroll backs are so fiddly to make, it is easier to select these from the vast range of ready-made ones available to buy. As earrings tend to be made in pairs, the following instructions are for making a pair of ear hooks and a pair of earring posts.

Step by step: ear hooks

Ear hooks are used for earrings that dangle below the ear. The following basic method can easily be adapted to suit the design of a piece. For example, turn the small loop into a feature with a soldered-on, cut-out piece of sheet, such as a square to match a square drop earring, or elongate the wire so that the earring hangs in a lower position.

[image: image]
Commercially produced silver findings.



Tools and materials




	•

	120mm (4¾in) of 0.8mm round silver wire




	•

	basic toolkit







1. File one end of each wire so that it is rounded, with no sharp edges, as this is the end which will go through the ear lobe.

[image: image]
Rounding the end of the wire.



2. Hold with a pair of flat pliers about 1cm from the rounded end and make a shallow bend.

[image: image]
Making a shallow bend in the wire.



3. At 2.5cm (1in) from the rounded end of the wire, shape a semicircular curve of about 1cm diameter using the widest point of a pair of half round pliers.

[image: image]
Using half round pliers to bend the wire.



4. Then using the fine end of the rounded side of the pliers, make a second smaller complete loop in the other direction as shown, making sure the end of the wire overlaps.

[image: image]
Using half round pliers to make a small loop.



5. Use a saw to pierce off the excess wire as close to the overlapped wire as possible. (The piercing saw gives a flush, straight edge, which should not need to be filed.)

[image: image]
Saw piercing off the excess wire.



6. When you are ready to complete the ear rings, using a pair of snipe nosed pliers, grip the small loop and open sideways (as when opening a jump ring), slide the earring into place, then close using snipe nose pliers. If possible, solder this joint for extra security. (It would not be possible if the design contains pearls for example, because of the flame required when soldering.) Use solder paste applied with a broken saw blade as only a tiny amount of solder will be required.

[image: image]
Opening the loop.



7. Finally, the hook needs to be hardened. Place it on a steel flat plate and hammer with a flat faced planishing hammer. This will flatten it slightly but will also make the ear hook springy and strong.

Tips

With practice you will be able to make these hooks from a larger spool of wire, so less wire goes to waste. Some people prefer the addition of a small scroll or rubber grip for ear hooks, as it gives extra security when wearing them.

Step by step: earring posts

Earring posts are used for stud earring fittings. These will usually be made from 0.8mm wire, but check the scrolls you wish to use, in case you need a different size.

Tools and materials




	•

	25mm (1in) of 0.8mm round silver wire




	•

	basic tool kit







[image: image]
Filing the end of the earring post flat.



[image: image]
Twisting earring post (once soldered on) to harden.



1. Cut the length of wire in half.

2. File one end of each wire flat. This end will be soldered onto the earring. If you find the post difficult to hold whilst filing, use a ring clamp.

3. File the other end so that each post measures 11mm (1/2in). Now file this end so that it is rounded, with no sharp edges, as this is the end which will go through the ear lobe.

4. Earring posts have a groove near the end to help prevent the butterfly from sliding off. To make this, take a pair of fine, round-nose pliers and make a firm (but not tight) squeeze about 2mm (1/16 inch) from the rounded end, turning the post as you do so. Repeat with the other post.

5. Once the post has been soldered into position, straighten it by holding it in a pair of flat nose pliers and twisting. This will also work-harden the wire making it stronger and less likely to bend.

Clasps for necklaces and bracelets

Step by step: hook clasp (for necklaces)

A hook clasp is a versatile catch for necklaces, and can be altered in size to suit the scale of the necklace. It could also be made from other shapes, such as square wire.

Tools and materials




	•

	silver wire 1.5mm diameter, 100mm (4in) long




	•

	basic toolkit







[image: image]
Silver hook clasp.



1. Round the end of the wire. Make a small bend close to the end of the wire using half round pliers.

[image: image]
Making a small bend at the end of the wire with half round pliers.



2. Make a bend in the other direction about 20mm (¾in) along the wire.

[image: image]
Making a large bend with half round pliers.



3. Make a small loop about 25mm (1in) from the top of the second bend. Pierce off the wire where it overlaps.

[image: image]
Making a small loop with half round pliers.



4. To make a corresponding loop to attach the hook to, take the remaining piece of wire and make a bend 20mm (¾in) from the end. Then make a small loop about 25mm (1in) from the top of this bend and pierce off the wire where it overlaps.

[image: image]
Piercing off the excess wire.



5. File off the end of the wire of the large loop in line with the angle of the wire.

[image: image]
Making the corresponding loop for the hook.



6. Attach both the hook and the loop to either end of the necklace. Solder it closed. At the same time, solder the loop that you have just filed closed.

[image: image]
Filing the end of the loop level with the wire prior to soldering.



7. Rest the hook end on a steel flat plate and hammer gently on both sides with a planishing hammer, to make it hard and springy. Hammer quite hard to make it flatter, if you prefer.

[image: image]
Both ends are soldered onto the necklace.



8. Sand to remove any rough edges and excess solder, finish as required.

[image: image]
Hook end is hardened after soldering.



Step by step: toggle clasp (for bracelets or necklaces)

This is a visually appealing clasp which is simple to make. It requires a solid loop, and a bar which can be threaded through the loop. The bar must be about double the length of the diameter of the loop, and is attached at a right angle to the main chain; this stops it from sliding out again when it is being worn.

Tools and materials




	•

	1.2mm diameter silver wire 35mm (1½in) long




	•

	1.5mm diameter silver wire 30mm (1¼in) long




	•

	4 small jump rings made from 0.8mm silver wire




	•

	basic toolkit







[image: image]
Silver toggle clasp.



1. Make the loop by filing both ends flat, then soldering together. Tap it round on a mandrel (as when making a simple ring, in Chapter 5.)

[image: image]
Loop prior to soldering.



[image: image]
Forging a flat end on the bar.



[image: image]
Soldering a jump ring to both ends of the clasp.



2. Take the 1.5mm piece of wire and place it on a steel flat plate. Use the flat side of a planishing hammer to hammer both ends until they are flattened slightly. File and sand the ends to make them rounded.

4. Solder a jump ring to the bar, and another to Bending the wire the loop, positioning the opening of the jump to make a catch. ring at the solder point, so that they are soldered closed at the same time.

5. Attach the loop and the bar to either end of the necklace or bracelet using the remaining two jump rings. Solder the jump rings closed.

6. Sand any rough edges and excess solder, finish as required.

Brooch pins

Brooches are considered to be the logical evolution from functional bone or wood fastenings on clothing, and are pieces of jewellery which attach directly onto clothes rather than the body. The word brooch is derived from the French word broche or broach, which means long needle, and they are also known as fibula or fibulae.

Step by step: how to make a simple brooch pin

Tools and materials




	•

	1mm silver wire, 10mm (½in) long




	•

	silver tube, 0.9mm inside diameter, 6mm (¼in) long




	•

	0.8mm steel wire or hard silver wire







1. Take the piece of 1mm diameter silver wire. File the end flat and solder it onto the brooch back, where you would like the hook to be. Using flat pliers, grip the wire and twist it 180° to harden the wire. Round and smooth the end of the wire by filing and sanding, then bend it over with half round pliers to form a catch.

[image: image]
Bending the wire to make a catch.



2. File a flat side onto the piece of tube and solder it into position where you would like the hinge of the brooch located.

[image: image]
Soldering the tube into position.



3. At this point, finish the brooch, as it cannot be heated again once the pin has been added.

4. Take the piece of steel or hardened silver wire. File one end so that it is rounded. Make a tight bend about 10mm (½in) from this end, then bend again about 20mm (1in) along to create a triangle. Thread the wire through the tube, and measure with a ruler to find out how long the pin needs to be. Remove wire from the tube and cut it to this length. File the end of the pin to a sharp point and use wet and dry paper to smooth the point before burnishing to polish.

[image: image]
Bending the end of the steel wire to make a triangle.



[image: image]
Measure the final length of the pin.



5. Now re-insert the wire into the tube. With the triangle facing the inside of the hinge, and resting flat on the back of the brooch, bend the wire so that it is pointing 45° in the air and is perpendicular to the tube. This will give the pin tension which will make it secure when fastened.

[image: image]
Bending the pin at 45° to create springy tension.



[image: image]
The final assembled brooch pin.



A few pointers when designing a brooch




	•

	If you are having a hinged pin, make sure it runs horizontally across the brooch, and that the pin is positioned above the central axis to prevent the brooch from tipping forwards.




	•

	Make sure you file the end of the pin so that it has a sharp point and is completely smooth so it can pierce the fabric easily.




	•

	The pin is usually added last and is riveted (cold fixed) into place. This ensures that it is hard and springy, and this tension is what makes it secure. Using a steel wire for the pin is even stronger, but hardened silver wire will suffice.







Jump rings and chains

Jump rings are incredibly useful and versatile. For example, a single jump ring can be used to attach a pendant to a necklace, or multiple jump rings of the same or varying sizes can be linked together to form a chain. It is important to learn how to make them accurately and how to open and close them correctly. It is handy to make up a variety of sizes and store them in a clear stacking pot, so that they are easy to find when needed. If you are making jump rings out of thinner wire, cut the coil into shorter lengths approximately 25mm (1in) long before sawing apart. You will find that tight coils made of thicker wire will be easier to saw apart.

Step by step: making jump rings

Tools and materials




	•

	hand drill




	•

	round rod about 100mm (3¾in) long and the diameter of the inside of the finished jump ring




	•

	1mm round wire







1. To prepare the rod, file a slight flat at one end and then drill a hole slightly larger than the wire you will use to make the jump rings. So for 1mm wire, drill a 1.2mm hole.

[image: image]
The prepared rod for making jump rings.



2. Put the piece of rod into the hand drill, with the end with the hole furthest from the drill. Secure the hand drill in the vice horizontally.

[image: image]
Winding the wire onto the rod using a hand drill.



3. Thread the end of the wire through the rod and with no more than 10mm (½in) sticking out, bend this tail over to anchor the wire in the rod.

4. Turn the drill with one hand, and feed the wire around the rod, holding the wire firmly to prevent any kinks. It will produce an even, tight coil.

5. When the coil is long enough for the number of jump rings you require, slide it off the rod. Fit your piercing saw with the blade in upside down. (This is the only occasion you will ever do this.)

6. Lean the top of the coil against your bench peg and saw along the edge of the coil, starting from the bottom. As you cut through each coil, the rings will slide off down the blade and gather on your saw frame. When you are done, gently ease them off the frame. You should have perfect circular jump rings ready for use.

[image: image]
Sawing jump rings apart.



[image: image]
Jump rings gathering on the handle of the saw frame.



[image: image]
Silver jump rings.



Step by step: how to open jump rings

Learning how to open jump rings (and close them) correctly is very important. Doing it incorrectly will cause the round shape of your jump ring to be distorted, and more crucially you will weaken the ring at the point opposite the joint and it could easily break.

1. Use your two pairs of flat nose pliers to grip the jump ring on both sides of the split.

2. Now move one pair of pliers towards you and the other away from you, in other words move your hands in opposite directions, forwards and backwards.

3. Follow the same guidelines for closing the jump ring. Grip both ends with your pliers again. Move the jump ring back into place by wiggling the ends back and forth. You will feel the ends sliding against each other. Your jump ring should be perfectly aligned when closed.

[image: image]
Grip the jump ring in snipe nose pliers.



[image: image]
Opening the jump ring.



[image: image]
Assorted silver chains made from jump rings.



4. Where possible it is always advisable to solder jump rings closed to ensure they are secure. Solder paste is ideal for this; apply with a broken piercing saw blade as only a tiny amount will be required.

Jump ring variations

Change the size of the jump rings by changing the thickness of the wire or the size of the rod that it is wrapped around. Look around your workshop for things like handles, pieces of tube or old tools. If you cannot fit these into the drill, wind the wire around as tightly and evenly as you can by hand.

Wrap the wire around a different-shaped mandrel, such as a square, to create square-shaped links. It is a good idea to wrap the mandrel with masking tape first to make it easier to slide the coil off the corners.

Add texture to the jump rings by hammering the links with a rounded or textured hammer, whilst resting it on a steel flat plate. When working on a chain where the links are already soldered together, work over the edge of the steel plate, so that the other links can hang over the edge. Hammer one half of the link, then rotate it round, and hammer the other half.

Make jump rings out of twisted wire (see Chapter 9) or other shaped wire, such as oval or square.

[image: image]
Using round nose pliers to stretch round jump rings into oval shapes.



[image: image]
Twisting oval jump rings.



Turn round jump rings into ovals, by placing the soldered jump ring over the end of a pair of round nosed pliers and pull apart to stretch the link into an oval shape as shown here. These look effective as they are, but even more so with a twist added. To add the twist, hold the oval link in two pairs of flat nose pliers and twist one away from you, one towards you. A series of these twisted links soldered together creates a lovely fluid-looking chain.

[image: image]
Fluid-looking silver chain made of twisted oval jump rings.



Step by step: linked chain using wire and beads

This is a strong, solder-free beaded chain. These types of links can be used in a series, or to complement other links. It will take a little practice, but once mastered, it is possible to create professional looking and colourful chains quickly and easily. You do not need much equipment, not even a work bench; a table will suffice. If you are working on a particularly long chain, a tray lined with felt or a beading mat is a useful surface to keep beads in place whilst working, otherwise they do have a tendency to roll onto the floor.

Tools and materials




	•

	0.6mm diameter round wire




	•

	beads




	•

	clasp




	•

	round nose pliers




	•

	snipe nose pliers




	•

	side cutters







1. Hold the wire with the round nose pliers about 30mm (1in) from the end, and bend the end of the wire to 90°.

[image: image]
1. Bending the wire to 90°.



2. Using your free hand, bend the short end of the wire around the end of the pliers as far as it will go.

[image: image]
2. Bending the end of the wire around the pliers.



3. Move the pliers so that they are in this position. Bend the rest of the short end of the wire across, overlapping the main wire to create a complete loop.

[image: image]
3. Bending the end of the wire around the pliers.



4. If you need to attach another link, this is the point at which you slide it onto this loop.

[image: image]
4. Changing position of the pliers.



5. Change to snipe nose pliers. Hold the loop in the snipe nose pliers and wrap the short end of the wire around the main wire twice.

[image: image]
5. Taking the tail of the wire across to make a complete loop.



6. Cut it off as closely as possible with the side cutters. If the end of the wire is still sticking out at all, squeeze it down with the snipe nose pliers.

6. Slide on your chosen bead(s).

[image: image]
6. Sliding on another bead.



7. Now you need to make a matching loop at the other end. Position the round nose pliers tightly against the bead, and make a 90° bend as before. Follow steps 2 – 5 to complete the link.

[image: image]
7. Wrapping the tail around.



8. Continue adding links until the chain is the length you require, making sure to add a clasp on one end and a soldered jump ring on the other for the clasp to join onto.

[image: image]
8. Cutting the wire as close to the coil as possible.



[image: image]
9. Starting the corresponding loop on the other end of the bead.



[image: image]
10. Series of three completed links.



Step by step: twisted wire links

These links look really effective in between a beaded link.

Tools and materials




	•

	0.8 diameter round wire, cut into 80mm (3in) lengths




	•

	basic toolkit







1. Take several 80mm (3in) lengths of 0.8mm diameter wire. File the ends flat, and then bend with half round pliers until the ends meet perfectly. They do not need to be round.

2. Solder the joints. Quench, pickle, rinse and dry. File and sand the joint then polish all the rings.

[image: image]
Wire links at each stage, clockwise from top: ready to solder, soldered, polished.



3. Make two hooks out of 2mm brass wire, exactly as you would for twisting wire (see Chapter 8). Place one in the hand drill and one in the vice. Loop one of your polished rings through both hooks. Holding the drill horizontally and level with the vice jaws, pull the drill towards you so that the loop stretches into a long oval. Make a few rotations of the drill, and the link will twist in the middle. Slide the link off the two hooks, you should have a link with a twisted section and two complete loops at either end. Repeat with the other rings until you have enough for your chain.

[image: image]
Setting up to twist the link.



[image: image]
Pulling the drill to make a long oval.



4. Join these loops together to form a chain either with jump rings or with beaded links.

[image: image]
Twisting the link.



[image: image]
Twisting the link.



[image: image]
Silver and Amethyst Bracelet using twisted links.




[image: image]




 

CHAPTER ELEVEN

DECORATIVE TECHNIQUES

There are many specialist, advanced techniques for creating different decorative effects on silver jewellery. This chapter introduces some of the most accessible versions, most of which can be achieved using basic tools which have already
been used earlier in this book. In the appendix, there are suggestions for further reading for the progression onto advanced level techniques.

Fusing

When silver is heated towards its melting point, there is a point at which the surface begins to shine. If it is heated to this point then cooled, it leaves an interesting surface texture. At this point it can also be joined or fused to another piece of silver without the need for solder. Fusing can be unpredictable, although by using the copper plating technique it can be more controlled.

Step by Step: fusing

Tools and materials




	•

	assorted pieces of silver (experiment with some scrap pieces)




	•

	basic toolkit







[image: image]
Fusing samples.



1. All metal must be perfectly clean before fusing (see Chapter 4).

[image: image]
Starting to heat the silver for fusing.



[image: image]
Fusing in action.



2. You will need to decide on some sort of shape or design for your pieces. Assemble on the soldering board. Cover the pieces with flux at any point where they are touching. If the pieces being fused have a large base and smaller pieces on top, position this between two blocks so that the heat can be directed from underneath.

3. Heat the metal until it is red, and if heating from underneath, this is the point to bring flame round to the top as shown. As the heat increases, the surface becomes shiny; at this point it fuses together. As this starts to happen, move the flame slowly across the piece, dragging the heat so that every part reaches fusing temperature. Move the flame away. Allow to cool for one minute.

4. If the piece is going to be shaped after fusing, reheat to anneal at this point, as fusing will have made the silver hard and brittle.

5. Quench, pickle, rinse and dry. The surface will be more porous after fusing, so will need longer for the oxides to be removed by the pickle. The pickle can work its way into the porosity, so neutralize it after pickling by boiling in a solution of soda crystals dissolved in water.

6. File, shape and finish your piece as required.

Step by step: fusing – copper plate method

Fusing is made more accurate by using a method of copper plating first.

Tools and materials




	•

	pieces of scrap silver




	•

	small piece of copper




	•

	basic toolkit




	•

	jam jar with lid




	•

	binding wire




	•

	pickle







1. Plan out your design. Clean all the pieces of metal thoroughly.

2. To copper plate your pieces, place them in a jam jar with a piece of binding wire, some scrap copper and enough pickle to just cover the pieces. They will only need a few seconds to turn a pink colour. Remove the silver pieces, rinse and dry.

[image: image]
Placing silver into pickle with binding wire to copper plate.



[image: image]
Copper plating silver pieces in pickle.



[image: image]
Preparing to fuse copper-plated silver.



[image: image]
Fusing in action.



3. Flux the pieces and assemble on the soldering block. Follow stages 3 – 6 of ‘Fusing’ (above) to complete.

Note

Freshly made pickle will not work for copper plating. You need used pickle which has become blue in colour, indicating copper is present in the liquid. Do not put the used pickle back in the main pot or it will continue to copper plate your work. Keep it stored in the jam jar, preferably in a locked cupboard and use it for copper plating only.

Granulation

This is a simple technique for making solid silver balls which can be soldered or fused onto a piece for a pleasing decorative effect. (Gold also works well, and can be a lovely decorative detail on a silver piece.)



Step by step: making the granules

Tools and materials




	•

	Silver wire




	•

	Basic toolkit







1. Flat-backed granules can be made by simply cutting equal lengths of wire, placing them on a charcoal block. If you would prefer to make completely round granules, make small indentations in a charcoal block with a round-headed tool, such as a burr for the pendant motor. The tool can be pushed into the charcoal by hand; twist the tool as you do so. Tap the block upside down to remove the charcoal dust from the indentations.

[image: image]
Making indentations with burr in charcoal block.



2. Paint each wire with flux as in Fig 297. Heat each piece of wire in turn and, as the silver melts, it gravitates together, forming a solid silver ball. To make the round balls, have a pair of tweezers or soldering probe to hand, to direct the melted metal into the indentations as they melt.

[image: image]
Painting flux onto wires.



[image: image]
Directing heated wires into the indentations to make round balls.



[image: image]
The silver has formed perfectly round balls.



Attaching the granules

Flat-backed balls are easier to position onto a piece for soldering as they do not roll around. However, some people prefer the look of the perfectly round balls. To help position these, drill small holes or centre punch indents to locate them. There are two ways to attach the silver granules.

[image: image]
Sprinkling solder fillings onto granules.



[image: image]
Soldering granules into position.



Method 1 – solder filings

Flux the metal which the granules will be attached to and position the granules. File some solder onto a piece of paper. Using your fingertip, pick up the solder filings and scatter over the granules. Solder as normal.

Method 2 – fusing

Follow the copper plated fusing method above to attach the granules.

Inlay

Inlay describes a piece of metal which has distinct areas of contrasting metals laid into it, creating a pattern on the surface. In real metal inlay, the contrasting metal is held in channels that are chiselled out from the background, not soldered. This technique requires a detailed explanation, specialist tools and a high level of skill. So instead, the two methods described below achieve an inlay effect using straightforward tools and techniques.

[image: image]
Silver and copper prepared for inlay.



[image: image]
Rolling down the inlay after soldering.



[image: image]
Silver and Copper Pendant showing rolled inlay.



Rolled inlay

Tools and materials




	•

	sheet metal in two contrasting metals such as copper and silver, 0.4mm thick for top layer, and about 1mm thick for bottom layer




	•

	rolling mill




	•

	basic toolkit







1. Take the thinner layer of sheet metal and pierce out a pattern. A series of simple drilled holes would be quite effective. Be aware that the pattern will become stretched and distorted by the rolling mill.

2. Carefully clean both pieces of sheet metal, so that no grease or dirt is present on the surface. Make sure both pieces are perfectly flat. (Hammer on a steel block with a hide mallet to flatten if necessary.)

3. Place the top sheet of metal the wrong side up on the soldering block, flux completely and then place several pieces of hard silver solder in the surface. Heat with a flame until the solder melts. Quench and pickle, rinse and dry thoroughly.

4. Place the bottom sheet of metal on the soldering block and flux. Flux the top sheet on the soldered side and place this on top of the bottom sheet. Apply a flame to heat it up to soldering temperature, and as the solder melts, use tweezers to push the top piece down if it needs it. Take the flame away once the whole piece has soldered.

5. Allow to cool for a few seconds, then quench, pickle, rinse and dry thoroughly.

6. Pass the sheet through a rolling mill, until the two surfaces become level. Re-anneal if necessary between rollings.

7. The finished sheet can then be textured, shaped and fabricated into a piece of jewellery.

Variation

Try soldering wires or small slices of tube onto the base sheet. These will probably work better if they are flattened by hammering with the flat face of a planishing hammer on a steel flat plate passing through a rolling mill before they are soldered on.

Puzzle inlay

Two pieces of metal are cut to fit, one inside the other, and are soldered together, creating a pattern on both sides of the metal. This would be very effective for a drop earring design for example, which can be seen from both the front and the back when worn. Puzzle inlay is normally done before shaping and fabrication, and unlike rolled inlay, the shapes are not distorted afterwards.

Tools and materials




	•

	sheet metal of same thickness in two contrasting colours, such as copper and silver




	•

	basic toolkit







1. Mark out and then saw the smaller, inside shape first. File the edges until the shape is exactly as you require.

2. Use marker pen to colour in the other piece of sheet. Lay the cut-out piece on top and trace around the edge with the fine tip of a scribe (use the finest point you have and get as close to the edge of the piece as you can).

3. Drill a hole then pierce out this internal shape, keeping within the line by about 1mm. Once it is cut out, file until the original shape fits perfectly inside; there should be no gaps as these will be difficult to solder.

4. Flux the edges of both pieces well then lay the pieces in position together on a soldering block, wrong side up. Place a few small paillons of hard silver solder spaced equally along the join, and heat with a flame until the solder melts into the joint.

5. Quench, pickle, rinse and dry thoroughly.

6. If the joint looks good, sand with wet and dry papers to smooth the surface, then treat as a piece of sheet metal and shape and fabricate your design as usual.

[image: image]
Prepared silver and brass for puzzle inlay.



[image: image]
Completed silver and brass puzzle inlay, finished with texturing wheel.



Keum-boo

This technique originates from Korea, where 24-carat gold foil was used to decorate silver vessels. The gold foil is rolled down as thin as possible, ideally 0.03 – 0.05mm thick. If you are preparing your own, it can be rolled down using a rolling mill. Rolling it between two thin sheets of copper or paper will help to get it even thinner. The silver needs to be prepared as for reticulation, by repeated annealing and pickling to bring to the surface a fine silver layer which is very white in colour. Keum-boo should be applied after soldering if possible, as soldering afterwards can cause the gold to fade.

[image: image]
Keum-boo wrapped in tracing paper to make it easier to cut out.



[image: image]
Applying keum-boo to silver with wet paintbrush.



[image: image]
Burnishing keum-boo as the silver is heated.



Tools and materials




	•

	keum-boo gold foil





	•

	silver sheet metal to attach the gold to





	•

	tracing paper





	•

	sharp scissors





	•

	charcoal block





	•

	burnisher







1. Prepare the silver by repeatedly heating and pickling five times as when preparing to reticulate (see Chapter 6).

2. Plan your design and draw it onto the tracing paper. Fold the tracing paper in half, and tuck the gold foil inside. Now cut out the design with the sharp scissors. (Wrapping it in tracing paper makes this much easier.)

3. Place the silver on the charcoal block. Dip a paintbrush in water, and use this to pick up and position the gold foil shapes. The water will help it to stick to the silver.

4. Very slowly heat the silver, aiming the torch away from the gold if possible. As the metal just starts to reach annealing temperature, rub the gold foil with the burnisher. This will adhere to the silver underneath. Stop heating.

5. If there are any bubbles in the foil, reheat and rub again with the burnisher, this time applying a bit more pressure.

6. Allow to cool, pickle and finish as required.


ROLLING MILL TEXTURES

Keum-boo and inlay may well all benefit from a final surface texture being added using the rolling mill. (Polished finishes will not show the detail of these decorative finishes as well as a more matt or satin finish will.) Anneal, pickle and dry metal thoroughly before passing through a rolling mill with one of the following:




	•

	frosted finish




	

	– use wet and dry paper




	•

	soft mottled finish




	

	– use watercolour paper




	•

	semi-mottled finish




	

	– use cartridge paper




	•

	fine soft finish




	

	– use tissue paper







After rolling on the texture and once the piece is fabricated, finish by scrubbing with a toothbrush and pumice power mixed with water and a little washing-up liquid.

[image: image]
Keum-boo after passing it through rolling mill with cartridge paper.
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CHAPTER TWELVE

STONE SETTING

Gemstones are a wonderful way to add colour to silver jewellery, and often provide the focal point of a design. There are many shapes, styles and colours of stones, real and synthetic, available to use. Some are opaque, others transparent, some have interesting inclusions. There are also many types and styles of setting, but as an initial introduction this chapter covers the bezel setting, which is a basic, versatile setting, used to set cabochons.

Cabochons are flat-backed stones, and they usually have a smooth, dome-shaped top, but there are faceted or more unusual cuts available too. They can be virtually any shape, the most common being round, oval and teardrop, and the bezel setting can be made to fit any of these shapes. For your first stone setting, it would be recommended to work with a relatively large cabochon (such as over 10mm (½in)) as they are generally easier to set.

Bezel setting

A bezel setting describes a setting where a strip of metal wraps around the whole stone, and is also referred to as a rub-over setting. To set the stone, the top edge of the strip is pushed over the stone, holding it securely in the setting. It is possible to buy bezel strip, made of fine silver, which is much softer than sterling silver and so is easier to set. Bezel strip is available in different widths, and it can also be cut down if necessary. If using sterling silver, it should be no thicker than 0.5mm, and make sure that the bezel is annealed before setting the stone. The height of the bezel should be just above where the side of the cabochon curves. Once the bezel is pushed over the stone is held securely in the setting.

[image: image]
Assorted cabochons.



[image: image]
Stone setting tools – left to right: jeweller’s loupe, pusher, ring clamp.



[image: image]
Cross-section of a bezel setting, showing the height of the bezel edge.



Step by step: simple bezel setting

Tools and materials




	•

	fine silver bezel strip




	•

	flat-backed cabochon




	•

	piece of silver sheet larger than the setting




	•

	jewellery piece to attach the setting to, for example a ring




	•

	setting tools




	•

	ring vice or setting wax and wooden file handle







1. Take the bezel strip and wrap it around the cabochon. Make a mark where it overlaps.

[image: image]
Wrapping bezel strip around the cabochon.



2. Cut it to length. File the ends perfectly flat and solder together. Quench, pickle, rinse and dry.

3. For a round cabochon, tap the setting perfectly round using a hide mallet on a tapered round mandrel (as when making a ring). For other shapes, shape gently using pliers until it fits around the stone perfectly.

[image: image]
The soldered bezel setting fitting around the stone.



4. Solder the setting into position on a piece of flat sheet which is slightly larger than the setting. If the excess sheet is not going to be cut away afterwards (for example if it forms part of the design) place the paillons inside the setting to make a clean solder joint on the outside of the setting.

[image: image]
Soldering the bezel setting onto a flat base.



5. Cut away the excess sheet and solder the setting onto your design. Remember that your piece must be complete before setting the stone, so this is the point to finish your piece, as only light polishing can be done after setting.

6. File a slight taper on the top edge of the setting, this will make it look more elegant once set.

[image: image]
Filing a taper on the top edge of the bezel.



7. To set the stone, either hold the piece securely in a ring vice, or set it into setting wax (usually attached to a wooden file handle or similar). Put the stone into the setting, and support it against your bench peg. Using a pusher, start to push the metal over the stone. Do it in this order – 12 o’clock, 6 o’clock, 3 o’clock, then 9 o’clock. This anchors the stone in the setting. When setting a stone with corners, set the corners first to anchor the stone.

[image: image]
Holding the ring in a ring vice supported against the bench peg.



[image: image]
Setting in four points to anchor the stone.



8. Now push the rest of the metal over the stone.

[image: image]
Pushing over the rest of the bezel.



9. Burnish all around the edge of the setting, to smooth and polish.

[image: image]
Burnishing to smooth and polish the setting.



10. A polishing cloth can be used after setting for a final finishing touch.

Open-backed setting

For stones which allow light through, such as amethyst, an open-backed setting can be fitting. There are two ways to achieve this. The first is to follow the steps above for a closed setting up to Step 5, then to pierce out most of the inside of the setting, leaving a narrow ledge’ for the stone to sit on. The alternative method is to make the bezel setting 2mm taller than required. After making the setting, shape a piece of 2mm square wire to fit inside the setting and solder in place. Finish and set the stone as with a normal cabochon setting.

[image: image]
Silver ring set with oval-shaped semi-precious unakite cabochon.




APPENDIX

Mohs’ scale

Mohs’ scale of mineral hardness was created by the German mineralogist Friedrich Mohs in 1822, to measure the relative hardness or scratch resistance of various minerals.




	Gemstone

	MOHS rating




	Diamond

	10




	Ruby, Sapphire

	9




	Alexandrite

	8.5




	Spinel, Topaz

	8




	Aquamarine, Beryl, Emerald

	7.5




	Amethyst, Ametrine, Aventurine, Citrine, Iolite, Kunzite, Quartz, Rose Quartz, Rutile Quartz, Smoky Quartz, Tourmaline

	7




	Agate, Carnelian, Garnet, Onyx, Peridot, Jasper, Tanzanite, Tiger–s Eye

	6.5




	Amazonite, Jadeite, Kyanite, Labradorite, Moonstone, Nephrite Jade, Sugalite

	6




	Lapis Lazuli, Obsidian, Opal, Sodalite, Turquoise

	5.5




	Apatite

	5




	Fluorite, Rhodochrosite

	4




	Malachite

	3.5




	Coral

	3




	Pearl

	2.5




	Amber

	2







UK suppliers

Materials and tools




	Company Name & Contact Details

	Recommended for:




	Argex Ltd
130 Hockley Hill, Hockley, Birmingham B18 5AN
Tel: +44 121 248 4344
Web: www.argex.co.uk

	silver bullion (excellent range of sheet, wire, tube)




	Beads Direct Ltd
10 Duke Street, Loughborough, Leicestershire LE11 1ED
Tel: +44 1509 218028 Web: www.beadsdirect.co.uk

	beads and findings




	Betts Metal Sales
49–63 Spencer Street, Hockley, Birmingham B18 6DE
Tel: +44 121 233 2413 WeB: www.bettsmetalsales.com

	silver bullion, findings, refining service for scrap silver




	Cookson Precious Metals Ltd
59–83 Vittoria Street, Birmingham B1 3NZ
Tel: +44 121 200 2120
Web: www.cooksongold.com

	jewellery tools, bullion, findings and beads, refining service for scrap silver




	John Keatley (Metals) Ltd,
33–35 Shadwell Street, Birmingham B4 6HD
Tel: +44 121 236 4300 Web: www.johnkeatleymetals.com

	copper, brass, and steel for samples and tool making




	Kernowcraft Rocks & Gems Ltd
Bolingey, Perranporth, Cornwall TR6 0DH
Tel: +44 1872 573888 Web: www.kernowcraft.com

	cabochons, pearls, findings




	Marcia Lanyon
PO Box 370, London W6 7NJ
Tel: +44 207 602 2446 Web: www.marcialanyon.co.uk

	gemstones, pearls, beads




	Plus Gold
43–45 Spencer Street, Birmingham B18 6DE
Tel: +44 121 236 7597 Web: www.plusgold.com

	refining service for scrap silver




	Rashbels
24–28 Hatton Wall, London EC1N 8JH
Tel: +44 2078315646 Web: www.rashbel.com

	findings, chain, silver bullion




	Sutton Tools
91 Vittoria Street, Birmingham B1 3NU
Tel: +44 121 236 7139 Web: www.suttontools.co.uk

	jewellery tools




	T.H. Findings
42 Hylton Street, Hockley, Birmingham B18 6HN
Tel: +44 121 554 9889 Web: www.thfindings.com

	findings and beads




	Town Talk Polish Ltd
Slater Lane, Bolton, BL1 2TQ
Tel: +44 1204 520014 Web: www.towntalkpolish.com

	silver-cleaning products and anti-tarnish storage bags. Website has extensive advice on cleaning and storing silver jewellery




	H.S. Walsh & Sons Ltd
Hunter House, Biggin Hill Airport, Churchill Way, Biggin Hill, Kent TN16 3BN
Tel: +44 1959 543 660 Web: www.hswalsh.com

	jewellery tools







Assay offices in the UK

Birmingham Assay Office
Newhall Street,
Birmingham B3 1SBTelephone: +44 871 871 6020
Website: www.theassayoffice.co.uk

Edinburgh Assay Office
Goldsmiths’ Hall,
24 Broughton Street,
Edinburgh EH1 3RH
Telephone: +44 131 556 1144
Website: www.edinburghassayoffice.co.uk

London Assay Office
Goldsmiths’ Hall,
Gutter Lane, London EC2V 8AQ
Telephone: +44 20 7606 8971
Website: www.thegoldsmiths.co.uk/welcome-to-the-assay-office

Sheffield Assay Office
Guardian’s Hall, Beulah Road,
Hillsborough, Sheffield S6 2AN
Telephone: +44 114 231 2121
Website: www.assayoffice.co.uk

International suppliers




	Company Name & Contact Details

	Recommended for:




	Rio Grande
7500 Bluewater Rd NW,
Albuquerque, NM 87121, USA
Website: www.riogrande.com

	All jewellery tools and supplies, including reticulation silver







Further reading

Brain, Charles Lewton,
Fold Forming
(Brynmorgen Press)

Hughes, Richard and Rowe, Michael,
The Colouring, Bronzing and Patination
of Metals: A Manual for Fine Metalworkers,
Sculptors and Designers
(Thames & Hudson)

McCreight, Tim (ed),
The Complete Metalsmith
(Davis Publications)

McCreight, Tim,
Metals Technic
(Brynmorgen Press)

Oliver, Liz,
The Art of Jewellery Design
(A&C Black)

Untract, Oppi,
Jewellery Concepts and Technology
(Robert Hale Ltd)

Young, Anastasia,
The Guide to Gemstone Settings: Styles
and Techniques
(A&C Black)

Further information

Association for Contemporary Jewellery
Promoting the artform, supporting the makers, developing the audience in the UK and abroad.
Website: www.acj.org.uk

Contemporary British Silversmiths
This showcases some of the finest pieces in contemporary silver which capture the artistry, variety and skill of current silversmithing practice in Britain.
Website: www.contemporarybritishsilversmiths.org

The Crafts Council (UK)
Website: www.craftscouncil.org.uk

Who’s Who in Gold and Silver
The Goldsmiths’ Company directory of Britain’s leading designers in hallmarked precious metals.
Website: www.thegoldsmiths.co.uk/exhibitions-promotions/whos-who-in-gold-silver

Louise Mary Designs
For more information on the author’s own work, visit her website: www.louisemarydesigns.co.uk


INDEX

Numbers in bold refer to photographs.

annealing 47–8

Argentium silver 20–1, 57

basic tool kit 14

beads 92–3, 95

bench peg 11–2

bench skin 12

bezel setting 20, 105–7

bracelets 30, 67, 76, 81 87–9, 95

Britannia silver 20, 69, 70

brooch pins 21, 89–90

brooches 30, 89–90

burnishing 45

cabochons 105–7

chains 81 90–95

clasps 29, 30, 87–9

cleaning metal 15, 33

cutting 14, 36–9, 41

design brief 26

design development 28

designing jewellery 25–31

doming 65–66

drawing wire 79–80

drilling 14, 40, 44

earrings 23, 25, 30, 31, 44–5, 63, 65, 85

filing 41–2, 44, 57

findings 85

fine silver 20, 105–6

finish 31

finishing 15, 45, 57, 73–7

firestain 20, 50

flat sticks 43

fold forming 20, 68–71

forging 83

forming 65–71, 80

fusing 97–9

gemstones 31, 105–7

good working practice 17

granulation 99–100

hallmarking 22, 110

hammers 14, 60–1, 65–7, 69–71, 83

hand tools 14

inlay 100–1

inspiration 7–8, 25–31

jump rings 90–2

keum-boo 102

lighting 11–12, 47

lustre finishes 75

magnifier 12

marking out 14, 34–6

matt finishes 45, 76

Mohs’ scale 31, 108

necklaces 25, 29, 31, 87–9

oxidise, see patination

patination 76–7

pendant motor 15, 57

pendants 30, 77, 100

pickle 13, 48–9

planning 8, 11

polishing 15, 57, 73–6

punches 14, 60–1

reticulation 62–3

ring sizes 55

rings 29, 55 61, 107

roll printing 59–60, 103

safety advice 16–7, 49, 73, 77

safety equipment 16–7

safety pickle 49

sanding 43, 44–5, 57

saw piercing 36–9, 41, 44, 90

saw piercing blades 37

scoring 67–8

setting up 11–7

shaping 14, 56, 65–71, 80

silver 19–23

alloys 20

cleaning 22–3

history 19

purchasing silver 21, 109

recycling silver 21, 109

solder 21, 50–1

storing 22–3

soldering 13, 14, 47, 50–6

soldering torch 13, 48

sterling silver 20

stone setting 14, 20, 105–7, 108

storage 12

straightening wire 79

suppliers 109

swaging 66

texturing 14, 59–63, 75, 103

tools 13–17

twisting wire 81

visual diary 26

wire jig 80

workbench 11–2

OPS/images/fig096.jpg





OPS/images/fig043-2.jpg





OPS/images/fig069-6.jpg





OPS/images/fig098-4.jpg





OPS/images/fig043-3.jpg





OPS/images/fig069-5.jpg





OPS/images/fig098-3.jpg





OPS/images/fig042-4.jpg





OPS/images/fig069-8.jpg





OPS/images/fig098-6.jpg





OPS/images/fig043-1.jpg





OPS/images/fig069-7.jpg





OPS/images/fig098-5.jpg





OPS/images/fig042-2.jpg





OPS/images/fig069-2.jpg





OPS/images/fig097.jpg





OPS/images/fig042-3.jpg





OPS/images/fig069-10.jpg





OPS/images/fig041-2.jpg





OPS/images/fig069-4.jpg





OPS/images/fig098-2.jpg





OPS/images/fig042-1.jpg





OPS/images/fig069-3.jpg





OPS/images/fig098-1.jpg





OPS/images/fig043-5.jpg





OPS/images/fig043-6.jpg





OPS/images/fig043-4.jpg





OPS/images/fig070-1.jpg





OPS/images/fig069-9.jpg





OPS/images/fig099-1.jpg





OPS/images/fig070-2.jpg





OPS/images/fig099-3.jpg





OPS/images/fig099-2.jpg





OPS/images/fig045-3.jpg





OPS/images/fig071-4.jpg





OPS/images/fig100-3.jpg





OPS/images/fig071-3.jpg





OPS/images/fig100-2.jpg





OPS/images/fig045-1.jpg





OPS/images/fig071-6.jpg





OPS/images/fig101-2.jpg





OPS/images/fig045-2.jpg





OPS/images/fig071-5.jpg





OPS/images/fig101-1.jpg





OPS/images/fig044-3.jpg





OPS/images/fig070-4.jpg





OPS/images/fig099-5.jpg





OPS/images/fig044-4.jpg





OPS/images/fig070-3.jpg





OPS/images/fig099-4.jpg





OPS/images/fig044-1.jpg
V¥





OPS/images/fig071-2.jpg





OPS/images/fig100-1.jpg





OPS/images/fig044-2.jpg





OPS/images/fig071-1.jpg





OPS/images/fig099-6.jpg





OPS/images/fig045-6.jpg





OPS/images/fig045-7.jpg





OPS/images/fig045-4.jpg





OPS/images/fig045-5.jpg





OPS/images/fig072.jpg





OPS/images/fig102-1.jpg





OPS/images/fig074-1.jpg





OPS/images/fig102-3.jpg





OPS/images/fig073.jpg





OPS/images/fig102-2.jpg





OPS/images/fig035-6.jpg





OPS/images/fig036-1.jpg





OPS/images/fig035-4.jpg





OPS/images/fig075-3.jpg





OPS/images/fig106-1.jpg





OPS/images/fig035-5.jpg





OPS/images/fig075-2.jpg





OPS/images/fig105-3.jpg





OPS/images/fig035-2.jpg





OPS/images/fig076-1.jpg





OPS/images/fig035-3.jpg





OPS/images/fig075-4.jpg





OPS/images/fig106-2.jpg





OPS/images/fig034-5.jpg





OPS/images/fig074-3.jpg





OPS/images/fig104.jpg





OPS/images/fig035-1.jpg





OPS/images/fig074-2.jpg





OPS/images/fig103.jpg





OPS/images/fig034-3.jpg





OPS/images/fig075-1.jpg
WO






OPS/images/fig105-2.jpg





OPS/images/fig034-4.jpg





OPS/images/fig074-4.jpg





OPS/images/fig105-1.jpg





OPS/images/fig036-2.jpg





OPS/images/fig076-2.jpg





OPS/images/fig076-4.jpg





OPS/images/fig076-3.jpg





OPS/images/fig040-1.jpg





OPS/images/fig039-1.jpg





OPS/images/fig079-1.jpg





OPS/images/fig039-2.jpg





OPS/images/fig078.jpg





OPS/images/fig038-3.jpg





OPS/images/fig038-4.jpg





OPS/images/fig079-2.jpg





OPS/images/fig038-1.jpg





OPS/images/fig077-2.jpg





OPS/images/fig038-2.jpg





OPS/images/fig077-1.jpg





OPS/images/fig036-3.jpg





OPS/images/fig077-4.jpg





OPS/images/fig036-4.jpg





OPS/images/fig077-3.jpg





OPS/images/fig040-2.jpg





OPS/images/fig041-1.jpg





OPS/images/fig083-5.jpg





OPS/images/fig002.jpg





OPS/images/fig080-2.jpg





OPS/images/pub.jpg
@)
oxe

THE CROWOOD PRESS






OPS/images/fig080-1.jpg





OPS/images/fig080-4.jpg





OPS/images/fig080-3.jpg





OPS/images/fig026.jpg





OPS/images/fig027.jpg





OPS/images/fig025-1.jpg





OPS/images/fig025-2.jpg





OPS/images/fig023-2.jpg





OPS/images/fig081-4.jpg





OPS/images/fig024.jpg





OPS/images/fig081-3.jpg





OPS/images/fig022.jpg





OPS/images/fig023-1.jpg
e

Stver ro

=Y e

L





OPS/images/fig018.jpg





OPS/images/fig080-6.jpg





OPS/images/fig021.jpg





OPS/images/fig080-5.jpg





OPS/images/fig081-2.jpg





OPS/images/fig081-1.jpg





OPS/images/fig012.jpg





OPS/images/fig011.jpg





OPS/images/fig010.jpg





OPS/images/fig009.jpg





OPS/images/fig008.jpg





OPS/images/fig006.jpg





OPS/images/fig034-2.jpg





OPS/images/fig032.jpg





OPS/images/fig034-1.jpg





OPS/images/fig031-1.jpg





OPS/images/fig031-2.jpg





OPS/images/fig030-1.jpg





OPS/images/fig030-2.jpg





OPS/images/fig029-1.jpg





OPS/images/fig029-2.jpg





OPS/images/fig028.jpg





OPS/images/fig048-3.jpg





OPS/images/fig017.jpg





OPS/images/fig016-2.jpg





OPS/images/fig016-3.jpg





OPS/images/fig037.jpg
rcing blade

Sawblade grade | Recommended Blade Drill size
ickness of thickness for piercing
sheet metal
grade 4 1.0mm - 1.3mm 0.38mm 0.8mm 15 0.8mm
grade 3 0.9mm - 1.2mm 0.36mm 0.74mm 16 0.8mm
grade 2 0.9mm - 1.1mm 0.34mm 0.7mm 175 0.7mm
grade 1 0.8mm - 1.0mm 0.3mm 0.63mm 19 0.7mm
grade 0 (1/0) 0.6mm - 0.95mm 0.28mm 0.58mm 205 0.6mm
grade 2/0 0.6mm - 0.8mm 0.26mm 0.52mm 22 0.55mm
grade 3/0 0.6mm - 0.7mm 0.24mm 0.48mm 235 0.5mm
grade 4/0 0.5mm - 0.6mm 0.22mm 0.44mm 265 0.5mm
grade 5/0 0.4mm - 0.55mm 0.2mm 0.4mm 28 0.4mm
grade 6/0 0.35mm - 0.5mm 0.18mm 0.35mm 32 0.4mm
grade 8/0 up to 0.4mm 0.17mm 03mm 30 0.3mm
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C 1% 129 40.2
D 2 13.2 414
E 2% 136 426
F 3 14.0 438
G 3% 144 45.0
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R 83% 18.8 58.6
S BV 19.2 59.9
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\" 103 20.3 63.7
W 1% 20.7 64.9
X 1134 211 66.1
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VA 12%2 21.9 21.9
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