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Souk Bridge, penannular brooch. Silver and polypropylene, 145mm × 20mm. (Photo: Paul Hartley)
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INTRODUCTION


This book is intended to explain some of the many ways you can make the functional element of a piece of jewellery, the fastenings and findings. Whether it is a hidden part of the design or a stand-out feature, the functional part of the piece should be appropriate to the concept of the piece, in keeping with the overall design. Ideally it should be a graceful integral part, not difficult for the wearer to use, and safe and secure for the piece itself. Although handmade findings are an extra commitment in time in making a piece of jewellery, they do confer a greater sense of quality to the design. Seeing a beautiful and thoughtfully designed handmade piece then fastened with a mass-produced lobster clasp – in my eyes at least – sadly devalues it. Many of the fastenings are challenging to make and require considerable accuracy but that is part of the pleasure too. Where I have given measurements for particular instructions they relate to my samples to give you an idea of the relationships and proportions of a catch, but once you have understood the way a fitting works (and sometimes you really just have to make one to understand it), you can vary it infinitely to suit your design. In this small book it is impossible to cover everything so I have concentrated on my way of doing things. Sometimes it seems there are as many ways of working as there are jewellers, all with their own preferences and methods learnt through experience of doing something in a particular way. All I can do is offer you my way and from there you should try things out, see what works for you and develop your own way. Sometimes there are sound reasons, for which explanations will be given, for some methods. However, the key to problem solving the making of a particular design is to think your way through it, endeavouring to anticipate what will happen and where things might go wrong. Particularly when moving into making your own interpretations of some of the different catches you might have to make it several times to iron out any problems, but don’t let that deter you.
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‘Seed Bed’, haathphool or handflower bracelet and four rings. Sarah Macrae, 2015. Silver, 18ct gold, polypropylene, rock crystal and ruby, 90mm × 100mm × 50mm. (Photo: Paul Hartley)





Research historical jewellery for the amazing variety of different catches and findings and seeing the ingenious ways craftspeople through the ages have adapted and varied the functional elements allowing the extraordinary variety of designs produced to be worn on the body. Many museums have now digitized their collections and the pieces are often photographed from all directions, so it is easier to see the backs and understand how the functional mechanisms work.


This book will cover the initial setting up of your working space, health and safety, and basic working processes, followed by detailed instructions for a range of different catches and findings.




CHAPTER ONE


WORKING WITH PRECIOUS METAL


Making jewellery, like any fine motor skill, requires practice, and lots of it, so do not expect immediate success. You need to be able to see well and have good manual dexterity but there are many tools to help you, and many ways of improving your close-up vision. You need to organize the space in which you are going to work to enable you to work accurately and comfortably. If you are going to be sitting still for long lengths of time a comfortable chair is really important. I use a medical operator’s chair, which I can adjust up and down; the backrest adjusts too. The workbench should be high enough that you can sit with your back straight and when you rest your elbow on the bench your elbow should be level with your shoulder. You can raise your bench peg to this level if the bench you are working on is lower. You need to work in good light, either natural or a bright spotlight, for accurate sawing and filing. Your soldering area needs to be darker so you can see the colour of the metal clearly. Tools need to be organized so that you can easily reach anything you need, and so you know where everything is (I’m still working on that one!).
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My workshop.
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A comfortable chair is very important when you are sitting for long periods of time. Mine is a medical operator’s chair.





HEALTH AND SAFETY


When setting up your workshop you need to consider your own safety and that of anyone else who may come into the space. There is lots of information online about health and safety policy and it is worth reading it before setting up your own workshop, but much of it is common sense. Health and safety is mainly about imagining worst-case scenarios and how to mitigate risk to yourself and others and so it will depend on your circumstances and workshop situation. Think about what you are wearing, tie your hair back if it is long, and do not wear trailing scarves or sleeves that can catch in your soldering flame or machinery. Wear closed shoes so if you drop something hot or heavy you will not injure yourself and wear a sturdy cotton or leather apron. Do not wear lots of jewellery while you are working, as rings and bangles can catch in machinery. Keep the floor space clear so you can move around your workshop without risking tripping over anything.


WORKING SPACE


Organize your working space so you have separate areas for soldering and polishing; even in a very small space it is possible to designate space for different activities. Depending on your choice of soldering equipment and where your workshop is located you will need to think about fire risk and insurance. Invest in a small fire extinguisher or fire blanket. If your workshop is within your home and you are using bottled gas you will need to inform your home insurance provider. With a rented workshop the terms of the lease will tell you what you are able to do in that space, so it is important to make sure the terms allow you to use the equipment you need. If you have anyone else coming into your workshop (customers or students, for example) you need to have public liability insurance, which is often available as part of membership of an organization or a subscription to a specialist magazine. This doesn’t cover the contents of your workshop, however. There are specialist insurers for craft that will cover you for both, for example Ian Wallace Craft Insurance.


Any chemicals should be kept in a locked cupboard. Keep all the safety data sheets in a file nearby so that in case of an accident you can find them quickly. Concentrate on what you are doing: the few accidents I have witnessed during my career have been due to absence of mind (a student placing a pair of hot tweezers in her mouth leaving a V-shaped brand on her lip; another scratching her head with a mop of a flexible drive with her foot on the pedal resulting in a 10p sized area of hair being ripped out). Do not take risks: wear safety glasses when you are polishing or using any piece of electrical equipment that could result in an eye injury, and wear a dust mask when you are doing anything that creates dust. Make sure you are in a well-ventilated area if the process requires it, and have a first aid kit just in case.


IMPROVING YOUR VISION


Unless you are very lucky, and probably under forty, you will need some kind of help with close vision. If you usually wear glasses, it is worth talking to your optician about having a pair of glasses made to your prescription with extra magnification for close work. This does not need to be expensive if you opt for very basic frames and take advantage of the special offers usually available. There are also various types of clip-on lenses for added magnification or loupes that fit on your head.


It is very important to have good light in your working space – either natural or artificial. A bright, adjustable type of directional light to bring close to the work when you are sawing or filing or polishing the work helps you to clearly see what you are doing. Conversely your soldering area needs to be in a darkened area so it is easier to ‘read’ the colour of the metal. I have a small bright light for setting up a piece to be soldered and positioning the solder, which I then switch off for soldering.


WORKBENCH


The traditional jeweller’s workbench has a curve cut out of it with a bench tray or leather skin below. You can buy beautifully sturdy workbenches made for jewellery, or you can make your own workbench to fit your workspace. My workbench is made of 18mm MDF, sealed to make it waterproof, and has been fitted into my workshop to make the most of the space. I then have a bench skin screwed to the underside of the bench.


TOOLS


To begin you will need a basic set of tools that allow you to make a start.




A bench


Bench peg


Pliers (round, snipe, flat, half-round)


Saw frame and blades


Pair of snips


Rawhide mallet


Small planishing hammer


Chasing hammer


Tweezers: a steel pair and brass or plastic pair


Basic set of cut 2 needle files


Hand files: one flat and one half-round (cut 2)


Steel scribe


Ruler


3-inch steel square


Ring triblet


Centre punch


Drill and drill bits


Soldering blocks


Torch


Flux (borax)


Range of abrasives and polish





For some of the catches, tools to help with working very precisely are useful.




Digital or Vernier gauge


Mitre cutter jig


Chenier cutter


Chenier vice


0.5–3mm round drawplate and Maun parallel pliers (or draw tongs)


8BA tap, die and holders





After that, add to your collection as your range of techniques and ideas expands. The range of tools available to jewellers is enormous and there are large variations in quality. Buy the best you can afford but bear in mind that the best tools can be very expensive and although the quality may be worth it for a professional using them every day it may not be so necessary for someone starting out. Sometimes the cheapest are cheap because they are poor quality. It is worth looking at second-hand tool shops and online, as good quality tools often last longer than jewellers. New tools are being developed all the time and tools and processes become slowly more affordable. Specialist services for the jewellery trade have become more widely available in recent years, from companies offering rapid prototyping to laser welding so often if you can’t do something yourself you can find someone who can. However, it is always worth remembering that jewellery has been made by hand for thousands of years with far fewer tools than we have available to us now and we have only had electrical equipment since the late nineteenth century.


Bench peg


This simple wedge-shaped piece of wood clamped to your bench is a tool that becomes more personalized the more you use it.
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A bench peg, repeatedly customized, has a flat side (more useful for sawing) and an angled side (more useful for filing).





Pliers


Pliers are the extensions to your fingers and an essential tool. Jewellers’ pliers should have smooth jaws so you do not damage the surface of the precious metal. A good basic set of round-nosed, flat and snipe pliers is a good start. In addition, a pair of Maun parallel pliers, ring pliers and nylon-tipped pliers are very useful.
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Essential basic pliers: flat, round-nosed and snipe.
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Also useful are parallel pliers, ring pliers (one side half-round) and nylon-tipped pliers.





Sawing and cutting metal


There are several different designs of saw frame for jewellers and they range from very cheap to very expensive. Some have more comfortable handles; some have innovative ways of fixing the saw blade; and some are lighter, making it easier to not break the blade. I tend to use a GreenLion studio saw, as I like the weight and balance. A pair of snips are used for cutting thin metal and for cutting small pallions of solder. A pair of flush cutters are very useful for neatly cutting the ends off ear wires, and for cutting small rivets.
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A GreenLion saw (left), a Knew Concepts saw (right) and a traditional saw (below). Also a pair of snips and a pair of flush cutters.
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From left: two nylon mallets (one customized), small planishing hammer, hammer with interchangeable heads, repoussé/chasing hammer, rawhide mallet.





Rawhide mallets are traditionally used to shape metal without damaging the surface, nylon ones are useful for the same reason and are easily customized as in the example in the image. A chasing/repoussé hammer is used if you are using steel punches, either matting punches to create texture or chasing/repoussé punches to shape the metal into wood, lead or pitch. Planishing hammers should be kept highly polished and should only be used on precious metal so that a bright finish can be achieved on the piece. The smallest hammer in the image has interchangeable heads of brass, nylon, and several shapes of steel. I use this mostly for riveting.


SOURCING MATERIALS


Bullion dealers in the UK supply silver and gold in sheet form in many different thicknesses, and wire in different sections (round, square, rectangular, half-round) and sizes. They also supply chenier (tubing) in a variety of sizes with both thin walls and thick walls, round, square, rectangular, oval, curved, spiralled (for hollow bangles). Different bullion dealers stock different sizes and sections of tubing (see Suppliers). They will all send materials and tools by mail order but there are restrictions on some chemicals.
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Silver sheet, wire, tube including four pieces of tubing demonstrating the telescopic sizing particularly useful for some catches.





Bullion dealers also supply a variety of alloys, each with their own particular qualities. Sterling is the most commonly used alloy, which is 92.5 per cent by weight of silver and 7.5 per cent by weight of other metals, usually copper. Britannia silver has a higher proportion of silver (95.8 per cent) with the rest being copper, but it is much softer than Sterling. Fine silver is 100 per cent silver and is very soft. The holy grail for jewellers and silversmiths has always been to have an alloy that has the ductility and strength of Sterling without the fire stain problems of any alloy containing copper. There have been various alloys developed with this in mind, including the hardenable silver alloy made by Johnson Matthey in the 1970s which contained a small percentage of magnesium; unfortunately this is no longer commercially available. Newer alloys such as Argentium, developed by Peter Johns at the Art and Design Research Institute at Middlesex University, which has a high silver content with very little copper and some germanium, go some way to eliminating the fire stain problem but as yet it is not produced in the same variety of forms that are available in Sterling.
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Marking out tools: dividers, a scribe, square, permanent marker pen and sticky label with sample design. A ruler and stencil tool.





MARKING OUT THE METAL


There are lots of ways of doing this.




1. Draw directly onto the silver with a fine permanent marker.


2. Stick a paper label to your metal and draw with a pencil, or print on the label from a computer (the advantage here is that you can resize or reduce the drawing), or reverse a tracing of a drawing.


3. Paint the metal with ‘engineer’s blue’ or permanent marker and scribe through it.


4. Roll some Plasticine over the surface of the metal, trace your drawing and reverse it onto the surface.





Make the line you are going to saw fractionally outside the line you want to finally get to, so you have a small amount to file. If you can, go over the lines with a sharp scribe – particularly straight lines, as a saw blade tends to want to follow a deep score line.


SAWING


Saw blades come in different thicknesses, from 8/0 (the finest) to 4 (the coarsest); the ‘rule’ is three teeth to the thickness of the metal but in general I use 3/0 blades for most things, and 6/0 or 8/0 for very delicate designs or when sawing gold to have minimum wastage. I have only used blades thicker than 0 for sawing alternative materials like exotic hardwoods or bone. For plastics I use spiral blades made for wax, as the spiral reduces the friction and reduces the risk of getting the blade stuck.


The blade should be put into the frame such that the teeth point out from the frame and down towards the handle; the cutting action is on the downward stroke. Make sure the saw blade is tensioned into the frame by fastening the blade into one end and then pushing the frame against the bench to compress it slightly before fitting the blade into the other end. Flick the blade with a fingernail – it should make a ‘ping’. If it is more of a ‘twang’ it’s not tight enough. If the blade is too loose then when you start cutting the blade will bend, the teeth will dig in rather than cut through and the blade will break. With the Knew Concepts saw the blade is tensioned by tightening the nut at the top of the blade fixing, rather than by compressing the frame.


Saw blade size
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Position the work on the flat side of the bench peg so that your saw line is very close to the wood; you need to keep the work as still as possible but gradually move it so that where you are sawing is always close to the bench peg. Start sawing by resting the blade against your thumbnail at the start of the cut and run the blade upwards to make a small groove to locate the blade. Then saw slowly and steadily using the whole blade as vertically as you can (90 degrees to the work). A small amount of beeswax on the blade helps to keep the sawing smooth. If you rush you are more likely to break a blade and it takes longer to replace the blade than to patiently saw slowly and steadily. When you saw around a curve, turn the work and the blade smoothly so you keep sawing in the same direction. To turn a sharp corner, saw on the spot while turning the work. (The blade is rectangular in section so you need to saw a space for the blade to turn or you will just snap the blade.)


To saw an internal shape, drill a small hole, pass the blade through the hole and re-tension it, and saw the shape out. The more accurately you saw the shape out, the less filing you have to do.


DRILLING


Pillar drills are great if you can afford one and have the space, but a jeweller’s bow drill is an inexpensive tool to start with, or an Archimedean drill for very small drills. Always use a centre punch to make a small indentation to locate the drill bit, whatever sort of drill you use. To use a bow drill, make sure the string is running freely and the bar is straight. Spin the bar and rest your fingers on top of the bar with your thumb underneath to stop it unwinding. Locate the drill bit in the centre punched indentation and, holding the work with one hand and the drill in the other, take your thumb away and push down keeping your arm relaxed so the counter weight then rewinds the bar and string. This takes a bit of practice initially but it is very like learning to use a yoyo: once you have got it, it is easy. New bow drills are larger and heavier than vintage ones; the two shown in the image are smaller and lighter than ones available now so they are something to look for in second-hand tool shops. An Archimedean drill is also useful particularly for very fine drills. Centre punch an indentation and locate the tip of the drill. Put the index finger of your non-dominant hand on the top of the tool and your little finger and thumb on the work. Use your index finger and thumb of the other hand to move the knurled ring on the Archimedean screw up and down. A hole punch is a useful and inexpensive tool. The double-ended one in the image below cuts two sizes of hole and as a by-product you are left with small dots that can be used for decoration.
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Saw.blade Thickness of Width of Teeth per mm Drill size (minimum size to.fee.d the
size the blade the blade saw blade through for piercing)
8/0 0.177mm 0.3mm 5 0.3mm
6/0 0.18mm 0.35mm 3.2 0.4mm
5/0 0.2mm 0.4mm 2.8 0.4mm
4/0 0.22mm 0.44mm 2.7 0.5mm
3/0 0.24mm 0.48mm 2.4 0.5mm
2/0 0.26mm 0.52mm 2.2 0.55mm
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