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Introduction

While we don’t know exactly when the first piece of jewelry was made, it’s undeniable that we have been fascinated by and have made jewelry for millennia. Examples of what are thought to be objects of body adornment date back as far as 100,000 years. These first forms of jewelry were crafted from organic objects like shells, claws, bone, teeth, carved wood, and stone and were strung on animal sinew or natural twine. The specific reason that early humans made and wore jewelry is a mystery. Possible motivations include protection from evil, distinction of social standing, and items of monetary exchange to name a few. But whatever the purpose, jewelry has been part of humanity for thousands of years.

Jewelry made from metal did not appear until approximately 4000–5000 BC. The use of metal not only expanded the possibilities of design, but also created permanence in the fossil record that did not exist with organic materials. Gold was most likely the first metal used for jewelry fabrication, as gold can be found as is in bulk form; copper and silver, on the other hand, are usually found in metal ores that require smelting to be extracted. Gold nuggets were typically pounded into thin sheets, cut into shapes, and formed by hand. As expertise in the medium developed, gems were worked and added as decorative embellishments, and more intricate designs were created.

The interest in making and wearing jewelry has not waned over the ages; rather, it has grown to a point that inexpensive jewelry may even be sold at your corner convenience store. Once a luxury of only royalty, jewelry is now a possession of most and independent of social status. As for the jewelry maker, I believe that modern-day makers and their ancient counterparts craft jewelry for the same reasons. There is something special and fulfilling when you can take a piece of plain metal and, with a little time and the correct techniques, transform it into an amazing piece of wearable art. Jewelry making is an art—an art that transmits the joy the maker experiences crafting a piece not only to a customer that buys the piece, but to every person who sees it in the window of a store, on the pages of a magazine, or around the neck of a complete stranger.


SAFETY PRECAUTIONS




The number one thing in shop safety is to know the dangers, and these dangers exist only if you ignore them. Following, in no specific order, are the top safety precautions.

• Always wear safety glasses, especially if you are using power tools.

• If you have long hair, secure it so that it will not interfere with your work.

• Don’t wear loose clothing or long sleeves that might catch in moving machinery.

• Always wear closed-toe shoes and flame-resistant clothing.

• Always have adequate ventilation, especially when you are working with gasses or chemicals.

• Always wear a dust mask when grinding, polishing, or sanding, especially when using power tools.

• Always know where your hands are.

• Remove distractions and always be mentally present; if your mind is preoccupied, you will not have a productive day in the studio and you might not be thinking about safety.

If you keep these simple safety precautions in mind, along with those specific to each technique, your studio time will be educational, productive, and very rewarding.



USING THIS BOOK

Reading the information in this book will give you a firm foundation to pursue your interest in making metal jewelry and join the multitude of professional and amateur jewelry makers who share the same passion. Although there are many more techniques—enough to fill several more volumes of this size—the techniques presented in this book represent the fundamentals used in handcrafting metal jewelry.

Each section of the book introduces you to a series of techniques that builds on the previous sections to increase your skill level. You will be guided, step-by-step, with clear and concise instructions and close up images. The projects in this book are designed in the same manner: each one uses a select set of skills, and they increase in difficulty to challenge you as you work through them. Regardless of your experience level, there is something for everyone. Each project includes a detailed list of materials needed to make the jewelry piece as it is shown; however, I urge you to use your artistic license and make each project your own. To inspire you, a gallery of amazing jewelry from some of the most accomplished makers has been included in the back of the book. Take time right now to look through the gallery and study each piece. Then, as you work through the techniques and projects, you will see similarities in how these pieces are constructed.

All efforts have been made to present this material in the safest way possible. Nevertheless, making metal jewelry, as with any craft, comes with its possible dangers. Each technique and project will start with a note on safety precautions. Please do not skip reading these cautions, even if they are repeated from the previous techniques. Since the author or publisher are not presenting this information in person, and are unable to control the application of safety precautions or the correct form in using the techniques, we cannot be held responsible for the incorrect interpretation or use of the material contained in this book.
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INTRODUCTION TO METALS AND GEMS
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Although degrees in metallurgy or gemology are not needed to make jewelry, it does help to know the names, characteristics, and terminology associated with the materials you will be working with. This section introduces metals and gems, their terminology, the unique measurements associated with them, some specific tools used for their measurement, and other pertinent information needed for their successful use in making metal jewelry.

UNIQUE UNITS OF MEASURING METALS

There are two unique units of measurement for weighing precious metals: the troy ounce and the pennyweight. The troy ounce (ozt.) is a measure of British imperial weight in which there are 12 ounces per pound, unlike our everyday (avoirdupois) ounce in which there are 16 ounces per pound. The troy ounce is usually the preferred measurement for weighing silver and silver alloys.

The pennyweight is a unit of mass, equal to 1/20th of a troy ounce. It was first used during the Middle Ages and it represented the actual weight and value of a British penny, at the time when coins were made with precious metals. In the American market, you will mostly find pennyweights associated with gold and gold alloys.

As you might expect, the weight of metals is measured on a scale, and it is a good idea to have one for the studio. Digital scales are relatively inexpensive and most are capable of weighing in troy ounces, pennyweights, avoirdupois ounces, and grams.
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The most distinctive dimensional unit of measuring metals is the gauge. The Brown & Sharp (B&S) gauge system is a standardized method used to measure the thickness of metal sheet and the diameter of wire. This system uses a specialized tool called a gauge plate.

To use this tool, simply slide the wire or sheet metal into the slots, without forcing it, until you find a snug fit.
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Measurement units are 0–36 gauge; the higher the number the thinner the sheet or wire.
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The reverse side has the decimal-inch equivalents.
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The gauge of this metal is 20.
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The purity of precious metals is where we find the next unique units of measure. Parts per thousand most commonly designates the purity of silver and silver alloys. For example, pure silver is designated as .999—meaning there are 999 parts silver out of 1,000 total parts, or the silver is 99.9% pure. You will never find metals that are 1,000 parts per 1,000, or 100% pure. The metal purity of all precious metals is designated this way. However, there is one unit of metal purity that is used exclusively for gold: the karat. One karat (k) is equal to 1/24 part fine gold, and pure gold has a purity of 24k, which is the same as 99.9% pure.

Most of the time, you will be buying raw materials in the purity level that you desire. But at times, you may be unsure of metal you have. Some karat golds are virtually impossible to distinguish between, as are most silver alloys. So having a way of testing precious metals, although not necessary, is helpful.

Gold fineness can be measured in a number of ways. Electronic testers are available that use chemicals and electric current to decipher the purity of a gold sample.
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There is also a centuries-old system to test for gold purity called touchstone testing. This system uses a small block of slate, called a touchstone; a set of known karat gold samples, called test needles; and various chemical solutions that react to different purities of gold. This system can also test for silver and platinum.

METALS AND ALLOYS

Most metals used in jewelry are nonferrous metals—they contain no iron, posses no magnetic properties, and are resistant to corrosion. A number of metals fit into this category; the most common ones used for jewelry are gold, silver, and copper. Although you might use these metals in their pure form when making some jewelry components, you will mostly be using alloys of these metals.

An alloy is a metal that contains two or more different metals. Examples include sterling silver, brass, and 14 karat gold. Why use alloys over pure metals? The short answer is that when you mix different metals together in varying amounts, you change the properties of the dominant metal. This makes the metal more durable against damage and wear. It can also change the color, which expands design possibilities. And it’s more economical, by allowing you to stretch expensive raw materials. The melting point of metal is also changed in an alloy; this is addressed in the Hot Connections chapter (page 50).

Base Metals

Base metal is a term used in jewelry making to describe metals that are not considered precious metals. Base metals are normally used to make inexpensive jewelry and findings, and are usually plated with alloys of silver or gold. The most common base metals used in jewelry, and the ones that will be discussed in this book, are copper, bronze, nickel silver, and brass.

Copper is the only naturally occurring red colored metal. It is a very reactive metal when exposed to moisture and oxygen. It will turn your skin green and can be poisonous with prolonged contact, so it should never be worn directly on the skin. Copper does, nonetheless, make a great accent metal and, because of its reactive nature, takes a patina very well.
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Pure copper



Brass is an alloy of copper and zinc; it has a yellowish gold to yellow red color depending on the amount of each metal in the alloy.
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Yellow brass




[image: Image]

Red brass



Bronze is an alloy of copper and tin. It has been used for centuries for everything from weapons to sculpture, and its use in jewelry has recently grown in popularity. It presents a warm brownish red to yellowish brown color, depending on the amount of each metal in the alloy.
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Bronze




[image: Image]

Nickel silver



Nickel silver, also called German silver, is an alloy composed of copper, nickel, and zinc. Although it is commonly mistaken for sterling silver, it contains absolutely no silver.

Base metals are great for the beginner to start with, and for the more advanced jewelry maker to use when learning new techniques. They are inexpensive and readily available from most suppliers. Take note, however, that the predominant metal in these alloys is copper, so jewelry made with these metals may turn your skin green. Also, some people have allergic reactions to nickel, causing a red itchy rash. For these reasons, base metals should not be worn on the skin for long periods of time. You can seal them with a protective layer of lacquer, but the coating will wear off quickly and need to be applied often.

Precious Metals

Precious metal is a term used to describe any of the less common, valuable metals that are used in jewelry; the most common are silver and gold.

Fine silver, 99.9% pure, is the most reflective of all naturally occurring white metals. As strange as it might sound, silver was less abundant and more prized than gold in ancient times. Fine silver is a very soft metal and is typically used for components of jewelry, like bezels for stones. Normally, you will use a silver alloy, such as sterling, for the structural component of your piece.

Sterling silver is a mixture of 92.5% fine silver and 7.5% pure copper. This is the most common silver alloy used in jewelry making. Because of the addition of copper, sterling tarnishes more rapidly than fine silver, but it is vastly more durable. Even though sterling contains 7.5% copper, the dominant metal is silver, so the problems associated with copper and copper alloys are virtually eliminated. With such a small amount of copper, sterling silver is nearly indistinguishable from fine silver in color but is nearly three times as strong and hard.

Pure gold, known as 24-karat gold, is 99.9% pure and is the only naturally occurring yellow metal. Like other metals, gold is usually used for jewelry in alloy form. Most gold alloys used in jewelry range from 22k to 10k in purity and are found in a wide range of colors, including yellow, pink, green, and even purple. The color depends on the metals used and the quantity of each in the alloy. The two most common gold alloys are 14k yellow gold, an alloy of 58% pure gold and 42% varying amounts of pure silver and copper; and 14k white gold, consisting of 58% pure gold and 42% other metals in varying amounts, including copper, zinc, nickel, or palladium—another naturally occurring white metal. Comparing white gold to silver, you can see that white gold is not white but much grayer in color. In general, all the gold alloys are highly resistant to tarnishing, but those that have a lower gold content will tarnish quicker.
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Sterling silver
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24k gold
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14k white gold
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14k yellow gold; notice the difference in color compared to 24k gold.



These are the most common metal and metal alloys used in making metal jewelry, though they are just a fraction of what is available today. Aluminum, steel, titanium, and iron are a sampling of other metals that are popular in contemporary jewelry. Even so, the core of jewelry making begins with gold, silver, and copper, the metals that started it all out thousands of years ago.


Storing Metals
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If you choose to work in multiple metals, mark the alloy type on the metal with a permanent marker and store them separately; an accordion file works great for this.
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UNIQUE GEM MEASUREMENTS

Like metals, gems have their own unique units of measure. The most important are those for dimension, weight, and hardness. Cut gemstones are usually measured dimensionally (height, width, and depth) in millimeters. Several tools are available for taking these measurements, but the easiest to use is the digital caliper. Most digital calipers measure in inches and millimeters. For the most part, semiprecious gems and some precious gems are bought and sold using these units of measurement, especially in the United States. Millimeters are also the most common unit of measurement in the construction of jewelry.
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You will find two main units of weight associated with diamonds and other high-value gems. These are the carat, not to be confused with karat introduced in the metals section, and the point. One carat is equal to 200 milligrams (mg) and a carat is divided into 100 points, each equaling 2 milligrams. Many people confuse these units of weight with the size of a stone. When comparing two 1-carat round diamonds, they will be close in size. But when comparing a 1-carat round diamond with a 1-carat round sapphire, you will notice a distinct difference. The sapphire is a denser stone, which means more weight in a smaller area, and it will be smaller than the diamond. To weigh gemstones, you will need a scale that can measure in thousandths of a gram. Most gem scales will convert to carats with the push of a button.

The last unit of measurement is the most important to consider when selecting a gemstone for a particular piece of jewelry. The Mohs hardness scale is the most common system for categorizing minerals by their hardness. It is a 1 to 10 scale and is based on the ability of one mineral to scratch another. A diamond has a Mohs hardness of 10, and talc, the softest of all minerals, has a Mohs hardness of 1. Why is this important? Because when you are making jewelry, you want to use a gemstone that will sustain the abuse that piece might experience. This is why you typically see the same eight or ten gemstones used in commercial jewelry. Gemstones like garnet, sapphire, diamond, and topaz are hardy stones that can be used in all types of jewelry. This is not to say that you are limited to using the most common stones; rather, you just need to know what to use and when to use it. A good rule of thumb, which can be bent a bit, is that stones with a Mohs hardness of 2–6 should not be used in rings or bracelets but can be used in pendants, pins, and earrings. However, the lower the gem is on the Mohs scale, the more difficult it is to set. Stones with a Mohs hardness of 7–10 work well for any type of jewelry. This range of hardness includes diamonds, sapphires, garnet, topaz, and citrine among others.

GEM ANATOMY

Gemstones can be found in a variety of shapes and cuts, some common and some exotic. And with over 100 different natural and man-made gems for use in jewelry, it would take half of this book to introduce you to all of them. There are a number of great gem guides out there that describe every type of gem in detail, and it is an excellent idea to have one for reference. Information on chemical composition, mythologies, and origins are good to know, but very little of that information is important in making jewelry. Besides the hardness of gemstones, the only other things to consider are the shape and the cut, and the quality of these aspects that are the most important.

Faceted Gems

Let’s begin with the difference between faceted gems and cabochon gems. A faceted gem is what comes to mind when most of us think about engagement rings. The common faceted gem is normally cut from varieties of transparent gem material. They have small flat cuts called facets around the entire surface that are in a geometric pattern. The top of a faceted stone is called the crown, and the bottom is called the pavilion. But the most important feature is the line that separates the two, called the girdle. This is the area of the stone that, if too thin, can cause the stone to crack when setting it; the illustration below shows these features. When buying faceted gems, save yourself a lot of headaches by paying close attention to the girdle, and avoid any stone with a girdle that has a knife-shape edge. Also look for a stone that is proportionate and cut squarely. More on this will be discussed in the stone setting section (page 120).
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Cabochon

Cabochon gems are cut from all gem material, whether transparent or opaque. They make up the bulk of the most interesting and varied gems used in jewelry. A common cabochon’s anatomy is not as complex as that of a faceted stone. It’s composed of a top called the head, which is normally a domed surface; a bottom that can be flat or slightly domed; and, like faceted stones, a girdle that separates the two. When choosing a cabochon cut stone, consider the girdle and the bottom edge of the stone, which should have a slight bevel; if these are sharp angles, the stone could chip or crack when setting.
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Although there are several other units of measurement for metals and gemstones—such as density, refractivity, and tensile strength, as well as other features and names associated with metals and gems—these are the most important ones to understand. You will use this knowledge not only in the construction and design of your jewelry but also in buying supplies. And if you plan to sell your jewelry, the gemstone specifications are invaluable in the calculation of price and profit.

The appendix (page 216) features helpful conversion charts of measurements, a list of gems and their Mohs hardness, and other helpful information.



BASIC SKILLS
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There are many techniques and skills used in metal jewelry making, but they all start with the basics. These basic skills will be used on every single piece of metal jewelry you make. And many pieces can be made with these skills alone. It’s likely that you are already familiar with sawing and drilling. Most people have sawn something in our lives, if only a loaf of bread or a tough cut of meat with a serrated knife. And most know what drilling is, if from nothing else but a visit to the dentist. But you’re probably not familiar with the term piercing as it is used in metal jewelry making or with the difference between buffing and polishing. This section will introduce you to these basic skills as well as a few others, along with some tips and tricks for their successful use in making metal jewelry.

SAWING

The jeweler’s saw is one of the simplest tools to use and, in the beginning, probably the most frustrating. Most jeweler’s saws are made the same way: a C-shaped frame and handle with the saw blade strung between the top and bottom of the C and held tight with some type of clamp and thumbscrew. They come in different throat depths—the distance from the saw blade to the inside of the frame. This allows for cutting through different widths of metal and for larger piercing projects. A 4" (10.2 cm) jeweler’s saw will work for most small-scale jewelry applications.

One of the most important factors for the successful use of the jeweler’s saw is selecting the correct saw blade. The size of blade needed will differ with the gauge of metal you are cutting. Most suppliers carry blades in about sixteen different sizes, from size 8, the largest, to 8/0, the smallest. The Jeweler Saw Blades & Drill Bits Chart, in the appendix (page 218), will help you select the right saw blade for the metal gauge you are working with. Basically, the saw blade you use should have two to four teeth in contact with the metal at all times. If you use a blade that is too small, it will cut very slowly, making it hard to cut a straight line. If you use a blade that is too big, it will rip and tear the metal, leaving you with jagged uncontrolled cuts. Using the right blade for the gauge of metal you are cutting will also make it easier to clean up and finish the cut edges.

After selecting the correct saw blade, you need to string it in the saw frame. There are a number of ways to do this, and some saw frames will tension the blade differently, but this is the most common way to string a saw blade.
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YOU WILL NEED

Tools

• saw frame of your choice

• 5/0 saw blades

• beeswax or commercially available bur lubricant

• bench pin with holder

• pencil or marker

• ruler

Materials

• 6" x 6" (15.2 x 15.2 cm) 22-gauge (.0643) copper sheet

• tracing paper

• rubber cement





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.






Caution

[image: Image]

Wear safety glasses, as tensioned blades can break and fly anywhere. Also be aware that the blades are sharp, so treat them as you would any other sharp object.
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1 Examine your selected saw blade; you will notice the saw teeth point in only one direction.
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2 Position the saw frame between your body and the edge of your bench or work surface. Putting a small dimple in the edge of the bench to rest the top of the saw frame in will help to keep it steady. Align the handle of the saw with the little pocket below your sternum.
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3 Align the blade so that the teeth are pointing down toward the handle of the saw frame and out toward you. Insert the blade into the top clamp, and push it up until the blade can go no further; align the blade so that it is level with the saw frame and tighten the thumbscrew.
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4 Loosen the frame adjustment screw on the back of the saw frame (a), and adjust the frame until the end of the saw blade is about 1/4" (6 mm) from the back of the bottom clamp (b); tighten the thumbscrew. This will most likely be the last time you have to adjust the saw frame.
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5 Insert the blade into the bottom clamp and, with your body, push against the frame handle to add tension to the frame and then tighten the thumbscrew; this will take a few tries to figure out.



6 Hold the saw up to your ear and pluck the blade with your fingernail. Achieving the correct tension on the blade will take a bit of trial and error, but it will be close when you hear a medium-pitched ping. If the blade is too loose, it will make sawing difficult and it will be hard to follow a straight line; if it is too tight, it will break easily.

You are now ready to saw, and here is where it can become frustrating for the beginner. The first thing is to know, and accept, that you will break blades when you start out. No one can teach you exactly how not to break a blade except for yourself, and this requires practice, so buy blades in bulk. Most suppliers sell blades in packs of 12 and in what’s called a gross, which is 144 blades. Second, most beginners want to rush through the cut, sawing vigorously and trying to push the blade through the metal; this leads to many broken blades and a lot of aggravation. Take your time and let the saw do the work. Smooth, even strokes with light forward pressure is all you need.
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The second part of the puzzle is the bench pin—the most used device on any jeweler’s bench. It is a block of wood with a tapered side and a flat side, and some have a V-groove cut into the center. If you don’t actually have a jeweler’s bench, you can purchase bench pins with holders in different configurations that will adapt to any workbench or tabletop.
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1 With a ruler and pencil, draw a few 2" x 2" (5.1 x 5.1 cm) square boxes on a 6" x 6" (15.2 x 15.2 cm) sheet of 22-gauge (.0643 mm) copper.
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2 Set the piece of copper on the bench pin with the first line that you want to cut in the center of the V-groove.
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3 Lube the saw blade by drawing the blade across beeswax or a commercially available bur lubricant.
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4 Hold the saw with your dominant hand and align the blade with the mark. While applying downward pressure to the copper sheet with your fingers of your other hand, place your thumb on the back of the blade and apply slight pressure. Tilt the blade forward slightly and draw the saw downward to start the cut. This will help you get the blade started where you want it to and will help you start to create the kerf—the name used for the cut that is created with the saw blade. After the initial cut, you can move your thumb and fingers to a more comfortable holding position.
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5 Realign the saw so the blade is straight up and down. Your hand should be under the cut you are making. Hold the saw gently but securely, lock your wrist, and start cutting (a). Continue sawing on your line with smooth, even strokes, applying light forward pressure and using the majority of the toothed section of the blade (b). Make sure you do not twist the blade or tilt the saw frame to the left or right. Keep the blade square in the kerf and carefully follow your line.
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6 Once you reach the end of your line, back the blade out of the kerf. You will find it easier if you repeat the sawing action as you are backing out the blade.
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7 Repeat steps 2 through 6 on the other line to finish your square.



Now that you have a handle on straight cuts, let’s practice some lines that are not.

The following image is a template of different shaped lines. With a piece of tracing paper and a pencil, trace the designs.
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1 Using rubber cement, adhere the traced designs to the square of copper you have already cut. A thin layer of the rubber cement will hold the design adequately; be sure to smooth out all the bubbles and let the cement cure for 10–15 minutes before you begin.
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2 Lubricate your saw blade and start your saw as you did before, tilting the blade forward slightly to start the cut, then moving the blade into a vertical position to continue sawing. Remember to make smooth, even strokes and to keep the saw blade square in the kerf.
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3 When you reach a corner or a sharp curve (a), you can no longer take the long strokes that you did on the straight cut. This is where you are most likely to break a blade, if you haven’t already. Here, you will need to take short, quick strokes. This will remove less material per stroke but will allow you to nibble away the metal while you are slowly turning it. Do not try to turn the saw blade into a corner or curve; it will bind and break. Try to keep the saw in the same position and turn the metal as you slowly nibble away at the cut (b). Also try to keep the piece supported on all sides with the bench pin as much as possible; this will help to reduce vibration, which translates to a more accurate cut (c).
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Removing Blades

[image: Image]

When removing a tensioned saw blade, put pressure on the frame before loosening the bottom thumbscrew.
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4 Practice, practice, practice.



DRILLING

The flex shaft is one of the most useful and most used tools on the jewelry artist’s bench. It is composed of four pieces: an electric motor, a foot pedal that controls the speed of the motor, a long flexible drive shaft that rotates inside a protective sheath, and a hand piece that attaches to the end of the shaft, onto which you can install small rotary tools, including drill bits, burs, and sanding discs.
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Either the drill-bit gauge number or a millimeter measurement usually designates the size of drill bits used in jewelry making. Drill-bit gauge numbers range from size 80 (the smallest) to size 1 (the largest). A letter instead of a number is used to designate drill bit sizes larger than a 1. The appendix includes a conversion chart for drill bits that are most commonly used in making metal jewelry and that can be used with the standard flex shaft. For now, let’s concern ourselves with the proper way to drill a hole.


YOU WILL NEED

Tools

• flex shaft with hand piece and chuck key

•#60 (.0400") (1.01 mm) drill bit

• beeswax or commercially available bur lubricant

• small center punch

• small hammer

• steel bench block or anvil

Materials

• 1" x 1" (2.5 x 2.5 cm) square piece of 22-gauge (.0643 mm) copper sheet





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.






Light Pressure
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Let the bit do the work; do not try to force the bit by pushing down hard with the hand piece—light pressure is all you need. If the bit is not cutting with light pressure, then the bit is most likely dull and should be discarded.
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1 Insert a #60 (1.02 mm) drill bit into the chuck of the hand piece and tighten the jaws with the chuck key. Make sure that the bit is squarely in the chuck. The easiest way of ensuring this is to close the jaws of the chuck until the bit just slides in the hole, before inserting the bit and tightening the chuck. If your bit is not in the chuck squarely, it will wobble as it spins. Lubricate the bit with beeswax or bur lubricant.
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2 Pick a spot in the field of the copper piece and mark it with a pencil or marker. Place the piece of copper on a bench block or anvil, align a center punch with your mark, and lightly strike the punch with the hammer to make a slight indentation. This will help to guide the bit and keep the bit from “walking” or sliding across the piece.
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3 Set the piece of copper on a wood block or bench pin. Hold it securely and align the bit with the indention you created with the punch; you will feel the tip of the bit fall into place (a). Hold the hand piece straight up and down, and begin drilling at a high rpm (revolutions per minute). Drill straight through the piece into the wood block or bench pin (b). Continue to let the bit spin as you extract it from the hole (c).
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The main concern and danger of drilling holes into anything occurs if a bit binds. This can spin the piece you are drilling and possibly injure you, or it can spin off and injure someone around you. It is not much of a problem for small holes like this, especially if you are using a lubricated, sharp bit and are keeping the bit centered and plumb. For larger holes, there is a way to greatly reduce this risk. A drilling block is easy to make and it helps to secure the piece you are drilling. It can be made with a scrap of lumber and a paint stick. This will prevent almost any piece from spinning when drilling a hole. You can also use a metal screw to secure a corner of the piece for added safety.

To drill larger holes, never start with the size of drill bit that you want your finished hole to be. With any hole larger than 2 mm (.08"), a pilot hole should be used and you should use a step-up process. For example, to drill a finished hole that is 4 mm (.16") in diameter, start with a 1 mm (.0394") bit, and then move up to a 2 1/2 mm (.0984") bit and then finally a 4 mm (.1575") bit to finish. This process will reduce the chance of the bit binding in the metal and reduce the possibility of spinout. It will also result in a more accurate, cleaner hole. An even safer way of enlarging holes—and the choice of most jewelry makers—is to use burs (see the Bur Types and Their Uses chat in the Appendix, page 220).

PIERCING

Piercing is the technique used to cut shapes from the center of a piece of metal without cutting through the edges. It utilizes both drilling and sawing, and with patience and practice you can use the technique to create beautiful intricate designs.


YOU WILL NEED

Tools

• flex shaft with hand piece and chuck key

• #78 (.016") (.4064 mm) drill bit

• beeswax or commercially available bur lubricant

• center punch

• small hammer

• steel bench block or anvil

• saw frame

• 5/0 saw blades

• bench pin with holder

Materials

• 2" x 2" (5.1 x 5.1 cm) square piece of 22-gauge (.0643 mm) copper sheet

• tracing paper

• rubber cement





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.
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1 Using a pencil and tracing paper, copy the design above and adhere it onto the square copper sheet with rubber cement and let cure for 10–15 minutes.
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2 Mark drill points slightly inside the line of each piece you want to cut out.
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3 Place the copper sheet on a bench block or anvil. Using a center punch and hammer, very lightly punch all of the marks you made. The drill bit is very small and does not need a deep impression to follow.
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4 Insert a #78 (.016") (.4064 mm) drill bit into the hand piece and secure it with the chuck key. Select a drill bit for piercing that is just big enough for the saw blade to slip through. You might wonder why you need to use such a small drill bit for piercing. First off, you don’t, except for designs with delicate line work, where a larger drill bit would make a noticeable hole. But if you are working with precious metals, be diligent in saving as much metal as you can. Drillings, chips, and filings are called bench sweeps and they are really only good for the refiner. The Jeweler’s Saw Blade & Drill Bit Chart, in the appendix, page 218, will help in selecting the proper drill bit for the size of saw blade you are using.
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5 Place the piece of copper on a wood block and drill all of the center-punched marks.
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6 String your saw with a 5/0 saw blade, but before you insert the blade in the bottom jaw, thread it through one of the holes that you have drilled in the design. Then insert the saw blade into the bottom jaw, tension the frame, and tighten the thumbscrew.
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7 Lubricate the saw blade, align the piece properly on the bench pin, and carefully cut out the design, cutting slightly inside your line. This will give a little material that can be filed or sanded off to refine the edge.
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8 Once the piece is cut out, apply tension to the saw frame as you did when installing the blade and loosen the bottom thumbscrew. Remove the blade from the finished cut and move onto the next piece to cut out.



9 Repeat until the design is complete.
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Bit of Wisdom
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Bits will break and they are almost impossible to extract, so in the beginning you might want to use a larger bit like a #60 (.04") (1.016 mm) until you get the hang of it.
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FILING

Anytime you cut metal, no matter what tool you use, you will be left with an edge that is rough or distorted in some way. Filing is the first step in the finishing process, regardless of the desired final finish. Filing is the simplest and most intuitive skill to learn if you follow a couple rules: First, firmly support the piece that you are filing. Second, file in only one direction, away from yourself. And finally, use a flat file for straight cuts and outside curves, and a rounded file for inside curves.
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The files that are used most in making metal jewelry are called needle files. Like drill bits and saw blades they come in a variety of shapes, sizes, and cuts. The cut of a file is its coarseness, which relates to its ability to remove metal. Depending on the manufacturer, needle files can be found in #0–#6 cuts (the higher the number the finer or less coarse the file is), and typically in sets of 6–12 different shapes. For general use, a set of #2 and #4 cut files will accomplish pretty much anything that you will need. A diagram of Common Needle File Shapes & Uses can be found in the appendix (page 220).


YOU WILL NEED

Tools

• set of files #2 cut

• bench pin and holder

Materials

• pierced design from the Piercing chapter





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.






Outside Curves

[image: Image]

1 Flip the bench pin so that the angled side faces up. You will find it easier to support the piece on this side of the pin. Place the piece so that it slightly overlaps the edge of the bench pin and pinch the piece and the pin together tightly. Using the flat side of a half round needle file, come up from below the piece. Place the file against the edge and with your index finger apply pressure to the file.
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2 Push the file up and away from you, following the curvature of the design. Filing in this way will allow you to see where you are in the filing process.
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3 Remember the file cuts in only one direction, so, at the end of the stroke, take the pressure off of the file as you bring it back to the beginning for your next stroke. The pressure you apply to the file with your finger should be enough that you are removing material, but not so much that it is hard to move the file along the edge.
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You can also clamp the piece in a bench vise for support, as shown in the photos above, but make sure you use something to protect the piece from the vise jaws. A piece of thick leather between the piece and the jaw face on either side will work fine.

Inside Curves

Support the piece using the bench pin or a vice. Pick an inside curve and, using the rounded side of the same half round file, begin filing as you did before.

FINISHING

The finishing of a piece of jewelry can make or break how successful the completed piece is. A finished piece with rough dull surfaces, unless it has been envisioned with those traits in mind, can distract from an otherwise well executed design. This applies especially to those designs that are meant to have a high polish, where imperfections are magnified. The two terms that are most used in finishing are polishing and buffing. Polishing prepares the surface for buffing by removing small amounts of metal and smoothing the surface to a uniform finish. Buffing removes small imperfections in the polished surface and brings out the true color of the metal.

There are two methods that you can use to finish metal, hand finishing and mechanical finishing. Both can be used to achieve similar results, the only real difference is the time that is required and the tools that are needed.


YOU WILL NEED

Tools

• your hands

Materials

• 1 1/2" x 2" (3.8 x 5.1 cm) rectangular pieces of 22 gauge (.0643 mm) brass sheet

• wet or dry sandpaper in 400 grit, 600 grit, 1000 grit, 1500 grit, and 2000 grit

• commercially available metal polish





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.





Hand Finishing
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1 Place the piece of metal that you want to finish on a water resistant surface. Using a piece of wet or dry 400 grit sandpaper and a few drops of water, sand the piece in one direction only.
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2 Once you have sanded the surface to a uniform finish rinse the piece in clean water, turn the piece 90 degrees and repeat the sanding process with 600-grit sandpaper.
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3 Rinse the piece in clean water, turn the piece another 90 degrees and sand with 1000-grit sandpaper
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4 Repeat the process until the surface has a uniform 2,000-grit finish. The piece can now be buffed with a commercially available metal polishing paste.




Better Control
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You can also use a piece of a paint stick to wrap the sand paper around. This can give you better control of the amount of pressure you are applying and can give you a smoother, more uniform finish.
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Mechanical Finishing

The type of buffing machine most common in the jewelry studio consists of an electric motor mounted inside of a metal cabinet, that drives one or two spindles. Inside of the cabinet is a fan that produces suction, which pulls wheel fibers and compound dust away from the user and into a disposable filter.

The type of buffing wheels and compounds you need will depend on the metal you are using and the surface condition of that metal. There are many different compounds on the market, some metal specific and some that can be used for multiple metals. Ask your supplier for recommendations and then experiment yourself to find out what works best for you.

The metal surface should be relatively free of scratches before you start to polish. If the metal has deep scratches, the process will only enhance them. The surface should have an overall uniform preparation to at least a 600-grit finish before polishing.


YOU WILL NEED

Tools

• buffing cabinet

• cut and polish buffing wheel—stitched fine muslin

• final polish buffing wheel—loose unstitched cotton wheel

Materials

• 1 1/2" x 2" (3.8 x 5.1 cm) rectangular pieces of 22 gauge (.0643 mm) brass sheet

• white diamond compound

• red rouge

• rubber gloves





PRECAUTIONARY NOTE




This is extremely important. When using any machine, including the buffing machine, direct all of your attention to what you are doing. The buffing motor spins at an extremely high rpm. This produces large amounts of torque that can pull the piece you are working on out of your hand with great force, possibly injuring you or someone around you. Always be mentally present and concentrate on what you are doing. Never try to polish wire or chain with the buffing machine unless you have the proper equipment. Polishing compounds should never be inhaled, so always wear a protective dust mask when polishing with any motorized tool. Always ask your supplier for a MSDS (material safety data sheet) on the compounds you use.






[image: Image]

1 Put on a pair of rubber or latex gloves. Polishing and buffing is a messy job, and compounds are hard to get off of fingers and almost impossible to remove from under fingernails; later in this book, you will notice exactly when I skipped this step for a quick polish and buff. Also put on a dust mask and safety glasses.
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2 Install a stitched fine muslin buff on the spindle of the motor and turn the motor on. Charge the buff with the polishing compound (white diamond) by touching the bar to the wheel for a count of one thousand one. You do not need a lot of compound; if you use too much, the wheel will glaze and will create scratches instead of remove them.
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3 Hold the piece that you want to polish with a firm pinch grip. If the wheel grabs the piece, this type of grip will allow the piece to slip out of your hands without injuring you.




Buffing Wheel
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Buffing wheel work zone. The work zone on any buffing wheel is the bottom quarter of the wheel only.
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4 Press the piece into the wheel with enough pressure that the wheel just starts to slightly deform (a). With a slight swirling motion, move the piece back and forth across the face of the wheel but not so far that the piece will leave the wheel (b). Repeat this three to four times and inspect your progress (c).
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5 Charge the wheel again and continue this process until the entire piece has a smooth scratch-free finish. There will still be very fine scratches that look like a fine haze, but they will come out in the buffing step.
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6 Once you have completed polishing the piece, install a fine unstitched buffing wheel and charge it with buffing compound (red rouge) as you did earlier. Repeat until you have a smooth, shiny mirrorlike finish. Use a 50/50 solution of ammonia and water to remove any residual compound, and rinse thoroughly.
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At some point, you may have stubborn scratches that do not come out with this procedure and you might need to be more aggressive. Try pulling up on the piece, pulling against the direction the wheel is spinning while moving across the face of the wheel so the wheel will cut more aggressively. The opposite works with buffing: move downward with the rotation of the buffing wheel while applying light pressure to help remove swirl marks.
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For smaller jobs, intricate parts, and touch-ups, try the many sanding, polishing, and buffing attachment that can be used on the flex shaft. They come in a wide variety of sizes, shapes, and grits and are used in the same manner, starting with coarser grits, progressing to finer grits, and then polishing and buffing using the same compounds.


No Mixing
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Never mix your compounds. Once you have used a wheel for a compound, mark your wheel and use it for that compound only. Mixing compounds will only lead to poor results in the future.

[image: Image]



Patinas

Patinas are a way to give color to metal and to enhance a texture. There are many ways to patina metal and a lot of them use harsh chemicals and acids that are not necessary. This chapter will cover two patina methods that are about as safe as they get.

For most metals used in jewelry making, the surface that is exposed to the atmosphere is constantly oxidizing. The more reactive the metal is, as with pure copper, the faster this reaction; this is what most of us call tarnishing. Patinas are a way to speed up this natural process and “control” it. There are many variables that will affect a patina, such as temperature, humidity, and how clean the metal is before patination; this is where jewelry makers need to put on their chemistry hat and experiment a bit.

The patina on a piece is a surface finish, and although some are remarkably durable, they are also fragile; incorporate them into your designs in such a way that they will be protected. A layer of wax or lacquer can be used to protect the patina and help retard any further oxidation.


YOU WILL NEED

Tools

• enameled pot or glass container

• warming plate

• saw and saw blades

Materials

• 22-gauge (.643mm) (.025") sterling silver sheet

• liver of sulfur, warmed and mixed properly

• clean running water





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.





Liver of Sulfur

Liver of sulfur (sulfurated potash) is a chemical compound consisting of potassium sulfides. This compound has been used for ages in the jewelry trade to darken metals. Liver of sulfur comes in two forms: a dry lump form that needs to be mixed with water prior to use and a liquid form that is premixed and ready to use straight from the bottle. It has a strong “rotten egg” smell that is easily transferred to skin or clothing and can cause respiratory irritation, so be sure to follow proper safety precautions. As with any chemical or gas, a well-ventilated environment is a must, as are protective gloves and safety glasses. Ask your supplier for an MSDS sheet and follow the manufacturer’s directions and recommendations.

1 Prepare the liver of sulfur solution in an enameled pan or glass dish. If using the lump form, mix 1/2 gram (.018 oz) liver of sulfur with 6 fl. oz. (177 ml) of clean water.

2 Place the pan on a warming plate or a fully adjustable hot plate; you do not want to bring the solution to a boil, as boiling the solution releases hazardous fumes, you just want to keep the solution warm. If you do not have a warming plate, warm the water prior to mixing. The solution will also work at room temperature but the reaction will take much longer.

3 Thoroughly clean a piece of 22-gauge (.643mm) (.025") sterling silver sheet. This patina works best on a rough surface. Use 600-grit sandpaper to rough up the surface of the metal before cleaning it.
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4 Put on a pair of rubber or latex gloves and, holding the piece by its sides, dip the sterling silver sheet into the warm solution (a) and immediately rinse with cool, clean water (b).
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You will see a progression of colors forming on the surface of the metal, from yellow to black. By dipping the sheet of metal in a warm solution and rinsing it with cool water, you are able to control the reaction somewhat and stop when you achieve the look you want.
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The colors that can be achieved depend greatly on a number of factors: the temperature of the solution, the concentration of the solution, the environment (that is, the temperature and humidity level in the work space), the time that the solution has to react with the metal before it is rinsed, and the quality of the water that is used. Experimentation is the only way to know what will work for you. If you want a black patina, then these variables are not important. Whatever the final patina, develop it on the surface slowly to achieve a durable finish.

A protective layer of lacquer can be applied to seal the patina; it may, however, mute some colors. If left unsealed, it will continue to oxidize over time.

As previously mentioned, a patina can also be used to enhance a texture. This piece of copper was roller embossed with a leaf. The texture can be seen on the raw metal, but if you patina the piece with liver of sulfur and then remove the patina on the high spots, the texture will be highlighted and the image will pop.

Heat Patina

If you are experienced with soldering, then you are already familiar with this patina, but you have been using flux to all but eliminate it. Anytime you anneal or solder a piece you are oxidizing it. This oxidation, along with the flux, is mostly removed in the pickle bath and further removed when it is sanded and finished. Copper, the most reactive metal used in this book, responds exceptionally well to a heat patina and produces a beautiful red oxide coating. Most heat patinas are very fragile and the colors will be muted with the use of a lacquer or wax coating; but this one, when done correctly, produces a surprisingly durable patina that does not lose its vibrancy.


YOU WILL NEED

Tools

• torch and striker

• soldering tripod and screen

• polishing cabinet, buffs, and compounds

• dapping block and punches

• disc cutter (optional)

• saw and 5/0 saw blade

Materials

• 22-gauge (.643mm) (.025") sterling silver sheet





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear flame-resistant clothing and closed-toe shoes.
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1 Cut a circle from the copper sheet using a disc cutter or saw and saw blade. Dome the piece using a dapping block and punches (see Dapping, page 90).



2 Sand, polish, and buff the piece to a high gloss (see Finishing, page 32).

3 Clean the piece thoroughly; any residual compound or fingerprints will contaminate the patina.
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4 Place the piece on a soldering screen and tripod, and start heating the piece slowly from below. You will notice a progression of colors form on the surface as the metal gets warmer; continue heating until the surface has turned black. The slower you raise the heat, the thicker the oxide layer becomes and the more durable the patina will be.
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5 Turn off your torch and let the piece air cool. Do not quench or pickle.
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6 Once the piece has cooled, lightly buff it with red rouge; this will remove the black and reveal the red oxide layer. A thin layer of conservator’s wax can be applied to protect the finish.





CONNECTIONS
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There are many different ways to connect one piece of metal to another or to connect an object like a gemstone to a piece of metal. But they all fall into one of two categories: cold connections and hot connections. Cold connections are made without heat or adhesive and require knowledge of only basic skills. Hot connections are made using high heat and molten metal; performing these techniques will require a new skill set as well as some new tools. Although both techniques produce roughly the same results, knowing how to properly execute both techniques will open up more exciting design possibilities.

COLD CONNECTIONS

Cold connections are connections made without the use of a torch, solder, or adhesive of any type. The cold connections introduced here will serve as a basic foundation that can be manipulated in design to fit the needs of your project at hand.
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Riveting

Riveting is the technique in which a piece of metal is used to connect two or more pieces of metal or other material. Typically made of metal wire or tubing, rivets can be solid or hollow and virtually invisible or used as a functional, decorative accent.

Two specialty tools need introduction; one is required and the other, while being very helpful, is not. The jeweler’s riveting hammer is a small hammer with a flat, round face on one end and a chisel-shaped face on the other; this is the required tool. The other tool is called a tubing jig or tubing cutter. This is an extremely helpful tool, especially when cutting small rivets. The jig can be adjusted so you can make identical pieces, eliminating constant measurement.
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YOU WILL NEED

Tools

• saw frame and 5/0 saw blade

• chain-nose pliers

• half-round file

• center punch

• small ball-peen hammer

• riveting hammer

• tubing jig (optional)

• anvil or steel bench block

• flex shaft

•#52 (.0635") (1.613 mm) drill bit

•#42 (.0935") (2.37 mm) drill bit

Materials

• 2 flat pieces of scrap metal

• 14-gauge (.064") (1.63 mm) brass or copper wire

• 1.6 mm (.064") sterling silver tubing

• pencil or marker





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.






[image: Image]

1 Temporarily attach the two pieces of metal together with tape, and then mark where you want to drill a hole and center punch the mark. Using the #52 drill bit, drill through the two pieces.
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2 Using the larger #42 bit and your fingers, remove the burs that were made by drilling. This will also slightly chamfer the hole to accept the rivet head; do this to both sides.
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3 Insert a piece of the sterling silver round tubing through the hole. It should slip through the hole snuggly; if it is too tight, use a round needle file to slightly enlarge the hole until the tubing will slip through both pieces. Align the rivet so it extends slightly above the surface of the metal. Using a pencil or marker, mark the tube on the opposite side where you want to cut the rivet. The length of the rivet will depend on the finished look you desire. If you want the rivets to be flush, the length of the rivet should be about twice the thickness of the metal you are riveting together. If you want the rivet to stand proud of the surface, then experiment with the rivet length to get the look you want.
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4 Cut the rivet using a jeweler’s saw and 5/0 saw blade. A tubing jig will help this process but is not required.
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5 Using chain-nose pliers, gently hold the rivet and, with a half-round file, smooth and level the cut edges.
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6 Insert the rivet into the hole and set the piece on an anvil or steel bench block. Insert the point of the center punch into the hole of the tube and lightly strike it with a hammer to slightly flair out the tube. Turn the piece over and repeat until an equal amount of the rivet protrudes on both sides.
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7 Using the chisel-tip end of a riveting hammer, strike the tubing edge, working around the circumference. Work one side of the tubing; then flip and work the other side. It is important to work both sides evenly so flip often.
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8 Once you have worked the tubing down evenly on both sides, turn the hammer around and use the flat end to drive the tubing tight. Again, work both sides evenly until the tubing is flush with the surface of the metal.
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For solid rivets, steps 1–6 are identical; the difference is when hammering down the rivet. With the chisel-tip, strike the full rivet, spinning the piece between strikes to flair the rivet evenly. Work both sides as before, and set the rivet tight with the flat side of the hammer. Again, the rivet should be flush on both sides. This kind of rivet, if using the same metal as the pieces that you are connecting, can be sanded down and finished and become virtually invisible.
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Fold-Over Retention

If you have ever folded over the corner of two pieces of paper to keep them together when you ran out of staples, then you have performed one type of fold-over retention. Like riveting, this technique requires no heat.


YOU WILL NEED

Tools

• bench pin

• saw frame and 5/0 saw blades

• set of #2 cut needle files

• 6" (15.2 cm) piece of 3/8" (1 cm) hardwood round dowel

• flat-nose jeweler’s pliers

Materials

• tracing paper

• rubber cement

• 25 mm x 18 mm oval stone of your choice

• 22-gauge (.0643 mm) copper sheet large enough to fit your design





SAFETY PRECAUTIONS




• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.
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1 Using a pencil, trace around your stone on a piece of paper. Determine where to place your retention prongs and draw them in place. On this piece they are triangular, but you can design them any way you like. Copy your design on tracing paper and adhere it to a piece of 22-gauge (.0643 mm) copper sheet with rubber cement.



• Wear eye protection.

• Know where your fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toed shoes.

• Remove distractions and be mentally present.
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2 With a saw frame and 5/0 saw blade, cut the design out. Remember to cut on the outside of your line to leave enough that can be filed and finished.
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3 File your cuts smooth and true up the design with a half-round file. Remember to use the flat side for outside curves and flat edges.
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4 Set the stone in place and mark the edges of the stone where they meet the retention prongs. Use the edge of a square file and file grooves across your line, about half the thickness of the metal.
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5 Use a pair of flat-nose pliers to bend the retention prongs up.
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6 Set your stone in place and use a piece of 3/8" (1cm) hardwood round dowel to push the prongs over the top of the stone.



[image: Image]

[image: Image]
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7 Work one prong over until it just touches the stone, and then work the prong that is diagonally opposite; this will keep the stone centered in the mount. Make sure all of the prongs are in contact with the stone and the stone is centered in the mount before you work the prongs tight. When you are finished, the stone should not move in any direction.




Stabilize

[image: Image]

Use a piece of leather or rubber to stabilize the mount; this will also keep the back from getting scratched up.
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HOT CONNECTIONS

Soldering and fusing are the hot connections used in making metal jewelry. And they are also the techniques that evoke the most angst in beginners. Annealing is not a hot connection, but like soldering and fusing, it is a crucial part of working with metal and so is included in this chapter.
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Before we can use any of these techniques, let’s look at the equipment that is needed.

Soldering and Annealing Kit

Torch and Accessories

There are many different types of torches available as well as gasses that they use. The one you choose is primarily based on preference and your plans for it. Talk to your supplier to find the right fit for you. After selecting a torch, you will need a way to ignite it; a manual striker is very inexpensive and will work just fine. Or try electronic igniters; they are more convenient and allow you to light the torch with one hand. Never light a torch with a cigarette lighter. Also be sure to have a pair of tinted safety glasses rated for brazing and soldering to shield your eyes from the intense radiation produced by the torch.
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Fire-safe Surfaces

There are many different fire-safe surfaces for soldering and annealing: firebricks, ceramic blocks, charcoal blocks, and fiber soldering pads to name just a few. For annealing, an annealing pan with pumice media is also great to have.
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Cleaning

When metals have been annealed or soldered, especially copper-containing alloys, they develop an oxide crust referred to as firescale. Firescale, along with the residual flux, needs to be removed from the metal before further fabrication begins. This is done in a weak acid solution called pickle. Pickle is normally sold in a dry granular form and is mixed with water and warmed in a pot, called a pickle pot. You can find industrial pickle pots for this application, but a small slow cooker with a keep-warm setting will work just fine. Warning: Never boil the pickle; doing so releases dangerous fumes. Besides, the pickle works best at a temperature around 140° F (60° C). Along with a pickle pot, gather a container for clean water to quench metal in, a container with water and baking soda to neutralize the pickle, and a pair of copper tongs. You should never use steel tongs in the pickle solution, as the reaction between the steel and the pickle can copper plate your piece.

To make a neutralizing soda bath, combine 13/4 ounces (49.61 g) of baking soda (sodium bicarbonate) (approximately 1/4 cup) with 1 quart (.95 L) of clean water.
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Pickle Precaution
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Mix the pickle per the manufacturer’s instructions and always ask for a material safety data sheet (MSDS) form for all chemicals. Know what you are using and what safety precautions to take.

[image: Image]



Tweezers and soldering picks: A selection of different types of tweezers in varying sizes will be very helpful in securing pieces to solder, as well as in moving pieces into place. Soldering picks are helpful in positioning little pieces of solder and directing its flow when it melts. For soldering odd-shaped pieces where tweezers are ineffective, binding wire is great to use; just remember to remove the binding wire before pickling the piece.

Solder and Flux

Flux is a compound that helps clean the metal of impurities and reduce oxidation during the soldering process. It comes in paste and liquid form and is applied with brushes or a dispenser bottle. Solder comes in wire, sheet, chip, and paste form and in different melting temperatures.

[image: Image]

Annealing

Let’s see if we can explain this without getting too scientific: Metal is made up of atoms that form a crystalline structure. When the metal is worked, such as hammered, twisted, rolled, or formed, the crystalline structure is fractured and stressed. This makes the metal less malleable and harder to form. When the metal is annealed—that is, when the metal is heated to a certain temperature and cooled rapidly—the stress in the crystal structure is relieved, which makes the metal malleable and easier to form. The best way to experience this is to experiment a bit and anneal a piece of metal. Before you begin, remember to work in a well-ventilated environment whenever you are working with chemicals or gasses.


YOU WILL NEED

Tools

• wire cutters

• locking pliers

• bench vice

• torch and striker

• annealing pan with pumice media or fiber soldering board

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• copper tongs

Materials

• 14-gauge (1.626 mm) round brass wire





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables and work on a nonflammable surface.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Wear flame-resistant clothing.
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1 Cut a 4" (10.2 cm) piece of the round brass wire. Secure one end in a bench vice and the other in a pair of locking pliers. Pull on the wire and twist in a clockwise direction, continue twisting until the wire is straight and stiff. If you do not have a bench vise, use two sets of locking pliers.
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2 Remove the wire from the locking pliers and the vice. Grab both ends of the wire and bend the wire slightly. You will feel resistance and the wire will spring back. By twisting the wire, you have work hardened it.
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3 Place the wire on a fiber soldering board or in an annealing pan. Light your torch and adjust the flame if your torch allows, per the manufacturer’s instructions.
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4 Start to heat the wire, moving the flame across the entire surface of the wire; do not stop in one place.
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5 Continue heating the piece until the wire glows with a medium cherry red glow. This is best seen in a darkened room. As soon as the metal reaches this color, remove the flame to stop heating the metal.
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6 Turn your torch off and, using a pair of copper tongs, quench the piece of wire in clean water.
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7 Using copper tongs, place the piece of wire in the pickle pot and leave for 5 minutes.
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8 Using copper tongs, remove the wire from the pickle pot and place in a baking soda bath to neutralize the pickle. Rinse off and dry.
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9 Grab both sides of the wire and bend it. The wire will bend easily and the spring will be gone.



By heating the wire and quenching it, you have annealed the wire. Although the temperature/color indicator will vary with different metals and alloys, the process is still the same no matter what metal you use. For brass, copper, and bronze, the color indicator is a medium red heat. For sterling silver and lower karat gold, a dull red color is the indicator.

Both work hardening and annealing will be used in making metal jewelry. For instance, when making ear wires for earrings you will want to work harden the metal so the wire will hold its shape over time. When forming metal into intricate shapes, you will need to anneal the metal when it becomes too hard to form further. In some projects, you will need to anneal the metal before you even start.

Soldering

Soldering is the process of connecting metal together by using high heat and solder—which is usually an alloy of the metal you are connecting; for example, silver solder for silver, gold solder for gold. The Metals and Alloys chapter (page 12) introduced the idea that alloying metal changes the characteristics of the dominant metal. These include changes in color, strength, and in the melting point of the metal. These changes in melting points are most apparent in the solders used for making metal jewelry. In this book, we will be using silver solders, but gold solders and gold fabrication are treated in the same way.

Silver solders are an alloy of silver, copper, and zinc in various amounts. Depending on the amount of each metal in the alloy, the melting point of the dominant metal—which is silver in silver solders—will change. There are five different silver solders with different melting points that are widely available and used in jewelry. Using solders with different melting points allows you to create more complex jewelry. For example, say you want to fabricate a pair of post earrings. On the front of these earrings you want to solder on a bezel to mount a stone; surrounding the earring you want to solder on a decorative frame; and on the back of the earring you need to solder on a post. This will require at least three different soldering operations. If you were to use the same solder for each operation, it is likely that while soldering the post on the back, the solder holding the bezel and the decorative frame on the front will melt and the pieces will move, if not fall off altogether. This is why, during the fabrication of a piece, you start with the solder that has the highest melting point and then use solders with decreasing melting points at each proceeding step.

Opposite is a chart of the five different silver solders, along with their approximate melting points and a general use for each. For most applications, it is best to design the piece with as few soldering steps as possible. Subjecting copper bearing alloys to multiple solderings and extended time at high temperatures can build firescale into the grain structure of the metal, which can be impossible to remove. So keep your solderings and annealings to a minimum.






	SOLDER NAME

	FLOW POINT

	USE FOR




	Extra hard (also called IT)

	1,490°F (810°C)

	Preforming soldering operations prior to enameling




	Hard

	1,450°F (788°C)

	First soldering operation




	Medium

	1,360°F (738°C)

	Second soldering operation




	Easy

	1,325°F (718°C)

	Third soldering operation




	Extra easy

	1,207°F (653°C)

	Final soldering operation
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Silver Solder
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Silver solder and solders used in making metal jewelry are high-temperature solders. They should not be confused with solders used for electronics, which are low-temperature solders and do not contain any precious metals.
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Butt Joints

A butt joint is a connection where two pieces of metal or two ends of metal are soldered together without overlapping. You would use a butt joint when soldering a ring shank together, for example.

The two most important factors that lead to a successful soldering job are how clean the metal is and how tight the joint is. Silver solder does not fill gaps, so the joint needs to be as tight as possible. The metal also needs to be free of contaminants like dirt, oils, or oxides.


YOU WILL NEED

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• tweezers and soldering pick

• flux brush

• saw and 5/0 saw blade

• needle files

• 600-grit sandpaper

• brass brush

Materials

• 22-gauge (.0643 mm) brass sheet

• silver solders hard, medium, and easy

• flux





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables and work on a nonflammable surface.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Wear flame-resistant clothing.





1 Prior to soldering, the metal needs to be cleaned of possible oils and contaminants from the milling process and there are a couple of ways that you can do this. One would be to anneal the piece, quench, pickle, neutralize, and rinse clean. The other would be to clean it with soap and water, using a soft brass brush or an abrasive cleaning pad.

2 Using a saw frame and a 5/0 saw blade cut two 1" x 1/2" (25.4 x 12.7 mm) strips of 22 gauge (.0643 mm) brass sheet and file the edges smooth. You can tell if you have a tight fit by putting the edges together and holding them up to the light. If you see light passing through the joint then you need to file a little more. Once you have cleaned the metal try to keep from touching the edges that you want to solder together. Oils from your fingers can inhibit the solder from flowing properly.
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These pieces have peen prepped with a slight bevel on the edges so that it is easier to see the solder flow.
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This is how a joint should be prepped for soldering without a bevel. Holding it up to the light you can see no light through the joint.
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3 To get you comfortable with soldering, we are going to break tradition by starting with easy solder (a) of which you will need to make “pallions” or chips. These can be cut from sheet solder. You can purchase solder in chip form, or if you chose to use wire solder, you can flatten out the wire with a hammer and anvil and clip them with small side cutters (b).
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4 Place the two pieces of brass on a fiber soldering pad and using a brush, flux the entire surface. You do not need to worry about fluxing the edges of the joint; capillary action will draw the flux into the joint.
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5 With a small pair of needle pointed tweezers, place three or four pallions of solder along the joint. The amount of solder needed will vary and you should use just enough solder to fill the joint; experience will be the best teacher.
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6 Light your torch and begin moving the flame on and off, over the entire piece, removing the flame from the piece if you start to see flux begin to boil; you want to slowly heat the metal up to drive the water out of the flux. If you heat the metal too fast, it will boil and pop the pallions of solder out of place or cleanly off the piece. If this happens, you can reposition the pallions and continue heating. Once the flux has turned white (a) you can become more aggressive with heating your piece. The flux will then melt turning fluid and glassy and begin to flow across the piece, this is when you need to watch the solder carefully. Flux begins to melt at 1,100°F (593°C) and easy solder flows at 1,325°F (718°C) (b).
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Notice the solder on the top has started to melt and flow.
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Solder has melted and flowed toward the heat source.
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Completed joint.



7 When you see that the solder starts to melt (a), concentrate your flame on the solder but keep it moving (b). Solder likes to flow towards the heat and you can direct the flow of solder in this way. Continue heating the piece until solder has flowed the entire joint (c).

If your solder does not flow or it starts to flow and stops, either the metal is dirty or the joint is not tight enough.
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8 Once the joint is complete, turn off your torch and, using copper tongs, quench the piece in clean water.
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9 Place the soldered piece in a warm pickle solution for five minutes, remember to use copper tongs.
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10 Using copper tongs, remove the piece from the pickle pot and neutralize the pickle by dipping in the baking soda bath, rinse with clean water and dry completely.
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11 Inspect your solder joint, the solder should have flowed the entire length of the joint. Again this joint had beveled edges for demonstration purposes so that the flow of solder would be easier to see (a). The other finished piece is how your joint should look (b).
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Proper solder joint



Sweat Soldering

Another way of soldering is called sweat soldering and is used to solder metal components onto the surface of other metal pieces.


YOU WILL NEED

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• tweezers and soldering pick

• flux brush

• saw and 5/0 saw blade

• needle files

• 600-grit sand paper

• brass brush

Materials

• 22-gauge (.0643 mm) brass sheet

• easy silver solder

• flux





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables and work on a nonflammable surface.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Wear flame-resistant clothing.





1 Clean the metal by either annealing or by cleaning with soap and water and using a brass brush or abrasive pad.
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2 Using a saw frame and a 5/0 saw blade, cut two pieces of 22-gauge (.0643 mm) brass sheet, one piece that is 1" x 1" (2.5 x 2.5 cm) square and one that is 1/2" x 1/2" (1.3 x 1.3 cm) square.
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3 Place the smaller brass sheet on top of the bigger piece, and check to see if they lie flat together. If they do not, use a mallet and anvil or steel bench block to flatten the pieces; the pieces need to lie together flush.
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4 Place the smaller brass sheet on a fiber soldering pad and flux well.
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5 Using needle-tip tweezers, place several pieces of easy solder on the brass sheet.
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6 Light your torch and slowly heat the piece to drive the moisture away.
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7 Continue to heat the brass sheet until the solder flows out. Remember that after the flux has turned white, you can be more aggressive with heating the piece.



8 Using copper tongs, quench the piece in clean water, place it in a warm pickle for 5 minutes, neutralize it in a baking soda bath, rinse in clean water, and dry.
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9 Liberally flux the larger piece of brass.
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10 Place the smaller brass sheet, solder side down, on top of the larger piece using tweezers. Remember, do not touch the soldered side with your fingers.
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11 Light your torch and slowly heat the pieces to drive off the moisture in the flux.
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12 Continue to heat the brass sheets until you see the smaller piece on top settle flush against the larger piece. You might also be able to see a thin line of solder form at the joint.
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13 Using copper tongs, quench the piece in clean water.
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14 Place the soldered piece in a warm pickle solution and leave for 5 minutes.
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15 With copper tongs, remove the piece from the pickle and neutralize it in a baking soda bath. Rinse with clean water and wipe dry.
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16 Inspect the solder job; the top piece should be soldered to the bottom piece and a thin line of solder should be visible at the junction of both pieces.



These are the basic soldering techniques used in making jewelry. If you can master these, you can perform any soldering job. Further in this book will be examples of soldering applications that are variations of these two processes.

Fusing

Fusing is a technique in which metal is connected without the use of solder; the metal pieces at the joint melt and become one. Although there have been some successes in the fusing of other metals, this technique works best with high-karat golds—22k and above—and fine silver.


YOU WILL NEED

Tools

• torch and striker

• fiber soldering pad

• saw and 5/0 saw blade

• needle files

Materials

• 18-gauge (.040") (1.02 mm) fine silver round wire





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables and work on a nonflammable surface.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Wear flame-resistant clothing.
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1 Cut a 2" (5.1 cm) piece of the fine silver round wire.
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2 File both ends completely flat and form the piece into a ring with your fingers, putting the ends together and ensuring you have a tight fit.
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3 Set the piece on a fiber soldering board, light your torch, and begin heating the entire piece.
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4 Continue to heat the piece until it starts to glow.
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5 As soon as it begins to glow bright red, concentrate your flame on the joint. The metal at the joint will flash with a wet appearance as the metal on the surface melts and begins to flow; as soon as you see that flash, remove the flame from the piece. This happens very quickly once the metal reaches the melting temperature, and there is a thin line between successful fusing and a puddle of molten silver. Let the color disappear before picking up the piece with tweezers and quenching it in clean water. There is no reason to pickle the piece; fine silver does not contain copper and will not form oxides like copper-bearing metals.
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6 Inspect the joint; it should be connected and virtually invisible.





TEXTURING METAL
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Although jewelry with a smooth, highly-polished surface is beautiful, and it evokes the crow in all of us to be drawn to shiny things, the most interesting jewelry has a textured surface. A smooth surface can look sterile and cold, but when you add a texture and manipulate the finish to accentuate the texture, you have a piece that is warm, inviting, and will pique an interest to examine the piece further. In this section, we will explore a few techniques that are used to texture metal. All of these techniques will produce a usable piece of metal that can be cut, shaped, and soldered into beautiful finished jewelry designs.

All of the technique samples in this section have been patinated using an oxidizer. Please see Patinas in the Finishes section (page 35) for full directions.
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HAMMER TEXTURES

Texturing with a hammer is theb easiest technique in jewelry making. It provides instant results—and instant gratification. And if you have a little aggression bottled up, it’s a good, productive way to release it. Here are just a few of the textures that are possible with hammers. As you will see, different hammers produce their own distinct patterns, so the possibilities are limitless.
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YOU WILL NEED

Tools

• saw and saw blades or metal shears

• anvil or steel bench block

• goldsmith’s hammer, embossing hammer, and planishing hammer

• torch and striker

• annealing pan with pumice media or fiber soldering board

• pickle pot with pickle mixed and warmed properly and neutralizing soda bath

• copper tongs

Materials

• 20-gauge (.032") (.813 mm) copper sheet

• liver of sulfur, warmed and mixed properly

• permanent marker





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables and work on a nonflammable surface.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Wear flame-resistant clothing.
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1 Cut a 1 1/2" (3.8 cm) square piece of the copper sheet.
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2 Place the piece of copper on an annealing pan or fiber soldering board and anneal.
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3 Quench the annealed copper in clean water.
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4 Place the piece of annealed copper in warm pickle solution for 5 minutes. Remember to use copper tongs.
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5 Remove the piece from the pickle pot and neutralize the pickle by dipping in the baking soda bath, rinse with clean water, and dry completely.
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6 Place the annealed piece of copper on an anvil or anvil block (a), firmly hold it, and begin striking the metal, being careful to not smack a finger (b). Let the hammer do the work. Over-exaggerated strikes will deform the metal and you will not get a consistent texture. Differences in the pattern can be achieved by overlapping your hammer blows or by slightly turning the hammer and striking with the edge (c).
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Notice the difference in the pattern you can get by slightly turning the hammer and striking with its edges.
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Here are a few different hammers and the textures they can make. The goldsmith’s hammer is a general-purpose hammer with a flat, round head on one side and a cross-peen head on the other. It can be used for anything from shaping metal to setting rivets to mild forging.
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The planishing hammer is used to smooth the surface of metal that has been worked, such as forged or raised pieces, when you want to remove the hammer marks. One end is a smooth, flat surface and the other has a slight dome.

[image: Image]

The embossing hammer has two ball-peen heads, one slightly larger than the other. This texture can also be achieved with a standard ball-peen hammer.

You can also make your own texturing hammer. An old hammer picked up at a yard sale or flea market is perfect for experimenting with. Before we explain how to do it, let’s talk about working with steel. If you choose to make your own tools, and work with ferrous metals like steel, the best practice is to never grind, file, or sand anything steel near your jewelry-making space. And never use the same tools for both nonferrous metals and ferrous metals; it is easy to cross-contaminate and possibly ruin a piece of jewelry you worked hard on. Also, follow the same safety precautions as you do with making jewelry.
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1 Select a hammer and, if need be, use a bench grinder or file to clean up the face of the hammer.
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2 Using a permanent marker, draw a design on the face of the hammer that you think might translate well to metal, and secure the hammer in a vice. Using a cutoff wheel and a rotary tool, trace over the lines you have drawn until you think the design has been cut deeply enough. You can test the design throughout the process on annealed pieces of copper.
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3 Presto! You just made one custom texturing hammer.
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ROLLER EMBOSSING

Roller embossing is a technique that uses a tool called a rolling mill. This tool is formally used to make metal sheet and wire out of ingots. The process of roller embossing, also called roller printing, uses the pressure applied by the rollers to permanently emboss a design or texture in metal.

This technique can be performed with almost anything, including dried leaves, sticks, paper, fabric, wire, and nails. The possibilities are limited only by a few rules: First, whatever you use has to have a firm, nonbrittle structure. Second, items must be completely dry. That’s it, though not every item that fits these parameters will work well; the techniques requires a bit of trial and error.
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YOU WILL NEED

Tools

• rolling mill

• torch

• striker

• fiber soldering pad or annealing pan with pumice media

• pickle pot with pickle mixed and warmed properly, and a neutralizing soda bath

• copper tongs

• brass brush

• saw with saw blades, or metal shears

Materials

• 22-gauge (.025") (.643 mm) copper sheet

• dry leaf

• liver of sulfur, warmed and mixed properly





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame-resistant clothing and closed-toe shoes.







Drying Leaves
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If you use vegetation like leaves, be sure to dry them yourself. Pick the leaf while it is still green. Find an old heavy book, like a dictionary, and put the leaf between the pages. Close the book and set a heavy weight on top of it; in a few days, depending on your climate, the leaf will be dry. This process will dry the leaf and keep it flat.
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1 Select a dried leaf and, using a saw and 5/0 saw blade, cut two pieces of the copper sheet larger than the leaf.




[image: Image]

2 Place the pieces of copper in an annealing pan or on a fiber soldering board and anneal.
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3 Quench annealed copper in clean water.
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4 With copper tongs, place annealed copper in warm pickle for 5 minutes.
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5 Neutralize pickle in baking soda bath, rinse with clean water, and dry thoroughly.
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6 Sandwich the dried leaf between the two pieces of copper.
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7 Adjust the roller wheel on the top of the mill to open the rollers wide enough so you can slip the stack between them. Tighten the knob until the rollers just touch the stack. You will notice some resistance when you pull on the stack.
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8 Pull the stack out and tighten the adjustment wheel about half a turn. Roll the stack through the mill without stopping.
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This is where the trial and error begins. Every material will react differently in the rolling mill, and not all rolling mills are the same. If the rollers are too tight and you are noticeably reducing the thickness of the copper sheets, then the image will be distorted. If the rollers are too loose, the image will not transfer properly. It is a good idea to practice and have backup materials until you become familiar with the materials and your mill. No matter what material you wish to use, the steps will be the same. This way of roller embossing provides two usable mirror images of the material you are imprinting.

Here are a few ideas; these samples have been oxidized with liver of sulfur (page 35) and then lightly sanded with 1,000-grit sandpaper to highlight the design.
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Bailing wire bent into a shape, roller embossed in copper
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Handmade paper, roller embossed in copper
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Dried leaf, roller embossed in copper
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Lace, roller embossed in copper




Single Image
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If you want only one image, use a piece of brass that is a thicker gauge and unannealed as the backing plate.
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RETICULATION

Reticulation is a technique that creates peaks and valleys on the surface of metal. It is a very fun technique to perform and, with practice, the patterns can be somewhat controlled. However, it’s virtually impossible to make two patterns that are identical. Reticulation can be performed on sterling silver and 14k gold with fairly good results, but it works best on an alloy with a higher concentration of copper, usually 18%–20%. At one time, this technique was only possible by those who alloyed their own metals, but now reticulation alloys are available from most suppliers of precious metal.
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YOU WILL NEED

Tools

• torch

• striker

• fiber soldering pad

• annealing pan with pumice media (optional)

• pickle pot with pickle mixed and warmed properly and neutralizing soda bath

• copper tongs

• brass brush

• saw with 5/0 saw blades or metal shears

Materials

• 26-gauge (.016") (.404 mm) reticulation alloy (80/20 or .820 silver) or sterling silver





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear flame-resistant clothing and closed-toe shoes.
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1 Cut a 1 1/2" (3.8 cm) square piece of the reticulation alloy; you can also use sterling silver.



2 Place the piece of metal on a fiber soldering pad or an annealing pan.
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3 Anneal the metal. By annealing you bring copper oxides to the surface, which are then removed when you pickle the piece; this is called depletion gilding. By removing the copper oxides, you start to create a layer that is rich in silver on the surface, which has a higher melting point than the interior alloy; this is what causes the metal to reticulate.
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4 Quench the piece in clean water and place in warm pickle for 5 minutes. Remember to use copper tongs.
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5 Remove the piece from the pickle, and neutralize the pickle by dipping the piece in a baking soda bath.




[image: Image]

6 Rinse the piece in clean water and clean it with a soft brass brush (a). You can see that there are significant copper oxides left in the surface; they show up as pink stains that cannot be removed by one pickling process (b).
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[image: Image]

7 Repeat steps 2–6 at least three more times until the piece comes out of the pickle with a white surface. The piece is ready to reticulate.
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8 Place the piece on a fiber soldering board and begin heating the piece as you would to anneal it (a), moving the flame over the piece in a zigzag or figure-eight motion to ensure even heating (b).
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9 When you feel that you have brought the metal up to an annealing temperature, focus the flame in the center of the piece, constantly moving the flame slightly in a circular pattern (a). Do not stop moving the flame or you will burn through the metal. When the metal starts to crinkle, continue moving the flame in a circular pattern, increasing the diameter of the circle slightly with every rotation (b). The pattern will grow as the flame moves to a different area of the metal (c). As mentioned above, reticulation is the result of differences in melting temperature between the silver-rich top layers that stay in a solid state, and the less silver-rich alloy interior that enters a liquid state; this causes the sheet to draw into itself and create wrinkles.
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10 Quench the piece, pickle, neutralize in baking soda bath, rinse, and brass brush. This piece has been oxidized with liver of sulfur to enhance the design.



With practice, you can manipulate the design in the direction you want to a certain extent, but remember that this technique has a mind of its own, so it’s a good idea to start with a larger piece of metal than you need for your design. Then you can cut out the area of the pattern that will work best.

METAL OVERLAY

Metal overlay is another technique to create textures and patterns on a metal’s surface. This is done by sweat soldering different shaped pieces of metal, in layers, and then rolling the assembly to form a single sheet. Like reticulation, this can be an addictive technique but is a little more controllable and will work with any metal. The designs you can achieved using this technique can be quite intricate and striking, especially if you use different colored metals. This is also a great way to use up the little scraps from previous projects.
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YOU WILL NEED

Tools

• torch

• striker

• fiber soldering pad

• annealing pan with pumice media (optional)

• pickle pot with pickle mixed and warmed properly and neutralizing soda bath

• copper tongs

• brass brush

• saw with 5/0 saw blades or metal shears

• pliers

• planishing hammer and anvil

• rolling mill

Materials

• 20-gauge (.032") (.813 mm) nickel silver or other preferred metal

• hard silver solder

• liver of sulfur, warmed and mixed properly





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear flame-resistant clothing and closed-toe shoes.
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1 Using a saw and 5/0 saw blade, cut a 1 1/2" (3.8 cm) square piece of the nickel silver sheet to serve as the base plate. Also cut several odd-shaped pieces of the same gauge nickel silver, enough to create two uncluttered layers.




Layers

[image: Image]

You can do as many layers as you want, but if you intend to do more than two layers, start with a thicker backing plate, at least 16 gauge.
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2 Ensure that all of the cut pieces are completely flat and will lie flat on the base plate. Sweat solder the pieces using hard silver solder (page 62).
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3 Quench the piece in clean water and place it in a warm pickle bath for 5 minutes; remember to use copper tongs.
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4 Neutralize the pickle in the baking soda solution.
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5 Rinse in clean water, dry thoroughly, and clean with a stiff wire brush or sandpaper.
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6 Begin rolling the piece through the mill, gradually reducing the thickness of the assembly. If you try to reduce it too quickly, the pieces will delaminate and you will have to resolder them. The pattern will distort as you roll it; rotating the piece 90° between passes will limit the distortion, although some patterns may be more interesting when distorted. Reduce the thickness of the pieces by about half; you can continue rolling until the pieces are flush with the base plate, but this method builds texture more quickly with fewer layers.
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This piece has been oxidized with liver of sulfur and lightly sanded to highlight the design.



7 Sweat solder the second layer of pieces on, again using hard solder. Use a soldering pick to push down on the pieces to ensure a complete bond. Quench in clean water, place in warm pickle for 5 minutes, neutralize in a baking soda bath, rinse with clean water, and dry thoroughly. Continue rolling the piece until you achieve the thickness and look you desire.

The piece is now a single unit and you can use it as you would any other metal sheet. However, since you already have soldered layers, remember to start with medium solder if you plan to solder it to other components, or other components to it.



FORGING AND FORMING



[image: Image]

Until now, we have worked in the two-dimensional realm of making metal jewelry. This section covers some of the techniques used to create volume and more complex shapes in jewelry designs. Metal is surprisingly fluid. With the use of special shaping tools and methods, a flat sheet of metal can be domed, curved, tapered, flattened, and manipulated into almost any shape you can imagine, opening up a world of possibilities for jewelry makers. As you practice the techniques presented in this section and experiment with the unique tools used for each, you will begin to appreciate the malleable nature of metal.

DAPPING

Dapping is the technique used to form domed components. Beads are just one example of the things that can be done using the dapping technique.

As with all techniques, this one requires special tools. You will need a dapping block, dapping punches, and a brass hammer or weighted mallet. A dapping block is a square or rectangular block made of steel or hardwood that has multiple concave, round depressions in various sizes. Dapping punches are steel or wood punches with a ball shape on the end that matches the depressions in the dapping block. Another tool that is nice to have, but is not necessarily required, is a disc cutter.
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YOU WILL NEED

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad or annealing pan with pumice media

• saw and 5/0 saw blade

• dapping block

• dapping punches

• disc cutter (optional)

• brass hammer or weighted mallet

Materials

• 22-gauge (.0643 mm) copper sheet





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear ear protection.

• Wear flame-resistant clothing and closed-toe shoes.
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Round Shapes

1 Using a disc cutter or a saw and 5/0 saw blade, cut a 1" (2.5 cm) round disk of the copper sheet.
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2 Place the copper disk in an annealing pan (a) or on a fiber soldering board and anneal (b).
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3 Once the piece is brought to annealing temperature, turn off the torch and quench the piece in clean water.
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4 Using copper tongs, place the piece in warm pickle for 5 minutes.
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5 Remove the piece from the pickle with copper tongs and neutralize the pickle by dipping in the baking soda bath. Rinse the piece in clean water and dry thoroughly.
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6 To begin forming, start with one of the larger depressions in the dapping block; this will allow the shape to be formed without distortion to the piece by slowly developing the dome.




[image: Image]

7 Select a dapping punch that will set fully into the depression; it should not touch the sides of the block.
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8 Hold the punch straight up and down, and with a brass hammer or weighted mallet, strike the punch. You do not need to wind up and hit it; the annealed copper is soft and will form easily—just the weight of the hammer striking the punch will form the piece.
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9 Tilt the punch to the right, left, forward, and backward, striking with the hammer or mallet at each position; this will form the dome evenly. Make sure the disc stays in the bottom of the depression. It can move up the sides where an edge would get pinched and distort the dome.
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10 Remove and inspect the piece. It should have smooth, gentle curves and the dome shape should seem even in all directions.
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11 Select a smaller depression and a smaller punch and repeat steps 8–10.
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12 Continue repeating steps 8–11 until you have formed the dome to the desired size and shape. Two of the same sized domes can be soldered together to form a bead (d).
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Not Round Shapes

This technique of dapping will allow you to make domes of shapes other than round.

It also comes with another safety precaution that has not yet been mentioned. This technique requires you to use wood-carving tools to form your dapping block. Wood-carving chisels, gouges, and knives, especially when they are first bought, are extremely sharp. Always carve away from yourself and know where your hands and fingers are at all times.
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YOU WILL NEED

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad or annealing pan with pumice media

• saw and 5/0 saw blade

• dapping punches

• brass hammer or weighted mallet

• planishing hammer

• wood-carving tools

Materials

• 22-gauge (.025") (.0643 mm) copper sheet

• block of basswood

• rubber cement





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear ear protection.

• Wear flame-resistant clothing and closed-toe shoes.
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1 Draw a teardrop shape on tracing paper and adhere it to a copper sheet using rubber cement. Let the cement dry for 15 minutes; then cut the shape out using a jeweler’s saw.
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2 Using a pencil, trace the cutout shape on a block of basswood.
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3 Select a gouge with a fairly shallow radius and begin carving out the shape. Basswood is a soft wood and can be carved by hand; you do not need a hammer or mallet. Carve a shallow, smooth depression, deeper in the middle than on the sides.
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4 Remove the tracing paper and rubber cement from the piece. Place the copper shape in an annealing pan or on a fiber soldering board and anneal it.
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5 Turn the torch off and, using copper tongs, quench the piece in clean water.
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6 Place the annealed piece in warm pickle for 5 minutes; remember to use copper tongs.
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7 Retrieve the copper piece from the pickle pot and neutralize the pickle in the baking soda bath, rinse clean, and dry thoroughly.
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8 Set the copper shape into the depression carved in the basswood and push down on the piece to start the depression.
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9 Select a dapping punch that is smaller that the largest part of the design; then, using a hammer or mallet, begin sinking the design into the carved depression. Start in the center and work out to the sides.
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10 Use a progressively smaller punch until the entire design has been sunk.
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11 Inspect the piece; it should have an overall domed shape that is not twisted.

12 Anneal the piece, quench, pickle for 5 minutes, neutralize the pickle in a baking soda bath, rinse with clean water, and dry thoroughly.
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13 Choose a dapping punch that is small enough to fit inside the largest part of the piece and secure it into a vise. Using a planishing hammer, begin to smooth the surface of the dome (page 104). Do not hit hard; soft blows are all you need. Hold the hammer loosely and just let the hammerhead drop on the piece. As with everything in metalsmithing, if you are working harder than the tool you are using, you are doing something wrong. Hitting hard will compress the metal and cause it to stretch; this will eventually distort the shape. Continue planishing the piece, using smaller punches to reach all areas until the surface is uniform and the shape is refined.



[image: Image]

[image: Image]


Anneal

[image: Image]

During any forming technique, if the metal becomes work hardened to the point that it resists the tool, it should be annealed before proceeding any further.

[image: Image]



FORGING

Forging usually invokes visions of a blacksmith, with soot on his face and sweat dripping from his brow, working feverishly over an anvil, forming shapes from red-hot metal that was just pulled from the fire. That type of forging is called hot forging and is used to form shapes from ferrous metals. The process used most in making metal jewelry is cold forging. The tools are the same—an anvil and a hammer—and the technique is the same, but you work the metal cold after it has been annealed. This is the way jewelry was formed for a century by all makers and, for some, is still the preferred method. Although there are other ways to achieve similar results, such as lost wax casting, you cannot completely replicate the feel and beauty of a hand-forged piece.

[image: Image]

To understand forging, you need to know what happens when the hammer strikes the metal. The Hammer Textures chapter (page 70) introduced the goldsmith’s hammer, the embossing hammer, and the planishing hammer. These hammers represent the three basic hammer face types—flat-faced, ball-peen, and cross-peen—and each of these will move the metal differently.
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The cross-peen is wedge shaped with a slightly rounded face. The energy produced by the hammer strike is concentrated in a small area, with the bulk of the power moving directly away from the hammer face and the rest of the energy moving away from each side of the cross-peen in equal amounts. The result is a reduction of thickness and an increase in length with little effect on the width of the piece.
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The ball-peen is shaped like a ball. When this shape strikes the metal, the energy radiates in all directions, with the greatest amount moving directly away from the blow. The result is a reduction of thickness and an equal increase in width and length.
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The flat-faced hammer can be round or square and has a flat face. The bulk of the energy produced with the strike of this hammer moves directly away from the face, with very little radiating in any other direction. The result is a greater decrease in the thickness of the metal than in any other dimension. This type of hammer face is used for general purposes: it removes hammer marks that were left after forming, like the flat face of the goldsmith’s hammer; or a finishing hammer; it squares up stock before and during the forging process like a planishing hammer.

Planishing

Although planishing is normally the final step taken in finishing a piece, at times planishing needs to be performed while forming the piece as well, so here is were we will start.

As with all hammering operations, the hammer should be held loosely but securely and the hammerhead should be doing all the work. You do not need to muscle the hammer and strike with all your might. This will only lead to fatigue and possible injury and will not result in the outcome you desire.


YOU WILL NEED

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad or annealing pan with pumice media

• anvil or steel bench block

• cross-peen hammer

• planishing hammer

• embossing hammer or ball-peen hammer

• red permanent marker

• black permanent marker

• blue permanent marker

Materials

• 6-gauge (.162") (4.12 mm) square copper rod





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear ear protection.

• Wear flame-resistant clothing and closed-toe shoes.





1 Cut a 2" (5.1 cm) length of the square copper rod.
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2 Place the rod in an annealing pan or on a fiber soldering board and anneal.
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3 Once the piece is brought to annealing temperature, turn off the torch and quench the piece in clean water.
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4 Place the annealed rod in warm pickle for 5 minutes.
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5 Neutralize the pickle in the baking soda bath, rinse clean, and dry thoroughly.
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6 Place the annealed rod on an anvil and, using a cross-peen hammer, strike the metal squarely starting at one end and working to the other (a). Try to keep the hammer face and your blows perpendicular to the length of the metal and square (b).
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7 Using the slightly rounded face of a planishing hammer, strike the metal a few times (a) and observe the result (b). You will notice that the hammer marks left behind from the cross-peen will start to disappear and you will be left with slightly rounded depressions. Continue working the piece (c) using overlapping blows until the cross-peen hammer marks are gone (d).
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For planishing with the planishing hammer, use the slightly domed face of the hammer on flat surfaces and for the inside of curved surfaces. Use the flat face of the hammer to planish the outside of curved surfaces.

Curving Metal

As rigid as metal seems, it is actually a very fluid medium. Once annealed, metal can be moved and shaped fairly easily with controlled blows of the hammer.

1 Cut a 4" (10.2 cm) length of the square copper rod and anneal it (steps 2–5, pages 104–105).
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2 Place the rod on an anvil and, using a cross-peen, strike the rod with square, even blows, starting at the top and working down about 1" (2.5 cm).
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3 Continue striking the metal, but tilt the hammer so the face of the hammer is striking the corner of the rod.
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4 Continue striking the edge of the rod, working down the length about another 1" (2.5 cm) or so. You will notice that the rod is beginning to curve away from the hammer blows.
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5 Level the hammer out so that you are striking the rod squarely and work it to the other end.



With practice, you can curve the rod easily, forming graceful undulations not only in its length but its thickness as well. This process should be done in an uninterrupted single course; to further curve the rod, start at the top and repeat.
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Forging a Taper

In forging, the cross-peen hammer face is mainly used to lengthen the rod and wire. To familiarize yourself with this concept, try tapering a square rod. This requires working the rod equally on all four sides with controlled, square blows of the hammer.

1 Cut a 2" (5.1 cm) length of the copper rod and anneal it.
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2 Using a black permanent marker, mark one side of the copper rod; mark the opposite side with a blue permanent marker. Use a red permanent marker to mark one of the unmarked sides. You should have one black side with the opposite side blue, and one red side with the opposite side unmarked. Also color a black band around the end of the rod. These marks will help you keep track of where you are and where you need to go in the process.
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3 Place the rod on an anvil, blue side up, with the marked end pointing toward you. Hold the rod securely and, using a cross-peen, strike the rod squarely one time just above the marked end (a); keep all hammer strikes above this line (b).
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4 Flip the opposite side (the black side) of the rod up and strike the rod squarely with the hammer one time (a) the same distance above the mark as the opposite side (the blue side) (b).
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5 Flip the red side up and strike the rod once the same distance above the mark as when you struck the blue and black sides.
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6 Flip the opposite side (the unmarked side) up, and strike the rod squarely one time the same distance above the end mark as you did with the other three sides.
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At this point, the rod should have been struck one time the same distance above the end mark on all four sides; this is referred to as the first course of forging.
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7 Begin the second course by placing the blue side up and striking the rod once slightly above your previous strike and then striking the rod once at your previous strike.
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8 Flip the opposite side (the black side) up and strike this side twice as you did with the blue side.
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9 Flip the red side up and repeat.
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10 Flip the unmarked side up and repeat.

This is the second course of forging. Begin the third course, repeating the same steps as the first two courses and moving up the rod with each course. You should be able to complete about ten courses before you will need to anneal the rod again. When the metal starts to resist the hammer, anneal again. Do not stop in the middle of a course; finish the course before annealing the metal.
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11 Planish the tapered copper rod, sand, and finish it to your liking.

You might find it helpful to planish the rod before annealing it; this will refine the shape and reduce the cleanup time once the forging is done. After the piece has been annealed, color the sides again and continue until you have worked the entire length of the rod.
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Forging with a Ball-Peen

The rounded face of a ball hammer forces the metal away from the blow in all directions and is particularly useful in forging to widen the metal.

1 Cut a 2" (5.1 cm) length of the square copper rod and anneal it (page 52).
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2 Place the rod on the anvil and, using a ball-peen, start to strike the rod, working from the center out to the edges, with even overlapping blows (a). Work one side, then the other; this will keep the forging centered in the middle of the rod (b).
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ANTICLASTIC AND SYNCLASTIC FORMING

Merriam-Webster’s dictionary defines anticlastic as “having opposite curvatures at a given point; specif: curved convexly along a longitudinal plane section and concavely along the perpendicular section.” In other words, a shape that resembles a saddle or one of those potato chips that come in a tube.

Merriam-Webster’s dictionary defines synclastic as “curved toward the same side in all directions.” In other words, like a bowl or a dome.

You have already made a synclastic shape when you formed the dome and teardrop shapes in the Dapping chapter (page 90), but we have yet to make anything like an anticlastic form so there is where we will start.
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YOU WILL NEED

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad or annealing pan with pumice media

• steel or plastic sinusoidal stake

• steel or plastic cross-peen hammer

Materials

• 24-gauge (.020") (.511 mm) brass or copper sheet

• easy silver solder





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear ear protection.

• Wear flame-resistant clothing and closed-toe shoes.
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Anticlastic shape
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Synclastic shape



Anticlastic

Anticlastic forming requires a special tool called a sinusoidal stake. This stake is shaped into undulating peaks and valleys and is most commonly made from steel or a hard plastic; this technique will also require a cross-peen hammer. If you use a steel stake, it is a good idea to use a plastic hammer. A steel hammer and a steel stake, if not used correctly, can make this technique very frustrating to learn. You can also use a plastic stake with a steel hammer.
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1 The anticlastic shape is extremely strong after forming; this technique will allow you to use a much thinner gauge sheet metal, which will result in a lighter piece of jewelry. Cut a 1/2" (1.3 cm) wide piece of the brass or copper sheet that is long enough to wrap completely around your sinusoidal stake and hang loosely. This length will vary with the type of stake you choose and the project you are making.
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2 True up the ends and solder them together; then round up the piece on a mandrel as with the round bezel in the Setting Stones section (page 125). During the forming process, the ends need to be held firmly together or the form will twist out of shape; soldering them together gives you less to worry about while learning this technique and will make it easier. Mark a centerline around the ring using a permanent marker; this will help you keep the metal centered on the stake and provide a visual guide to follow.
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3 Place the ring over the end of the mandrel and into a valley large enough to allow the piece to sit in the valley but not touch the bottom. The smaller the valley, the higher the metal will sit on the sides and the wider the gap between the metal and the stake. Sink the metal slowly; the gap should be no greater than 10 mm (.39").
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4 Hold the soldered metal ring and pull with slight downward pressure; be sure to keep the metal in contact with the stake at all times. If you chose not to solder the ends together, pinch them together firmly. Begin striking the edge of the metal that is furthest away from you, rotating the ring as you begin to sink the edge against the stake.
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5 Continue working this edge all the way around.
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6 Repeat steps 4 and 5 on the opposite edge of the ring. You should end up with a ring that is flared on both ends with a bulge of unhammered metal between the ends.
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7 Hammer the bulge of metal down to the valley floor, working all the way around to finish the piece.
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Synclastic Forming

As previously mentioned, the dome and the teardrop shape made in the Dapping chapter (page 90) are synclastic forms and the same process—a block of wood is used for forming—can be used for any synclastic shape.


YOU WILL NEED

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad or annealing pan with pumice media

• block of wood

• ball-peen hammer

• dapping punch

• plastic mallet

• bench vice

Materials

• 24-gauge (.020") (.511 mm) brass or copper sheet





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear ear protection.

• Wear flame-resistant clothing and closed-toe shoes.
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1 On the end grain of the basswood block that you carved the teardrop shape in, use a ball-peen hammer to form a round depression. Secure this block of wood in a bench vice.



2 Cut a 3/4" (1.9 cm) strip of the brass or copper sheet and anneal it (page 52).
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3 Set the end of the strip in the depression that you made in the end of the block (a) and, with a ball-peen, begin sinking the strip into the depression (b). As you sink the strip, it will begin to curl up toward you (c-d); continue until you have formed the entire strip (e).
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4 Anneal the piece that you just formed. Select a dapping punch that has a slightly smaller diameter than the inside curvature of the formed strip, and secure in the bench vice.
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5 Holding the form firmly against the dapping punch, use a plastic mallet to planish the form, starting with the edges and moving to the center; this will true up the outside edge of the form and give a smooth outside radius; continue until the form is complete.
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SETTING STONES
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Whether a gemstone will be the focal point of a piece of jewelry or an accent to the piece, it is the metaphorical cherry on top and is usually the final step in fabricating your designs. As with all jewelry-making techniques, stone setting is a constant work in progress and is arguably the technique that requires the most practice.

Setting stones can be tricky and a little nerve-racking when working with expensive gems and materials. It is highly recommended to practice these techniques with inexpensive materials, like copper and brass and manmade stones like cubic zirconium, before attempting with expensive stones.
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BEZEL SETTING

Bezel setting is most often used to set opaque, cabochon gemstones, but this is not to say that transparent faceted stones are never bezel set. Bezel setting is the most secure setting for any stone; it relies on a strip of metal that is formed around the stone and then folded over the shoulder of the stone, securing it around its entire perimeter.

You will need to add a few new tools to your toolbox to do this. First, a pair of straight metal shears will be needed. Bezel wire is usually a thin gauge metal, 26–30 gauge, and although a saw and saw blade can be used, it is quicker and easier to cut caps with a pair of shears. A forming mandrel will also be very helpful; they come in different shapes and sizes for a variety of uses. Other than a nonmarring mallet, the only other specialty tools for bezel setting are a burnisher, a bezel roller, and a set of dividers.

[image: Image]


YOU WILL NEED

Tools

• saw frame and 5/0 saw blades

• needle files

• 1,000-grit sandpaper

• 600-grit wet or dry sandpaper

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• nonmarring mallet

• round unmarked ring mandrel

• straight-cut shears

• burnisher

• bezel roller

• dividers

Materials

• round cabochon of your choice

• odd-shaped cabochon of your choice

• rectangular faceted gem of your choice

• 26-gauge (.016") (0.404 mm) fine silver bezel wire to fit your stone

• 24-gauge (.020") (.511 mm) fine silver bezel wire to fit your stone

• 24-gauge (.020") (.511 mm) sterling silver sheet to fit your bezel

• hard silver solder

• medium silver solder

• flux

• binding wire

• pencil or fine-tip marker





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear eye protection.

• Wear flame-resistant clothing and closed-toe shoes.






Mandrels

[image: Image]

Some ring mandrels come with ring sizes marked on the mandrel surface; these are needed when sizing a ring but are not helpful in forming bezels; mandrels used in making bezels need to have a smooth surface. There are two reasons for this: One is that the bezel can get stuck in incised lines surrounding the mandrel during the forming process, which makes it difficult to remove. Second, there is a possibility that the numbers on the mandrel may get imprinted into the bezel surface, effectively ruining it.
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Making a Bezel
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1 Using your dividers, measure from the bottom to the shoulder of the stone. The shoulder of the stone is where the doming begins.
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2 Using the divider that you set to the shoulder of the stone, select the size of bezel wire that will work for your stone. The wire needs to be the same size or slightly wider than the dividers.



Note: Bezel wire comes in several different widths, gauges, and metals, and unless you work with machine-cut and calibrated gemstones, the width needed will differ from project to project.
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3 Wrap the bezel wire around the stone.
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4 Mark on the outside of the bezel where the end of the bezel meets.
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5 Using a pair of shears, cut the bezel straight across the strip.
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6 File and sand the two ends for a tight-fitting joint. You might need to use a pair of flat-nose pliers to gently flatten the cut ends of the bezel. The shears have a tendency to slightly deform the cut.
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7 Place the bezel on a fiber soldering pad and flux the joint.
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8 Place a small pallion of hard silver solder on the top of the joint.
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9 Solder the bezel by slowly heating the piece to dry the flux and then heating the entire piece until the solder flows (a). When you think you are nearing the temperature at which the solder will start flowing, concentrate the heat more at the base of the joint; this will help to draw the solder down as it flows (b).
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Fuse or Solder

[image: Image]

Bezel wire of fine silver or high karat gold can be fused instead of soldered (see page 66).
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10 Using copper tongs, quench the piece in clean water, place in a warm pickle bath for 5 minutes, neutralize the pickle in the baking soda solution, rinse clean, and dry.
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11 The stone should fit inside of the bezel comfortably and should not have any side-to-side motion.



If the bezel is too big for the stone, it will have to be cut and resoldered; if it is too small, then follow these steps.
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1 If the bezel is too small to fit the stone, it can be stretched somewhat using a mandrel and a mallet. Place the bezel on the mandrel and slide it down until it stops. Using a mallet, lightly tap the bezel down toward the handle of the mandrel, working all the way around it; this will start to stretch the bezel. Be gentle—the bezel is soft and the edge can collapse if struck too hard.
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2 Once you have worked all the way around the top of the bezel, strike the bezel with the face of the mallet, flattening it against the mandrel, again working it all the way around.



3 Remove the bezel, flip it over, and slide it back on the mandrel. Repeat steps 1 and 2 to true the bezel up.

The bezel is now ready to be soldered directly onto your designed piece. It can also be used to make a bezel cup that can be used on its own or attached to a design by soldering or cold connection.


Making a Bezel Cup
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1 Cut a piece of the sterling silver sheet big enough to fit your bezel. Set the bezel on the sheet and inspect how tight the joint is between the two. Remember the joint has to be completely tight with no light showing through.
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2 If there is any space between the bezel and the sheet, sand the bezel on a piece of 600-grit wet or dry sandpaper until the bezel sits flat on the sheet metal.
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3 Place the piece that you are soldering the bezel to on a fiber soldering board and coat with flux.




Sanding Circles
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Moving the bezel in a circular motion as you sand will help in sanding the bezel evenly.
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4 Place the bezel, sanded side down, on top and lightly push down. If the flux is keeping the bezel from sitting all the way down on the sheet, don’t worry. The bezel will settle as the flux melts; this will not interfere with the soldering process as long as the joint was properly prepared. Place a few pallions of medium solder on the inside of the bezel, making sure that the solder is touching both the sheet and the side of the bezel.
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5 Solder the bezel to the sheet. Heat the piece slowly to dry the flux and make sure that the solder pallions have not popped off the piece or moved out of alignment. Once the flux is dry, you can be more aggressive with heating the entire piece. Once the flux melts, concentrate your flame at the joint, more on the sheet metal than on the bezel. Continue heating all the way around the bezel until the solder flows and is drawn under the bezel and to the outside; this will present itself as a shiny line at the joint.
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6 Using copper tongs, quench the piece in clean water, place in a warm pickle bath for 5 minutes, neutralize the pickle in the baking soda solution, rinse clean, and dry.
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7 Cut the bezel cup from the rest of the sheet using a saw frame and a 5/0 saw blade. File the edges, sand smooth, and polish.




Easy Rotation
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Place the fiber soldering pad on top of a rotating metal tray or an annealing pan so you can rotate the piece while soldering it; this will make it easier to heat the piece evenly.
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Setting the Stone
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1 Before popping the stone in to see your handy work, drill a small hole in the bottom of the bezel cup. A bezel cup does not like to give up the stone once you drop it in, so you need a way to push the stone out if it gets stuck. If your design does not allow you to drill a hole in the bottom, then another trick is to use a length of dental floss under the stone; this will allow you pull the stone out. It’s likely you will need to remove the stone at least once while you are fine-tuning the fit.
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2 Sand the top of the bezel, as you did the bottom, with 600-grit wet or dry sandpaper; this will even out the edge for a uniform height.
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3 Being very careful, use a sharp hobby knife to trim away the burrs from the inside edge of the bezel that were made during the sanding process; this step can also be done with a round needle file.
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4 Wrap a piece of 600-grit wet or dry sandpaper around a piece of paint stick and sand the outside edge of the cup, removing the burrs and beveling the edge slightly; repeat with 1,000-grit sandpaper.
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5 Place the stone into the cup and set it on a surface that will not scratch the back while you are setting the stone. Holding the cup securely, use the bezel roller to push the bezel over the shoulder of the stone, turn 180°, and repeat pushing the bezel over the shoulder of the stone. Turn 90° and repeat; then turn 180° and repeat. When you finish, the bezel should be set in four places, each 90° apart. This will help to center the stone in the cup.
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6 Repeat step 5 on the areas of the bezel that have not been set; continue until the bezel has been set around the entire stone. After this process, the bezel will be fairly rough; smooth it out by starting in one spot with the bezel roller and rolling it against the bezel, smoothing it around the stone.
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Asymmetrical Stones

You will take these steps to bezel set cabochon stones, whether round, square, or asymmetrical. The only difference is that some shapes are more difficult to make a bezel for than others. This stone is pretty difficult to wrap a bezel around and get a tight fit and the likelihood of finding a mandrel are pretty slim; all you need to conquer this challenge is some masking tape.
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Alternatively, accomplish the same thing with the rounded side of a burnisher.

7 Using the tip of a burnisher, apply slight pressure and burnish the top edge of the bezel to complete the setting.
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1 Use a set of dividers to measure the highest point of the stone’s shoulder. This stone, due to its shape, does not have a shoulder with a consistent thickness. Use a bezel that matches the stone’s thickest shoulder.
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2 Using a length of masking tape, wrap it around the stone as you would bezel wire, and mark where you need to cut.
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3 Remove the tape from the stone, being careful to avoid stretching it, and place it on your selected bezel wire.
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4 Using a pair of straight shears, cut the bezel wire approximately 1 mm (.04") longer than your mark. This will account for the thickness of the bezel and for any filing and sanding that will be necessary to true up the joint for soldering.
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5 Solder the bezel using hard solder. Large bezels and funky-shaped bezels can be difficult to solder; the ends will attempt to slide past each other when they are heated. This is most prevalent on bezels that have been work hardened when they are formed on a mandrel. When heated, the metal will move as it relaxes and becomes annealed. There are a couple of ways to counteract this problem. The first way would be to anneal the piece prior to soldering. Or, while it is being soldered, hold the piece in a jig, which can be easily made with a few metal tacks or finish nails and a soft charcoal block.
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6 Gently fit the bezel around the stone; use a burnisher to smooth the bezel as you work it around the stone.
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7 If the bezel is too large, cut it and resolder. If it is too small, clamp a ring mandrel in a vise and use it and a mallet or planishing hammer to stretch the bezel slightly.
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8 Since the shoulder of this stone is not consistent, trim the bezel to fit the contours of the stone before setting.
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9 Using a pencil or fine-tip marker, trace around the shoulder of the stone on the inside of the bezel (a). This is the material you will need to remove with a saw and files (b).
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10 Once the bezel has been fit to the stone, sanded, and polished, set the bezel around the stone as you did with the round cabochon in the previous example.



Bezels for Faceted Stones

Although faceted stones are more associated with being set in prong settings, they are often bezel set. The only real difference is that two bezels need to be made instead of one.


[image: Image]

1 Using a set of calipers, measure the total depth of the stone. The outside bezel needs to be this depth or greater, so the pavillian of the stone does not protrude past the bezel wall.
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2 Position a set of dividers to the height of the stone.
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3 Using the dividers that have been set to the height of the stone, score the bezel.
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4 Using a square needle file, file a 90° groove a little more than halfway through the bezel wire.
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5 Set the dividers to the width of the stone.
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6 Score the bezel with this measurement. You need to measure from the top of the scored line.
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7 Using a square needle file, file a 90° groove a little more than halfway through the bezel wire. Repeat steps 2–4 until you have three grooves, two measuring the height of the stone and one measuring the width.
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8 Using flat-nose pliers, bend the bezel at the score lines into a rectangular shape (a); true up the ends and bind together using binding wire (b).
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9 Solder the ends together with hard silver solder; flow a pallion of solder in the three remaining corners. Then quench, remove binding wire, place in pickle pot for 5 minutes, neutralize in baking soda bath, rinse clean, and dry. This will be the outside bezel.
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10 You will now need to make a bezel that is smaller in width and will fit inside the one you just made. To find out what size bezel you need, use a set of dividers to measure from the table of the stone to just below the girdle of the stone.
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11 On a piece of bezel wire the thickness that was used for the outside bezel, scribe a line with the dividers.
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12 Use this to match up a bezel or cut this wire down to size.
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13 Make a bezel that fits inside the one you just made; this is what keeps the stone from falling through. You can use a thinner gauge of bezel wire to make the inner bezel and use flat-nose pliers to bend the wire into shape.
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14 Place the inside bezel into the outside bezel and the stone into the setting to make sure that the stone sits squarely in the seat. If it does not, sand the inside bezel until the stone sits square and the table is flush with the top edge of the outside bezel (see Making a Bezel Cup, step 2, page 128).
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15 Solder the inside bezel into the outside bezel using medium solder. Quench, pickle, neutralize, rinse, and dry.
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Cross-section of setting




[image: Image]

16 Using a square needle file, make notches in the corners of the bezel. This will allow the sides to fold over easier.
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17 With a flat file, bevel the edges of the bezel setting slightly.
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18 With a burnisher, roll the bezel over the edges of the stone. Be careful that you do not put too much pressure on the stone itself.




[image: Image]

19 File and/or sand any tool marks that were left in the bezel; then polish and buff.



PRONG SETTING

A prong setting secures a gemstone to a piece of jewelry in a way that allows the majority of the stone to be visible, unlike bezel setting where only the top of the stone is visible. This chapter will cover setting a gemstone in a standard four-prong setting. Although there are many different types of prong settings on the commercial market, and an innumerable amount that can be made, the steps of the setting process are all the same.
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YOU WILL NEED

Tools

• set of #2 needle files

• flat-nose pliers

• flex shaft

• dividers

• silicone polisher wheels with mandrel

• inside ring vice or bench vice and leather or rubber pads

• small hammer

• small drift punch with a smooth polished face

• bench pin

Materials

• ring with prong mount setting (un-notched)

• stone to fit setting





SAFETY PRECAUTIONS




• Know where your hands are at all times.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear eye protection.

• Wear breathing protection, such as a particulate respirator.
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1 Set the stone onto the setting; the girdle of the stone should just rest on the tips of the setting. If the stone drops completely into the setting, the setting is too large. If the stone’s girdle sits above the tips of the prongs, the setting is too small. Starting with the proper setting for the stone will make the job easier.




[image: Image]

2 Measure from the edge of the stone to the starting edge of the stone’s table. Deduct one-fourth of the length; for example, the length from the edge to the table of this stone is approximately 2 mm (.0787") minus one-fourth of this length is .5 mm (.0197") = 1.5 mm (.0591").
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3 Measure down from the tip of the prong the length that you have calculated for your stone (see step 2) and, using a triangular needle file (a), file a line straight across the prong (b).
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4 Using dividers, transfer this length to the other prongs; this length is very important—if it is not exact, your stone will not sit level in the setting.
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5 File the prongs to the shape in the illustration (a). Notice that the seats match the angle of the pavilion of the stone; this is important to achieve a uniform setting. This is the most time-consuming step of the process; take your time and your patience will be rewarded. You may need to replace and remove the stone at least a few times. You will know you have achieved your goal when the stone sits in the seats without rocking from side to side.
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A bit of beeswax will make it easier to install and remove the stone during the fitting process.



6 Once the seats have been filed properly, smooth and polish them with sandpaper. Or use silicone polishing wheels. They come in several shapes, sizes, and grits and you use them as you would sandpaper, stepping down in grit until you achieve a polished surface.


Progress Check
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Cutting and polishing happens very quickly when you use mechanical means, so check your progress often.
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7 Secure the setting in such a way that you have both hands free. For rings, an inside ring vice works great; or clamp it in a bench vice—just use rubber or leather to protect the shank from the vice jaws.
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8 Using flat-nose pliers, carefully fold the prong tip over the crown of the stone. Work one prong (a), then the opposite prong (b), making sure that the stone stays square and level in the setting at all times.



[image: Image]



[image: Image]


9 After the prongs have been set against the stone, use a needle file to gently round over the prong tips. The main problem with prong settings is that they can snag on clothing and other objects. This can pull the prong open and the stone can be lost. Careful attention in shaping the prong tip will greatly reduce this possibility.
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10 Using a drift punch and hammer, lightly tap the prong tips to set them tightly against the crown of the stone.
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11 Polish the tips using a fine-grit silicone polishing wheel and a flex shaft (a). The setting is now complete (b).
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TUBE SETTING

Tube setting is exactly what the name implies—setting a stone in the end of a tube. This method is most helpful when setting small, round faceted stones, where creating a traditional bezel would be highly time consuming, not to mention a bit tricky.

To complete this chapter, you will need a set of burs, setting burs to be exact. Burs are rotary tools that are used with the flex shaft, and they come in different shapes for different uses (see the Bur Types and Their Uses chart in the appendix for more information, page 220). Another set of tools that is very helpful, but not required, is a set bezel rockers; these are round rods with a cup-shaped depression in one end. These tools allow you to close a bezel around a small round stone very quickly; they can also be used for closing round prong settings.
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YOU WILL NEED

Tools

• set of setting burs

• flex shaft

• burnisher

• tube setting burnishers (optional)

• bezel rockers (optional)

Materials

• 5 mm (.2") round-faceted stone of your choice

• 5.5 mm (.22") silver, brass, or copper tubing

• scrap brass sheet





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands are at all times.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear eye protection.

• Wear breathing protection, such as a particulate respirator.
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Bezel rockers
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1 Cut a length of tubing longer than your gem is tall. The tubing’s outside diameter should be .5 mm (.0197") larger than the diameter of your stone and the inside diameter should be .5 mm (.0197") smaller than the stone. For example, for a 5 mm (.197") diameter stone, use tubing with an outside diameter that is 5.5 mm (.216") and an inside diameter that is 4.5 mm (.177").
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2 File and sand the ends level and flat, and solder the tubing to a piece of brass with easy solder (page 54); typically, you would solder the tube directly to your design. Select a stone setting bur the same size diameter as your stone and secure it in the hand piece of your flex shaft. Holding the hand piece level and straight, cut a bearing, or seat, into the tubing (a) until the stone sits down into the tubing and the sides of the tube extend above the girdle of the stone about .5 mm (.02") (b).
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3 Slightly bevel the edge of the tubing with a needle file and sand smooth.
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4 Select the proper size bezel rocker; it should be just large enough to fit over the edge of the tubing and when rocked back and forth will not slip off the tubing. Place it over the tubing and stone and push down firmly (a). Keep downward pressure and rock the burnisher north, south, east, and west (b-c) until the bezel has been pushed down on top of the girdle of the stone evenly.
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5 Use the tip of a small burnisher to burnish and smooth the edge of the tubing
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6 The setting is finished.



FLUSH SETTING

This technique allows you to set stones flush with the metal surface of your design. Flush setting is used most for small diameter round-faceted gems and, with practice, can be the fastest method of setting these types of gemstones.
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YOU WILL NEED

Tools

• drill bits

• set of setting burs

• flex shaft

• small burnisher

Materials

• 3 mm (.12") round-faceted stone of your choice; cubic zirconia are best to use for practice

• 22-gauge (.643mm) (.025") copper sheet, 1" x 1" (2.5 x 2.5 cm)





SAFETY PRECAUTIONS




• Know where your hands are at all times.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear eye protection.

• Wear breathing protection, such as a particulate respirator.
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1 Locate the center of the copper sheet, mark, center punch, and drill a 1.5 mm (.06") hole straight through the piece. The size of this pilot hole will differ with the size of stone that you are setting. The hole should be one-half to three-fourths the diameter of the stone.
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2 Select a 3 mm (.12") setting bur; install it in the flex shaft and cut the seat for your stone. Be sure to keep the bur level and straight (a). Carefully cut the seat, occasionally clearing the hole of shavings and inserting the stone (b), until the table of the stone is flush with the metal surface (c).
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Plan Ahead
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Depending on the gauge of metal you are using, as well as the size of stone, the pavilion of the stone will protrude through the back of the metal. This will need to be taken into account so it does not rub against the wearer’s skin when worn, especially in rings.
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3 Select a small burnisher; although burnishers can be purchased in many sizes, they are just as easy to make. This one was made out of a worn bur; the tip was ground to a rounded profile and polished (a). It can be used as is, but you will have better control if you use some type of handle (b).
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4 Using the burnisher at a roughly 45° angle, push down on the edge of the metal around the hole and move around the circumference (a-b). This will push a small amount of metal over the girdle of the stone and give the setting its signature beveled frame (c).
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PROJECTS
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Try these projects to practice techniques and build your metal jewelry making skills. Each project incorporates techniques that have been taught in earlier chapters of the book. Feel free to introduce your own design ideas into your projects while you learn.

STRETCHED DIAMOND EARRINGS
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YOU WILL NEED

Skills

• sawing

• drilling

• piercing

• finishing

Tools

• saw frame of your choice

• 5/0 saw blades

• bench pin with holder

• flex shaft with hand piece and chuck key

•#60 (.0400") (1.01mm) drill bit

• beeswax or commercially available bur lubricant

• small center punch

• small hammer

• steel bench block or anvil

• pliers: round-nose, flat-nose, and chain-nose

• wire cutters

Materials

• 400-grit and 600-grit wet or dry sandpaper

• 22-gauge (.025") (.0643 mm) brass sheet

• 20-gauge (.032") (.813 mm) sterling silver round wire

• rubber cement





SAFETY PRECAUTIONS




• Wear eye protection.

• Wear breathing protection, such as a particulate respirator.

• Know where your hands and fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.
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1 Draw out an elongated diamond shape, as shown, and copy it to tracing paper. Then cut two pieces of the brass sheet large enough to accept your design. Notice the circular design on the top; this will be where your ear wire will attach.
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2 Using rubber cement, adhere a traced drawing to both sheets of brass and, with a 5/0 saw blade and saw frame, pierce the center design; then cut the main shape from the sheet. Always cut the smaller shapes first; this will give you more metal to hold on to and better control for piercing.
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3 File the edges, drill a hole in the center of the round design on the top of the earring, and finish the piece as desired. This piece has a 600-grit finish and the cut edges have been polished with small polishing wheels and the flex shaft.



[image: Image]


[image: Image]

4 Using a set of round-nose pliers, make a small hoop in the end of the sterling silver round wire.
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5 Now wrap the wire around a round mandrel; a small dapping punch works well for this. Keep the small hoop that you made earlier facing you.
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6 Using side cutters, clip off the ear wire.
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7 Repeat steps 4–6 to make a complete set of ear wires.
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8 File and sand the ends of the ear wires to a smooth, rounded surface. You can also use an inverted cone bur to do this. When dragged across your skin, the end should feel smooth.
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9 Using two pliers, open the loop that you formed in the end of the ear wire large enough to slip the loop of the earring through and then close the loop to secure the two pieces together.
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CAPTIVE STONE PENDANT
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YOU WILL NEED

Skills

• sawing

• drilling

• piercing

• finishing

• patination

• riveting

Tools

• saw frame of your choice

• 5/0 saw blades

• beeswax or commercially available bur lubricant

• bench pin with holder

• flex shaft with hand piece and chuck key

• 11/4 mm (.0492") drill bit

• small center punch

• small hammer

• steel bench block or anvil

• pliers: round-nose, flat-nose, and chain-nose

• wire cutters

• tubing jig (optional)

• riveting hammer

• 400-grit and 600-grit wet or dry sandpaper

• centering gauge

• protractor

Materials

• 20-gauge (.032") (0.813 mm) copper sheet

• 20-gauge (.032") (0.813 mm) yellow brass sheet

• 16-gauge (.050") (1.29 mm) round yellow brass wire

• 3/32" (.0938") (2.38 mm) outside diameter brass tubing

• 10 mm (.39") round carnelian cabochon cut gem

• liver of sulfur, warmed and mixed properly

• rubber gloves

• rubber cement

• tape





SAFETY PRECAUTIONS




• Wear eye protection.

• Wear breathing protection, such as a particulate respirator.

• Know where your hands and fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.
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1 Draw out a turbine pattern in the middle of a 1 1/2" (38.1 mm) circle, copy to tracing paper, adhere it to a piece of the copper sheet with rubber cement, let dry, and then pierce and saw the piece out (see piercing and sawing sections, pages 20 and 28).
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2 Cut out a 1 1/2" (3.8 cm) circular piece from the yellow brass sheet.
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3 Using a centering gauge, mark eight equally spaced lines in pairs opposite each other.
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4 With a protractor, draw a circle to connect the lines—these are your drill points. Center punch all your marks (page 26).
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5 Align the copper and brass circles and tape them tightly together.
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6 Using a 1.25 mm (.0492") drill bit, drill all the holes through the copper and brass plates. Mark a registration mark on the two pieces; then using a three square file, notch the edge of each circle.
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7 File and sand the piece and cut out the circle in the center to free the blades and bend them into the piece. These will provide the tension that keeps the stone in place.
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8 Straighten and harden a 4" (10.2. cm) piece of the round yellow brass wire (see Annealing chapter, page 52). Insert it into one of the holes in the brass sheet and put the piece together temporarily. Now take the measurements for the tubing that will fit between the two plates and the length that you need to cut the brass wire for the rivet. Cut the tubing 1.5 mm shorter than your measurement (see Riveting page 42).
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9 After the rivets have been cut and filed flat, grasp them tightly in the jaws of a flat-nose pliers and, supporting the pliers on a anvil or bench vice, begin to mushroom out one end of the rivet. Do not support the rivet with the vice or anvil; if you do, you will mushroom out both ends. Mushrooming one end of each rivet will make assembly much easier.
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10 Using a bud bur or a larger drill bit, chamfer each hole on the back of the brass plate and the front of the copper plate; again see Riveting (page 42) for more information.
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11 Cut all of the tubing to the measurement from step 8, and file the ends level.
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12 Polish the brass plate and patina the copper plate with liver of sulfur (Patina page 35). Then start assembling the piece, rivets through the back of the brass sheet, tubing over the rivets, stone set in the center, and finally copper piece on top. There will be tension and you will have to push the copper piece down and hold it down until you have mushroomed over the rivets enough that it holds together on its own. Set all of the rivets tight by working the front and the back alternately (see Riveting page 42).
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HAMMERED TEXTURE NECKLACE
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YOU WILL NEED

Skills

• sawing

• piercing

• filing

• finishing

• hammer texturing

• dapping

Tools

• saw frame and 5/0 saw blade

• dapping punches

• dapping block

• brass hammer or weighted mallet

• embossing or ball-peen hammer

• flex shaft

• drill bits

• polishing cabinet and buffs or polishing wheels and mandrels for the flex shaft

• center punch

• #56 (.0465") (1.181 mm) drill bit

• needle files

• round burs

• length of 3/16" (4.8 mm) round wood dowel

• pliers: round-nose, flat-nose, and chain-nose

Materials

• 18-gauge (.040") (1.024 mm) round brass wire

• 22-gauge (.025") (.0643 mm) nickel sheet

• 22-gauge (.025") (.0643 mm) red brass sheet

• 22-gauge (.025") (.0643 mm) yellow brass sheet

• polishing and buffing compounds

• marker





SAFETY PRECAUTIONS




• Wear eye protection.

• Wear breathing protection, such as a particulate respirator.

• Wear hearing protection.

• Know where your hands and fingers are at all times.

• Secure long hair, no loose clothing, and wear closed-toe shoes.

• Remove distractions and be mentally present.





1 Draw some asymmetrical shapes in different sizes and transfer them to tracing paper. This necklace is composed of nineteen pieces, not including the clasp, but there are only seven different shapes.
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2 Using a saw and 5/0 saw blade, cut the shapes out of the nickel sheet, red brass sheet, and yellow brass sheet.
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3 Using the largest depression of your dapping block and the dapping punch to match, dap each shape. Dap one shape and then dap the identical shape but in its mirror image.
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4 Polish the rounded curvatures of the pieces but do not buff them. Clamp the dapping punch in a bench vice and with a ball-peen, texture each piece (a) and lay out the pieces in the desired order (b).
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5 With a marker, mark each piece where you want to attach them; keep in mind that you will be drilling a 1 mm (.04") hole and finishing the edges of the metal, so do not mark them too close to the edge. Approximately 2 mm to 2.5 mm (.08" to .1") should be sufficient.
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6 Center punch all of the marks. Since the metal is no longer flat, use the dapping punch as an anvil. Remember to tap lightly, so you do not pierce the metal and scar the surface of your dapping punch.
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7 Using a #56 (.0465") (1.181 mm) drill bit, drill each piece. Use a small ball bur to deburr the edges of the hole on both sides; this can also be done with a larger drill bit (see Riveting, step 2, page 42).
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8 Make jump rings to attach the pieces together using the round brass wire. Begin by clamping a dapping punch or metal rod that is approximately 3/16" (4.83 mm) in diameter into a bench vice and wrapping the wire tightly around it (a). Notice that the end of the wire is pinched between the punch and the vice face; this makes wrapping a tight coil (b) much easier.



[image: Image]



[image: Image]


9 Insert a wood dowel through the coil. It should be snug but the coil needs to move easily on the dowel; this will stabilize the coil during cutting, which makes the rings easier to cut.
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10 Use a saw and 5/0 saw blade to cut the rings. You want to cut only the top of the rings, so hold the saw at an angle. A notch, filed into the end of the bench pin, will help to steady the coil.
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11 Draw out a shape that will complement the other shapes in the necklace. Cut out one of the shapes with a long straight tail.
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12 Texture the pieces using a ball-peen; texture the piece with the tail on one side of the head (a) and the opposite side of the tail (b).
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13 File and finish the edges of both pieces and use a file to round over the end of the tail. With round-nose pliers, bend the tail over to make a hook (a-b) and, using the same drill bit that you used on the other pieces, drill a hole in the opposite end (c).
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14 Pierce the other piece to make an eye (a) and drill a hole in the opposite end as well (b). You have just made a hook and eye clasp.
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15 Now that all of the pieces have been made, take the time to file and sand all of the edges. Give all the pieces a light buff and sand the backs to a uniform mat finish. Do not, however, polish the pieces; aggressive polishing can mute the hammered texture.
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16 Using two pliers, grasp each side of a jump ring and open it by twisting the pliers in opposite directions, bypassing the ends (a). Repeat this procedure several times until you feel resistance to the twisting action (b-c). This will begin to harden the metal and will make the jump rings more durable. Work all of the jump rings in this manner before assembling the piece.
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17 Assemble the necklace. Since all the jump rings have been hardened, simply close the jump rings by twisting them until the ends meet. The joint should be very tight and barely visible.

LEAF PIN
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YOU WILL NEED

Skills

• sawing

• filing

• finishing

• riveting

• soldering

• annealing

• hammer texturing

• patination

• bezel setting

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• tweezers and soldering pick

• flux brush

• flex shaft

•#67 (.032") (.813 mm) drill bit

• saw and 5/0 saw blade and 3/0 saw blade

• needle files

• pliers: round-nose, flat-nose, and chain-nose

• wire cutters

• 400–1,500 grit sandpapers

• brass brush

• enameled pot or glass container

• rubber gloves

• rolling mill

• goldsmith’s hammer

• riveting hammer

• burnisher

• bevel roller

Materials

• 18-gauge (.040") (1.024 mm) yellow brass sheet

• 22-gauge (.025") (.0643 mm) copper sheet

• 20-gauge (.032") (.813 mm) yellow brass round wire

• 20-gauge (.032") (.813 mm) round copper wire

• 28-gauge (.013") (.254 mm) fine silver bezel wire to fit your stone

• 24-gauge (.020") (.511 mm) sterling silver sheet

• 18-gauge (.040") (1.024 mm) sterling silver round wire

• 18-gauge (.040") (1.02 mm) sterling silver strip, 4 mm (.157") wide

• stone of your choice that will work with the design





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear breathing protection, such as a particulate respirator.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame resistant clothing and closed-toe shoes.

• Wear hearing protection.

• Wear rubber gloves.
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1 Roller emboss a leaf onto a piece of the copper sheet (page 74). If you patina the piece and then sand with 1,000-grit sandpaper, the image will be highlighted and easier to cut out.
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2 Cut out the leaf form using a saw and 5/0 saw blade; file. Form into an undulating shape with your fingers.
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3 Cut a 1 1/2" x 1 1/2" (3.8 x 3.8 cm) square piece of the yellow brass sheet. Anneal, quench, pickle, neutralize, rinse, and dry the piece before texturing it with a goldsmith’s hammer.
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4 Solder two pieces of the round copper wire to the back of the leaf form using easy silver solder. Solder them to the flat areas of the undulating form that will sit on the brass plate; these will be the rivets to secure the leaf to the back plate.
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5 Make a bezel cup for your stone (a) and drill two holes in the back (b); these are to rivet the cup to the back plate (see Stone Setting section, page 120).
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6 Set the leaf form on the plate where you want to attach it and mark drill points for your rivets. Center punch and drill a hole using a #67 (.032") (.813 mm) drill bit.
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7 Set the cup into place and mark the drill points. Center punch and drill the holes using a #67 (.032") (.813 mm) drill bit. Chamfer the holes on the back of the piece and inside of the bezel cup.



8 Make a pin stem and catch for the piece and solder it into place (see the Forged Spiral Pin project, page 184 for instructions on constructing a pin stem and catch).
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9 Using liver of sulfur, patina the brass plate completely black and then sand the surface with 1,000-grit sandpaper to reveal the gold-colored metal below the oxidation (a). Patina the copper leaf compleatly black and sand with 1,000-grit sandpaper to highlight the pattern; then dip the leaf back in the liver of sulfur once or twice to bring some color up; stop when you are happy with the look (b).
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10 Use a dapping punch, flat side up, that will fit inside the bezel cup as a tiny anvil to support the rivet; prepare the rivet like you did in the Captive Stone Pendant project (page 160).

[image: Image]

11 Support the pendant and leaf shape on a piece of leather to avoid damaging the leaf. The copper rivet on the back of the piece is very soft and will mushroom over easily.

YIN YANG PENDANT
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YOU WILL NEED

Skills

• sawing

• filing

• finishing

• soldering

• annealing

• forming

• patination

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• tweezers and soldering pick

• flux brush

• flex shaft

• saw and 5/0, 3/0, and 1/0 saw blades

• needle files

• pliers: round-nose, flat-nose, and chain-nose

• wire cutters

• dapping punches

• planishing hammer

• brass hammer or weighted mallet

• block of basswood

• 600-grit sandpaper

• brass brush

• enameled pot or glass container

• rubber gloves

• bristle disk polishers: all grits

Materials

• 18-gauge (.040") (1.024 mm) yellow brass sheet

• 22-gauge (.025") (.0643 mm) nickel sheet

• 22-gauge (.025") (.0643 mm) copper sheet

• 12-gauge (.080") (2.052 mm) square red brass wire

• 18-gauge (.040") (1.024 mm) red brass sheet

• necklace or chain of your choice

• silver solders: hard, medium, and easy

• flux

• liver of sulfur, warmed and mixed properly

• marker

• lacquer or a conservator’s wax





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear breathing protection, such as a particulate respirator.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame resistant clothing and closed-toe shoes.

• Wear hearing protection.

• Wear rubber gloves.
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1 Using a saw and 5/0 saw blade, cut two shapes—one from the copper sheet and the other from the nickel sheet.
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2 Using the technique explained in Dapping (Not Round Shapes) (page 96), form both pieces.
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3 Using a saw and 5/0 saw blade or a disk cutter, cut two small circles for the eyes of the yin and yang, both the same size—one from the copper sheet and the other from the nickel sheet—and sweat solder the nickel disk to the copper shape and the copper disk to the nickel shape with hard solder (page 62).
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4 Set one of the pieces onto a piece of the yellow brass sheet and trace around it with a marker. Flux the sheet and place pallions of medium solder just inside the line.
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5 Set the first piece into place; it should be resting on the pallions of solder. Remember to flux the bottom edge of the piece before setting it down.



6 Solder the piece into place. Quench in clean water, place in a warm pickle for 5 minutes, neutralize in a baking soda bath, rinse clean, and dry.

7 Repeat steps 4–6 for the other piece.


Soldering
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When soldering a thicker gauge of metal to thinner gauge metal, the thicker gauge will take longer to reach temperature, so concentrate more of the heat on the thicker metal. You might find it helpful to solder on a soldering screen, where you can heat the metal from below as well as above.
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Caution
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This project solders a hollow shape to a flat shape. The chances of a complete seal between the two are very remote and when the piece is pickled, it can suck pickle into the cavity. This poses a problem for future soldering operations. If the moisture in the cavity is heated too quickly, steam pressure can develop and the metal can burst. There are two things you can do to prevent this; one is to slowly heat the metal to drive off the moisture, the other is to drill a small hole in the piece to allow the steam to escape safely.
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8 Wrap a length of the square red brass wire around a mandrel to form a ring large enough to just encircle the yin and yang, and solder the ends together. This is the same process you used to form a bezel around a circular stone (page 120).
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9 Solder the ring into place using easy solder; pickle, neutralize, rinse, and dry.
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10 Using a saw and 1/0 saw blade, cut the excess brass sheet from around the piece and file the edges smooth.
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11 Using round-nose pliers (a), make a hoop in the end of a 7 mm (.28") wide piece of 18-gauge (.040") (1.024 mm) red brass sheet (b) and solder the joint with hard solder (c).
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12 Use a marker and draw a V-shape (a). Using a saw and 1/0 saw blade, cut the shape out (b). Leave the bail attached to the sheet until you have filed and finished the edges.
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13 With a half-round file, make a groove in a soft charcoal block that will allow the bail to sit level with the yin and yang. Solder the bail into place using easy solder; pickle, neutralize, rinse, and dry the piece.
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14 Prepare the piece for a patina by removing the firescale that the pickling failed to remove with an abrasive pad or an 80-grit bristle disk and a flex shaft. Polish and buff the outside ring and bail to a high polish.
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15 Patina the piece with liver of sulfur until the copper becomes black (page 35). Then use bristle disks and polishing wheels to remove the patina from the areas you do not want patinated.

Seal the piece with lacquer or a conservator’s wax and the piece is done.
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SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear breathing protection, such as a particulate respirator.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame resistant clothing and closed-toe shoes.

• Wear hearing protection.





SYNCLASTIC CUFF
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YOU WILL NEED

Skills

• sawing

• filing

• finishing

• annealing

• synclastic forming

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• saw and 3/0 saw blade

• needle files and/or hand file

• 400–1,500-grit sandpapers

• polishing cabinet

• mallet

• bracelet mandrel

• block of basswood

• ball-peen hammer

• dapping punches

Materials

• 18-gauge (.040") (1.02 mm) red brass sheet



1 Cut a 6" (15.2 cm) length of the red brass sheet 1" (2.5 cm) wide and round off the ends with a file.

2 Anneal the piece of brass, quench, pickle, neutralize, rinse, and completely dry it.
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3 Using a depression in the end grain of a block of basswood and a ball-peen, begin forming the strip (see Synclastic Forming, page 116).
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4 The piece will naturally curl into a bracelet shape when formed correctly but the shape must now be bouged. Bouging is the process of refining the shape. Sinking the metal into the end grain does not produce a completely smooth surface. Bumps and ripples are created during the forming process and these need to be removed before proceeding. Select a dapping punch that matches the inside curvature of the bracelet and clamp it into a bench vice. With the mallet, begin smoothing out the imperfections.
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5 Once the piece has been bouged, imperfections will likely remain in the surface and you will need to planish them out. If you want a hammered finish, one course of planishing with the domed face of the planishing hammer should be all you need. If you want a smooth surface, use the flat face of the planishing hammer.



6 File the edges and sand them smooth, lightly polish, and buff the cuff and sand the inside to a uniform finish.

ANTICLASTIC CUFF
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YOU WILL NEED

Skills

• sawing

• filing

• finishing

• soldering

• anticlastic forming

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• flux brush

• saw and 5/0 saw blade

• needle files and/or hand file

• 400–1,500-grit sandpapers

• polishing cabinet

• metal or plastic anticlastic stake

• metal or plastic cross-peen hammer

• bracelet mandrel

Materials

• 24-gauge (.020") (0.511 mm) red or yellow brass sheet





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear breathing protection, such as a particulate respirator.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame resistant clothing and closed-toe shoes.

• Wear hearing protection.
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1 Draw an elongated ellipse shape that is 6" (15.2 cm) long and 3/4" (1.9 cm) at its widest. Trace it on tracing paper, attach it to the brass sheet, and cut the shape out using a saw and 5/0 saw blade or metal shears. If you are comfortable drawing, feel free to skip the tracing part. File and sand the edges smooth.
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2 Anneal the piece of brass, quench, pickle, neutralize, rinse, and dry. Then polish one or both sides, depending on your desired outcome; on this project the outside is polished and the inside is sanded to a 600-grit finish. Once you have finished the surfaces, wrap the strip around a bracelet mandrel to shape it (a); a bracelet mandrel is a bezel mandrel on steroids and has an oval shape. In the Anticlastic Forming chapter (page 113), we soldered the ring together before we started forming, which keeps the ends aligned. In this project the ends are left unsoldered (b).
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3 Select the sinusoidal stake you want to use and begin forming the piece as on page 113. A steel stake and a plastic hammer were used in that demo; in this project a plastic stake and a metal hammer will be used (a). This combination produces soft hammer marks, which gives the metal an almost fluid appearance. Work one edge; then flip the bracelet and work the other (b).
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4 Flip the bracelet again and move closer to the center and work one side, then the other. With wide strips, work the metal slowly and evenly toward the center.
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5 Once you have worked both sides until only a small bulge of metal remains in the center, work the center down.
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6 To get a uniform shape along the entire length of the bracelet, refine the tapered ends in progressively smaller valleys of the stake (a-b).
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7 Give the surface a light buff but do not polish; the piece was polished before it was formed—and polishing it at this point would all but eliminate the hammer texture.

FORGED SPIRAL PIN
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YOU WILL NEED

Skills

• sawing

• filing

• finishing

• soldering

• forging

• tube setting

Tools

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• flux brush

• saw and 5/0 saw blade and 8 saw blade

• needle files and/or hand file

• 400–1,500-grit sandpapers

• polishing cabinet

• mallet

• cross-peen hammer

• goldsmith’s hammer

• planishing hammer

• ring-nose pliers

• burnisher

• bezel rockers

• bezel mandrel

• horn anvil

• stone-setting burs

Materials

• 6-gauge (.162") (4.12 mm) square sterling silver wire

• 18-gauge (.040") (1.02 mm) round sterling silver wire

• 18-gauge (.040") (1.02 mm) sterling silver strip, 4 mm (.157") wide

• 5.5 mm (.216") OD sterling silver heavy wall tubing

• 5 mm (.197") round faceted gem of choice





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear breathing protection, such as a particulate respirator.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame resistant clothing and closed-toe shoes.

• Wear hearing protection.
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[image: Image]

1 Using a #8 saw blade, cut a 3" (7.6 cm) long piece of 6-gauge (.163") (4.12mm) square sterling silver wire.
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2 Anneal, quench, pickle, neutralize, rinse, and dry the piece thoroughly. Then begin to forge a taper (see Forging, page 107).
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3 Anneal, quench, pickle, neutralize, rinse, and dry the piece thoroughly. Then begin to curve the tapered piece (see Forging, page 106).
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4 Now that the piece is moving in the correct direction, use the horn of the anvil to continue shaping the spiral. You can use a planishing hammer or a mallet to continue the curve (a-c). Anneal the piece several times in this process, when it is truly needed. If the metal is resisting the tool, then it is time to anneal but do not stop in midcourse; finish the course and then anneal. Be careful to avoid overworking the metal as well; if you do, a crack will start to develop and ruin your forging.
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5 When the spiral becomes too small to continue forming on the anvil horn, use a bezel mandrel cinched in a vise and continue forming the piece. Remember to anneal.
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6 As the spiral tightens, the distance closes and you will have to use a smaller hammer. Use whatever hammer will work; a goldsmith’s hammer often works well. The cross-peen is used here (a-b), but be careful not to strike the metal with so much force that you change the dimensions of the metal—use just enough force that you are forming it (c).
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7 Anneal the piece and then true up the spiral with a final course of forging; this will also give a more uniform surface texture.
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8 Cut a length of the sterling silver heavy wall tubing to fit the round faceted gem that you chose (see Tube Setting, page 144).
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9 Solder the tube in the center of the spiral using hard silver solder; quench, pickle, neutralize, rinse, and dry.
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10 Now it is time to make a pin and catch. Place a length of the round sterling silver wire where you want to place the pin, and mark the length with a marker.


Hardening Wire
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Harden the wire by twisting it prior to measuring and cutting (page 53).
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11 Cut the wire 10 mm (.39") longer than the mark, and with a pair of ring-nose pliers, make a coil in the end of the pin stem. The tail should be about 5 mm (.2") long.
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12 Mark where you want to attach the pin stem and drill a hole, using a #60 (.040") (1.02 mm) drill bit, approximately 2 mm (.08") deep. Then file and finish the back of the piece.
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13 Insert the end of the pin in the hole and mark where you want to place the pin catch; it should be slightly below the pin when the pin is level.

[image: Image]

14 Take a length of the sterling silver strip and file; then finish the end until it is rounded and smooth.
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15 With ring-nose pliers, form a hook in the end of the strip; the gap should be just wide enough to allow the pin stem to pass through.

[image: Image]

16 Solder the catch into place using medium silver solder. Put the pin stem into place, adjust the length, and file and sand a gentle sloping point. The point should not protrude past the edge of the catch.

17 Solder the pin stem into place using easy solder. The pin stem is hardened and if you were to simply put the pin in place and solder it, it would lose its temper. You need to melt a pallion of solder into the hole and while it is still melted, insert the pin and immediately remove the heat and quench the piece. If done correctly, the pin should still be tempered, but if it has lost a little spring, gently tap it for a while with a hammer on an anvil or steel bench block to start to bring back the temper. You can also use a brass brush wheel on a flex shaft to clean and harden the pin at the same time. If the pin has lost all of its temper, remove it and replace it with a new one.


Pin Stems
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You can buy commercially available pin stems, catches, and hinges that will make this job easier. Then again, if you can make it, why buy it?
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RETICULATED EARRINGS
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YOU WILL NEED

Skills

• sawing

• filing

• drilling

• finishing

• soldering

• reticulation

• bezel setting

Tools

• flex shaft

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• tweezers and soldering pick

• flux brush

• saw and 5/0 saw blade

• needle files

• 400–1,500-grit sandpapers

• burnisher

• bezel roller

• polishing cabinet

• bezel-forming mandrel

Materials

• 20-gauge (.032") (.813 mm) sterling silver wire

• 26-gauge (.016") (.404 mm) 80/20 reticulation alloy sheet

• 24-gauge (.020") (.511 mm) sterling silver sheet

• 26-gauge (.016") (.404 mm) 14k gold-filled bezel wire, 3 mm (.12") wide

• 16-gauge (.050") (1.29 mm) square 14k gold-filled wire

• sterling silver wire to fit snuggly in your half-drilled pearl

• 3 mm (.12") cultured freshwater pearl, half drilled

• medium and easy silver solder

• gold-filled solder

• earring backs





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear breathing protection, such as a particulate respirator.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame resistant clothing and closed-toe shoes.

• Wear rubber gloves.





[image: Image]


1 Cut two 1" (2.5 cm) circles from the reticulation alloy sheet. Dome them with a doming block and punches, and prepare to reticulate (see Reticulation, page 80).
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2 Reticulate the domes. Concentrating the heat in one place will cause the dome to collapse; pull the flame away when you are satisfied with the results. Remember this technique is fickle.
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3 Make a bezel to fit the domes using the 14k gold-filled bezel wire and solder with gold-filled solder. Make a ring that fits around the bezel you just made using the square 14k gold-filled wire and solder with gold-filled solder.




[image: Image]

4 Solder both the ring and the bezel to a piece of the sterling silver sheet using medium silver solder. (If you are working with solid gold, then you should use gold solders.) Saw each cup from the sheet using a 5/0 saw blade; file and sand the edges smooth. Using a small chisel, hammer, and steel bench block or anvil, texture the outside ring.
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5 With a ball bur, make a small depression on the back of the earring where you want to place the earring post. This will give a place to melt a bit of solder; it will also increase the surface area, which translates to a stronger joint.
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6 Make an ear post out of hardened sterling silver wire. Start by rounding off the end with a file and sandpaper, or a cup bur, and then using a pair of ring-nose pliers, pinch the wire 2 mm (.08") down from the end (a). You want to pinch hard enough to make a depression on either side of the wire; then turn the wire and pinch it again, continuing until you have made a groove all the way around the post; this groove will give the earring back something to lock into (b).
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7 Cut the wire 12 mm (.47") long, file the end smooth, and solder into place using easy solder. You will need to melt the solder first; then put the wire into place and quickly quench the piece—do not heat the wire too much or you will anneal the post and it will be too soft to use.
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8 Select a wire that will fit snuggly into the hole in the half-drilled pearl.
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9 Solder a piece of that wire onto the surface of the reticulated dome in the depression caused by the dome collapsing.
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10 Because of the height of the outer ring, the bezel cup cannot be sanded down enough to provide a proper fitting bezel; plus, sanding the top of the bezel would also remove the gold plating. Instead, make a spacer to lift the dome a bit in the bezel cup. To do this, simply make a ring out of copper wire that fits inside of the bezel cup tightly, no need to even solder the ring—the gauge of wire needed will vary with each project.
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Before spacer
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After spacer
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11 Patina the reticulated dome and brass brush or sand lightly with 1,000-grit sandpaper to highlight the texture.

12 Set the bezel around the reticulated dome just like you would when setting a stone. Trim the post so that it goes into the pearl all the way and allows the pearl to sit on the surface of the dome. Use a good epoxy designed for post setting pearls (ask your supplier what they recommend) to adhere the pearl to the piece. It is a good idea to use a coarse sandpaper like 320-grit to remove the oxide on the post; this will also rough the surface up and provide a tooth for the epoxy to grab ahold of.

FLUSH-SET TEXTURED RING

[image: Image]


YOU WILL NEED

Skills

• sawing

• filing

• drilling

• finishing

• soldering

• flush setting

Tools

• flex shaft

• torch and striker

• pickle pot with pickle mixed and warmed properly and a neutralizing soda bath

• fiber soldering pad

• tweezers and soldering pick

• flux brush

• saw and 5/0 saw blade and 3/0 saw blade

• needle files and hand file

• 400–1,500-grit sandpapers

• stone-setting burs

• bud burs

• small burnisher

• polishing cabinet

• ring-forming mandrel

• ring gauge

• mallet

Materials

• 12-gauge (.080") (2.05 mm) sterling silver strip, 5 mm (.2") wide

• 7 round gems of your choice, 3 mm (.12") in diameter





SAFETY PRECAUTIONS




• Ensure proper ventilation.

• Know where your hands and fingers are at all times.

• Make sure the area is clear of any flammables.

• Secure long hair and no loose clothing.

• Remove distractions and be mentally present.

• Wear breathing protection, such as a particulate respirator.

• Wear eye protection.

• Never light a torch with a cigarette lighter.

• Work on a nonflammable surface.

• Wear flame resistant clothing and closed-toe shoes.

• Wear hearing protection.

• Wear rubber gloves.
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1 Cut a 63.5 mm (2") length of the sterling silver strip; this will make a size 8 ring. To determine the length of strip needed for a certain ring size, use this simple formula: the length of the metal strip required is equal to the inside diameter of the desired ring size plus the thickness of the metal used, times pi (3.1416):

length (mm) = inside diameter (mm) + metal thickness (mm) x π

For example, to make a size 8 ring, as we will in this project:

length (mm) = 18.0 mm + 2.05 mm x π

length (mm) = 63.0 mm (rounded up)

For band widths larger than 4 mm, add 0.5 mm to the total length; so for this ring we come up with a total length of 63.5 mm.


Conversions
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A conversion table of ring sizes and their millimeter equivalents can be found in the appendix (page 218).
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2 Unless you have bought dead soft sterling stock, you will have to anneal the metal strip before forming. Anneal, quench, pickle, neutralize, rinse, and dry (page 50).
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3 Clamp a forming mandrel in the bench vice and begin to form the strip around it using a mallet. The metal is thick and will require more force to shape (a). When you achieve a C-shape and can visualize the finished ring and how the ends will match up, file a slight bevel on each end (b). Do not decrease the length; just angle the ends slightly so they will close up properly. This will take experience to get the hang of.
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Tight Join
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If you have aligned the two ends and the joint is still not tight enough, run a saw blade through it a few times; this will remove a small amount of material and tighten up the joint.
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4 Once you have roughly rounded out the ring blank, begin closing the ends by tapping them with a hammer or mallet, alternating each one until the ends almost meet (a). The joint will not completely close, no matter what amount of force you put behind the hammer, so manipulate the ends with two pairs of pliers to close the joint. Bypassing the two ends (b) and then bringing them back together (c) will create tension in the band that will close the joint tight and help to keep it closed during soldering. Be patient and take your time.
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5 Solder the ring together using hard solder. You can slightly open the joint and insert a pallion of solder between the two ends and the tension will hold the solder in place. Flux the ring, solder, quench, pickle, neutralize, rinse, and dry.
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6 Round up the ring using a mallet and mandrel.




[image: Image]

7 Using a file, round over the outside (a) and inside (b) edges. Needle files can be used but a hand file will work quicker if a considerable amount of material needs to be removed. A hand file is a needle file’s bigger brother and is available in different shapes and cuts.
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8 Using finer cut needle files, clean up the edges, sand the ring, and polish.
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9 Using a dapping punch cinched in a bench vice and the cross-peen of a goldsmith’s hammer, texture the ring.

Now it is time to lay out where to flush set the gemstones; this is the easiest way to do this without complex equations.
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10 Wrap a piece of masking tape around the ring and cut it so the ends meet.
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11 Remove the masking tape and adhere it to a ruler. This piece is 70 mm long; since we want to set seven stones, mark their placement 10 mm apart.
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12 Reattach the tape to the ring and, using a divider set to the center of the ring, draw a line completely around it; now you have your drill points evenly spaced and in the center of the ring.
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13 Using a dapping punch cinched in a bench vice as your anvil, center punch each of your marks.
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14 Using a 1 mm drill bit, drill all of the center-punched marks. Remember to keep the bit straight up and down.
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15 Using a 2 mm round bud bur, enlarge the holes; this will save wear and tear on the stone-setting burs.
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16 Using a 3 mm stone-setting bur, cut the seat in the ring shank. Remember to keep the bur straight up and down (see Flush Setting, page 147).
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17 Check your progress often by removing and replacing the stone until the table of the stone is flush with the metal’s surface.
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18 Once the correct depth is reached, insert the stone and set it.




INSPIRATION GALLERY

Harold O’Connor

[image: Image]

Ring: silver, amber, 2010. Photo by Harold O’Connor
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Pin: silver, lapis lazuli, 2011. Photo by Harold O’Connor
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Pin: silver, 18k gold, spectrolite, 2011. Photo by Harold O’Connor
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Ring: silver, amber, 2010. Photo by Harold O’Connor



Julie Jerman-Melka
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Earrings: sterling silver, carved Lake Superior beach stones, freshwater pearls, citrine. Photo by Larry Sanders
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Ring: sterling silver, Lake Superior beach stone, garnet, peridot. Photo by Larry Sanders
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Necklace: sterling silver, Lake Superior beach stones, garnets. Photo by Larry Sanders



Todd Reed
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Bracelet: sterling silver, white brilliant-cut diamonds, raw diamonds. Photo by Brian Mark
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Earrings: 18k gold, naturally colored fancy-cut diamonds, rose-cut diamonds and brilliant-cut diamonds. Photo by Brian Mark
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Engagement ring: palladium, red pear-shaped fancy-cut diamond, white brilliant-cut diamond.

Wedding bands: palladium, raw diamond cubes, white brilliant-cut diamonds, autumn brilliant diamonds. Photo by Brian Mark
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Necklace: 18k gold, sterling silver, red fancy-cut diamonds, brilliant-cut diamonds and raw diamonds. Photo by Brian Mark



Lexi Erickson
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Pin: sterling silver, eudyolite. Photo by Jim Lawson
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Necklace: sterling silver, copper, uncut rubies. Photo by Azad
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Pendant: sterling silver, dinosaur bone, poppy jasper. Photo by Jim Lawson
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Pendant: copper, sterling silver, chrysoprase. Photo by Jim Lawson



Rick and Beth Elkin
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Pendant: copper/sterling silver Mokume Gane, 18k gold, 14 gold, sterling silver, citrine (Beth Elkin). Photo by Azad
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Pin: sterling silver, 14k gold, 18k gold, citrine, ruby (Rick Elkin). Photo by Hap Sakwa
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Pendant: 18k yellow/18k white/18k rose-gold and sterling silver Mokume Gane, 18k and 14k gold, Diamond (Beth Elkin). Photo by Hap Sakwa
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Bracelet: sterling silver, 14k gold, uncut and faceted aquamarines, diamonds (Rick Elkin). Photo by Hap Sakwa



Sessin Durgham
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Pin: sterling silver, 22k gold, gem silica, chrysoprase, Tahitian black pearl. Photo by Jerry Anthony
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Bracelet: sterling silver, 22k gold, gem silica, chrysoprase. Photo by Jerry Anthony
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Bracelet: sterling silver, nickel silver, black jade, turquoise, sugilite. Photo by Jerry Anthony



Dennis Lee Gomez
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Rings: sterling silver, black jade, crazy lace agate, citrine. Photo by Margot Geist
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Necklace: sterling silver, red jasper, crazy lace agate, black jade, citrine. Photo by Margot Geist
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Pendant and beaded chain: sterling silver, 14k yellow gold, lapis lazuli, black jade and chrysoprase, orange chalcedony, rainbow moonstone. Photo by Azad
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Pendant: sterling silver, Mabe pearl, amethyst, Akoya pearl, lapis lazuli, pink Peruvian opal, chalcedony. Photo by Margot Geist



Jerry Scavezze
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Bracelet: 18k gold, white diamonds. Photo by Toni Tischer
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Earrings: 14k gold, Akoya pearls. Photo by Ralph Gabriner
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Wedding set: 18k gold, white diamonds. Photo by Toni Tischer
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Bracelet: 14k gold. Photo by Ralph Gabriner



John Sartin
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Necklace: copper, sterling silver, fine silver, carnelian. Photo by Azad
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Pendant: sterling silver, fine silver, copper, brass, chrome diopside. Photo by Azad
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Necklace: reticulation silver, sterling silver, 18k gold, fire opal. Photo by Azad
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Pendant/brooch: copper/sterling silver Mokume Gane, sterling silver, 18k gold, 14k gold, sapphire. Photo by Azad
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Pendant: sterling silver, reticulation silver, 14k gold, 18k gold, fire opal. Photo by Azad
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APPENDIX

Converting Measurements

Foot (ft) to meters (m): ft x .3048 = m

Meter (m) to foot (ft): m x 3.281 = ft

Inch (in) to millimeters (mm): in x 25.4 = mm

Inch (in) to centimeters (cm): in x 2.54 = cm

Millimeters (mm) to inches (in): mm x .03937 = in

Grams (g) to troy ounces (ozt): g x .03215 = ozt

Troy ounce (ozt) to grams (g): ozt x 31.1035 = g

Grams (g) to avoirdupois ounces (oz): g x .03527 = oz

Avoirdupois ounces (oz) to grams (g): oz x 28.3495 = g

Grams to pennyweights (dwt): g x .64301 = dwt

Pennyweight (dwt) to grams (g): dwt x 1.5551 = g

Gram (g) to carats (ct): g x 5 = ct

Carat (c) to grams (g): ct x .2 = g

Pennyweight (dwt) to avoirdupois ounces (oz): dwt x .05486 = oz

Avoirdupois ounce (oz) to pennyweights (dwt): oz x 18.2291 = dwt

Pennyweight (dwt) to troy ounces (ozt): dwt ÷ 20 = ozt

Troy ounce (ozt) to pennyweights (dwt): ozt x 20 = dwt

Troy ounce (ozt) to avoirdupois ounces (oz): ozt x 1.0971 = oz

Avoirdupois ounce (oz) to troy ounces (ozt): oz x .91146 = ozt

Degree Fahrenheit (°F) to degree Celsius (°C): (°f - 32 ) x .55555556 = °c

Degree Celsius (°C) to degree Fahrenheit (°F): (°c x 1.8) + 32 = °F

Mohs Hardness Chart of Common Gemstones





	GEMSTONE
     	Aquamarine


	MINERAL GROUP
	Beryl


	COLOR
        	Sky blue to blueish-green


	HARDNESS
     	7.5–8


	GEMSTONE
     	Emerald


	MINERAL GROUP
	Beryl


	COLOR
        	Green


	HARDNESS
     	7.5–8


	GEMSTONE
     	Heliodor


	MINERAL GROUP
	Beryl


	COLOR
        	Greenish - yellow to yellow


	HARDNESS
     	7.5–8


	GEMSTONE
     	Morganite


	MINERAL GROUP
	Beryl


	COLOR
        	Pink to light purple


	HARDNESS
     	7.5–8


	GEMSTONE
     	Agate


	MINERAL GROUP
	Chalcedony


	COLOR
        	Multiple colors and patterns


	HARDNESS
     	7


	GEMSTONE
     	Bloodstone


	MINERAL GROUP
	Chalcedony


	COLOR
        	Dark green to greenish-blue


	HARDNESS
     	7


	GEMSTONE
     	Carnelian


	MINERAL GROUP
	Chalcedony


	COLOR
        	Red to amber-red


	HARDNESS
     	7


	GEMSTONE
     	Chalcedony


	MINERAL GROUP
	Chalcedony


	COLOR
        	White to bluish-white


	HARDNESS
     	7


	GEMSTONE
     	Chrysoprase


	MINERAL GROUP
	Chalcedony


	COLOR
        	Green


	HARDNESS
     	7


	GEMSTONE
     	Jasper


	MINERAL GROUP
	Chalcedony


	COLOR
        	Bluish-gray, green, red, brown, yellow, and mixtures of these colors


	HARDNESS
     	7


	GEMSTONE
     	Onyx


	MINERAL GROUP
	Chalcedony


	COLOR
        	Multiple colors and patterns


	HARDNESS
     	7


	GEMSTONE
     	Padparadscha


	MINERAL GROUP
	Corundum


	COLOR
        	Orange-pink


	HARDNESS
     	9


	GEMSTONE
     	Ruby


	MINERAL GROUP
	Corundum


	COLOR
        	Pink to red


	HARDNESS
     	9


	GEMSTONE
     	Sapphire


	MINERAL GROUP
	Corundum


	COLOR
        	All colors excluding red


	HARDNESS
     	9


	GEMSTONE
     	Almandine


	MINERAL GROUP
	Garnet


	COLOR
        	Dark blood red to violet


	HARDNESS
     	7–7.5


	GEMSTONE
     	Andradite (i.e., Demantoid)


	MINERAL GROUP
	Garnet


	COLOR
        	Yellow, green, reddish-brown, gray, black.


	HARDNESS
     	6.5–7.5


	GEMSTONE
     	Grossular (i.e.,Tsavorite, Hessonite)


	MINERAL GROUP
	Garnet


	COLOR
        	Yellow, pink, green, yellow green, orange, gray


	HARDNESS
     	6.5–7.5


	GEMSTONE
     	Pyrope


	MINERAL GROUP
	Garnet


	COLOR
        	Blood red


	HARDNESS
     	7–7.5


	GEMSTONE
     	Spessartine


	MINERAL GROUP
	Garnet


	COLOR
        	Bright orange to dark orange to red


	HARDNESS
     	7


	GEMSTONE
     	Uvarovite (i.e., Chrome garnet)


	MINERAL GROUP
	Garnet


	COLOR
        	Green to emerald green


	HARDNESS
     	7–7.5


	GEMSTONE
     	Jadeite


	MINERAL GROUP
	Jade


	COLOR
        	Light to dark green, yellow, pink, purple, brown black


	HARDNESS
     	6.5–7


	GEMSTONE
     	Nephrite


	MINERAL GROUP
	Jade


	COLOR
        	Light to dark green, cream to black


	HARDNESS
     	6.5–7


	GEMSTONE
     	Amethyst


	MINERAL GROUP
	Quartz


	COLOR
        	Light to dark purple


	HARDNESS
     	7


	GEMSTONE
     	Citrine


	MINERAL GROUP
	Quartz


	COLOR
        	Pale yellow


	HARDNESS
     	7


	GEMSTONE
     	Chatoyant (i.e., Tiger’s eye)


	MINERAL GROUP
	Quartz


	COLOR
        	Blue-gray, blue-green, black, with yellow and gold stripes


	HARDNESS
     	7


	GEMSTONE
     	Rock crystal


	MINERAL GROUP
	Quartz


	COLOR
        	Colorless


	HARDNESS
     	7


	GEMSTONE
     	Rose quartz


	MINERAL GROUP
	Quartz


	COLOR
        	Pink


	HARDNESS
     	7


	GEMSTONE
     	Smoky quartz


	MINERAL GROUP
	Quartz


	COLOR
        	Grayish brown to black


	HARDNESS
     	7


	GEMSTONE
     	Achroite


	MINERAL GROUP
	Tourmaline


	COLOR
        	Colorless


	HARDNESS
     	7.5


	GEMSTONE
     	Dravite


	MINERAL GROUP
	Tourmaline


	COLOR
        	Brown


	HARDNESS
     	7.5


	GEMSTONE
     	Green tourmalinew


	MINERAL GROUP
	Tourmaline


	COLOR
        	Green


	HARDNESS
     	7.5


	GEMSTONE
     	Indicolite


	MINERAL GROUP
	Tourmaline


	COLOR
        	Blue


	HARDNESS
     	7.5


	GEMSTONE
     	Rubellite


	MINERAL GROUP
	Tourmaline


	COLOR
        	Dark pink to red


	HARDNESS
     	7.5


	GEMSTONE
     	Watermelon tourmaline


	MINERAL GROUP
	Tourmaline


	COLOR
        	Pint and green


	HARDNESS
     	7.5


	GEMSTONE
     	Amber


	MINERAL GROUP
	n/a


	COLOR
        	Yellow, orange, green, red, black


	HARDNESS
     	2.5


	GEMSTONE
     	Chrysoberyl (i.e., Alexandrite and cat’s eye)


	MINERAL GROUP
	n/a


	COLOR
        	Yellow, brown, green, orange


	HARDNESS
     	8.5


	GEMSTONE
     	Coral


	MINERAL GROUP
	n/a


	COLOR
        	Red, pink, white, blue


	HARDNESS
     	3


	GEMSTONE
     	Diamond


	MINERAL GROUP
	n/a


	COLOR
        	Colorless, yellow, brown, blue red, green pink, gray, black.


	HARDNESS
     	10


	GEMSTONE
     	Diopside


	MINERAL GROUP
	n/a


	COLOR
        	Green to brownish green, violet blue


	HARDNESS
     	5.5


	GEMSTONE
     	Labradorite


	MINERAL GROUP
	n/a


	COLOR
        	Iridescent


	HARDNESS
     	6


	GEMSTONE
     	Lapis


	MINERAL GROUP
	n/a


	COLOR
        	Blue


	HARDNESS
     	5.5


	GEMSTONE
     	Moonstone


	MINERAL GROUP
	n/a


	COLOR
        	Colorless, blue, pink, orange, yellow


	HARDNESS
     	6


	GEMSTONE
     	Opal


	MINERAL GROUP
	n/a


	COLOR
        	Multiple colors, iridescent


	HARDNESS
     	6


	GEMSTONE
     	Pearl


	MINERAL GROUP
	n/a


	COLOR
        	White, pink, brown, black


	HARDNESS
     	3


	GEMSTONE
     	Peridot


	MINERAL GROUP
	n/a


	COLOR
        	Green


	HARDNESS
     	6.5


	GEMSTONE
     	Topaz


	MINERAL GROUP
	n/a


	COLOR
        	Yellow, pink, blue, green


	HARDNESS
     	8


	GEMSTONE
     	Turquoise


	MINERAL GROUP
	n/a


	COLOR
        	Sky blue to green


	HARDNESS
     	6





B&S Sheet and Wire Gauge Conversion Chart






	B&S GAUGE

	INCH

	MILLIMETER




	6 gauge

	.162"

	4.12 mm




	8 gauge

	.129"

	3.28 mm




	10 gauge

	.102"

	2.59 mm




	12 gauge

	.081"

	2.06 mm




	14 gauge

	.064"

	1.63 mm




	16 gauge

	.051"

	1.29 mm




	18 gauge

	.040"

	1.02 mm




	20 gauge

	.032"

	.813 mm




	22 gauge

	.025"

	.635 mm




	24 gauge

	.020"

	.508 mm




	26 gauge

	.016"

	.406 mm




	28 gauge

	.013"

	.330 mm




	30 gauge

	.010"

	.254 mm





Jeweler’s Saw Blade and Drill Bit Reference Chart






	SAW BLADE SIZE

	USE FOR METAL GAUGE

	DRILL BIT SIZE FOR PIERCING




	8/0

	28 gauge or thinner

	#80 (.0135") (.342 mm)




	5/0

	22–26 gauge

	#78 (.0145") (.368 mm)




	3/0

	18–20 gauge

	#76 (.020") (.508 mm)




	1

	16 gauge

	#71 (.026") (.660 mm)




	3

	14 gauge

	#68 (.031") (.787 mm)




	6

	12 gauge

	#58 (.042") (1.04 mm)




	8

	10 gauge and thicker

	#55 (.052") (1.32 mm)





Ring Size Conversion Chart






	US RING SIZE

	METRIC RING SIZE

	INSIDE DIAMETER




	1

	39.0

	12.4




	1.5

	40.2

	12.8




	2

	41.5

	13.2




	2.5

	42.7

	13.6




	3

	44.0

	14.0




	3.5

	45.2

	14.4




	4

	46.5

	14.8




	4.5

	47.8

	15.2




	5

	49.0

	15.6




	5.5

	50.3

	16.0




	6

	51.5

	16.4




	6.5

	52.8

	16.8




	7

	54.0

	17.2




	7.5

	55.3

	17.6




	8

	56.6

	18.0




	8.5

	57.8

	18.4




	9

	59.1

	18.8




	9.5

	60.3

	19.2




	10

	61.6

	19.6




	10.5

	62.8

	20.0




	11

	64.1

	20.4




	11.5

	65.3

	20.8




	12

	66.6

	21.2




	12.5

	67.9

	21.6




	13

	69.1

	22.0




	13.5

	71.3

	22.7




	14

	72.4

	23.1




	14.5

	73.5

	23.4




	15

	74.8

	23.8




	15.5

	76.1

	24.2




	16

	77.4

	24.6





Drill Bit Conversion






	DRILL BIT GAUGE NUMBER

	INCH

	MILLIMETERS




	#80

	0.0135"

	.343 mm




	#79

	0.0145"

	.368 mm




	#78

	0.016"

	.406 mm




	#77

	0.018"

	.457 mm




	#76

	0.02"

	.508 mm




	#75

	0.021"

	.533 mm




	#74

	0.0225"

	.5715mm




	#73

	0.024"

	.610 mm




	#72

	0.025"

	.635 mm




	#71

	0.026"

	.660 mm




	#70

	0.028"

	.711 mm




	#69

	0.0292"

	.742 mm




	#68

	0.031"

	.787 mm




	#67

	0.032"

	.813 mm




	#66

	0.033"

	.833 mm




	#65

	0.035"

	.889 mm




	#64

	0.036"

	.914mm




	#63

	0.037"

	.940 mm




	#62

	0.038"

	.965 mm




	#61

	0.039"

	.991 mm




	#60

	0.040"

	1.016 mm




	#59

	0.041"

	1.041 mm




	#58

	0.042"

	1.067 mm




	#57

	0.043"

	1.092 mm




	#56

	0.047"

	1.181 mm




	#55

	0.052"

	1.321 mm




	#54

	0.055"

	1.397 mm




	#53

	0.0595"

	1.511 mm




	#52

	0.0635"

	1.613 mm




	#51

	0.067"

	1.702 mm




	#50

	0.070"

	1.778 mm




	#49

	0.073"

	1.854 mm




	#48

	0.076"

	1.930 mm




	#47

	0.0785"

	1.994 mm




	#46

	0.081"

	2.057 mm




	#45

	0.082"

	2.083 mm




	#44

	0.086"

	2.184 mm




	#43

	0.089"

	2.261 mm




	#42

	0.0935"

	2.375 mm




	#41

	0.096"

	2.438 mm




	#40

	0.098"

	2.489 mm




	#39

	0.0995"

	2.527 mm




	#38

	0.1015"

	2.578 mm




	#37

	0.104"

	2.642 mm




	#36

	0.1065"

	2.705 mm




	#35

	0.110"

	2.794 mm




	#34

	0.111"

	2.819 mm




	#33

	0.113"

	2.870 mm




	#32

	0.116"

	2.946 mm




	#31

	0.120"

	3.048 mm




	#30

	0.1285"

	3.264 mm




	#29

	0.136"

	3.454 mm




	#28

	0.1405"

	3.569 mm




	#27

	0.144"

	3.658 mm




	#26

	0.147"

	3.734 mm




	#25

	0.1495"

	3.797 mm




	#24

	0.152"

	3.861 mm




	#23

	0.154"

	3.912 mm




	#22

	0.157"

	3.988 mm





Common Needle File Shapes and Uses






	HALF-ROUND FILE

	Used for flat surfaces, outside and inside curves

	[image: Image]




	ROUND FILE

	Used for enlarging round holes, filing inside curves, and filing a bevel on a curved surface

	[image: Image]




	SQUARE FILE

	Used to make round holes square, to score metal for a 90° bend, refining corners

	[image: Image]




	THREE SQUARE FILE

	AKA triangular file used to form and refine seats in prong settings, inside corners greater than 60°, filing V-grooves

	[image: Image]




	EQUALING FILE

	General-purpose file great for slots, corners, and outside curves

	[image: Image]




	BARRETTE FILE

	Only cut on flat side, great for tight spaces between inside and outside curves

	[image: Image]




	KNIFE FILE

	Used for narrow areas and sharp angles

	[image: Image]





Bur Types and Their Uses






	ROUND BUR

	Uses include deburring holes, beveling edges of holes, refining seats in settings

	[image: Image]




	SETTING BUR

	Used to cut seats in prongs, bearings in tube settings, flush setting

	[image: Image]




	HART BUR

	Comes in 45° and 70° profiles, same uses as setting bur

	[image: Image]




	CONE BUR

	Used to enlarge and deburr holes

	[image: Image]




	INVERTED CONE BUR

	Used to remove excess solder from around the base of bezels

	[image: Image]




	CUP BUR

	Used to round off ends of wire and prongs, forming round head rivets

	[image: Image]




	BUD BUR

	Used to enlarge and taper holes

	[image: Image]






RESOURCES

Suggested Texts

Brepohl, Erhard: The Theory and Practice of Goldsmithing; translated by Charles Lewton-Brain and Roy Ysla Portland Maine: Brynmorgen Press, 2001

Untracht, Oppi: Jewelry Concepts and Technology New York: Doubleday, 1985

Seppa, Heikki: Form Emphasis for Metalsmiths Kent, Ohio: Kent State University Press, 1978

O’Connor, Harold: The Jeweler’s Bench Reference Salida, CO: Dunconnor Books, 1977

McCreight, Tim: The Complete Metalsmith Worcester, MA: Davis Publications, 1991

Hall, Cally: Smithsonian Handbooks: Gemstones New York, NY: Dorling Kindersley, 1994

Suppliers of Tools and Metals

Allcraft Jewelry Supply Co

1-800-645-7124

Hoover & Strong

1-800-759-9997

www.hooverandstrong.com

Indian Jewelers Supply

1-800-545-6540

www.ijsinc.com

Metalliferous

Store: 212-944-0909

Mail Order:

1-888-944-0990

www.metalliferous.com

Micro-Mark

www.micromark.com

Otto Frei

1-800-772-3456

www.ottofrei.com

Reactive Metals

520-6343434

www.reactivemetals.com

Rio Grande

1-800-545-6566

www.riogrande.com

The Naja

303-426-6284

www.najatools.com


Index

a

Alloys

described, 12, 13

silver, 14

Annealing, 50, 52–54, 101

Anticlastic cuff project, 180–183

Anticlastic forming, 112–115

Asymmetrical stones, bezel setting for, 131–133

Avoirdupois ounce, 10

b

Ball-peen hammer

about, 103

forging with, 111

Base metals, 12–13

Bench pin, 22

Bezel rockers, 144

Bezel setting

about, 120

asymmetrical stones, 131–133

faceted stones, 134–139

making cup, 126–127

safety precautions, 121

setting stone, 128–130

step-by-step, 122–125

Bezel wire, 120, 122, 125

Bits (drill), 26, 29

Blades

breaking, 22

inserting in saw, 21

removing, 25

selecting correct, 20

Brass, 12–13

Bronze, 13

Brown & Sharp (B&S) gauge system, 10

Buffing wheels, using, 33–35

Burs, 144

Butt joints, soldering, 56–61

c

Cabochon gems, 17

Captive stone pendant project, 156–161

Carat, described, 16

Cold connections

fold-over retention, 46–49

riveting, 42–45

safety precautions, 42, 46

Connections. See Cold connections;

Hot connections

Copper, 12

Cross-peen hammer, 102

Cuffs, making

anticlastic, 180–183

synclastic, 178–179

Curves, filing, 30–31

d

Dapping

about, 90

not round shapes, 96–101

round shapes, 91–95

safety precautions, 91, 96

Drilling

safety precautions, 26

step-by-step, 27

tools and equipment, 26

Durgham, Sessin, 211

e

Earrings, making

reticulated, 192–197

stretched diamond, 152–155

Elkin, Beth, 210

Elkin, Rick, 210

Embossing, 72

Erickson, Lexi, 209

f

Faceted gems

about, 17

bezel setting for, 134–139

Filing, 30–31

Finishing

hand, 32–33

mechanical, 33–35

patinas, 36–39

safety precautions, 32, 33, 36, 38

Firescale, 51

Flat-faced hammer, 103

Flex shaft, 26

Flush-set textured ring, project, 198–205

Flush setting, step-by-step, 147–149

Flux, 51

Fold-over retention, step-by-step, 46–49

Forged spiral pin project, 184–191

Forging

about, 102

with ball-peen, 111

curving metal, 106–110

hammers, 102–103

planishing, 104–105

safety precautions, 104

Forming

anticlastic, 112–115

synclastic, 112, 113, 116–117

Fusing, 66–67

g

Gemstones

anatomy, 17

measuring, 16

German silver, 13

Gold

history, 6

testing purity, 11

types, 14–15

Goldsmith’s hammer, 72

Gomez, Dennis Lee, 212

h

Hammer face types, 102–103

Hammer textured necklace project, 162–167

Hammer textures, 70–73

Hammers

face types, 102–103

forging with, 111

types, 42, 72

Hand finishing, 32–33

Heat patina, 38–39

History, 6

Hot connections

annealing, 52–54

butt joints, 56–61

cleaning firescale, 51

fusing, 66–67

rotating for even heating, 127

silver solders, 54–55

soldering and annealing kit, 50–51

soldering different gauges together, 174

sweat soldering, 62–65

i

Inside curves, filing, 31

j

Jerman-Melka, Julie, 207

Jeweler’s riveting hammer, 42

Jeweler’s saw, 20

Joints, tightening, 200

k

Karat, 11, 14

l

Leaf pin project, 168–171

Leaves, drying, 74

Liver of sulfur, 36–37

m

Mandrels, 121

Measurements

gems, 16

metals, 10–11

Mechanical finishing, 33–35

Metal overlay, step-by-step, 84–87

Metals

base, 12–13

measuring, 10–11

precious, 14–15

purity, 11

storing, 15

Mohs hardness scale, 16

Moisture, preventing, 175

n

Necklace, making, hammer textured, 162–167

Nickel (silver), 13

o

O’Connor, Harold, 206

Ounce, 10

Outside curves, filing, 30–31

p

Patinas

heat, 38–39

liver of sulfur, 36–37

safety precautions, 36, 38

Pendants, making

captive stone, 156–161

yin yang, 172–177

Pennyweight, 10

Pickle, 51, 175

Piercing, 28–29

Pins, making

forged spiral, 184–191

leaf, 168–171

Planishing, step-by-step, 104–105

Planishing hammer, 72

Polishing compounds

mixing, 35

safety precautions, 33

Prong setting

safety precautions, 140

step-by-step, 140–143

r

Red brass, 12–13

Reed, Todd, 208

Reticulated earrings, project, 192–197

Reticulation, step-by-step, 80–83

Ring, making, flush-set textured, 198–205

Riveting, step-by-step, 42–45

Roller embossing

about, 74

safety precautions, 75

step-by-step, 76–79

s

Safety precautions

annealing, 52

anticlastic forming, 112

bezel setting, 121

butt joints, 56

dapping, 91, 96

drilling, 26

filing, 30

finishing, 32, 33

flush setting, 147

fold-over retention, 46

forging, 104

fusing, 66

general, 6

hammer textures, 70

metal overlay, 84

patinas, 36, 38

piercing, 28

prong setting, 140

reticulation, 80

riveting, 42

roller embossing, 75

sawing, 20

sweat soldering, 62–65, 63

synclastic forging, 116

tube setting, 144

Sartin, John, 214

Sawing

preparation, 21–22

safety precautions, 20

straight lines, 23

tools and supplies, 20, 22

using templates, 24–25

Scavezze, Jerry, 213

Silver/silver alloys

about, 14

testing purity, 11

Silver solders, 54–55

Sinusoidal stake, 113

Soldering

annealing kit and, 50–51

butt joints, 56–61

different gauges together, 174

silver, 54–55

sweat, 62–65

Spiral pin, making forged, 184–191

Sterling silver, 14

Stretched diamond earrings project, 152–155

Sweat soldering, 62–65

Synclastic cuff project, 178–179

Synclastic forming

about, 112

shape shown, 113

step-by-step, 116–117

t

Templates, sawing using, 24–25

Textured ring, making flush-set, 198–205

Torch and accessories, 50

Touchstone testing, 11

Troy ounce (ozt.), 10

Tube setting, 144–146

Tubing jig/cutter, 42

y

Yellow brass, 12

Yin yang pendant project, 172–177
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