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Over the past decade of leading workshops and authoring books, I have utilized my inner child’s curiosity to play with metal wire and gemstone beads with reckless abandonment, to explore new plateaus of soldered metal design and wire-woven bead embellishment.
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INTRODUCTION

With four successful (and still in print!) jewelry-making books under my belt, I was ready to move beyond cold-connected chain and bead jewelry techniques and explore new territories of design and expertise for my next one. Luckily for me, this desire coincided with a few revolutionary advances in silver soldering technology. These advances make it not only simple, but more important, safe to solder silver in your home studio or workspace. The development of the handheld butane torch, Argentium silver solder paste in a syringe, and the Solderite board working surface all serve to greatly simplify the soldering process, making it more user-friendly and less frustrating, so you get better results with a repeatable consistency. This new ability to safely solder at home opens up a world of additional creative opportunities for your silver jewelry-making repertoire.

EXPLORING THE BOOK

In this book, we’ll create a variety of geometric shapes, both simple and complex, from securely soldered jump-ring frames, many of which are embellished with wire-woven gemstone patterns.

We’ll start with the basics about the wires and beads you’ll use for the jewelry projects, followed by the soldering tools and techniques you’ll need to make them. There are illustrated step-by-step tutorials on paste soldering techniques, how to solve common soldering problems, proper use of hand tools, making jump rings, assembling the chain patterns featured in the projects, and creating your own head pins and earring backs. I’ll also show you how to construct four of my favorite jewelry clasp designs, two of which have a soldered assembly.

In the Peace Symbol chapter, we’ll first review the basics of wire wrapping on a frame, then put theory to practice by hand-wrapping a single wire, a double wire, and then a triple wire into the iconic Peace Symbol formation within a frame. The pieces are then securely soldered and featured individually as a necklace centerpiece, repeated into a bracelet length, and graduated in size into shoulder-dusting earrings.

The Globe chapter places two rings at right angles, each set into the other’s gapped joint, and securely soldered into a Globe formation. Multiple Globes are connected with jump rings into a bracelet or interlocked in a repeating pattern and wire-wrapped with a variety of gemstone beads to create matching earrings and necklace.

The Propeller chapter spirals multiple rings, pulled outward by pins set into holes drilled into the Solderite board, and then soldered into gravity-defying three-, four-, and six-ring Propeller formations. Each frame is embellished with wire-woven bead settings to create several earring designs, repeated into three different bracelet lengths, and featured as a necklace centerpiece.

The Dharma Wheel chapter spirals six 19-gauge rings that are soldered and then flattened to reveal a seemingly endless repeating oval pattern within the rings, which is turned into earrings, and also encased inside a 16-gauge frame to be combined into a bracelet length. The two Dharma Wheel pendants each spiral twelve rings that are soldered, flattened, forged, and then suspended with braided parachute cord.

The Figure Eight chapter twists a soldered-wire oval between two mandrels, rotating it 360 degrees, turning the oval into a strengthened Figure Eight frame that is then wire-woven with a mirrored beading pattern into earrings and a matching bracelet. Multiple frames are then spiral-wrapped together, side by side, into another pair of earrings and a bracelet with a magnetic clasp.

All of these unique designs and many more are waiting inside for you to explore. I invite you to choose your own adventure throughout this book: Jump around from chapter to chapter trying different techniques to find the hands-on creation process that you enjoy most. Above all else, I hope you discover your hidden talents, enjoy your craft time, smile with a completed project, and bask in the compliments from your friends.

DIFFICULTY LEVELS FOR PROJECTS

Different projects in this book require different skill levels and experience, so I’ve rated each project by one of four difficulty levels: Beginner, Intermediate, Advanced, and Expert.


[image: Globe Bracelet]

Four-ring Propeller Earrings.




[image: Four-ring Propeller Earrings]

Globe Bracelet.




WIRE, BEADS, TOOLS, AND FINISHES

The fundamental elements of the soldered jewelry designs in this book start with metal wire finished with an array of gemstone beads to offer a multitude of aesthetic options. In this chapter, we’ll cover everything you need to know about the wire and beads used in the jewelry projects, along with photo-illustrated instructions that will guide us through soldering tools and supplies, hand tools and mandrels, and all the fundamentals of several finishing processes.

WIRE

Round metal wire is the basic ingredient for making the chain patterns and the soldered frames and formations in this book. Round wire is preferred, as different wire profiles (such as square, triangular, or half round) greatly complicate the process of making jump rings. Half-hard wire strength is recommended because it has the desired hard/soft balance—not so soft (fully annealed) that the pliers mar the wire, nor so hard (work-hardened) that you get unneeded diameter increasing spring back (see box that follows) when wrapping wire into a coil to be cut into jump rings. Pure metals are for the most part too soft for chain making, so we work with metal alloys, which are composed of several metals that have been melted together to produce a superior end product.





WIRE STATES

annealed (soft wire) is a state of reducing molecular stress, applied to the metal by a heating-and-soaking process that makes the wire soft and pliable.

work-hardened (hard wire) is a state of increased molecular stress applied to the metal by any mechanical stress of bending, twisting, or wrapping of the wire. The more the metal wire is worked (bent, twisted, wrapped), the harder and less pliable it becomes.

spring back refers to the slight increase in diameter of the metal wire coil wrapped around a mandrel once the coiling (wrapping) pressure is released; the amount of spring back increases exponentially as the mandrel diameter increases.


[image: spools of wire]

Silver and gold wire (top) is sold by weight or length as a loose 10-inch coil; base metals, like copper (middle) and jeweler’s bronze (bottom), are sold prewrapped on spools.








THE FIVE METALS

Here are the five metals that are used throughout this book, all in round-wire form. Noble metal wires (silver and gold alloys) are sold by the troy ounce, an imperial weight measurement unit; one troy ounce equals 31 grams. Base metal wires (copper and jewelry bronze) are sold in one-pound quantities wrapped on a plastic spool (Resources).

    traditional sterling silver, often marked 925, is a silver alloy composed of smelting 92.5 percent silver with 7.5 percent copper. Sterling silver can be polished to a bright white shine, but the small amount of copper causes the metal to tarnish to a dull gray over time. Sterling is the best choice for the patina darkening process, which gives the silver a dark, antiqued finish.

argentium sterling silver, often marked A925, is a silver alloy composed of smelting 92.5 percent silver, 7.5 percent copper, and a pinch of germanium. This small amount of germanium creates a germanium oxide on the surface of the wire that resists tarnishing, prohibits firescale (darkening within the metal) when soldering, and also resists reticulation (wrinkling) of the metal, making it ideal for creating your own head-pin wires.

gold-filled (GF), has a layer of 14-karat gold bonded to the outside of a base wire. With 14/20 GF wire, one-twentieth of the wire’s weight is a thin outer layer of 14-karat gold alloy that is heat and pressure bonded to the less expensive inner base metal wire, typically brass. Since the base metal is sealed within the bonded gold, it cannot leach out and tarnish the wire. This is a relatively inexpensive alternative to using solid gold wire.

jeweler’s bronze, actually a brass alloy, is composed by smelting 85 percent copper with 15 percent zinc. Bronze wire resembles a low-karat gold in color when clean and has the strength of sterling silver, yet it tarnishes quite readily to a rich, warm brown. This base metal wire, in my opinion, is the best substitute for sterling silver and highly recommended for testing your jewelry design before working with more-expensive noble metals.

copper, is a pure metal, which becomes a brass when alloyed. It is quite inexpensive and readily available at your hardware store as electrical wiring. Copper is a lovely reddish brown when clean, yet it is a highly reactive metal that will quickly tarnish to a dull black. New tarnish-resistant, coated copper wire allows it to keep its beautiful color, yet it’s only used for wire-wrapping patterns, as the heat of soldering will melt the coating and negate its tarnish-resistant properties.





PARACHUTE CORD (PARACORD)

Parachute cord is a 4mm-thick braided cord, available in over twenty colors, designed to suspend a person from a parachute; it has a 550-pound breaking strength. Paracord, as it is commonly known, has seven center nylon strands that are encased within a woven outer sheathing, which gives it strength and flexibility in jewelry design. Paracord is easily cut with side cutters, but you must melt both ends of the cord with a butane torch to keep the inner strands together and the outer sheath from unraveling. I use 20-inch (51cm) and 36-inch (91cm) lengths of paracord to suspend the Dharma Wheel Pendants.


[image: parachute cord]








BEADS

Gemstone beads are nature’s happy accidents, a precise blend of glass and metal elements created under the extreme heat and pressures of plate tectonics, resulting in a rainbow of eye-catching colors. You can find a mind-numbing assortment of gemstone beads, strung in 16-inch (40.6cm) lengths, at your local bead shop, craft stores, online, and through catalogue companies (Resources). The gemstone bead embellishments are always added after the soldering; otherwise the soldering heat would crack or break any gemstone bead.

Here’s a handy chart that tells you how many beads you’ll get in a 16-inch (40.6cm) strand, depending on the size of the beads:



	BEAD SIZE & SHAPE
	NUMBER OF BEADS ON 16-INCH (40.6cm) STRAND



	2mm round
	200 beads



	3mm round
	136 beads



	4mm round
	100 beads



	6mm round
	67 beads



	8mm round
	50 beads



	10mm round
	40 beads




black onyx is an opaque black-gray gemstone that is naturally banded with white and gray stripes but typically dyed to a solid black color with a glossy shine. I use a variety of black onyx beads to offset the strong contrast between the red carnelian and green chrysoprase beads in the Beaded Eight Earrings and Bracelet and to complement the cherry red carnelian beads in the Four-Ring Propeller Bracelet.

green chrysoprase is an opaque gemstone that can range from apple green to a darker verdant green due to the small amount of nickel within the silica. These beads aesthetically contrast and complement red carnelian beads in the Three-Ring Propeller Earrings and Bracelet and the Beaded Eight Earrings and Bracelet.


[image: from left: Two black onyx beads and one green chrysoprase bead.]

from left: Two black onyx beads and one green chrysoprase bead.



blue turquoise is an opaque gemstone that ranges from sea green to sky blue, typically found with veins of dark limonite inclusions. (“Inclusions” are materials trapped inside the gemstone during its formation.) I use 4mm blue turquoise and 6mm green turquoise beads to embellish the Byzantine Globe Necklace.


[image: from left: Two blue turquoise beads and two blue lapis lazuli beads.]

from left: Two blue turquoise beads and two blue lapis lazuli beads.



blue lapis lazuli is a sedimentary rock that ranges from a dark royal blue to a light baby blue, typically found with metallic pyrite and white calcite inclusions. The Byzantine Globe Earrings are each embellished with an 8mm lapis bead, which is centered within four red carnelian beads, and the matching Byzantine Globe Necklace design features 4mm and 6mm lapis beads.


[image: from left: One red garnet and one blue quartz bead.]

from left: One red garnet and one blue quartz bead.



red garnet is a translucent gemstone that is found in many colors in nature, but the most commonly recognized is a deep burgundy red, which is produced by the small amount of iron-aluminum within the silica. The Four-Ring Propeller Earrings use a single 5mm faceted garnet bead as a centerpiece, surrounded by purple amethyst beads.

purple amethyst is a translucent gemstone that can range from high-grade deep royal lavender to a low-grade pale lilac, due to the small amount of iron in the silica. In the Double Eight Earrings I spiral-wrap 6mm amethyst beads with doubled gold wires. The Four-Ring Propeller Earrings feature 2mm and 4mm round amethyst beads along with a single faceted garnet bead in a repeating pattern.


[image: from left: 2, 4, 6 mm purple amethyst beads.]

from left: 2, 4, 6 mm purple amethyst beads.



red carnelian is a translucent gemstone that can range from natural reddish-orange to a heat-treated cherry red, depending on the amount of impurities in the iron oxide in the stone. The Triple Globe Earrings are embellished with a tapered series of 2-, 3-, 4-, and 6mm carnelian beads on a 24-gauge Argentium head-pin wire that also sets 8mm and 10mm carnelian beads within the three Globe frames. I use cherry-red carnelian beads to contrast and complement the green chrysoprase beads in several designs—the Three-Ring Propeller Earrings and Bracelet and the Beaded Eight Earrings and Bracelet. The Four-Ring Propeller Bracelet showcases a combination of red carnelian and black onyx beads in a repeating pattern.


[image: from left: 2mm to 10mm red carnelian beads.]

from left: 2mm to 10mm red carnelian beads.



magnetic beads are cast from magnetized iron-boron metal that can be plated in three color choices—silver (tin-plated), black (zinc-plated), and gold (brass-plated)—and in two shapes—1mm-thick disks and 7mm-long tubes (each of which are available in diameters of either 6mm or 7mm). The disks each have a 1mm hole to allow a 19-gauge head-pin wire, and the tubes have a 2.5mm inside diameter to cover the 2mm teardrop of a head pin. Since all sizes are available in all three colors, you can alternate colors and diameter sizes of the disks when assembling the magnetic clasp. The Byzantine Peace Necklace, the Byzantine Globe Necklace, the Doubled Dharma Pendant, and the Repeating Eights Bracelet are all completed with magnetic clasps.


[image: from left: Silver (tin-plated), black (zinc-plated), and gold (brass-plated) magnetic beads.]

from left: Silver (tin-plated), black (zinc-plated), and gold (brass-plated) magnetic beads.



SOLDERING TOOLS

When I learned to solder silver at the Appalachian Center for Crafts back in 1995, we used traditional oxygen-acetylene torches, painted messy flux onto the metal, and used tin snips to cut tiny sections of silver solder from a sheet. Many a fine jeweler still uses these time-tested methods, but now there is an easier way to achieve the same beautiful results.

We’ll use some modern metalsmithing products to simplify the silver-soldering process—a handheld butane torch, Argentium solder paste in a syringe, and Solderite-brand soldering boards. I’ve found that the average crafter is comfortable using a handheld butane torch with an easily adjustable flame, yet quite intimidated by the traditional oxygen-acetylene soldering system with its large gas tanks, tubing, and heavy hand piece. Compared to a handheld butane torch, an oxygen-acetylene torch setup is prohibitively expensive and complicated to use, and it can be difficult to adjust the multiple gas knobs to achieve the proper flame size.

Likewise, the old method of painting flux (see box that follows) onto the metal and snipping solder sheet has been eliminated by the modern development of Argentium solder paste, which combines both flux and solder in the proper ratio in an easy-to-use syringe applicator. The Solderite board is a great work surface for soldering, as it reflects the heat to the metal, cools quickly, and will not burn the desktop surface. (I learned this fact all too well when I taught a soldering class where two students burned holes in the workshop tables; one used a honeycomb soldering board and the other a charcoal soldering board. After buying two new tables, I now only allow Solderite in my classroom.)





SOLDER AND FLUX

    For silver soldering, the solder itself is a silver alloy (65 percent silver) that has a melting temperature that is much lower than the round silver wire (92.5 percent silver) being soldered, allowing the solder to liquefy before the round metal wire deforms. In silver soldering, a fluxing agent (flux) precedes the solder itself to clean the metal joint being soldered. The Argentium solder paste we use in this book has the optimum ratio of flux to silver solder already added to the paste. This flux melts at a slightly lower temperature than the silver solder, and it flows (prior to the solder melting) into the joint gap by capillary action to remove any oxides that would weaken the joint. The liquefied silver solder then flows into the clean joint. Having the correct ratio between flux and solder is the key to a simple soldering process. With the old painted-on flux technique, craftsmen typically applied too much flux, causing the solder to travel farther than anticipated and resulting in a thin and weak joint. (Inversely, with too little flux, the solder cannot flow smoothly.) See also Storing Argentium Solder Paste.










CAPILLARY ACTION

capillary action is the ability of a liquid to flow into narrow spaces, opposing the force of gravity. For example, you’ll notice capillary action when you dip a paint brush into a liquid, which is drawn up through the hairs of the brush. This physical phenomenon makes the liquefied solder want to flow into the ring’s joint for securing soldering, and you will notice it when the solder flows over double wires and triple wires in the Double Peace and Triple Peace designs, across great distances and against gravity.







[image: Blazer-brand butane torch.]

Blazer-brand butane torch.



A butane torch, such as this Blazer-brand torch with the removable plastic foot, can be used as both a stationary and a handheld flame. Use it as a stationary flame for transforming 24- and 19-gauge Argentium wire lengths into head pins, or as a lightweight handheld flame that you can bring directly to the metal being soldered on the Solderite board. It’s ideal for soldering jump rings.


[image: Soldering tools, from left: propane torch, Solderite board, Cupronil spray flux, butane gas bottle, and a butane torch.]

Soldering tools, from left: propane torch, Solderite board, Cupronil spray flux, butane gas bottle, and a butane torch.




TURNING ON A BLAZER BUTANE TORCH

It’s very simple to use this torch: Just turn on the gas, press the ignition button to light the flame, and adjust the airflow (and flame) as needed. Be sure to read the manufacturer’s instruction manual from beginning to end before using it, and always tightly turn off the gas knob when not in use. Due to its small size, the gas chamber will need to be periodically refilled from a pressurized butane gas bottle, typically once a week with daily studio use. It can be problematic to have these gas bottles shipped, so you may be better off looking for them at your local hardware store.



[image: ] CAUTION: Whenever metal is heated, it releases a small amount of fumes, and when the flux within the solder paste melts, it releases a white smoke that you don’t want to breathe or get in your eyes. These fumes are minimal in risk factor, but I do recommend using a small fan to dissipate the smoke and fumes.

[image: ] CAUTION: Whenever using an open flame, keep yourself and your studio safe by having a small fire extinguisher at hand just in case. It is always better to be safe than sorry.


[image: Coleman-brand propane torch.]

Coleman-brand propane torch.



    A propane torch, such as this Coleman-brand torch available at your local hardware store, can be a cheaper substitute for the butane torch as it can also be turned upside down to bring the flame to the Solderite board. For one specific jewelry technique in this book, I use a propane torch because it has a larger and hotter flame than butane. You’ll need that hotter flame to teardrop thick 16-gauge wire for the two toggle-clasp designs (Silver Toggle Clasp and Coiled Toggle Clasp).


LIGHTING A PROPANE TORCH

The propane torch does not have the luxury of a self-igniting push button, nor does it come with an instruction manual (like the butane torch). Therefore I highly recommend that you request a face-to-face lighting demonstration from your hardware store salesperson.



The Solderite board is a compressed refractory material that is an ideal fire-resistant soldering surface, as it reflects the torch’s heat to the metal for a quick soldering time, it will not burn the surface under the board, yet it cools the metal quickly. Solderite board is sold in two types, “hard” and “soft”—I personally cannot tell any difference between them, so just get one 6 × 6-inch (15.24 × 15.25cm) board of either type.


[image: Soldering tools atop a Solderite board, from top: syringe of Argentium silver solder paste, two soldering picks, six soldering pins (in holes).]

Soldering tools atop a Solderite board, from top: syringe of Argentium silver solder paste, two soldering picks, six soldering pins (in holes).



I use titanium soldering picks (shown above with red and blue handles) to reposition half-melted (but still very hot) solder as needed, as the solder will not stick to the titanium. This pick is also handy for positioning rings in the Propeller and Dharma designs, as well as turning over the Globe formations for a second soldering.





MAKING SOLDERING PINS

We will be using generic paper clips to create soldering pins. Cut the clip in half, twist open each half, and then add a holding loop to the end using round-nose pliers. These pins will fit into holes predrilled into the Solderite board when creating the Propeller and Dharma designs.

[image: ]






    Argentium silver solder paste has tiny flecks of silver alloy solder (65 percent silver) suspended within an organic binder paste that has the correct ratio of fluxing agent already added. This paste is currently only available in one grade (known as temper)—“easy”—solder, with a flow point of 1325°F (719°C). A professional jeweler would need many different solder tempers—hard, medium, and easy—but for our purposes this one “easy” solder temper will work just fine.


[image: Argentium silver solder paste.]

Argentium silver solder paste.



14-karat gold solder paste is used for soldering 14/20 gold-filled wire and frames in some of our projects—the Triple Peace Earrings, Byzantine Peace Necklace, Jens Pind Propeller Necklace, and Dharma Wheel Earrings. Available in a small 5cc syringe, this gold solder paste works great, but I use it sparingly as it is expensive. You can use silver solder to secure gold-filled wire; you’ll hardly notice the silver solder dot on the gold metal.

Although the flux is already in both the Argentium silver solder and the 14-karat gold paste, I also use a second type of flux for a different purpose. When silver paste soldering both sterling silver and gold-filled rings, I spray all of the metal with a coating of Cupronil-brand spray flux. This flux not only cleans the metal, but more important, it inhibits the formation of firescale (darkening within the metal) from the soldering heat.


[image: A spray bottle of Cupronil-brand spray flux.]

A spray bottle of Cupronil-brand spray flux.



STORING ARGENTIUM SILVER SOLDER PASTE

Argentium silver solder paste is available as 1/2 troy ounce (16.5g) in a 15cc syringe, but the paste has a bad habit of drying out in this large syringe after a few weeks’ use. To minimize this loss I add a small amount of the paste into a smaller 5cc syringe, and then fit this 5cc syringe with an 18-gauge (diameter) red needle tip. I then insert a length of 19-gauge wire into the 18-gauge tip to help keep the paste from drying out between uses. If you end up with dried-out paste in a syringe, you can recycle it through Rio Grande, who will take it for the silver’s scrap value.

NOTE: Argentium silver doesn’t need this spray as its germanium-oxide surface inhibits firescale; base metals don’t use it either, because copper and jeweler’s bronze melt at a much higher temperature than silver, and firescale darkening is extremely unlikely.

HAND TOOLS

Hand tools allow precise management of wires, from making accurate measurements and markings to precision bending and twisting. An extension of your hands, these tools amplify your hand strength when cutting and hammering wires. Quality brand tools are often worth the higher price, but the cheaper brands also can do the job, as no amount of shopping will substitute for hand–eye coordination and inner patience.

MANDRELS

I use a variety of round rods (mandrels) for wrapping coils and bending wires. A bending mandrel is a round rod used for manually bending and twisting metal wire. A wrapping mandrel is a round metal rod around which you wrap wire in a continuous coil (by hand or power drill) before it is cut into individual jump rings.

BENDING MANDRELS

For matching earring backs you’ll use a 8mm (5/16-inch) round plastic mechanical pencil and a 2.35mm (3/32-inch) steel rod for the large and small loops, respectively. To make the twisted Figure Eight Frame, you’ll use two Sharpie Fine Point felt-tip markers that have a slight taper in diameter from 12mm (15/32 inch) in the middle to 11mm (7/16 inch) at the tip; tapered mandrels allow the metal wire to be twisted and work-hardened without breaking the soldered joint.


[image: bending mandrels, top to bottom: 2.35mm (3⁄32-inch) steel rod, 8mm (5⁄16-inch) mechanical pencil, and two 12mm (15⁄32-inch) Sharpie pens.]

bending mandrels, top to bottom: 2.35mm (3/32-inch) steel rod, 8mm (5/16-inch) mechanical pencil, and two 12mm (15/32-inch) Sharpie pens.




[image: For easy identification I label each needle with its actual millimeter size.]

For easy identification I label each needle with its actual millimeter size.



KNITTING-NEEDLE WRAPPING MANDRELS

Round aluminum knitting needles in US sizes 0–10¾ (2mm–7mm) work great as wrapping mandrels for wrapping and cutting jump rings. I have found that plastic and bamboo needles don’t work at all, so only use metal. They come in a variety of diameters and are widely available at your local knitting, craft, and fabric stores.

NOTE: Don’t trust the stated millimeter size on a package of knitting needles. Measure the needle’s actual diameter with a digital caliper and then label each with its corresponding measurement. Try different brand names for varying needle sizes, and look for used knitting needles at garage sales or in your grandmother’s knitting box to fill in for that elusive mandrel size.

GAS-PIPE WRAPPING MANDRELS

To create larger diameter jump rings, from 11mm (7/16 inch) to 23mm (29/32 inch), I use a variety of steel gas-pipe sections (used for gas lines to stoves), sourced at hardware stores. Each pipe is fitted with a decreasing coupler tube fitting, which allows the pipe to be held in the three-prong chuck of the electric drill you’ll use to power-wrap jump rings. (You can also use them to hand-wrap larger rings.) Hardware stores organize these gas pipe sections by the inside diameter (ID) measurement of the pipe (in fractions of an inch). To simplify your shopping, the chart that follows tells you which size pipe you need to make specific jump ring sizes.



	GAS PIPE SIZE INSIDE DIAMETER (ID) (as labeled at hardware store)
	GAS PIPE OUTSIDE DIAMETER (OD) (digital caliper measurement)
	GAUGE SIZE OF WIRE BEING WRAPPED
	INSIDE DIAMETER (ID) OF JUMP RING CREATED



	¼-inch ID pipe
	10.16mm OD
	16-gauge (1.3mm)
	11mm ID ring



	5/16-inch ID pipe
	12.7mm OD
	16-gauge (1.3mm)
	13.5mm ID ring



	5/16-inch ID pipe
	12.7mm OD
	19-gauge (0.9mm) gold
	14mm ID ring *



	5/16-inch ID pipe
	12.7mm OD
	19-gauge (0.9mm) silver
	15.5mm ID ring *



	⅜-inch ID pipe
	17mm OD
	16-gauge (1.3mm)
	18mm ID ring



	½-inch ID pipe
	21mm OD
	16-gauge (1.3mm)
	23mm ID ring



	* Because the 19-gauge silver wire has more spring-back effect than the 19-gauge gold-filled wire, the exact same gas pipe mandrel produces a larger ID for the silver rings than it does for the gold rings.




Before you can wrap wire around the steel pipe, you need to drill a hole into the pipe at the end of the grooved threads so the wire wraps over the smooth pipe surface. Before power-wrapping the wire into a coil, hook one end of the wire inside the pipe through this drilled hole to hold that end secure as you work the wire length.

NOTE: The drilled hole needs to be only slightly larger than the wire; I drill a 1/16-inch (1.6mm) hole with a steel-cutting drill bit to hold a 16-gauge (1.3mm) wire. Drilling a hole in a steel pipe requires a larger plug-in electric drill, with the steel pipe held in a table vise.


[image: ]

[image: Here is an array of gas-pipe wrapping mandrels; notice that each mandrel has a drilled hole for wire placement.]

Here is an array of gas-pipe wrapping mandrels; notice that each mandrel has a drilled hole for wire placement.




SPRING TENSION AND SPRING BACK

As a wire is wrapped into a coil around a mandrel (by hand or power tool), the force required to bend that straight wire into a coiled wire creates a spring tension within the metal coil. When the coiling force is removed, the opposite end of the wire will spring back (and if sharp, it can cut you); this spring-back effect will cause the metal coil to be a slightly larger diameter than the wrapping mandrel.



POWER MANDRELS

The use of a mandrel combined with an electric motor decreases jump ring wire-wrapping time tremendously, and can produce a more consistent coil without gaps or overlaps in the wrapping (see Wrapping and Cutting Jump Rings). I recommend using a 3.6-volt electric screwdriver (shown below) as a larger 18-volt electric drill produces too much speed and torque for consistent coil wrapping. The 3.6-volt screwdriver’s chuck expands and contracts to hold a variety of mandrel sizes up to a 1/4 inch (6.4mm). The space between its three prongs secures the end of the wire and maintains the spring tension as the coil is wrapped.


[image: 3.6-volt electric screwdriver.]

3.6-volt electric screwdriver.



metric conversion charts



	INCHES TO CENTIMETERS
	CENTIMETERS TO INCHES



	INCHES
	CM
	CM
	INCHES



	⅛
	0.32
	1
	⅜



	3/16
	0.48
	2
	¾



	¼
	0.64
	3
	1⅛



	5/16
	0.79
	4
	1⅝



	⅜
	0.95
	5
	2



	7⁄16
	1.11
	6
	2⅜



	½
	1.27
	7
	2¾



	⅝
	1.59
	8
	3⅛



	¾
	1.91
	9
	3½



	⅞
	2.22
	10
	4



	1
	2.54
	11
	4¾



	1⅛
	2.9
	12
	4¾



	1⅜
	3.5
	13
	5⅛



	1¼
	3.2
	14
	5½



	2
	5.08
	15
	5⅞



	2½
	6.35
	16
	6¼



	3
	7.65
	17
	6¾



	4
	10.16
	18
	7⅛



	5
	12.70
	19
	7½



	6
	15.24
	20
	7⅞



	7
	17.78
	21
	8¼



	8
	20.32
	22
	8⅝



	9
	22.86
	23
	9



	10
	25.40
	24
	9½



	11
	27.94
	25
	9⅞



	12
	30.48
	26
	10¼




HAND TOOLS: PLIERS, CUTTERS, VISES, AND FILES

Wire tools are an extension of your hands, applying pressure to the wire in very specific ways for particular operations depending on their jaw design. Flat-nose pliers have a wide jaw for gripping a wide surface of a jump ring; chain-nose pliers have a pointed jaw for gripping a tiny surface area for fine detail work; round-nose pliers have a tapering round jaw to bend wire at many different diameters; and side cutters have angled blades to cut the wire.

Two pairs of short flat-nose pliers work in tandem to open and close jump rings with a broad grip on both sides of the ring. The shorter jaw pliers require less hand pressure than the long-jaw variety to yield the same jaw pressure.


[image: Short flat-nose pliers.]

Short flat-nose pliers.



Pointed short chain-nose pliers are designed for working with finer gauge wire and getting into a tight chain pattern to close that last pesky jump ring.


[image: Short chain-nose pliers.]

Short chain-nose pliers.



Round-nose pliers have tapered round jaws that yield many diameters. To obtain a consistent diameter, keep the wire being bent at a specific place on the jaw. Measure diameter sizes with a digital caliper and mark them directly on the jaws temporarily with a felt-tip marker or permanently with the edge of a jewelry file.


[image: Round-nose pliers.]

Round-nose pliers.



Mandrel-tip pliers have one jaw a consistent 3.1mm and the other a consistent 3.9mm diameter. They are designed to secure beads onto head-pin wires with a double loop (see The Magnetic Clasping System).


[image: Mandrel-tip pliers.]

Mandrel-tip pliers.



Nylon-tip pliers are used to straighten fine 24-gauge wire during wire wrapping and bead setting. Generic brands have an inferior nylon jaw, while Swanstrom ones and have a Delrin® jaw (a high-tech resin that lasts longer and resists grooving).


[image: Nylon-tip pliers (with Delrin® jaws).]

Nylon-tip pliers (with Delrin® jaws).



Side cutters come in several sizes, each for cutting a specific range of wire sizes (gauges). The smallest model (in the following photo) is for wire up to 18-gauge, the medium model (bottom) is for wire up to 14-gauge.


[image: Small side cutters (top) and medium side cutters (bottom).]

Small side cutters (top) and medium side cutters (bottom).



The wooden hand vise applies force to one side when a wedge is inserted on the opposite side; this vise is ideal for easily holding and stabilizing Figure Eight frames as they are spiral-wrapped together.


[image: Wooden hand vise.]

Wooden hand vise.



I use two types of jeweler’s files, each 6¼ inches (16cm) long with a 3-inch (7.7cm) file face. A round file removes burrs from the inside of a jump ring’s joint; we’ll also use the point to drill holes into the Solderite board. The flat file has a rectangular profile with two flat faces and removes burrs from the outside of a jump ring’s joint; we’ll use its thickness to create equally spaced rings. To keep the files from cross-contaminating metals, I label each by wrapping the handle with colored electrician’s tape: red = copper, white = silver, yellow = gold.


[image: Labeled jeweler’s files (left), flat jeweler’s file (middle), round jeweler’s file (right).]

Labeled jeweler’s files (left), flat jeweler’s file (middle), round jeweler’s file (right).



ADDITIONAL TOOLS

These additional tools are designed to simplify the jewelry-making process, provide exact measurements, and keep your projects organized.

Digital calipers are ideal for precise measurement of wire thickness, mandrel diameters, compass widths, and the inside diameters of jump rings. The digital readout should read to the hundredths of a millimeter (0.00mm) for precise measurement. The calipers have two pairs of jaws; the lower pair are used to measure the outside diameter of wire or a mandrel, and the upper pair measure the inside diameter of compass jaws or a jump ring, as shown below.


[image: Digital caliper.]

Digital caliper.



We will use a pencil compass to find the three points of an equilateral triangle, the four corners of a square, and the six points of a hexagon when making Propeller formations.


[image: Pencil compass.]

Pencil compass.



A plastic measuring tape, available at your fabric store, is a 60-inch (152.5cm), dual-sided, flexible measuring device. One side delineates standard inches in 1/16 inch increments; the other side denotes metric measurements in millimeter (mm) increments. The flexibility of the tape is perfect for measuring curved wire.


[image: Plastic measuring tape.]

Plastic measuring tape.



Ultra-fine-point felt-tipped markers are perfect for making temporary measurement marks on metal wires and serve as a temperature guide for soldering.


[image: Ultra fine-point felt-tipped marker.]

Ultra fine-point felt-tipped marker.



I keep a stack of Frisbee disks in my studio to help keep me organized. The 8-inch (20.32cm) diameter holds all the findings and pliers for assembling a specific project in one location. To help keep multiple jump-ring and bead sizes separated, each Frisbee holds six aluminum triangular pans (with 3-inch [7.65cm] sides), which you can purchase at your local jewelry supply store.


[image: Frisbee disks with aluminum pans.]

Frisbee disks with aluminum pans.



Adequate lighting is critical for seeing the subtle details of jump-ring assembly, fine-wire wrapping, and solder paste application, and a simple folding lamp from your local craft store can provide it.

Unless you’re nearsighted like I am, you may need magnification to see subtle details when working. Reading glasses may do the trick, but you may also want to invest in an Optivisor, which is worn like a hat and allows the quick changing of magnification lenses.


[image: Folding lamp.]

Folding lamp.

[image: Optivisor.]

Optivisor.



Start your chain pattern assembly with a paper clip to identify your beginning point; that way when you drop the chain in progress (and you will), it is easy to identify where to continue the assembly. NOTE: Remove the paper clip before cleaning any soldered metal in a pickle solution or the nickel plating will dissolve and contaminate the solution.




A hammer is used in tandem with a bench-block anvil (with a 4 × 4-inch [10 × 10cm] working surface) to flatten and forge round wire into a functional S-clasp and for flattening the Dharma Wheel formations.


[image: A paper clip to start a chain pattern.]

A paper clip to start a chain pattern.




[image: Hammer and bench-block anvil.]

Hammer and bench-block anvil.



    Superfine (320-grit) sanding pads are used to smooth each jump ring’s joint to produce seamless rings; any scuffing will polish out in the steel-shot tumbling. These pads are sold as 4 × 5-inch (10.16 × 12.70cm) sheets, but can be easily cut into smaller 1 × 2-inch (2.54 × 5.08cm) swatches with a pair of scissors; they have a foam backing 3/16 inch (5.1mm) thick that provides flexibility and sanding longevity.


[image: Superfine (320-grit) 3M sanding pads.]

Superfine (320-grit) 3M sanding pads.



    Pro-Polish pads are a unique cleaning product that allows you to give a quick shine to your metal jewelry. The thin, pliable foam pads are impregnated with microabrasives that polish away the surface oxidation and can cut through a liver-of-sulfur black patina. These pads are no substitute for pickle cleaning or steel-shot tumbling.


[image: Pro-Polish pads from Rio Grande.]

Pro-Polish pads from Rio Grande.



Generic superglue, available at your grocery store, is used to securely connect the silver caps to the parachute cord to complete the Doubled Dharma Pendant.

I use small swatches of ¾-inch (1.91cm) clear tape to make sutures to hold multiple 24-gauge wires together so they can be wrapped simultaneously, as in the Double Peace Bracelet, the Triple Peace centerpiece, and the Double Eight earrings; the tape is best removed with a sharp scalpel and chain-nose pliers.


[image: Superglue.]

Superglue.

[image: Clear tape and a scalpel for tape sutures.]

Clear tape and a scalpel for tape sutures.



I use lots of clear plastic bags to keep jump rings and beads separated by size and type in 2 × 2-inch bags. I store finished jewelry designs in 3 × 4-inch and 6 × 8-inch bags.





[image: Plastic zip bags.]

Plastic zip bags.


Because many of the geometric designs come to me in a flash of insight, I long ago developed the practice of always having a notebook on hand so I can sketch the idea before I lose it, and later to record what I learn in multiple rounds of trial and error as I chase the vision. By documenting your jewelry-creation process you’ll be able to perfectly re-create any design.





[image: Notebook for inspirations and design notes.]

Notebook for inspirations and design notes.



FINISHING PROCESSES

There are many finishing processes to restore or change the metal’s surface per personal aesthetics. When soldering metal, there is a heat discoloration on the metal’s surface from cupric oxide, which can be cleaned away with an acidic pickle solution. Traditional sterling silver and copper can be given a matte-black patina with liver of sulfur, and additionally, any of the metals can be polished to a mirror finish with a steel-shot tumbling.

[image: Pickle cleaning solution.]

Pickle cleaning solution.

The pickle cleaning process uses a water-acid solution contained in a ceramic-lined electric slow cooker, which can be warmed on a one-hour timer to speed the pickling process. The dry grains of Sparex® acid compound (sodium bisulfate) are added to the water (following manufacturer’s instructions) to create the solution. After the pickling process, always neutralize your jewelry by sprinkling it with baking soda and then rinse it under tap water.

NOTE: Never put paper clips into the pickle as the nickel-plating on the paper clip will dissolve and contaminate the pickle solution; instead tie your jewelry to a length of thin silver wire for easy removal.

[image: Second pickle solution.]

Second pickle solution.

The initial pickle solution doesn’t always remove every bit of the heat discoloration, and it often leaves sterling silver with a pink hue due to excess copper saturation. To remove this pink coloring I use a second pickle solution, which contains one part Sparex® acid (sodium bisulfate) to four parts hydrogen peroxide (available at drugstores) in a small container. The acid-peroxide solution quickly gives up its extra oxygen atoms to the air, and thus is only active for a day or two, so just make a small amount to cover the metal. Again after this second pickling process, always neutralize your jewelry with baking soda and rinse under tap water.

[image: Patina.]

Patina.

Although 14-karat gold resists a patina, sterling silver, bronze, and copper can all be darkened to a rich black color with a liver-of-sulfur patina. The metal jar of liver of sulfur (shown) should be kept with a hammered-tight seal to prevent the sulfur from oxidizing and smelling up your studio. Use a dedicated small glass bowl to hold a half cup of heated water, add a pea-size chip of sulfur, and it will quickly turn a yellow color. Dip your pickle-cleaned metal into the heated patina solution until it turns a rich black color, and then rinse with tap water.

NOTE: Execute this patina process outdoors or in a well-ventilated space to dissipate the sulfur smell.


[image: Rotary tumbler.]

Rotary tumbler.



[image: ] CAUTION: Steel-shot tumbling can harm softer gemstones like turquoise, hematite, lapis lazuli, malachite, pearls, magnetic beads, and glass beads; try dry rice (without water) for a subtle shine that won’t harm your softer beads.

A rotary tumbler, designed for polishing rocks, can be used with stainless-steel shot to produce a high shine on your finished jewelry. The rubber barrel is filled halfway with shot and two-thirds with water; add your finished chain and a dab of liquid soap, and let it spin for thirty minutes or more. The tumbling action of the steel shot hardens the metal like a thousand tiny hammers, polishing the surface into a brilliant shine.





TUMBLING TRICKS


• Make sure you purchase stainless steel shot, or it will rust over time.

• Use steel-shot mix, with a variety of different forms, including round, diagonal, and pin shapes.

• Add just a dab of liquid soap to the water and steel shot to help clean the metal.

• Use a metal coffee filter to strain the water from the shot and chain as shown.

• When not tumbling, your steel shot should be dried and stored in an airtight container.

• When polishing loose, unassembled jump rings, don’t add steel shot or you will spend hours separating the two materials. Instead tumble the jump rings by themselves in water; to speed up the process, tumble them with a three-ring “flower” (this page) created from 10-gauge wire wrapped on a huge 2-inch (5.08cm) mandrel, creating 2½-inch (6.35cm) rings, as shown.




[image: ]









SOLDERING TECHNIQUES AND PROBLEM SOLVING

The silver-soldering process has been simplified with Argentium paste and a butane torch, yet these advancements are not a substitute for hands-on experience. This section is designed to reduce the learning curve for silver soldering, beginning with an illustrated lesson on basic paste soldering techniques (including a list of safety precautions), a section detailing four common soldering problems (and their solutions), an overview of dimensional soldering complications, and a visual library of metal color changes from soldering. We’ll learn how to make two different-size teardropped head pins from both Argentium silver and gold-filled wire. This hands-on experience will train your eye to see the subtle visual clues of the solder melting temperature, and help you gain confidence in the hot-torch skills you’ll rely on throughout the book.

PASTE SOLDERING TECHNIQUES

This uniquely simple approach to soldering is made possible by the two major soldering innovations we’ve been discussing—a handheld butane torch and Argentium silver solder paste in a syringe. With a gentle pressure on the syringe plunger you can add a small dab of solder paste directly on top of the ring’s joint. My rule of thumb is to add twice the volume you think you need because only half of the paste will remain as silver solder; the other half is flux and binder that burn away. Be sure to follow these safety precautions:


• Always use the butane torch to solder metal on top of a heat-resistant surface, such as a Solderite board.

• Always set heated teardropped wire down onto a heat-resistant surface, such as a Solderite board.

• Always solder in a well-ventilated studio to dissipate the fumes emitted by melting metals.

• Allow the heated metal ample time to cool down before handling.




TOOLS: Two pairs of flat-nose pliers; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm ID rings); flat file; Argentium silver solder paste; butane torch; Solderite board; proper ventilation

MATERIALS: 16-gauge, 11mm ID jump ring(s)




[image: Soldered large-diameter 11mm (7⁄16-inch) ID copper jump rings.]

Soldered large-diameter 11mm (7/16-inch) ID copper jump rings.




[image: 1]

1 To make your own 16-gauge, 11mm ID rings, use a 10.16mm OD gas-pipe mandrel. Close each jump ring to be soldered flush, as the two wire ends must be touching for a secure solder joint. Remove any excess metal from the ring’s joint with a file as it can inhibit the flow of solder.




[image: 2]

2 Squeeze out a small dab of solder paste from the syringe tip, placing it directly on top of the joint. The amount of paste should be roughly twice the amount of silver you will need to secure the joint’s surface.




[image: 3]

3 Light your torch, adjusting the gas to create a 1-inch (2.54cm) blue flame, and bring the tip of the torch’s flame to the solder paste. As the paste melts, the flux within the solder paste will liquefy and the silver solder will ball up, as shown.




[image: 4]

4 Continue heating the silver solder until it melts with a liquid flash (a unique liquid-like reflection of light); at that exact moment remove the torch’s flame and allow the metal to cool. Once cool, double-check that each ring is soldered closed; reheat to resolder as needed.



COMMON SOLDERING PROBLEMS (AND SOLUTIONS)

Here are four of the most common soldering problems (listed by symptom) and the remedy for each.


[image: Symptom: As the flux melts, the balled-up silver solder falls off the ring, sticking to the Solderite board.]

Symptom: As the flux melts, the balled-up silver solder falls off the ring, sticking to the Solderite board.




[image: Remedy: Remove the torch heat and reposition the ring (with a soldering pick) so its joint is touching and slightly on top of the solder ball. Continue heating, and the solder will be pulled upward into the ring’s joint by capillary action, where the flux has already traveled.]

Remedy: Remove the torch heat and reposition the ring (with a soldering pick) so its joint is touching and slightly on top of the solder ball. Continue heating, and the solder will be pulled upward into the ring’s joint by capillary action, where the flux has already traveled.




[image: Symptom: The silver solder balls up to one side (in this case, left) of the ring’s joint.]

Symptom: The silver solder balls up to one side (in this case, left) of the ring’s joint.




[image: Remedy: Reposition the flame tip to the opposite side (in this case, right) of the ring’s joint; the solder will be pulled into the ring’s joint by convection toward the hottest part of the metal ring.]

Remedy: Reposition the flame tip to the opposite side (in this case, right) of the ring’s joint; the solder will be pulled into the ring’s joint by convection toward the hottest part of the metal ring.




[image: Symptom: The solder melts to only one side of the ring’s joint, not securing the joint.]

Symptom: The solder melts to only one side of the ring’s joint, not securing the joint.




[image: Remedy: This could be due to a physical gap in the ring’s joint. Make sure both wire ends are touching, and then add a tiny dab of paste to the ring’s joint and resolder.]

Remedy: This could be due to a physical gap in the ring’s joint. Make sure both wire ends are touching, and then add a tiny dab of paste to the ring’s joint and resolder.




[image: Symptom: The solder flux runs out over the board, and melted silver solder bulges at the joint.]

Symptom: The solder flux runs out over the board, and melted silver solder bulges at the joint.




[image: Remedy: Use less solder paste next time, as this excess will also cause the solder to stick to the Solderite board and will pull up the board’s surface. Applying too much paste is not only a waste of product, but the excess silver solder leaves a visually distracting bulge at the joint that can only be remedied with patience and a jewelry file.]

Remedy: Use less solder paste next time, as this excess will also cause the solder to stick to the Solderite board and will pull up the board’s surface. Applying too much paste is not only a waste of product, but the excess silver solder leaves a visually distracting bulge at the joint that can only be remedied with patience and a jewelry file.



DIMENSIONAL SOLDERING PROBLEMS

As we progress in the book to more advanced soldering in three-dimensional formations, you will be heating multiple suspended frames and soldering multiple points simultaneously, all of which makes the common problems we just discussed even more complex. However, just like Goldilocks, we can simplify the analysis into “not enough heat,” “too much heat,” and “heat that is just right.”


A HANDY SOLDER TIMING TRICK

For the novice soldering student with timid torch timing, you can use a permanent felt-tip pen to place a mark on the metal to be soldered; when the ink burns away, the solder will soon melt and flow.




[image: Not Enough Heat When the soldering point is raised above the reflective Solderite board, as shown with this Globe formation, it takes longer to melt the solder paste. This can lead you to have a timid timing approach: the silver solder does not fully melt because the flame is not applied long enough. You can see here that the solder is not completely melted.]

Not Enough Heat When the soldering point is raised above the reflective Solderite board, as shown with this Globe formation, it takes longer to melt the solder paste. This can lead you to have a timid timing approach: the silver solder does not fully melt because the flame is not applied long enough. You can see here that the solder is not completely melted.




[image: Too Much Heat If you apply too much heat, the metal frames will begin to deform and collapse, as shown in this overheated silver Globe formation. Note that this deformation is more common with fine metal (silver or gold) frames, which have a lower melting temperature than base metal (copper or bronze) frames. I highly recommend you practice geometric soldering designs with base metal rings first to get a feel for timing of the solder flow temperature, as fine metal rings require a delicate touch and quick response to melt the solder and not the metal frame.]

Too Much Heat If you apply too much heat, the metal frames will begin to deform and collapse, as shown in this overheated silver Globe formation. Note that this deformation is more common with fine metal (silver or gold) frames, which have a lower melting temperature than base metal (copper or bronze) frames. I highly recommend you practice geometric soldering designs with base metal rings first to get a feel for timing of the solder flow temperature, as fine metal rings require a delicate touch and quick response to melt the solder and not the metal frame.




[image: Too Much Heat When soldering finer 19-gauge frame formations, don’t let the flame linger too long at any one place, or you may inadvertently overheat and distort one of the multiple frames, as shown in this Dharma Wheel (on the top of the left inner ring). Note that this distortion is more common with thinner metal gauge (20- to 18-gauge) wire sizes (0.81–1.0mm), which are less resistant to heat distortion than thicker metal gauge (17- to 14-gauge) wire sizes (1.15–1.63mm).]

Too Much Heat When soldering finer 19-gauge frame formations, don’t let the flame linger too long at any one place, or you may inadvertently overheat and distort one of the multiple frames, as shown in this Dharma Wheel (on the top of the left inner ring). Note that this distortion is more common with thinner metal gauge (20- to 18-gauge) wire sizes (0.81–1.0mm), which are less resistant to heat distortion than thicker metal gauge (17- to 14-gauge) wire sizes (1.15–1.63mm).




[image: Heat Is Just Right The key is to find the balance of melting the silver solder paste but not the metal frames, as shown in this properly soldered Globe formation; notice that the silver fills the gaps smoothly. Experiment with flame size, timing, and flame-to-metal distance until you find the right balance.]

Heat Is Just Right The key is to find the balance of melting the silver solder paste but not the metal frames, as shown in this properly soldered Globe formation; notice that the silver fills the gaps smoothly. Experiment with flame size, timing, and flame-to-metal distance until you find the right balance.



METAL COLORS

We’ll work with five metals throughout the book: copper, bronze, sterling silver, Argentium silver, and 14-karat gold filled. Each metal has unique metallurgical characteristics that can be exploited to create a variety of colors and textures as they go through the soldering process from jump rings to tumble-polished frames.

Running from left to right in the photographs that follow, each metal starts as a round jump ring, which is then soldered closed. The soldering process produces a heat patina, which can be shined with a Pro-Polish pad. Then the metal is chemically cleaned with pickle to remove the heat patina and soldering-flux discoloration, creating a matte surface. Finally, the metal is tumbled in a steelshot- and water-filled rotary tumbler for a reflective shine, or it can be darkened black with a liver-of-sulfur patina (which works best on traditional sterling silver).


HEAT PATINA

A heat patina is a coloration created on the surface of any metal when it is heated to the soldering temperature. This patina is more noticeable on base metals (copper and bronze) and hardly visible on noble metals (silver and gold).



COPPER COLORS


[image: From left: Unsoldered 16-gauge ring, soldered frame with heat patina, Pro-Polished heat patina, pickle-cleaned copper frame, steel shot–tumbled frame.]

From left: Unsoldered 16-gauge ring, soldered frame with heat patina, Pro-Polished heat patina, pickle-cleaned copper frame, steel shot–tumbled frame.



BRONZE COLORS


[image: From left: Unsoldered 16-gauge ring, soldered frame with heat patina, Pro-Polished heat patina, pickle-cleaned bronze frame, steel shot–tumbled frame.]

From left: Unsoldered 16-gauge ring, soldered frame with heat patina, Pro-Polished heat patina, pickle-cleaned bronze frame, steel shot–tumbled frame.



STERLING SILVER COLORS


[image: From left: Unsoldered 16-gauge ring, soldered frame with heat patina, pickle-cleaned silver frame, liver-of-sulfur black patina, steel shot–tumbled frame.]

From left: Unsoldered 16-gauge ring, soldered frame with heat patina, pickle-cleaned silver frame, liver-of-sulfur black patina, steel shot–tumbled frame.



ARGENTIUM SILVER COLORS


[image: From left: Unsoldered 16-gauge ring, soldered frame with heat patina, Pro-Polished heat patina, pickle-cleaned Argentium frame, steel shot–tumbled frame.]

From left: Unsoldered 16-gauge ring, soldered frame with heat patina, Pro-Polished heat patina, pickle-cleaned Argentium frame, steel shot–tumbled frame.



GOLD-FILLED COLORS


[image: From left: Unsoldered 16-gauge ring, soldered frame with heat patina, pickle-cleaned gold frame, steel shot–tumbled frame.]

From left: Unsoldered 16-gauge ring, soldered frame with heat patina, pickle-cleaned gold frame, steel shot–tumbled frame.



MAKING SILVER AND GOLD HEAD PINS

Head pins are very handy and easily crafted from Argentium silver wire and a butane torch. As the silver wire tip is heated to the point of liquefying the silver, it is pulled up onto the wire by convection to create a teardrop termination roughly twice the diameter of the wire.

Unfortunately, gold-filled wire will not melt into a nice teardrop shape with the heat of a torch alone. Necessity being the mother of invention, I devised a way to add silver solder paste onto the gold wire tip in multiple application and heating processes to create a simulated silver teardrop termination that is roughly twice the diameter of the gold wire. These larger diameter teardrops serve as backstops for setting beads, and when bent into earring backs, they become a fingertip grip atop the small loop for inserting and removing earrings.

ARGENTIUM SILVER HEAD PINS

    You can make head pins from any thickness of Argentium silver wire, but in this exercise we will be using both 24- and 19-gauge. The 24-gauge (0.5mm) wire produces a head pin with a 1mm teardrop, which will be used for setting gemstones into the Globe chapter designs; the 19-gauge (0.9mm) wire makes head pins with a 2mm teardrop, which you’ll use for earring backs and magnetic clasps. You’ll follow the same steps for making each, but you’ll need to heat the 19-gauge wire for about three seconds and the 24-gauge for about one second.


TIP: I recommend that you dim the lights to better see the subtle color changes of the Argentium silver as it transforms from a solid to a liquid state.




TOOLS: Flat-nose pliers; side cutters; digital caliper; Argentium silver solder paste (for gold-filled head pins); butane torch; Solderite board; Styrofoam cube for gold-filled head pins (optional); proper ventilation; pickle cleaning solution; baking soda; Pro-Polish pads (optional); steel shot; rotary tumbler

MATERIALS FOR SILVER HEAD PINS: One or more 3½-inch (8.9cm) lengths of 24-gauge Argentium sterling silver wires; two or more 2¼-inch (5.7cm) lengths of 19-gauge Argentium sterling silver wires

MATERIALS FOR GOLD HEAD PINS: One or more 3½-inch (8.9cm) lengths of 24-gauge gold-filled wires; two or more 2-inch (5.08cm) lengths of 19-gauge gold-filled wires




[image: 1]

1 Cut one or more 3½-inch (9cm) lengths of 24-gauge silver wire or two or more 2¼-inch (6cm) lengths of 19-gauge silver wire. Have your Solderite board ready for cooling the heated head pins, check the room ventilation, and light your butane torch with a 1-inch (2.54cm) flame.



[image: ] CAUTION: If you heat the wire too long and the teardrop swells to over 2mm in diameter (for 24-gauge wire) or over 3mm (for 19-gauge), it will fall from the wire and splatter on your work surface, sending red-hot balls of silver everywhere. Until you perfect your timing, I would advise working over a bowl of water to catch any accidentally dropped tears.
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2 Grip the middle of the cut wire in your pliers. Bring the tip of the vertical wire to the tip of the horizontal flame, and the wire tip will immediately glow orange.
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3 Within a second, the orange wire tip on the 24-gauge wire reaches its melting point and pulls upward into an orange ball shape that is roughly twice the size of the wire. The 19-gauge wire reaches its melting point by the time you count to three and also pulls up into a ball shape twice the size of the wire.
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4 Pull the wire away from the flame as soon as the orange teardrop appears and keep the wire vertical for another few seconds to allow it to air-cool; place the still-hot head-pin wire down on the Solderite board to cool slowly.
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5 Once cool, measure the teardrop’s diameter with a digital caliper to confirm that it is indeed 1mm (for 24-gauge wire) or 2mm (for 19-gauge wire); if not, adjust the timing to reach the correct size. It is okay if your teardrops vary slightly in size (1–1.5mm for the 24-gauge pins and 1.5–2.5mm for the 19-gauge pins), but try to achieve a consistent size. The head pin wire will have a discoloration that is easily cleaned with a pickle solution. For the 24-gauge head pins, polish the wire with a Pro-Polish pad; tumble-polish the 19-gauge head pins with steel shot in a rotary tumbler.



GOLD-FILLED HEAD PINS

    You can make head pins from any thickness of gold-filled wire, but in this exercise you will use both 24- and 19-gauge wire. The 24-gauge (0.5mm) wire generates a head pin with a 1mm teardrop, which will be used for setting gemstones into Globe chapter designs. The 19-gauge (0.9mm) wire produces a head pin with a 2mm teardrop, which you’ll use for earring backs and magnetic clasps. You’ll follow the same steps for making each, but you’ll need to heat the 19-gauge wire for about three seconds and the 24-gauge for about one second.

[image: ] CAUTION: In heating silver solder paste on a gold wire, there is always a possibility that the solder will fall off of the wire—darn gravity—so always perform this process over a bowl of water.
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1 Assemble the pliers, butane torch, Solderite board (on which the head pins will cool), and solder paste, and check the room ventilation. I recommend that you also dim the lights to better see the subtle color changes of the silver as it transforms from a solid to a liquid state.
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2 Add multiple dabs of the Argentium solder paste onto one end of each wire; the dab should be larger than the 1mm (for 24-gauge wire) or 2mm (for 19-gauge wire) teardrop you wish to produce. Apply the solder paste on the ending ⅛ inch (3.2mm) of wire. Tip: Organize prepasted wires, awaiting the torch, in a cube of Styrofoam.
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3 Light your torch with a 1-inch (2.54cm) blue flame and bring the wet paste to the flame tip for just a second to ignite the paste, pull the wire away from the flame, and let the paste burn for a few seconds for 24-gauge wire (or five to six seconds for 19-gauge wire), which removes air bubbles and dries out the paste to reduce its weight and volume.




[image: 4]

4 When the paste stops burning and the silver solder has gathered into a rough ball textured like cottage cheese, bring the silver solder to the flame’s tip a second time to heat it into a teardrop shape.
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5 Just as the silver teardrop is forming, move the wire down so the tip of the flame is just above the teardrop, heating the gold wire, as the silver swells into a glowing orange teardrop shape. Pull the wire out of the flame as soon as the teardrop forms, allow it to air-cool for a few second, and then set the still-hot head pin down on the Solderite board to cool down. Note: If the flame is heating the silver teardrop instead of the gold wire as instructed, it will cause the teardrop to be pushed by the torch’s compressed gas and form lopsided.
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6 Once cool, measure the teardrop’s diameter with a digital caliper; you will have a nice 1.3mm teardrop (for 24-gauge wire) or a 2mm teardrop (for 19-gauge wire). However, part of this diameter is an outer layer of glassy flux. Once you clean the head-pin wires in a pickle solution to remove the flux, the cleaning will reveal a less-round, more-oval teardrop 1mm (for 24-gauge) or 1.7mm (for 19-gauge) in diameter.
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7 For the 19-gauge wire head pins only: To achieve a larger 2mm teardrop, apply a second round of silver paste to the outside of the 1.7mm teardrop, and then reheat it into a singular, larger 2.3mm teardrop. Clean it again to reveal a 2mm teardrop head-pin wire. Note: It is not necessary that you pickle-clean the head-pin wires between paste applications; this simply helps you to see the actual size of the silver teardrop without the outer flux layer.
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8 For the 24-gauge head pins, polish the head-pin wire with a Pro-Polish pad before using them. Tumble-polish the 19-gauge head pins with steel shot before using them to bend earring backs or set beads. Notice the seamless connection of the noble metals, securely combining the silver teardrop onto the 14-karat gold-filled wire.




TIP: If you have a persistent problem with the paste falling off the wire when heating, you may be using too much paste, not allowing the paste to dry out as described in step 3, or possibly the gold wire has a surface impurity that does not allow the paste to adhere to the wire (oil-based hand creams can be the culprit). If needed, clean the metal wire with a pickle solution, neutralize with baking soda, and dry the wires before the paste is reapplied.




JUMP RINGS AND BASIC CHAIN PATTERNS

A jump ring is a full circle of round wire with a specific diameter sizing that allows you to assemble a specific chain pattern. In this chapter, we will cover the basics of jump-ring theory, round wire gauge sizes, different techniques for wrapping and cutting rings, and the many ring sizes used to assemble the four chain patterns used in this book, along with detailed chain pattern tutorials.

JUMP RING THEORY

To create a length of flexible metal chain, you have to assemble individual metal jump rings one by one. Your biggest challenge, whether you’re a novice or an expert, is to determine which jump rings you need to successfully create any particular chain pattern.

JUMP RING ASPECT RATIO

    Each chain pattern has an established aspect ratio (AR) sizing for the jump rings used to assemble that pattern. If your jump rings deviate too far from the recommended AR sizing, it will be difficult (or impossible) to assemble the chain. The two key components of AR are the diameter of the wire’s thickness and the jump ring’s inside diameter (ID), both of which are illustrated in the brass jump ring photo in the box that follows. To determine the numerical value of the jump ring’s AR, divide the jump ring’s ID (in millimeters) by the diameter of the wire’s thickness (also in millimeters). For example, a jump ring with a 4.5mm ID made from 16-gauge (1.3mm diameter) wire has an aspect ratio of 3.4 (4.5 ÷ 1.3 = 3.44). If you want to use a different-size jump ring, multiply the AR by the wire thickness (in millimeters) to find the mandrel size (also in millimeters) you need to make the correct size jump ring.

THE GAP AND SPRING BACK

Be aware that jump rings can also be slightly smaller than the size of the wrapping mandrel due to the coil-cutting process; the saw-cutting of the ring creates a gap (known as a kerf) in the circumference of the ring. When the kerf is closed, it results in a slightly smaller—and slightly oval—ring. The kerf is more of a concern for smaller-size jump rings; for example, a 3mm ID ring with a 0.5mm gap would make a somewhat noticeable oval ring, yet in an 18mm ID ring with a 0.5mm gap, the oval would be undetectable.

Inversely, jump rings are sometimes larger than the size of wrapping mandrel due to the spring back of the coiled metal wire. This spring-back effect occurs whenever wire is coil-wrapped but is intensified when you use large diameter mandrels. For example, a 16-gauge wire wrapped on a 10mm mandrel will produce an 11mm ID jump ring, due to spring back.

Also note that different metals of the same gauge of wire will produce slightly different inside diameter rings from the same wrapping mandrel, due to the inherent strength differences of particular metals—in order from softest to hardest: copper, gold-filled, jewelry bronze, and silver. For example, different 19-gauge wires on a 12.7mm mandrel will produce the following ring sizes: copper, 13.5mm; gold-filled, 14mm; bronze, 15mm; and silver, 15.5mm.





JUMP RING DIAMETER

Wire-wrapping mandrels and jump rings are available in both millimeter and fractions-of-an-inch sizes. The ruler that follows provides both millimeter and inch measurements to show how they compare. The left side lists diameters in 0.25mm (1/96 inch) increments; the right side lists diameters in 1⁄64 inch (0.40mm) increments. The far right column lists the millimeter equivalent for each fraction of an inch size.
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ROUND-WIRE GAUGE

We’ll use round wire for all the jewelry designs in this book. Metal round wire is measured in increments of thickness called gauges as specified by the American Wire Gauge (AWG) number system. The European Union (EU) measures wire thickness increments by millimeter (mm) diameters, which are relatively close to AWG wire sizes. The table that follows shows a cross-section of the wire’s size, and lists AWG gauges, the corresponding diameters in millimeters, and the EU metric system counterpart.


[image: Round Wire Gauge Table.]

Round Wire Gauge Table.



WRAPPING AND CUTTING JUMP RINGS

If you have the mechanical confidence (and the patience) to wrap and cut your own jump rings, I salute you. There is an inherent learning curve to making your own rings; it can be very frustrating when your rings are off by a quarter millimeter, making your chain pattern too tight or too loose. Here is an overview to help you through that learning curve.

Hand-wrapping wire into a coil strengthens your hands, improves your wire-handling skills, and sharpens your hand–eye coordination. Hold the wrapping mandrel and the wire tail in your nondominant hand and wrap the wire around the mandrel in a continuous coil with your dominant hand. Rotate your thumb and first two fingers to apply pressure to the exact point where the wire bends on the mandrel. Wrap a tight coil; minimize gaps and overlaps.


[image: Hand-wrapping.]

Hand-wrapping.



Power-wrap wire using a 3.6-volt electric screwdriver; its slow yet powerful motor yields a tighter, more consistent coil than hand-wrapping. Secure the three-prong Jacobs chuck adapter into the screwdriver’s hexagon base; place one wire end into one of the gaps between the prongs to secure it as you wrap. Hold the screwdriver in your nondominant hand. Bend the wire 90 degrees so it wraps perpendicularly around the mandrel, gently press the motor button, and guide the wire into a tight coil with your dominant hand; it takes constant hand–eye coordination to avoid overlaps and gaps. Lightly grip the wire with a bandana to reduce the friction between it and your hand. Take care when you reach the end of the wire as it can cut your finger. For safety, when there is just 1 inch (2.54cm) of wire left to wrap, grip the outside of the coil with flat-nose pliers so the wire tip scratches the pliers, not your finger.


[image: Power-wrapping.]

Power-wrapping.



The simplest way to cut jump rings is with side cutters. Carefully insert one of the blades inside the coil and cut off one ring at a time, as shown. (It requires good hand–eye coordination to position the blades.) The cut will leave one end of the ring with a pointed burr and the opposite end with a flat edge. For flush-cut rings (meaning both wire ends are flat), first cut off the coil’s pointed burr, rotate the cutter’s blade edge 180 degrees, and then cut off the flush-cut ring, thus making two cuts per ring so both wire edges are flat.


[image: Cutting jump rings with side cutters.]

Cutting jump rings with side cutters.



You can also cut jump rings using a jeweler’s frame saw and fine-toothed saw blade. This takes some practice, but it increases cutting speed and produces more consistent flush-cut rings than side cutters. Position the wrapped wire coil onto the saw blade and tighten the blade into the frame, positioning the cutting teeth inward. Apply pressure with your thumb and first finger on the end six loops of the coil, sawing them back and forth against the blade until they are cut off one by one, periodically adding a wax lubricant.


[image: Cutting jump rings with a jeweler’s saw.]

Cutting jump rings with a jeweler’s saw.



JUMP RING SIZES FOR THE CHAIN PATTERNS

    A listing follows of the jump ring sizes you’ll need to assemble the four chain patterns featured in the jewelry designs in this book, with the asterisks (*) noting which sizes I have used. Note that I use American Wire Gauge system measurements for the wires, which are wrapped on a mandrel size to produce a predetermined aspect ratio (AR) in the ring.
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    The Single chain (AR = 2.1) has a simple 1+1+1 assembly. See Single Chain Tutorial.

20-gauge wire (0.81mm) on 1.75mm mandrel

19-gauge wire (0.91mm) on 2.0mm (5/64-inch) mandrel

18-gauge wire (1.00mm) on 2.25mm mandrel

17-gauge wire (1.15mm) on 2.4mm (3/32-inch) mandrel

*16-gauge wire (1.25mm) on 2.75mm (7/64-inch) mandrel

15-gauge wire (1.45mm) on 3.1mm (⅛-inch) mandrel

14-gauge wire (1.63mm) on 3.5mm (9/64-inch) mandrel




[image: ]

The Jens Pind chain (AR = 3) is a spiral rope pattern. See Jens Pind Tutorial.

20-gauge wire (0.81mm) on 2.4mm (3/32-inch) mandrel

19-gauge wire (0.91mm) on 2.75mm (7/64-inch) mandrel

18-gauge wire (1.00mm) on 3.1mm (⅛-inch) mandrel

17-gauge wire (1.15mm) on 3.5mm (9/64-inch) mandrel

*16-gauge wire (1.30mm) on 4mm (5/32-inch) mandrel

15-gauge wire (1.45mm) on 4.5mm (11/64-inch) mandrel

14-gauge wire (1.63mm) on 5mm (or 13/64-inch) mandrel




[image: ]

    The Byzantine chain (AR = 3.5) is a folded-back sequential pattern. See Byzantine Chain Tutorial.

*20-gauge wire (0.81mm) on a 2.75mm (7/64-inch) mandrel

*19-gauge wire (0.91mm) on a 3.1mm (⅛-inch) mandrel

*18-gauge wire (1.00mm) on a 3.5mm (9/64-inch) mandrel

*17-gauge wire (1.15mm) on a 4mm (5/32-inch) mandrel

*16-gauge wire (1.25mm) on a 4.5mm (11/64-inch) mandrel

*15-gauge wire (1.45mm) on a 5mm (13/64-inch) mandrel

*14-gauge wire (1.63mm) on a 5.5mm (7/32-inch) mandrel




[image: ]

The Flower chain (AR = 4.3) is a series of multiple spiraling rings. See Flower Chain Tutorial.

20-gauge wire (0.81mm) on 3.5mm (9/64-inch) mandrel

*19-gauge wire (0.91mm) on 4mm (5/32-inch) mandrel

18-gauge wire (1.00 mm) on 4.5mm (11/64-inch) mandrel

17-gauge wire (1.15 mm) on 5mm (13/64-inch) mandrel

16-gauge wire (1.25 mm) on 5.5mm (7/32-inch) mandrel

15-gauge wire (1.45 mm) on 6.3mm (¼-inch) mandrel

14-gauge wire (1.63 mm) on 7mm (9/32-inch) mandrel



VERY LARGE JUMP RINGS

Very large jump rings will be used individually as design-element frames and combined into soldered geometric formations. To wrap and cut these larger rings in five different sizes, you’ll use five different gas-pipe mandrel sizes, from 10.16mm OD to 21mm OD. The spring-back effect is more noticeable with larger diameter jump rings and amplified by the wire’s hardness. In the Two-Tone Dharma Pendant, for example, because the 19-gauge silver wire is harder and has more spring back than the 19-gauge gold-filled wire, the exact same mandrel produces a larger ID for the silver rings than it does for the gold rings, and that difference in size allows the gold rings to nest inside the silver ones, the essential aesthetic of the design.

GAS PIPE AND CORRESPONDING RING SIZES

Here are the gas-pipe size details you’ll need to make the larger 11mm, 13.5mm, 14mm, 15.5mm, 18mm, and 23mm jump ring sizes we’ll use in various projects. (See gas-pipe chart.) Note that all jump ring sizes that follow include the spring-back effect.


[image: Use a 10.16mm OD gas pipe mandrel to create 16-gauge, 11mm ID rings for the Globe frames and three- and four-ring Propeller designs.]

Use a 10.16mm OD gas pipe mandrel to create 16-gauge, 11mm ID rings for the Globe frames and three- and four-ring Propeller designs.




[image: Use a 12.7mm OD gas pipe mandrel to create 16-gauge, 13.5mm ID rings for the Single Peace Necklace and six-ring Propeller formation]

Use a 12.7mm OD gas pipe mandrel to create 16-gauge, 13.5mm ID rings for the Single Peace Necklace and six-ring Propeller formation.




[image: Use a 12.7mm OD gas pipe mandrel to create gold 19-gauge, 14mm ID jump rings for the Dharma Wheel Earrings and Two-Tone Dharma Pendant]

Use a 12.7mm OD gas pipe mandrel to create gold 19-gauge, 14mm ID jump rings for the Dharma Wheel Earrings and Two-Tone Dharma Pendant.




[image: Use a 12.7mm OD gas pipe mandrel to create 19-gauge, 15.5mm ID silver jump rings for the Dharma Wheel Bracelet, twelve-ring Doubled Dharma Pendant, and Two-Tone Dharma Pendant]

Use a 12.7mm OD gas pipe mandrel to create 19-gauge, 15.5mm ID silver jump rings for the Dharma Wheel Bracelet, twelve-ring Doubled Dharma Pendant, and Two-Tone Dharma Pendant.




[image: Use a 17mm OD gas pipe mandrel to create 16-gauge, 18mm ID rings for the Double Peace-Symbol Bracelet]

Use a 17mm OD gas pipe mandrel to create 16-gauge, 18mm ID rings for the Double Peace Bracelet.




[image: Use a 21mm OD gas pipe mandrel to create 16-gauge, 23mm ID rings for the Triple Peace Earrings and Byzantine Peace Necklace and Dharma Wheel Bracelet]

Use a 21mm OD gas pipe mandrel to create 16-gauge, 23mm ID rings for the Triple Peace Earrings and Byzantine Peace Necklace and Dharma Wheel Bracelet.



WORKING WITH JUMP RINGS

The cut (kerf) in the circumference of a jump ring allows the ring to be twisted open, hooked into another ring, and then closed in a continuing progression until a chain length is assembled. While most jump rings require pliers for opening and closing, the larger rings we’ll work with (that is, 11–23mm [7/16–29/32-inch]) require just your fingers. Properly closing each ring flush is critical for secure soldering, as both edges of the ring must touch in order to be properly soldered.


TOOLS: Two pairs of flat-nose pliers; flat and round jewelry files

MATERIALS: Jump rings of any metal and size

NOTE: Special instructions for left-handers are given in the following instructions when appropriate.
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1 Hold the jump ring with both pairs of flat-nose pliers, one in each hand; the pliers’ tips are positioned at 3 o’clock and 9 o’clock, and the opening of the jump ring points up to 12 o’clock. This gives you the best leverage on the ring and forces your elbows up so you can use your whole upper body, instead of just your wrists, to open and close each ring.
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2 Looking down on the ring, twist the ring open 30 degrees, pushing with the pliers in your dominant hand and pulling with the pliers in your other hand, both hands working simultaneously. If you are right-handed, you push with your right and pull with your left; if you are left-handed, you push with your left and pull with your right.
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3 To close each jump ring, twist the ring opposite the direction in which you opened it. Use flat-nose pliers to grip both sides of the open jump ring, and bring the two wire edges past one another and slightly overlapping to counterbalance the ring’s memory of being twisted open the opposite way. Gently release your pliers’ pressure, and the overlapping edges should snap into place with an audible click.
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4 The closed edges of the ring will be flush (no gap) and equally level on both sides of the cut edge when closed properly. Run your finger over the closed joint; if you can feel any roughness, use a flat file to remove any burr from the outside, and a round file to remove any burr from the inside of the ring.



CHAIN PATTERN TUTORIALS

The four chain patterns that we will be using to connect and complete the soldered frame designs throughout this book are the simple Single chain, repeating Jens Pind chain, sequential Byzantine chain, and the spiraling Flower chain.

[image: ]

The Single chain is the easiest of the four patterns, used to complete the Single Peace centerpiece. This chain is simply assembled one ring to one ring in a repeating pattern, and its simplicity makes it a good lesson to practice the hand-eye coordination needed to work with jump rings.

[image: ]

The Jens Pind chain is an intermediate-level spiraling rope pattern used to complete the Six-Ring Propeller Bracelet. This chain requires each ring to travel through the previous two rings so that every third ring lies at the same angle for proper flexibility.

[image: ]

The Byzantine chain is a sequential pattern used to complete the Byzantine Peace Necklace. It requires pairs of rings to be folded back and angled open to create a linear square chain. We will then take this pattern to the advanced level by using fi ve sizes of jump rings to create a tapering chain for the Byzantine Globe Earrings.

[image: ]

The Flower chain is a spiraling ring pattern that requires each ring to be added at a consistent angle, according to left-side high evaluation. This chain pattern progresses from a simple two-ring spiraling connection between four-ring Propellers to an advanced twelve-ring spiraling formation for the two Dharma pendants.

SINGLE CHAIN TUTORIAL

There are two keys to this chain pattern.

1. Make sure you use correctly sized jump rings. (I used 16-gauge rings with a 2.75mm ID.)

2. Close each ring flush and flat, as any ring distortions will be aesthetically noticeable. The Single chain is simply assembled 1+1+1, adding each new ring through one previous ring in a repeating pattern.


TOOLS: Two pairs of flat-nose pliers

MATERIALS: Two or more jump rings (any metal) in the appropriate size for the Single chain



[image: ]

JENS PIND CHAIN TUTORIAL

The Jens Pind chain is a spiraling rope pattern that requires each jump ring to travel through the previous two rings in a way that causes every third ring to be angled in a repetitive pattern. Using three different metal colors in the steps below will help you visualize the proper placement and angle of each new ring you add. Complete each chain length with a thicker wire ring that is set two rings back into the pattern. If you don’t terminate the Jens Pind spiral this way, it will unravel in the tumbler, causing the rings to shift angles, which is difficult to remedy.


TOOLS: Two pairs of flat-nose pliers; paper clip

MATERIALS: Ninety-six 16-gauge, 4mm ID jump rings: 32 gold, 32 silver, and 32 copper; three 14-gauge, 5.5mm ID catch rings; 3-inch (7.65cm) length of scrap wire (any metal); S-clasp
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1 Lay out your three different metal rings in a repeating order—gold, silver, copper—as shown.
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2 Add the first ring (gold) onto the paper clip, then spiral the second ring (silver) through the first ring and paper clip. Place the scrap wire (copper) where the third ring (copper) will be added.
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3 Add the third ring (copper), spiraling through the first (gold) and second (silver) rings from step 2. Place the scrap wire (shown here in gold) where the next ring (fourth, gold) will be added.
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4 Add the fourth ring (gold) through the previous silver and copper rings added in steps 2 and 3. Place the scrap wire (silver) where the fifth ring (silver) will be added.
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5 Add the fifth ring (silver) through the previous copper and gold rings added in steps 3 and 4. Place the scrap wire (copper) where the sixth ring (copper) will be added.
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6 Add the sixth ring (copper) through the gold and silver rings added in steps 4 and 5. Place the scrap wire (gold) where the seventh ring (gold) will be added.
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7 Add the seventh ring (gold) through the previous silver and copper rings added in steps 5 and 6. Place the scrap wire (silver) where the next (eighth, silver) ring will be added.
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8 Add the eighth ring (silver) through the previous copper and gold rings added in steps 6 and 7. Place the scrap wire (copper) where the next (ninth, copper) ring will be added.
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9 Continue this chain until desired length and complete with a larger 14-gauge catch ring (shown in copper) that is set two rings back into the pattern to prevent the chain from unraveling when it is finished in a steel shot–filled tumbler.



BYZANTINE CHAIN TUTORIAL

The Byzantine chain is an ancient repeating pattern of six rings, in three pairs, assembled 2+2+2. The ending two rings separate and fold backward, allowing the middle pair to angle open, exposing a rectangular space within the four rings; these four rings are known as the knot formation. Two connector rings are added through the knot formation to complete the Byzantine pattern. The exercise below uses three different metals to help you follow the chain’s pattern and the construction process.


TOOLS: Two pairs of flat-nose pliers; paper clip

MATERIALS: 134 16-gauge, 4.5mm ID jump rings (shown in bronze, copper, and silver); three 14-gauge, 5.5mm ID catch rings; 3-inch (7.7cm) length of scrap wire
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1 Start with a paper clip to identify the chain’s beginning point, and add six jump rings, assembled 2+2+2, as shown (two bronze + two copper + two silver).




[image: 2]

2 Separate the silver rings, allowing them to fold back against the bronze pair. Angle open the copper pair to reveal an opening within the knot formation. Hold the knot formation open with the scrap wire.
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3 Remove the scrap wire and add two connector rings, shown in copper, through the knot formation.




[image: 4]

4 Add four rings, shown in copper, assembled 2+2 onto the two connector rings (now shown in bronze) added in step 3.
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5 Fold back and angle open the four (copper) rings added in step 4 to form the second knot formation; insert the scrap wire (or paper clip) to hold the formation open.




[image: 6]

6 Remove the scrap wire and add six rings, shown in copper, assembled 2+2+2 through the second knot formation (created in step 5). The first two rings are the connector rings; the ending four rings will be folded back and angled open to create the third knot formation. Repeat this pattern until you arrive at your desired chain length.







COMBINING LENGTHS OF BYZANTINE CHAIN

To combine two lengths of Byzantine chain, terminate both ends with the 2+2+2 pattern, fold back and angle open both ending knot formations (shown here in copper), and then add two connector rings (shown in silver) through both knot formations.

[image: combining lengths of byzantine chain]






FLOWER CHAIN SPIRALING

There are three keys to achieving consistent jump-ring spiraling.

1. Always twist each ring open the same way.

2. Add the left side of the open ring through the chain design, spiraling counterclockwise.

3. Consistently add the left side of each open ring, so it travels behind and up through the center of the previous rings, which is evaluated with the left-side high system.


TOOLS: Two pairs of flat-nose pliers

MATERIALS: Three or more jump rings of any metal in the appropriate size for the Flower chain




[image: 1]

1 Start with the first (copper) ring closed, and add the second (bronze) ring so its left side travels behind and up through the center of the first (copper) ring; close the second (bronze) ring.




[image: 2]

2 Add the third (silver) ring so its left side travels behind and up through the center of the first (copper) and second (bronze) rings; close the third (silver) ring.




[image: 3]

3 In the finished Flower formation, notice that all three rings lie into one another as they are all spiraling at the same angle.







LEFT-SIDE HIGH EVALUATION

After you complete your Flower formation, look at the spiraling rings from a low angle. You should see that the left side of each ring is higher than the ring’s right side, which is indicative of consistent spiraling when adding rings. Note that you will only be able to evaluate one ring at a time, and you will need to turn the entire formation to view each ring in it. For example, in the four-ring Flower (below) the copper ring is being evaluated.

[image: ]







FOUR CLASPS AND AN EARRING BACK

When I began creating jewelry, I could not purchase clasps and earring backs that aesthetically complemented my designs, so I originated many different clasp designs (which evolved over time), and began crafting my own earring backs to assure I’d get the aesthetic look and feel that I’d envisioned for my pieces. Today you can find a huge selection of clasp designs and earring backs through jewelry suppliers (premade and to assemble yourself). But if you want to create a design statement by making your own, here are four of my favorite clasp designs and a foolproof method for bending matching earring backs.

THE MAGNETIC CLASPING SYSTEM

The magnetic clasp is created by wire-wrapping head-pin wires with two paired groups of disk-shaped magnetic beads (with a tube-shaped magnetic bead between them that hides both teardrops) so that they have attracting magnetic polarity. Magnetic beads are available in three colors: silver (tin-plated), black (zinc-plated), and gold (brass-plated) and in two shapes: 1mm thick disks (in two diameters: 6mm and 7mm) and 7mm long tubes, which allow you to alternate metals and disk sizes. (The disks’ 1mm hole allows a 19-gauge head-pin wire and the tubes’ 2.5mm inside diameter covers both 2mm teardrops.)


TOOLS: Mandrel-tip pliers (3.1mm) or round-nose pliers (marked at 3.1mm diameter); chain-nose pliers; side cutters; measuring tape; felt-tip marker

MATERIALS: Two 19-gauge, 1½-inch (3.8cm) head pins; six (7 × 1mm) gold disk magnetic beads; four (6 × 1mm) black disk magnetic beads; one (7 × 7mm) silver tube magnetic bead
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1 Assemble all of the magnetic beads along with a pair of headpins and one pair of pliers of any jaw type. Stack the magnetic beads against the steel pliers’ jaws.
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2 Make two stacks with five magnetic disks in each stack, alternating 7mm gold, 6mm black, 7mm gold, 6mm black, and 7mm gold.
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3 Add one stack of five disk beads onto the first head pin, and the other stack onto the second head pin. If the beads are in proper magnetic attraction, the head pins’ teardrops will move toward one another.
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4 Use a measuring tape and felt-tip marker to mark the wire 1 inch (2.54cm) beyond the beads.
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5 Using the mandrel-tip pliers, grip the wire at the 1-inch (2.54cm) mark (from step 4), keeping the 3.1mm jaw toward you. Bend the wire between the mark and beads up and around the 3.1mm jaw until the wires cross.
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6 Relax the pliers’ grip and let the head pin rotate back toward the starting position. Regrip the wire with the pliers and bend the head-pin wire up and around the mandrel jaw a second time. Let the head pin rotate back toward the starting position.
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7 Regrip and bend the wire around the jaw into a double loop (as shown), with the beads tight against the pliers and the wire tail sitting under the beads.
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8 Looking down on the mandrel-tip pliers, grip the ½-inch (12.7mm) wire tail with the chain-nose pliers.
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9 Bend the wire tail down and around the base wire between the double loop and beads.
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10 Bend the stack of disk beads backward so they lie from the aesthetic center of the double loop. Regrip the wire tail and bend it up and around the base wire, completing one loop around the base wire.
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11 Trim off the excess wire with side cutters, flat face of the side cutters against the pliers, leaving the wire end flush with the outside edge of the beads.
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12 Use the chain-nose pliers’ tips to compress the wire tip and straighten the wrapping as needed.
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13 To remove the dimples in the double-loop wire (caused by it being held with the mandrel-tip pliers), gently grip the double loop while swinging the bead setting back and forth to planish (smooth) and polish the double-loop wire.
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14 Repeat steps 4–13 for the second stack of magnetic beads. To complete the clasp, add one tube-shaped magnetic bead between the two stacked bead groups; this tube is held in place by the magnetic pull of the two stacks. As you can see above, you can create a variety of of color combinations for your magnetic clasps.



[image: The Six-Ring Propeller Bracelet is finished with a magnetic clasp.]

The Six-Ring Propeller Bracelet is finished with a magnetic clasp.

THE FORGED S-CLASP

I taught myself this hammer-forging technique in the summer of ’97 on the University of Washington campus overlooking the Puget Sound; time, patience, and hours of tapping later, I achieved the ideal S-clasp shape for my jewelry needs. This forging technique requires hand–eye coordination and a light hammer strike, but after some practice you will never buy inferior clasps again.


TOOLS: Flat-nose pliers; mandrel-tip pliers (3.1mm) or round-nose pliers (marked at 3.1mm diameter); large round-nose pliers (marked at 6mm diameter); side cutters; anvil; hammer; flat file; sanding pad

MATERIALS: One 1¾-inch (4.5cm) length of 14-gauge wire; three 15-gauge, 5mm catch rings (one attaches the S-clasp to the chain, two are assembled 1+1 as adjustable catch rings)
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1 Grip the 14-gauge wire’s tip with mandrel-tip pliers, keeping the 3.1mm jaw toward you, and bend the wire with your fingers around the 3.1mm jaw in a full loop.
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2 Place the wire on the anvil and gently forge (flatten) the small loop only with the hammer. Notice that the small loop opens slightly when it is forged. (The wire remains on the anvil for steps 3 and 4.)
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3 Close the small loop’s gap by squeezing it with the flat-nose pliers, keeping the pliers’ tips flat against the anvil.
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4 Flatten the opposite end of the wire into a tapered tongue shape, perpendicular to the small loop, forging about half the remaining wire length.
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5 Use a flat file to shape the wire’s tip and a sanding pad to round it smoothly.
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6 Use the mandrel-tip pliers to bend the tip of the flattened wire 45 degrees upward, like the tip of a snow ski, to serve as the catch ring’s gateway.
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7 Use the large round-nose pliers (marked at 6mm diameter) to grip the wire halfway between the tip and small loop. Bend both ends of the wire toward one another equally until the bottom of the tip is almost touching the small loop.
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8 Place the S-clasp on the anvil and forge the remaining round wire between the two loops. Use flat-nose pliers, as needed, to straighten the overall clasp and to adjust the large loop’s gateway to accommodate the snug passage of a 15-gauge catch ring.



[image: The Beaded Eight Bracelet is finished with the forged S-clasp.]

The Beaded Eight Bracelet is finished with the forged S-clasp.

SILVER TOGGLE CLASP

The toggle clasp system holds a straight wire bar within a large diameter loop; the bar and loop are each connected to opposite ends of the jewelry chain length. The bar is created by teardropping both wire ends and then soldering half of a 4mm ring to the middle of it; the loop is made by soldering two-thirds of a 4mm ring to a 13.5mm ring.


TOOLS: Flat-nose pliers; side cutters; hammer; anvil; digital caliper; measuring tape; flat file; Argentium silver solder paste; propane torch; butane torch; Solderite board; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: 1½-inch (3.8mm) length of 16-gauge Argentium silver wire; five 16-gauge, 2.75mm Argentium silver jump rings; two 16-gauge, 4mm Argentium silver jump rings; one 16-gauge, 13.5mm Argentium silver jump ring



[image: ] CAUTION: If you heat the wire too long and the teardrop swells to over 4mm in diameter, it will fall from the wire and splatter on your work surface, sending red-hot balls of silver everywhere. Until you perfect your timing, work over a bowl of water.
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1 Check the room ventilation, start the propane torch, and adjust the gas pressure to create a 1-inch (2.54cm) blue flame. Hold the wire vertically with flat-nose pliers, bring the wire tip to the point of the blue flame, and start counting for 16 seconds.
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2 At the 8-second count, the 16-gauge Argentium silver wire tip will begin to swell in size.
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3 After about 12 seconds, the teardrop will increase in size and lift upward, which requires you to bring your hand holding the pliers downward to keep the teardrop touching the point of the flame.
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4 Near the 16-second count, when the teardrop reaches the desired 3mm diameter, pull the wire from the flame and allow it to air-cool for a few seconds.
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5 Reposition the wire so the first teardrop is now pointing upward. Repeat steps 1–4 to teardrop the opposite end of the wire, allow it to air-cool for a few seconds, and then place the heated wire down on the Solderite board to cool slowly.
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6 Cut one 16-gauge, 4mm ring in half by lining up the flat edge of the side cutters directly opposite the ring’s joint; set aside the burr-tipped half. The remaining half will be soldered onto the double-teardrop wire to create the bar.




[image: 7]

7 While on the Solderite board, position the half ring in the aesthetic middle of the 1-inch (2.54cm) teardrop wire. Add two dabs of silver solder paste, one at each side of the half ring where it touches the wire, and use the butane torch to solder the half ring to the bar. Once cool, check that the half ring and wire are securely soldered.
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8 Cut the second 16-gauge, 4mm ring at a 120-degree angle from the joint to create a two-thirds ring, setting aside the remaining burr-tipped one-third ring.
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9 While on the Solderite board, position the two-thirds ring against the 16-gauge, 13.5mm ring so one end of it touches the ring’s joint, as shown, so you’ll be able to solder three connections (the 13.5mm ring joint and both ends of the two-thirds ring) with just two paste placements.
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10 Add two dabs of silver solder paste, one at each end of the two-thirds ring (being sure to also cover the ring’s joint), and use the butane torch to solder the toggle’s loop. Once cool, check that the two-thirds ring and the frame are securely soldered, then clean the clasp and bar with pickle, neutralize, and polish in a rotary tumbler.
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11 Attach the loop to one end of the bracelet length by adding two small 16-gauge, 2.75mm rings of matching metal (shown here in copper) to the toggle’s two-thirds ring. Add a small length of Single Chain assembled 1+1+1 (from the same small rings) to connect the bar to the opposite end of the bracelet length so there is slack to allow the bar to pass through the loop.



COILED TOGGLE CLASP

The coiled toggle features a tightly wrapped coil of fine gold wire over a length of Argentium silver wire both for decorative effect and to allow you to add connector rings to the loop and to the bar. The bar is created by heating both wire ends with a propane torch to teardrop the wire inside the gold-filled wire wrap, which secures the outer gold wrapping wire into an interesting silver-gold metallurgy.

[image: ]


TOOLS: Wooden hand vise; flat-nose pliers; side cutters; electric screwdriver with three-prong chuck; digital caliper; measuring tape; felt-tip pen; flat file; 12.7mm OD gas pipe mandrel; Argentium solder paste; butane torch; Solderite board; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Two 16-gauge, 4mm Argentium silver jump rings; one 1½-inch (3.8cm) length of 16-gauge Argentium silver wire (for the bar); one 3-inch (7.7cm) length of 16-gauge Argentium silver wire (for the loop); one 13-inch (33cm) of 24-gauge gold-filled wire (for the bar); one 30-inch (76cm) length of gold-filled wire (for the loop)



MAKING THE BAR
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1 Using a felt-tip marker, make a mark ¼ inch (6.4mm) from each end of the 1½-inch (3.8cm) 16-gauge silver wire, and make a third mark in the middle (or ¾ inch [19.1mm] from each end). Twist open one 16-gauge, 4mm silver jump ring.




[image: 2]

2 Position and secure the marked 1½-inch (3.8cm) silver and the 13-inch (33cm) gold wires in the wooden hand vise, placing the silver wire at the first mark and the tail of the gold wire overlapping the silver wire.




[image: 3]

3 Hand-wrap the gold wire into a tight coil around the silver wire to the middle mark. Add the opened 16-gauge, 4mm connector ring (from step 1) by wrapping the gold wire through the ring’s gap.
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4 Continue to hand-wrap five loops though the connector ring’s gap to secure it to the wire. Continue wrapping the remaining 24-gauge gold wire around the silver wire to the ending mark.
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5 Remove the coiled wire from the hand vise, equalize the gold coils on both sides of the connector ring, and trim off the excess gold wire past the outer marks.
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6 Check the room ventilation, start your propane torch, and adjust the gas pressure to create a 1-inch (2.54cm) blue flame. Hold the coiled wire vertically with flat-nose pliers, bring the wire tip to the point of the blue flame. At the 6-second count, the silver wire tip will begin to swell in size. At the 12-second count, the teardrop increases in size and lifts up to meet the gold coil. Around the 18-second count, when the teardrop reaches over the gold coil, pull the metal from the flame and allow it to air-cool for a few seconds. Turn the pliers over 180 degrees so the first teardrop is now pointing upward. Repeat to teardrop the opposite end of the wire, and then place it down on the Solderite board to cool slowly. Once cool, measure the teardrops’ diameters with a digital caliper to confirm that they are 4mm and that both ends of the gold coil are secured within each silver teardrop; if not, adjust your timing.



CAUTION: If you heat the wire too long and the teardrop swells to over 5mm in diameter, it will fall from the wire and splatter on your work surface, sending red-hot balls of silver everywhere. Until you perfect your timing, I advise working over a bowl of water.

MAKING THE LOOP
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7 With the felt-tip marker, make a mark ¼ inch (6.4mm) from each end of the 3-inch (7.65cm) Argentium silver wire and a third mark in the middle (1½ inches [3.8cm] from either end). Twist open the remaining 4mm silver jump ring.
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8 Place the silver wire into the screwdriver’s three-prong chuck and twist to tighten the three jaws at the first mark. Insert the tail of the 30-inch (76cm) gold wire between two of the chuck’s jaws, and begin coiling the gold wire over the silver wire to the wire’s middle mark.
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9 Remove the chuck from the electric motor (leaving the silver and gold wires secured in its jaws) so you can hand-wrap the opened connector jump ring to the silver wire through the ring’s gap with five loops to secure it.
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10 Reattach the chuck to the screwdriver, and continue wrapping the remaining gold wire around the silver wire to the ending mark. Remove the coiled wire length from the chuck, and trim off any excess gold wire past the outer marks.
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11 Place one end of the coiled wire into the predrilled hole of the 12.7mm gas-pipe mandrel.
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12 Using your fingers, bend the coiled wire around the mandrel one and a half times.




[image: 13]

13 Cut the tail of the wrapped coil from the gas pipe mandrel, just outside of the drilled hole. Remove the coil from the mandrel.
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14 Looking down on the coil, use the felt-tip marker to mark the points on the coil directly opposite the connector ring.
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15 Use the side cutters to individually cut the wrapped coil slightly beyond each center mark you made in step 19, keeping both ends of the wrapped coiled flat so they make a tight joint for a secure soldering.




[image: 16]

    16 Lay the wrapped coil on the Solderite board. Add a dab of silver solder paste to the joint of the coiled loop, and solder with a butane torch to securely connect the joint. Clean the toggle and bar in a pickle solution, neutralize with baking soda, and then tumble-polish them with steel shot (this page) before using them to secure your favorite necklace design.



[image: The Jens Pind Propeller Necklace is finished with a Coiled Toggle Clasp.]

The Jens Pind Propeller Necklace is finished with a Coiled Toggle Clasp.

MATCHING EARRING BACKS

This demonstration is just to illustrate the basic principle of earring-back bending. Once mastered, you can try longer and shorter lengths of head-pin wires and adjust the large loop diameter to find the perfect shape, size, and functionality just for you.


TOOLS: Flat-nose pliers; chain-nose pliers; round-nose pliers (marked at a 2.5mm diameter); flat jeweler’s file; two bending mandrels (one small 2.35mm [3/32-inch] and one large 8mm [5/16-inch])

MATERIALS: Two 19-gauge, 2-inch (5.08cm) head pins
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1 If desired, use a flat file to bevel the tip of both head-pin wires at a slight 45-degree angle.
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2 Using the round-nose pliers, grip each head pin below the 2mm ball and bend each wire around the pliers’ jaw at the 2.5mm mark in a complete loop.
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3 Add both small loops, facing the same way, onto the small (2.35mm) mandrel.
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4 With the small mandrel holding both wires, place the large (8mm) mandrel in front of the wires. Keep both mandrels parallel with a gap between them and bend both wires (with your finger) simultaneously (so they match each other) over the large mandrel.
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5 Remove the large mandrel and grip both ¼-inch (6.4mm) wire tails simultaneously in the flat-nose pliers. Bend both wires slightly outward about 30 degrees to create a safety stop, which prevents the earring from falling out of your earlobe.
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6 The finished earring back may need to be straightened. Grip the small loop with pliers, and adjust the form as needed. To add your chain design to the earring back, twist open the small loop like a jump ring, add your earring design, and twist the small loop closed.




[image: PEACE SYMBOL DESIGNS]

An icon of the twentieth century, the peace symbol was created by Gerald Holtom in the late 1950s for the British nuclear disarmament movement by combining the maritime flag signals for the letters N and D. The peace symbol that will be the basis for the projects in this chapter combines freehand wire wrapping with the strength of silver soldering. One or more 24-gauge wires will be wrapped inside heavier gauge ring frames of increasing sizes, with the four points of the symbol soldered to the frame; as the size of the frame increases, so does the number of wires being wrapped.

We’ll begin with an overview of techniques for wrapping single, double, and triple fine gold wires, and the aesthetic options offered by various metal combinations. The Single Peace Necklace wraps a single wire within a 13.5mm frame that is dangled between lengths of Single Chain. The Double Peace Bracelet wraps a double-wire inside a 18mm frame; multiple frames are then joined together with jump rings into a bracelet length. The Triple Peace Earrings wrap a triple wire within a 23mm frame, joining that to single- and double-wire Peace Symbols. The Byzantine Peace Necklace uses the triple-wire-wrapped peace symbol as a centerpiece between two lengths of 20-gauge Byzantine chain.
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WIRE-WRAPPING BASICS

Using fine 24-gauge wire to set gemstone beads into a frame requires precise pliers techniques and a soft touch. I invite you to practice these basics a dozen times before you start adding beads—there’s a learning curve to working with fine wire. Find a balance between the gentle finger finesse needed to wrap soft 24-gauge wire and the hand strength required to straighten wire with nylon-tip pliers.


TOOLS: Chain-nose pliers; nylon-tip pliers; side cutters

MATERIALS: One or more 16-gauge, 11mm soldered copper frame; one or more 5-inch (12.70cm) lengths of 24-gauge gold-filled wires
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1 Grip the gold wire roughly ¼-inch (6.4mm) from the wire end with the tips of the chain-nose pliers and bend the remaining wire upward 180 degrees into a U shape.


[image: 2]

2 Add the copper frame to the U shape and regrip the shorter wire tail with the chain-nose pliers. You’ll use the chain-nose pliers for steps 3 and 4.




TIP: Follow these wire-wrapping tips throughout the book to secure your wire, and forthcoming bead embellishments, to the frame:


1. Always double-loop the wire around the frame.

2. Tighten the double loop with chain-nose pliers.

3. Straighten the remaining wire with nylon-tip pliers between each overpass of the frame.
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3 Bend the wire tail down with pliers while pushing the remaining wire over the frame with your first finger to make one and a half loops around the frame.
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4 Regrip the wire tail from inside the frame and pull the wire tail through to create two full loops.
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5 Trim off any excess wire from the wire tail with the side cutters so the wire wrapping terminates at two full loops around the frame.
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6 Straighten the remaining 24-gauge wire with the nylon-tip pliers, removing any bends in the wire. Note: In the future beaded projects, you’ll need to straighten the wire to allow the added beads to slide down the wire length into position.
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7 Position the remaining wire so it bisects the frame, traveling from the double loop at 12 o’clock down to 6 o’clock.
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8 Using your index finger, bend the remaining wire upward around the frame at 6 o’clock, bisecting the frame as it bends upward to 12 o’clock.
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9 Bring the tip of the wire through the frame to the right of the original bisecting wire made in step 7.







BISECTING WIRE

A bisecting wire is a wire that wraps and travels from one side of the frame to the exact opposite side of the frame, visually dividing the frame into two equal halves.
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10 Gently pull the remaining wire with your fingers through the frame to create one full loop around the frame at 6 o’clock.
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11 Use the tips of chain-nose pliers to tighten the wire loop.
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12 Bring the tip of the wire through the frame to the right of the loop made in step 10.
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13 Pull the remaining wire through the frame with your fingers, creating a double-loop wrap around the frame at 6 o’clock.
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14 Use the chain-nose pliers to tighten the double loop; allow the loops to shift to the 5 o’clock position, creating a gentle curve in the original bisecting wire.
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15 Use the nylon-tip pliers to straighten the remaining 24-gauge wire length, removing any bends. Continue the wire wrapping across the frame two or three more times to aesthetically fill the frame.







CONTRASTING METALS AND WIRE

Here are a variety of beadless wire-wrapped frames that illustrate some of the aesthetic effects of juxtaposing two different metals for the soldered frame and the wrapped wire. The contrast makes the wrapping dominate the frame as the eye travels back and forth along the wire.


[image: Copper Wire Contrasts]

Copper Wire Contrasts. From left to right, the 24-gauge copper wire is wrapped onto the following metal frames: liver-of-sulfur-darkened silver, steel shot–tumbled gold-filled, and pickle-cleaned Argentium silver.




[image: Patina Silver Wire Contrasts]

Patina Silver Wire Contrasts. From left to right, the liver-of-sulfur-darkened 24-gauge silver wire is wrapped onto the following metal frames: pickle-cleaned copper, steel shot–tumbled bronze, and pickle-cleaned Argentium silver.




[image: Argentium Silver Wire Contrasts]

Argentium Silver Wire Contrasts. From left to right, the 24-gauge Argentium silver wire is wrapped onto the following frames: steel shot–tumbled copper, liver-of-sulfur-darkened silver, and steel shot–tumbled bronze.




[image: Gold-Filled Wire Contrasts]

Gold-Filled Wire Contrasts. From left to right, the 24-gauge gold-filled wire is wrapped onto the following metal frames: pickle-cleaned copper, pickle-cleaned silver, and Pro-Polished heat-patinated bronze.












MATCHING METALS AND WIRE

Alternatively, if the frame and wrapping wire are made of the same metal, the wrapping can seem to disappear into the frame, becoming one and the same.

[image: ]

By wrapping 24-gauge wire around a 16-gauge frame of the same metal, the wrapping blends with the frame, as shown from left to right with copper, liver-of-sulfur-darkened silver, and gold-filled metals.






[image: SINGLE PEACE NECKLACE]

SINGLE PEACE NECKLACE



SINGLE PEACE NECKLACE

The Single Peace Necklace starts with a copper frame that supports a single 24-gauge gold wire wrapped into a peace symbol pattern. Secured with a double loop, the wire is loosely wrapped around the frame into each of the symbol’s three arms and then spirals around the initial bisecting wire, with all four points held in place by silver solder. To keep the peace symbol centered, two jump rings are soldered to its frame at 10 o’clock and 2 o’clock; a length of Single chain is added to each ring to complete the 18-inch (45.5cm) necklace.


BEGINNER

•

TOOLS: Two pairs of flat-nose pliers; chain-nose pliers; nylon-jaw pliers; side cutters; 12.7mm OD gas pipe mandrel (for 16-gauge, 13.5mm jump ring); Argentium silver solder paste; butane torch; Solderite board; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: One 16-gauge, 13.5mm ID copper jump ring; 4½-inch (11.5cm) length of 24-gauge gold wire; 140 16-gauge, 2.75mm ID copper jump rings (70 per 8-inch [20.32cm] Single chain); three 15-gauge, 5mm ID copper catch rings; copper S-clasp
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    1 To make one 16-gauge, 13.5mm ID ring (this page), use the 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Wrap the gold wire into a double loop around the copper frame, positioning the ring’s joint within the double loop.
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2 Position the double loop at 12 o’clock with the remaining wire traveling behind the frame down to 6 o’clock, bisecting the frame. Bend the wire up and over the frame, bringing the wire’s tail through the frame to the right of the bisecting wire.
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3 Grip the wire traveling upward from 6 o’clock with chain-nose pliers at the aesthetic center of the frame and bend the remaining wire length down toward 8 o’clock.
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4 Gently bend the remaining wire up and over the frame at 8 o’clock, creating the left arm of the peace symbol, and then bring the wire’s tail through the frame, over the bisecting wire and to its right, and then under the frame at 2 o’clock.
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5 Bring the wire’s tail down under the bisecting wire, through the lower-left space between the bisecting wire and left arm of the symbol, and then over the bisecting wire and up to 2 o’clock.
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6 Tighten the loop created in step 5 with chain-nose pliers, keeping the bisecting wire true and the left arm at 8 o’clock.
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7 Bend the remaining wire down to 4 o’clock and then around the frame to the back side, creating the right arm of the symbol.
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8 Bring the wire’s tail from behind the bisecting wire, up through the upper-left space between the bisecting wire and symbol’s left arm; use the chain-nose pliers’ tips to gently curve the remaining wire length into an upward spiral around the upper bisecting wire.
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9 Using the chain-nose pliers’ tips and working from the bottom upward, grip the wire and gently tighten it into another loose spiral around the upper bisecting wire.
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10 Continue tightening the spiral into an equally spaced coil, and then tighten the last wire loop to the top of the bisecting wire, next to the original double loop placed in step 1, to complete the Peace Symbol.
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11 Assemble two 8-inch (20.32cm) lengths of Single chain, each with eighty 16-gauge, 2.75mm copper jump rings. Add the catch rings and S-clasp to the opposite ends of the Single chain lengths.
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12 Connect the first ring of each Single chain length onto the 13.5mm frame of the Peace symbol at the 2 o’clock and 10 o’clock positions and lay it on the Solderite board.
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13 Add six dabs of silver solder paste, one at each place where the wire overlaps the frame, and at 2 o’clock and 10 o’clock where the two jump rings connect to the frame.
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14 Use a butane torch to secure the wire wrapping and both jump rings to the frame (see Paste Soldering Techniques). Once cool, check that all six soldering points are secure; resolder as needed.



15 Pickle-clean, neutralize, and polish the metal for a brilliant shine (with steel shot and a rotary tumbler) to complete the Single Peace Necklace.


CAUTION: Always use proper ventilation when soldering and allow the soldering metal to cool down before handling (see Paste Soldering Techniques).
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Single Peace Necklace
 


TIP: Tumbling the finished forms with steel shot not only shines the metal but is a great stress test of the solder connections.



[image: DOUBLE PEACE BRACELET]

DOUBLE PEACE BRACELET

DOUBLE PEACE BRACELET

The Double Peace Bracelet starts with a bronze frame that supports two 24-gauge silver wires that are wrapped simultaneously into a peace symbol. Secured with a double loop, the double wire is loosely wrapped around the frame into each of the symbol’s three arms, and then spiraled around the bisecting wire, with all four points held in place with silver solder. Eight Double Peace symbols are connected with a pair of jump rings and finished with a silver toggle clasp.


INTERMEDIATE

• •

TOOLS: Two pairs of flat-nose pliers; chain-nose pliers; nylon-jaw pliers; side cutters; 17mm OD gas pipe mandrel (for 16-gauge, 18mm jump rings); clear tape; scissors; fine-blade scalpel; Argentium silver solder paste; butane torch; Solderite board; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Eight 16-gauge, 18mm ID bronze jump rings; sixteen 5½-inch (14cm) lengths of 24-gauge silver wire; eighteen 16-gauge, 2.75mm ID bronze jump rings; silver toggle clasp




[image: 1]

    1 To make eight 16-gauge, 18mm ID rings (see Very Large Jump Rings), use the 17mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Combine two silver wires into a double wire with five sutures of clear tape equally spaced down the wire. Wrap a double loop beginning with a ¼-inch (6.4mm) tail around the bronze frame and position the ring’s joint within the double loop.
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2 Position the double loop at 12 o’clock, with the remaining sutured wire traveling behind the frame down to 6 o’clock, bisecting the frame. Bend the wire up and over the frame, bringing the tail through the frame on the right-hand side of the bisecting wire.
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3 Grip the double wire traveling upward from 6 o’clock with chain-nose pliers at the aesthetic center of the frame and bend the remaining length down toward 8 o’clock.
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4 Bend the remaining wire up and over the frame at 8 o’clock, creating the symbol’s left arm, then bring the tail through the frame, over the bisecting wire and to its right, and then under the frame at 2 o’clock.
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5 Bring the wire’s tail down under the bisecting wire, through the lower-left space between the bisecting wire and left arm, and then over the bisecting wire and up to 2 o’clock to create a loop.
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6 Tighten the loop created in step 5 with chain-nose pliers, keeping the bisecting wire true and the left arm at 8 o’clock.







CREATING TAPE SUTURES

Clear tape is used to make the five sutures. Use a 1 inch (2.54cm) length of 3/4 inch (1.92cm) wide tape, fold one-third over as a handle, and cut the remaining third into six equal sections. Each section should be roughly 3mm wide and 8mm long. Pull each section away from the tape handle and fold each in half over the double wires to wrap simultaneously. Once the wire wrapping is complete, gently slice through each suture with a scalpel and remove both sides with chain-nose pliers.
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7 Bend the remaining double-wire down to 4 o’clock, and then around the frame to the back side, creating the right arm of the symbol.
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8 Bring the wire’s tail from behind the bisecting wire up through the upper-left space between the bisecting wire and left arm. Use the chain-nose pliers’ tips to gently curve the remaining wire length in an upward spiral around the bisecting upper wire; gently tighten the spiral, working from the bottom up.
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    9 Tighten the spiral into an equally spaced coil, then tighten the last loop to the top of the bisecting wire (next to the double loop made in step 1) to complete the symbol. Carefully remove the tape sutures using a scalpel.
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10 Lay the Peace Symbol on the Solderite board and add a dab of silver solder paste at each place where the double wire overlaps the frame and where the wires coil upward around the bisecting wire.
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11 Use the butane torch to solder the double-wire wrapping to the frame (see Paste Soldering Techniques). Once cool, check that all the wires are securely soldered; resolder as needed. Pickle-clean, neutralize, and polish the metal for a brilliant shine (with steel shot and a rotary tumbler).
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12 Repeat steps 1–11 to create eight symbols. Connect the symbols with two 16-gauge, 2.75mm bronze rings, leaving the last two unconnected. Add the bar of the toggle clasp to the first symbol with three brass rings assembled 1+1+1; add the loop with two brass rings onto the last symbol to complete the Double Peace Bracelet.




CAUTION: Always use proper ventilation when soldering and allow the soldering metal to cool down before handling (see Paste Soldering Techniques).



[image: TRIPLE PEACE EARRINGS]

TRIPLE PEACE EARRINGS

TRIPLE PEACE EARRINGS

The Triple Peace Symbol starts with a gold frame that supports three 24-gauge gold wires wrapped simultaneously (a triple wire) into a peace symbol, with all four points held in place with gold solder. The 23mm Triple Peace Symbol is combined with an 18mm Double Peace Symbol and a 13.5mm Peace Symbol, in ascending size order, to make the Triple Peace Earrings.


INTERMEDIATE

• •

TOOLS: Flat-nose pliers; chain-nose pliers; round-nose pliers; nylon-jaw pliers; side cutters; 21mm OD gas pipe mandrel (for 16-gauge, 23mm jump rings); 17mm OD pipe (for 16-gauge, 18mm jump rings); 12.7mm OD pipe (for 16-gauge, 13.5mm ID jump rings); clear tape; scissors; fine-blade scalpel; gold solder paste; flux spray; butane torch; Solderite board; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Six 16-gauge gold frames: two 23mm, two 18mm, two 13.5mm; twelve 24-gauge gold wires: six 6½ inches (16.5cm) long, four 5½ inches (14cm) long, two 4½ inches (11.5cm) long; pair of gold earring backs
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    1 To make two 16-gauge, 23mm ID rings (this page), use the 21mm OD gas pipe mandrel ((see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings)). Use the 17mm OD mandrel to make two 16-gauge, 18mm rings, and the 12.7mm OD mandrel to make two 16-gauge, 13.5mm rings. Combine three gold wires into a triple wire length with five sutures of clear tape equally spaced down the wire lengths. Wrap a double loop beginning point with a ¼-inch (6.4mm) tail around the 23mm gold frame. Follow steps 2–9 to wrap the Peace Symbol with the sutured triple wire.
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2 Check the room ventilation. Lay the Triple Peace Symbol on the Solderite board and position the frame’s joint at the 10 o’clock position (circled above). Add nine or more dabs of gold solder paste, one at each place where the triple wire overlaps the frame, and where the triple wire coils upward around the bisecting wire, but not at the frame’s 10 o’clock joint.
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3 Spray with flux and use the butane torch to melt the solder paste (see Paste Soldering Techniques), securing the triple-wire weave to the frame. Notice that when the solder reaches a fluid state, it is pulled along the grooves within the triple wire. Once cool, double-check that all the wires are securely soldered to the frame; reheat to resolder as needed.
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    4 Repeat steps 1–3 to create a second Triple Peace Symbol. Create two Single Peace Symbols without the soldered-on rings and two Double Peace Symbols. Do not solder the joints (circled) on any of the frames.
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    5 Make two gold earring backs. Add the small loop of the earring back to the Single Peace Symbol. Connect the Double Peace Symbol to the Single by opening and closing the frame’s joint (see Working with Jump Rings). Connect the Triple Peace Symbol to the Double by opening and closing the frame’s joint. Repeat to create a matching earring.




[image: 6]

6 Pickle-clean, neutralize, and polish the metal for a brilliant shine (with steel shot and a rotary tumbler) to complete the Triple Peace Earrings.



[image: BYZANTINE PEACE NECKLACE]

BYZANTINE PEACE NECKLACE

BYZANTINE PEACE NECKLACE

The Triple Peace Symbol can also be used as a centerpiece between two lengths of Byzantine chain to create the elegant Byzantine Peace Necklace. The Triple Peace Symbol stays centered by attaching two 8-inch (20.32cm) lengths of Byzantine chain, soldered to the frame at 2 o’clock and 10 o’clock. The chain lengths are finished with a gold magnetic clasp to complete the 18-inch (45.5cm) necklace.


INTERMEDIATE

• •

TOOLS: Flat-nose pliers; chain-nose pliers; round-nose pliers; nylon-jaw pliers; side cutters; 21mm OD gas pipe (for 16-gauge, 23mm jump rings); clear tape; scissors; fine-blade scalpel; gold solder paste; flux spray; butane torch; Solderite board; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: One 16-gauge, 23mm ID gold frame; three 6½-inch (16.5cm) lengths of 24-gauge gold wire; 532 20-gauge, 2.75mm ID gold jump rings; two 15-gauge, 5mm ID gold catch rings; gold magnetic clasp
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    1 To make one 16-gauge, 23mm ID ring (this page), use the 21mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings) Wire wrap a Triple Peace Symbol following steps 1–3 of the Triple Peace Earrings project.
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2 Assemble two ⅝-inch (1.59cm) lengths of Byzantine chain, each with twenty 20-gauge, 2.75mm gold jump rings. Add each chain to the Peace Symbol by connecting the chain’s two end rings onto the 16-gauge frame, one at 10 o’clock and one at 2 o’clock. Position the frame’s unsoldered joint at 12 o’clock, hidden inside the double loop.
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3 While on the Solderite board, add nine (or more) dabs of gold solder paste, one at each place where the triple wire overlaps the frame, at the 2 o’clock and 10 o’clock Byzantine chain connection points, and where the triple wire coils upward around the bisecting wire.
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4 Spray with flux and use a butane torch to solder (see Paste Soldering Techniques) the wire wrapping and both chain lengths to the frame. Once cool, check that all the soldering points are secured to the frame; resolder as needed. Pickle-clean, neutralize, and polish with steel shot and a rotary tumbler.
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5 Assemble two 7½-inch (19cm) lengths of 20-gauge gold Byzantine chain, each consisting of 246 jump rings, ending in a 2+2+2 chain pattern. Create a gold magnetic clasp.
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6 Connect the ⅝-inch (1.59cm) Byzantine chain length at 2 o’clock (step 2) to one of the 7½-inch (19cm) Byzantine chain lengths (step 5), following the instructions this page.




CAUTION: Always use proper ventilation when soldering and allow the soldering metal to cool down before handling (see Paste Soldering Techniques).
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7 Connect the ⅝-inch (1.59cm) Byzantine chain length at 10 o’clock (step 2) to the remaining 7½-inch (19cm) Byzantine chain length (step 5), following the instructions this page.
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8 To complete the necklace, add a 15-gauge gold catch ring through the Byzantine chain’s ending pair of rings to attach one side of the magnetic clasp, and another 15-gauge gold catch ring to the opposite end of the chain length (for the other side of the magnetic clasp).



[image: Here is the finished 18-inch (45.5cm) Byzantine Peace Necklace.]

Here is the finished 18-inch (45.5cm) Byzantine Peace Necklace.


[image: GLOBE DESIGNS]

This chapter introduces the first of many dimensional shapes that are secured by soldering multiple frames together in a sculptural, aesthetic balance. The Globe frame combines two jump rings at right angles (like the lines of latitude and longitude), each set into the other’s joint and then soldered securely at all the rings’ joints.

We’ll connect multiple Globe frames with pairs of interlocking jump rings to make the Globe Bracelet. The Triple Globe Earrings feature two Globe frames that are combined with a larger Globe frame in the center and then wire-wrapped with a variety of red carnelian beads. In the Byzantine Globe Earrings, blue lapis lazuli beads are set with wire-wrapped red carnelian beads inside Globe frames that dangle to the shoulder from tapering Byzantine chain lengths composed of five different jump-ring sizes. The Byzantine Globe Necklace is made from eleven interlocked Globe frames that are combined in a repeating pattern and then centered between two lengths of graduated Byzantine chain that is designed to lie smoothly on the back of the neck. Each of the eleven Globe frames is elaborately embellished with a variety of choice gemstone beads in an alternating color palette.
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GLOBE FRAME

The Globe frame starts with two 11mm jump rings that are joined at the gap of each ring’s joint. The frame is secured with silver solder at both rings’ joints, top and bottom, requiring four soldering points to create a strong Globe frame.


TOOLS: Two pairs of flat-nose pliers; flat file; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm jump rings); felt-tip pen; Argentium silver solder paste; butane torch; Solderite board; soldering pick; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Two or more 16-gauge, 11mm ID jump rings (all the same metal, or as shown, one copper and one bronze jump ring)
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    1 To make two 16-gauge, 11mm ID rings (this page), use a 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Start by straightening the jump ring, while providing a slight gap at the ring’s joint. (Due to the large diameter of these 11mm jump rings, the ring can be manipulated with just your fingers, without pliers, if you like.)
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2 With both rings, position the flat file in the ring joint and pull the ring along the file’s length; this will create the correct gap thickness and remove any metal burrs from the coil-cutting process.
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3 Use the felt-tip pen to mark the ring directly opposite the gap.
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4 Gently press the two rings together at a perpendicular (90-degree) angle, allowing each ring’s mark to fit into the other ring’s gap.
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5 Hold the form with flat-nose pliers and adjust each ring’s joint to the other’s mark so each ring equally bisects (and is perpendicular to) the other ring.
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6 Place the Globe on the Solderite board and add one dab of solder paste onto each of the two topside ring joints. Check the room ventilation.
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7 Use the butane torch to melt the solder paste and secure the top side of both rings’ joints.
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8 Use a soldering pick to turn the Globe form over 180 degrees so that the joints soldered in step 7 are facing down. Add one dab of solder paste onto each ring’s topside joint.
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9 Use a butane torch to melt the solder paste and secure the topside ring joints. Once cool, check that both rings are securely soldered top and bottom, forming an X shape of silver solder at the rings’ joints.
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10 If you overheat the metal rings during soldering, they may deform slightly with gravity. You can test for this by holding half of one ring in the pliers’ jaws to see if the opposite side of the ring is parallel to the pliers’ edge. Repeat this for each of the four half rings.
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11 If you need to adjust the form, keep the malformed Globe in the pliers and hold them in your nondominant hand (so you can adjust the Globe with the fingers of your dominant hand).
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12 Holding the deformed half ring and the half ring opposite between your thumb and first finger (as shown in step 11), gently press the deformed half ring to bring it parallel to the pliers’ edge.
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13 Clean the heat discoloration in a pickle solution, neutralize with baking soda, and tumble-polish with steel shot (this page). Repeat steps 1–11 three or four more times with base metal rings to practice the assembly and double-soldering techniques before moving on to sterling silver rings.




TIP: Tumbling the finished forms with steel shot not only shines the metal but is a great stress test of the solder connections.

CAUTION: Always use proper ventilation when soldering and allow the soldered metal to cool down before handling (see Paste Soldering Techniques).







HEAT AND STERLING SILVER

Sterling silver deforms at a lower temperature than copper or bronze, so when you switch to silver rings, take extra care not to overheat them or they will collapse with a deafening sigh. The key is to keep the butane torch’s tip only at the soldering joint and then remove the flame the instant you see the liquid shine of the silver solder’s melting temperature (see Dimensional Soldering Problems).
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GLOBE BRACELET

GLOBE BRACELET

The Globe Bracelet starts by assembling and soldering twelve Globe frames, which will give you plenty of practice with the subtle detail of melting the solder at both sides without overheating the silver frame. The multiple Globe frames are pickle-cleaned and rotary-polished before they are connected with pairs of interlocking jump rings in a repetitive pattern and then connected with an S-clasp.


INTERMEDIATE

• •

TOOLS: Two pairs of flat-nose pliers; chain-nose pliers; flat file; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm jump rings); felt-tip pen; Argentium silver solder paste; butane torch; Solderite board; soldering pick; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Twenty-four 16-gauge, 11mm ID rings (for the Globe frames); twenty-six 16-gauge, 4.5mm ID jump rings (13 copper and 13 bronze) to link the Globes; three 15-gauge, 5mm ID catch rings; silver S-clasp
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1 To make twenty-four 16-gauge, 11mm ID rings (this page), use a 10.16mm OD gas pipe mandrels. Follow Globe Frame steps 1–13 to assemble, solder, test, pickle, and polish twelve silver Globe frames.




[image: 2]

2 Pairs of Globe frames are connected by a single (copper) jump ring between them, per the following process. First add the twisted-open copper ring diagonally through a Globe frame.
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3 Add another Globe frame diagonally onto the open copper jump ring.
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4 Grip the right side of the copper jump ring inside the upper Globe frame with the chain-nose pliers and the other side of the ring with flat-nose pliers.
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5 Twist the copper jump ring closed to connect both Globe frames.
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6 Repeat steps 2–5 to connect all twelve Globe frames, keeping all the copper rings at the same angle between the Globes, as shown.
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7 Add thirteen 16-gauge bronze rings between the silver Globe frames, each spiraling around the copper rings added in steps 2–5. First insert the left-side of the twisted-open bronze ring diagonally through the previous (left) Globe frame and inside the copper ring.
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8 Next, position the right-side of the twisted-open bronze jump ring inside the next Globe frame (outside of the copper ring), and regrip the right-hand side of the bronze ring with the chain-nose pliers from within this Globe.
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9 Grip the left-hand side of the bronze jump ring with the flat-nose pliers.
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10 Twist the bronze jump ring closed to connect both Globe frames while spiraling perpendicularly around the copper ring.
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11 Repeat steps 7–10 to add the remaining bronze rings between the Globe frames, keeping all of them at the same angle between the Globes, as shown. To finish, add one 15-gauge catch ring and an S-clasp onto the ending copper and bronze ring pair at one end of the bracelet length; add two 15-gauge catch rings, assembled 1+1, onto the opposite ending copper and bronze pair to complete the Globe Bracelet.




[image: Optional Embellishment]

Optional Embellishment If you would like to embellish the Globe Bracelet, I have found that these yummy 10mm red carnelian beads are the perfect size to fit snugly into the Globe frame without any wire setting needed. However, because the beads are easily squeezed into each frame, they will eventually find their way out again, so I don’t recommend this beading technique if you don’t want to risk the possible loss of your gemstones. Yet it sure looks cool, and these 10mm carnelian beads are quite inexpensive.
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TRIPLE GLOBE EARRINGS

TRIPLE GLOBE EARRINGS

The Triple Globe Earrings begin with two 11mm Globe frames that are combined with a larger 13.5mm center Globe frame to create a Triple Globe formation. The Triple Globe is then set with a variety of 2-, 3-, 4-, and 6mm red carnelian beads onto a 24-gauge head-pin wire, which then weaves through the Globe formation to set 8mm and 10mm carnelian beads inside each of the Globes.


ADVANCED

• • •

TOOLS: Two pairs of flat-nose pliers; chain-nose pliers; flat file; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm jump rings); 12.7mm OD gas pipe mandrel (for 16-gauge, 13.5mm rings); felt-tip pen; Argentium silver solder paste; butane torch; Solderite board; soldering pick; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Eight 16-gauge, 11mm ID bronze rings; four 16-gauge, 13.5mm ID copper rings; two 16-gauge, 4.5mm ID copper rings; two 7-inch (19cm) lengths of 24-gauge Argentium silver head pins; red carnelian beads: two 10mm, four 8mm, two 6mm, two 4mm, two 3mm, and two 2mm; two earring backs
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    1 To make eight 16-gauge, 11mm ID rings (this page), use a 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings); for four 16-gauge, 13.5mm ID rings, use a 12.7mm OD pipe mandrel. Follow Globe Frame steps 1–13 to assemble, solder, test, pickle, and polish two 11mm bronze Globe frames.
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2 Add the first 16-gauge copper ring so it connects both bronze Globe frames, traveling diagonally through each frame.
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3 Add the second copper ring so it connects both Globe frames, traveling perpendicular to the copper ring added in step 2, and then gently press the two copper rings together at each joint into a larger copper Globe; this is your Triple Globe formation.
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4 Place the Triple Globe formation on the Solderite board and add a dab of solder paste onto the joints on both sides of the larger copper Globe frame; use the butane torch to melt the solder paste and secure the top side of both rings’ joints.
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5 Use a soldering pick to turn the Triple Globe formation over 180 degrees so the soldered joints are now facing down. Add a dab of solder paste to each joint of the copper frame on this side and melt the solder paste with the butane torch. Once cool, check that both rings are securely soldered together, and then clean the heat discoloration with a pickle solution, neutralize with baking soda, and tumble them with steel shot in a rotary tumbler.




TIP: Tumbling the finished forms with steel shot not only shines the metal but also is a great stress for the soldered connections.

CAUTION: Always use proper ventilation when soldering and allow the soldering metal to cool down before handling (see Paste Soldering Techniques).
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6 Stack 2-, 3-, 4-, and 6mm red carnelian beads (one of each size) onto a 7-inch (19cm) Argentium silver head pin. You’ll also use the head pin to set beads inside the Triple Globe formation in the following steps.
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7 Gently press the three large gemstones into the frames: insert one 8mm bead into each of the left and right 11mm bronze Globes, and one 10mm bead into the center 13.5mm copper Globe.
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8 Take the Argentium head pin with the stacked, graduated beads from step 6 and run the wire end diagonally up and though the 8mm bead inside the right-hand 11mm Globe.
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9 Pull the wire back just enough to travel diagonally up through the center 13.5mm Globe and through its inner 10mm bead.
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10 Pull the wire back just enough to travel diagonally up through the left-hand 11mm Globe and through its inner 8mm bead. Note: The 24-gauge head-pin wire does not bend when setting these beads; instead the angled tilt of the three Globe frames allows the wire to run straight.
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11 Bend the remaining length of the 24-gauge head-pin wire into a loose loop diagonally around the left-hand Globe frame.
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12 Add one 16-gauge, 4.5mm copper ring onto the loose loop; tighten this loop and wrap a double loop around the 4.5mm copper ring.
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13 Continue wrapping the wire two and a half times around the copper ring and then remove the copper ring.
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14 Insert the small loop of the earring back into the space left by the copper ring and complete the wire wrapping with a third full loop. Trim off any excess wire.
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15 Repeat steps 1–14 to make a matching pair of Triple Globe Earrings.
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BYZANTINE GLOBE EARRINGS

BYZANTINE GLOBE EARRINGS

The Byzantine Globe Earrings showcase 11mm Globe frames suspended from shoulder-dusting lengths of tapering Byzantine chain made from five different jump-ring sizes. The dangling Globe frames are embellished with an 8mm blue lapis lazuli bead that is centered and secured in the frame by wire-wrapping four 2mm red carnelian beads around each of the four arms of the Globe; custom earring backs complete them.


INTERMEDIATE

• •

TOOLS: Two pairs of flat-nose pliers; chain-nose pliers; flat file, 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm jump rings); measuring tape; felt-tip pen; Argentium silver solder paste; butane torch; Solderite board; soldering pick; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Four 16-gauge, 11mm ID silver rings (for two Globe frames); twelve 16-gauge, 4.5mm ID silver rings; twelve 17-gauge, 4mm ID silver rings; twelve 18-gauge, 3.5mm ID silver rings; twelve 19-gauge, 3.1mm ID silver rings; sixteen 20-gauge, 2.75mm ID silver rings (for the Byzantine chain); two 4½-inch (11.5cm) lengths of 24-gauge gold wire; two 8mm lapis lazuli beads; eight 3mm red carnelian beads; earring backs

NOTE: I use base metals (bronze and copper) for the Globe frames and the tapered Byzantine chain assembly for instructional purposes, but I use noble metals (silver and gold-filled) for the bead embellishment in the final design to complement the blue lapis lazuli and red carnelian beads.
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    1 To make four 16-gauge, 11mm ID rings (this page), use a 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Follow Globe Frame steps 1–13 to assemble, solder, test, pickle, and polish two 11mm Globe frames, shown here as bronze.
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2 Add six 16-gauge, 4.5mm copper rings, assembled 2+2+2, with the first two rings traveling through one of the rings of a Globe frame.
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    3 To begin the tapering Byzantine chain, fold back the 16-gauge rings (added in step 2) into a knot formation, and then add six 17-gauge, 4mm rings (here in copper), assembled 2+2+2, with the first two rings traveling through the 16-gauge knot formation.
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4 Fold back the 17-gauge rings (added in step 3) into a knot formation, and then add six 18-gauge, 3.5mm rings (here in copper), assembled 2+2+2, with the first two rings traveling through the 17-gauge ring knot formation.
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5 Fold back the 18-gauge rings (added in step 4) into a knot formation, and then add six 19-gauge, 3.1mm rings (here in copper), assembled 2+2+2, with the first two rings traveling through the 18-gauge ring knot formation.
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6 Fold back the 19-gauge rings (added in step 5) into a knot formation, and then add eight 20-gauge, 2.75mm rings (here in copper), assembled 2+2+2, with the first two rings traveling through the 19-gauge ring knot formation. Fold back the ending two 20-gauge rings into a knot formation and then add the last two 20-gauge rings to complete the knot.
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7 Repeat steps 2–6 to assemble a matching length of tapered Byzantine chain onto the second Globe frame.
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8 Insert the small loops of the earring backs onto the last pair of 20-gauge rings.




BEAD EMBELLISHMENT FOR THE GLOBE FRAME
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9 Start the bead embellishment by first pressing an 8mm blue lapis lazuli bead into the Globe frame.
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10 Use the measuring tape and felt-tip pen to mark the center of the 24-gauge, 4½-inch (11.5cm) length of gold wire, and then insert the wire through the bead so that the mark is centered within the bead and both wire ends are an equal length beyond the Globe frame.
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11 Use your fingers to gently bend both wire lengths over the Globe frame in opposite directions to lock in the equal wire-length measurement.
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12 Wrap each wire length in one loose loop around opposite sides of one ring of the Globe frame.
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13 Add one 3mm red carnelian bead onto the first wire length.
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14 Wrap the first wire length around the arm of the Globe frame into a second loose loop, setting the first 3mm bead between the frame and the 8mm lapis lazuli bead.
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15 Rotate the Globe forward, bringing the first wire to the next arm of the Globe; wrap two loose loops around this arm and then add a second 3mm carnelian bead.
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16 Position the second 3mm bead (added in step 15) between the Globe frame and 8mm bead and then terminate the wire wrapping with two loose loops around the arm of the frame.
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17 Rotate the Globe forward and add the third 3mm carnelian bead onto the second (remaining) wire length.
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18 Wrap the second wire around the arm of the Globe frame into a loose loop, setting the third 3mm bead between the frame and the 8mm lapis bead.
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19 Rotate the Globe forward, bringing the second wire to the next arm of the Globe, and wrap two loose loops around this arm; add the fourth 3mm carnelian bead.
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20 Position the fourth 3mm carnelian bead between the Globe frame and 8mm lapis bead, and then terminate the wire wrapping with two loose loops around the arm of the Globe frame. Repeat steps 9–20 to embellish the second Globe frame to create a matching pair of Byzantine Globe Earrings. Trim any excess wire tail with side cutters.



[image: BYZANTINE GLOBE NECKLACE]

BYZANTINE GLOBE NECKLACE

BYZANTINE GLOBE NECKLACE

The Byzantine Globe Necklace features eleven interlocked Globe frames (three Triple Globe formations connected by two Globe frames) centered between two equal lengths of tapered Byzantine chain constructed from five different sizes of jump rings. Each of the eleven Globe frames is embellished with a variety of choice gemstone beads in an alternating color pattern using fine 24-gauge gold head pins. The beading process may seem chaotic at first, but becomes a truly epic centerpiece.


ADVANCED

• • •

    TOOLS: Two pairs of flat-nose pliers; chain-nose pliers; flat file; 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings) (for 16-gauge, 11mm ID jump rings); felt-tip pen; Argentium silver solder paste; butane torch; Solderite board; soldering pick; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler; paper clips

MATERIALS FOR THE GLOBE FRAMES AND BYZANTINE CHAINS: Twenty-two 16-gauge, 11mm ID silver rings (for eleven Globe frames); thirty-six 16-gauge, 4.5mm ID silver rings; forty-eight 17-gauge, 4mm ID silver rings; sixty 18-gauge, 3.5mm ID silver rings; seventy-two 19-gauge, 3.1mm ID silver rings; eighty-eight 20-gauge, 2.75mm ID silver rings (for the Byzantine chains); two 15-gauge, 5mm ID catch rings; magnetic clasp

MATERIALS FOR THE BEAD EMBELLISHMENTS: Eleven 5-inch (12.7cm) lengths of 24-gauge gold-filled wire; six 6mm blue lapis lazuli beads; five 6mm green turquoise beads; eleven 4mm blue lapis lazuli beads; eleven 4mm blue turquoise beads; eleven 4mm black onyx beads; eleven 4mm red carnelian beads; sixteen 3mm black onyx beads; thirty 3mm red carnelian beads; twenty-one 2mm black onyx beads; twenty-three 2mm red carnelian beads

NOTE: I used base metals (bronze and copper) for the Globe frame soldering, a multiple Globe frame assembly, and the tapered Byzantine chain assembly for instructional purposes, but I use noble metals (silver and gold-filled) for the bead embellishment in the final design to complement the various beads.
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1 To make twenty-two 16-gauge, 11mm ID rings (this page), use a 10.16mm OD gas pipe mandrel. Follow Globe Frame steps 1–13 to assemble and solder six 11mm silver Globe frames, shown here in bronze.
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2 To make the center Triple Globe formation, connect two of the previously soldered Globe frames (from step 1) with two 11mm rings (shown here in bronze) following steps 2–5 of the Triple Globe Earrings project.




[image: 3]

3 Repeat step 2 to make a second Triple Globe formation, and then connect both Triple Globe forms with two 11mm rings (shown here in bronze) to create a Seven Globe formation.
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4 Repeat step 2 to make a third Triple Globe formation; then connect the third Triple Globe form to the Seven Globe formation length with two 11mm rings (shown here in bronze) to create an Eleven Globe formation that is 4¾ inches (12cm) long. Once cool, check that all rings are secure; clean the heat discoloration with a pickle solution, neutralize with baking soda, and (tumble-polish).
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5 Assemble five different lengths of Byzantine chain. Begin each length with a paper clip and end each in a 2+2+2 chain pattern. From left to right: (a) Assemble eighteen 16-gauge, 4.5mm rings into a 1⅛-inch (3cm) length (three knot formations); (b) assemble twenty-four 17-gauge, 4mm rings into a 1¼-inch (3.2cm) length (four knot formations); (c) assemble thirty 18-gauge, 3.5mm rings into a 1⅜-inch (3.5cm) length (five knot formations); (d) assemble thirty-six 19-gauge, 3.1mm rings into a 1⅜-inch (3.5cm) length (six knot formations); and (e) assemble forty-two 20-gauge, 2.75mm rings into a 1⅜-inch (3.5cm) length (seven knot formations).
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6 Combine the five chain lengths from step 5 (shortest to longest) into a 6-inch (15.24cm) tapered Byzantine chain length. Remove each chain’s paper clip, then disassemble and reassemble the ending two rings (that once held the paper clip) onto the next length of the Byzantine chain’s folded-back knot formation, created from its ending 2+2+2 chain pattern.
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7 Fold back the ending 20-gauge 2+2+2 rings (shown here in copper) into an eighth knot formation, add two more 20-gauge rings through this knot formation to hold the catch ring, and then add one 15-gauge catch ring through this ending pair (to attach the gold magnetic clasp later). Repeat steps 5–7 to assemble a second 6-inch (15.24cm) length of tapered Byzantine chain that terminates with another 15-gauge catch ring.
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8 Assemble the ending two 16-gauge rings of the tapered Byzantine chain through the ending Globe frame at each end of the repeating Eleven Globe formation pattern. Add a magnetic clasp onto the ending 15-gauge catch rings.



FIRST BEADING PATTERN FOR THE BYZANTINE GLOBE NECKLACE

The beading pattern illustrated in steps 9–18 is repeated in every other (odd-numbered) Globe frame (first, third, fifth, seventh, ninth, and eleventh), embellishing six of the eleven Globes.
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    9 Cut a dozen 5-inch (12.7cm) lengths of 24-gauge gold-filled wire and follow steps 1–8 of the Making Silver and Gold Head Pins instructions to turn them into teardrop head pins. Starting with the 2mm bead against the head pin, add a graduated series of 2-, 3-, and 4mm beads to each of the twelve head pins: six with red carnelian beads (which you’ll use in steps 10–18) and six with black onyx beads (which you’ll use in steps 19–24).
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10 Use your fingers to bend and wrap the wires in steps 10–24. Using a red carnelian teardrop head-pin wire (from step 9), bend the wire just beyond the 4mm bead, hook that wire around one of the four arms of the Globe, and then loosely wrap one and a half wire loops around this (first) arm.
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11 Position the remaining wire so it travels diagonally through the Globe to the opposite (third) arm, add one 6mm turquoise bead and one 4mm onyx bead onto the wire (inside the Globe), and wrap the wire in one loose loop around the third arm.
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12 Bend the teardrop of the wire with the three tapered carnelian beads (from steps 9 and 10) downward to tuck the teardrop under the fourth arm of the Globe while tightening the loose double loop around the first arm (made in step 10).
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13 Tighten the single loop around the third arm (made in step 11), and add a 4mm blue lapis lazuli bead (outside the Globe) onto that wire.
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14 Wrap the wire around the third arm to secure the lapis bead inside the frame, next to the onyx bead added in step 11, and add a 2mm and a 3mm onyx bead onto the wire.
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15 Position the wire with two onyx beads upward to the second arm of the Globe (the only wire- and bead-free arm), wrap a loose double loop around the second arm, then add one 2mm onyx and one 4mm turquoise bead onto the wire.
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16 Wrap a loose loop around the first arm (which places the onyx and turquoise beads added in step 15 inside the Globe), to the right of the 4mm carnelian bead added in steps 9 and 10, and add a 3mm and a 4mm onyx bead onto the wire.
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17 Position the wire with the two onyx beads beside the three carnelian beads on the teardrop (from steps 9 and 10), and wrap a loose loop around the fourth arm, angling the tail toward the teardrop.
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18 Wrap the remaining wire tail in a second loop over the fourth arm and then loop it perpendicularly around the head-pin wire between the 2mm carnelian bead and the 1.5mm silver teardrop. Trim any excess gold wire with side cutters.



SECOND BEADING PATTERN FOR THE BYZANTINE GLOBE NECKLACE

The beading pattern illustrated in steps 19–24 is repeated in every other (even-numbered) globe frame, embellishing five of the eleven globes with an identical wire-weaving pattern but using different types and sizes of beads.
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19 Start with a 5-inch (12.7cm) 24-gauge gold-filled headpin with graduated 2-, 3-, and 4mm black onyx beads (created in step 9). Follow the instructions for step 11 except add one 6mm lapis lazuli and one 4mm red carnelian bead in place of the turquoise and onyx beads.
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20 Follow the instructions for step 12 except bend the wire with the tapered onyx beads; follow the instructions for step 13 except add a 4mm blue turquoise bead; follow the instructions for step 14 to secure the turquoise bead just added, and then add 2-, 3-, and 4mm carnelian beads (in that order) onto the wire.
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21 Position the wire with three carnelian beads upward to the second arm of the Globe (the only wire- and bead-free arm), wrap a loose double loop, then add one 2mm carnelian bead and one 4mm lapis lazuli bead onto the wire.
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22 Wrap a loose loop around the first arm (which places the carnelian and lapis beads added in step 21 inside the Globe), to the right of the 4mm onyx bead added in step 19, straighten with the nylon-tip pliers, and add 2-, 3-, and 4mm carnelian beads onto the wire.




[image: 23]

23 Position the wire with the three carnelian beads beside the three tapered onyx beads with the teardrop (from step 19), and wrap a loose loop around the fourth arm, angling the tail toward the teardrop.
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24 Wrap the remaining wire a second loop over the fourth arm, and then loop it perpendicularly around the head-pin wire between the 2mm onyx bead and the 1.5mm silver teardrop. Trim any excess gold wire with side cutters.
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25 Continue the beading embellishment, alternating the two color palettes of gemstone colors down the entire length of the eleven Globes in the Byzantine Globe Necklace.




[image: PROPELLER DESIGNS]

Inspired by the graceful arcs of a ship’s propeller blades, in this chapter we’ll be working with jump rings soldered with a specialized technique into three-, four-, and six-ring spiraling and gravity-defying Propeller formations embellished with fine wire-wrapped gemstone beads. The spiraling of these forms requires absolute precision, so we’ll use a pencil-point compass on the Solderite board to precisely delineate the three points of a triangle, four points of a square, and six points of a hexagon that compose the frames.

Each frame of the Three-Ring Propeller Earrings will be wire-wrapped with red carnelian and green chrysoprase beads. Using single rings, we’ll connect eight beaded Three-Ring Propeller formations into the Three-Ring Propeller Bracelet. The Four-Ring Propeller Bracelet embellishes each of the four frames with black onyx and red carnelian beads; the Four-Ring Propeller Earrings use the same wire-wrapping pattern, but with purple amethyst and red garnet beads. We’ll spiral and solder six jump rings into the purposely unbeaded Six-Ring Propeller Earrings (based on a precise hexagon); the matching Six-Ring Propeller Bracelet connects four six-ring Propeller formations by soldering three more formations between in a repeating pattern of seven six-ring Propeller formations. In the Jens Pind Propeller Necklace, a single six-ring Propeller formation will be the centerpiece between two lengths of Jens Pind chain.
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THREE-RING PROPELLER FORMATION

The three-ring Propeller formation starts with three 16-gauge, 11mm ID jump rings assembled into a spiraling Flower formation, which is soldered in a two-step process. To obtain precise, equal spacing of the spiraling frames, you’ll use a digital caliper measurement width to set the gate of a pencil-point compass, which is used on the Solderite board to define the three points of an equilateral triangle.


TOOLS: Two pairs of flat-nose pliers; round-nose pliers; side cutters; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm ID jump rings); flat file; round file; digital caliper; pencil-point compass; Solderite board; two paper clips (for four soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Three 16-gauge, 11mm ID jump rings (all the same metal or, as shown, one copper, one bronze, and one silver)
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1 To make three 16-gauge, 11mm ID rings (this page), use the 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Assemble them into a three-ring spiraling Flower formation, so they all spiral at the same angle evaluated with left-side high.
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2 On top of the Solderite board, add a dab of solder paste to each ring’s joint, and (after checking the room’s ventilation) use the butane torch to melt the solder paste, securing each ring individually. Once cool, double-check that each frame is soldered closed.
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3 Using a digital caliper for precise measurements, set the pencil-point compass gap to 17mm between the spike and the pencil tip and trace an arc with the pencil on the Solderite board.




[image: 4]

4 Reposition the compass’s spike along the previously drawn arc toward one end and make a second pencil arc.
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5 Reposition the compass’s spike at the intersection of the first and second arcs, and make a third pencil arc to complete a rounded triangular shape.
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6 Use the tip of a round-nose file to drill a hole ¼-inch (6.4mm) deep at each of the three arc intersections; each hole will hold a soldering pin.
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7 To create four soldering pins, cut two paper clips in half, straighten the bend, and then wrap a small loop at one end with round-nose pliers, as shown.
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8 Center the three-ring Flower formation on the Solderite board within the three drilled holes and pull the three frames (rings) apart with three soldering pins set into the holes. Use two soldering picks like chopsticks to grip each frame and rotate each soldered joint inward to the center of the triangle.
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9 Delicately use the picks to create equal spacing between the frames, keeping all three at the same height. A visual trick to help you find this symmetry is to concentrate on the three triangular spaces where the rings overlap (shaded in blue) that produce an equilateral triangle in the center.
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10 Add three dabs of solder paste to the center of the three frames at the points where they overlap. Use the butane torch to melt the solder paste to secure the three frames. Once cool, check the solder connections, clean the heat discoloration in a pickle solution, neutralized, and tumble-polish the finished forms with steel shot.




[image: The finished three-ring Propeller formation.]

The finished three-ring Propeller formation.




    TIP: Practice these Propeller-formation techniques with copper or bronze rings, as they can withstand much higher temperatures than silver or gold without collapsing. For more information, see The Five Metals and Dimensional Soldering Problems.
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FOUR-RING PROPELLER FORMATION

The four-ring Propeller formation starts with four 16-gauge, 11mm ID jump rings assembled into a spiraling Flower formation, which is soldered in a two-step process into a geometrically balanced propeller, that is used on the Solderite board to define the four points of a square. To ensure equal spacing of the frames, you’ll use a digital caliper measurement to set the gate of a pencil-point compass.


TOOLS: Two pairs of flat-nose pliers; round-nose pliers; side cutters; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm ID jump rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; Solderite board; two paper clips (for four soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Four 16-gauge, 11mm ID jump rings, all the same metal (or, as shown, one copper, one bronze, one silver, and one gold)
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1 To make four 16-gauge, 11mm ID rings (this page), use a 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Assemble four 16-gauge rings into a four-ring Flower formation.
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2 On top of the Solderite board, add a dab of solder paste to each ring’s joint, and (after checking the room ventilation) use the butane torch to melt the solder paste, securing each ring individually. Once cool, double-check that each ring is soldered closed.
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3 Use the straight edge of a ruler to draw two perpendicular 2-inch (5cm) lines that intersect at a 90-degree angle on the Solderite board. Use a digital caliper measurement to set the compass gate to 13.5mm between spike and pencil tip, position the spike at the intersection of the two lines, and draw an arc connecting the lines.
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4 Reposition the compass spike at the intersection of the horizontal line and the first arc (made in step 3), and draw a second pencil arc.
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5 Reposition the compass’s spike at the intersection of the vertical line and first arc (drawn in step 3), and draw a third pencil arc.
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6 Reposition the compass’s spike at the intersection of the second (step 4) and third (step 5) arcs, and draw a fourth pencil arc.
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7 Create four soldering pins by cutting two paper clips in half, straightening the bend, and then wrapping a small loop at one end with round-nose pliers, as shown.
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8 Use the tip of a round file to drill a hole ¼-inch (6.4mm) deep at each of the four arc intersections; each hole will hold a soldering pin.

CAUTION: Always use proper ventilation when soldering and allow the soldering metal to cool down before handling (see Paste Soldering Techniques).
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9 Center the four-ring formation on the Solderite board within the four drilled holes, pulling each of the four frames (rings) apart with a soldering pin that is set into a hole. Use two soldering picks like chopsticks to grip each frame and rotate each soldered joint inward to the center opening.
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10 Delicately use the soldering picks to create equal spacing between the frames, keeping all four at the same height. A visual trick to help you find this symmetry is to concentrate on the four outer spaces where the rings overlap (shaded in blue) as well as the four inner equilateral triangle spaces (shaded in green) that produce a perfect square in the center.
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11 Add four dabs of solder paste to the center of the four frames at the points where they overlap.
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12 Use the butane torch to melt the solder paste to secure the four frames into a four-ring Propeller formation. Once cool, double-check that the frames are soldered securely, clean the heat discoloration in a pickle solution, neutralize, and tumble to a shine with steel shot.




TIP: Tumbling the faed forms with steel shot not only shines the metal but is a great stress test of the solder connections.




[image: The finished four-ring Propeller formation.]

The finished four-ring Propeller formation.
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SIX-RING PROPELLER FORMATION

The six-ring Propeller formation starts with six 16-gauge, 13.5mm ID jump rings assembled into a spiraling Flower formation; the rings’ joints are soldered, and then the six rings are soldered together to create the form. To equally space the spiraling frames, you’ll use a digital caliper measurement width for setting the gate of a pencil-point compass, which is used on the Solderite board to define the six points of a hexagon.


TOOLS: Two pairs of flat-nose pliers; round-nose pliers; side cutters; 12.7mm OD gas pipe mandrel (for 16-gauge, 13.5mm ID jump rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; Solderite board; three paper clips (for six soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Six 16-gauge, 13.5mm ID silver rings
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1 To make six 16-gauge, 13.5mm ID rings (this page), use the 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Assemble the six 16-gauge rings into a Flower formation.
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2 On top of the Solderite board, add a dab of solder paste to each ring’s joint, and (after checking the room ventilation) use the butane torch to solder them one ring at time; use a soldering pick to isolate the ring being soldered. To keep the ring closer to the Solderite board for a faster soldering time, position the five other rings with two rings flipped over three rings, as shown. Once cool, check that the joints are securely soldered.
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3 Use the straight edge of a ruler to draw two perpendicular 2-inch (5cm) lines that intersect at a 90-degree angle on the Solderite board. With a digital caliper measurement, set the compass gate to 12mm between the spike and pencil tip, position the spike at the intersection of the two lines, and draw a full circle on the board.




[image: 4]

4 Reposition the compass spike at the intersection of the horizontal line and the circle’s left side, and draw the first pencil arc.
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5 Reposition the compass spike at the intersection of the horizontal line and the circle’s right side, and draw the second pencil arc.
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6 Use the tip of the round file to drill a hole ¼ inch (6.4mm) deep at each of the six points where the circle intersects the horizontal line and where both arcs intersect the circle. Each hole will hold a soldering pin.
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7 Create six soldering pins by cutting three paper clips in half, straighten the bend, and then wrap a small loop at one end with round-nose pliers, as shown.
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8 Center the six-ring Flower on the Solderite board within the six holes, pulling each of the six frames (rings) apart with six soldering pins that are each set into a drilled hole.
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9 Use two soldering picks like chopsticks to grip each frame (ring) and rotate each soldered joint inward to the center opening. Delicately use the picks to create equal spacing between the frames, keeping all six at the same height, as shown looking eye level at the Solderite board.
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10 A visual trick to help find hexagonal symmetry is to concentrate on the six spaces where the rings overlap (shaded in blue) that create two layers of equilateral triangles (shaded in green and in red) to produce an equal-sided hexagon in the center.
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11 Add six dabs of solder paste to the center of the six frames, at the six points where they overlap.
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12 Check the room ventilation. Use the butane torch to melt the solder paste and secure the six frames into a six-ring Propeller formation. Once cool, check that the frames are soldered together, clean the heat discoloration in a pickle solution, neutralize, and tumble with steel shot.




[image: The finished six-ring Propeller formation.]

The finished six-ring Propeller formation.




    TIP: Practice these Propeller-formation techniques with copper or bronze rings, as they can withstand much higher temperatures than silver or gold without collapsing. For more information, The see The Five Metals and Dimensional Soldering Problems.
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THREE-RING PROPELLER EARRINGS AND BRACELET

THREE-RING PROPELLER EARRINGS AND BRACELET

The earrings start with two Propeller formations assembled and double-soldered into a gravity-defying three-ring Propeller. Each frame is then embellished with red carnelian and green chrysoprase beads and completed with custom earring backs. The bracelet starts with eight three-ring Propeller formations. Each frame is set with gemstone beads, joined with single ring connections, and finished with a gold S-clasp.


INTERMEDIATE

• •

TOOLS: Two pairs of flat-nose pliers; round-nose pliers; side cutters; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm ID jump rings); flat file; round file; digital caliper; pencil-point compass; Solderite board; two paper clips (for three soldering pins); gold solder paste; flux spray; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler.

MATERIALS FOR EARRINGS: Six 16-gauge, 11mm ID gold jump rings (for two 3-ring Propeller formations); two 4½-inch (11.43cm) lengths of 24-gauge gold wire; six 6mm green chrysoprase beads; six 4mm red carnelian beads; gold earring backs

MATERIALS FOR BRACELET: Twenty-four 16-gauge, 11mm ID gold jump rings (for eight 3-ring Propellers); seven 16-gauge, 4.5mm ID gold jump rings (for connecting the forms); three 15-gauge, 5mm ID gold catch rings; eight 4½-inch (11.43cm) lengths of 24-gauge gold wires; twenty-four 6mm green chrysoprase beads; twenty-four 4mm red carnelian beads; gold S-clasp



THREE-RING PROPELLER EARRINGS

NOTE: that the final design is created in gold, but I do the following steps of the wire-wrapping technique with three metals (gold, silver, copper) to help clarify the instructions.
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1 To make six 16-gauge, 11mm ID rings (this page), use the 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). With these six jump rings, create a matching pair of three-ring Propeller formations, following steps 1–10 of those instructions.
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2 Start the bead embellishment by wrapping the ending ¼-inch (6.4mm) of the 24-gauge gold wire in a double loop around the upper frame (shown above in gold); add one 6mm green chrysoprase bead to the wire.
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3 Wrap the wire one full loop around the opposite side of the upper (gold) frame, leaving a slight gap in the wrapping.
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4 Straighten the wire as needed with nylon-tip pliers, and add one 4mm red carnelian bead onto it.
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5 Position the 4mm bead into the gap between the upper (gold) and right (silver) frames, and wrap the wire one and a half times around the right (silver) frame, bringing the remaining wire up through this frame.
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6 Add the second 6mm green chrysoprase bead onto the wire, and wrap one full loop around the opposite side of the right (silver) frame, leaving a slight gap in the wrapping.
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7 Straighten the wire as needed with nylon-tip pliers, and add one 4mm red carnelian bead onto the wire.
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8 Position the 4mm carnelian bead into the gap between the right (silver) and left (copper) frames, and wrap the wire one and a half times around the left (copper) frame, bringing the remaining wire up through this frame.
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9 Add the third 6mm green chrysoprase bead onto the wire, wrap one full loop around the left (copper) frame leaving a slight gap in the wrapping, and add one 4mm red carnelian bead onto the wire.




[image: 10]

10 Position the 4mm carnelian bead into the gap between the left (copper) and upper (gold) frames, and wrap the wire one and a half times around the upper (gold) frame to complete the bead embellishment. Trim off any excess wire as needed.
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11 Repeat steps 2–10 to embellish the second three-ring Propeller form, and add the earring backs to complete a matching pair.



THREE-RING PROPELLER BRACELET
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    1 To make twenty-four 16-gauge, 11mm ID rings (this page), use the 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Create eight three-ring Propeller formations following steps 1–10 of those instructions.
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    2 Follow steps 2–10 of the Three-Ring Propeller Earrings project to wire-wrap the green chrysoprase and red carnelian beads into each of the eight forms created in step 1.
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3 Connect all eight forms with single 16-gauge, 4.5mm rings (shown above in copper), and add one 15-gauge, 5mm ring to the first Propeller form to attach the S-clasp and two catch rings, assembled 1+1, onto the last Propeller to complete an 8-inch (20.32cm) bracelet.
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FOUR-RING PROPELLER BRACELET

FOUR-RING PROPELLER BRACELET

The Four-Ring Propeller Bracelet starts with seven four-ring Propeller formations. Each of the four frames is set with black onyx and red carnelian beads with a Z-pattern wire-wrapping technique. The seven beaded four-ring Propeller forms are connected with a two-ring spiraling Flower formation between and completed with a silver toggle clasp.


ADVANCED

• • •

TOOLS: Two pairs of flat-nose pliers; round-nose pliers; chain-nose pliers; nylon-tip pliers; side cutters; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm ID jump rings); round file; ruler; pencil; digital caliper; pencil-point compass; Solderite board; two paper clips (for four soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Twenty-eight 16-gauge, 11mm ID silver jump rings (for seven four-ring Propeller forms); twenty 16-gauge, 4.5mm ID silver jump rings (for connecting the forms); silver toggle clasp; twenty-eight 2½-inch (6.35cm) lengths of 24-gauge silver wire; twenty-eight 4mm red carnelian bead; eighty-four 3mm black onyx beads; fifty-six 2mm red carnelian beads



NOTE: The final design is created in silver, but I use four different metals (gold, silver, copper, bronze) in the following steps for the wire-wrapping technique to help clarify the instructions.


[image: 1]

    1 To make twenty-eight 16-gauge, 11mm ID rings (this page), use the 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Begin by making seven four-ring Propeller formations following steps 1–13 of those instructions.
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2 Start the first bead setting by wrapping the ending ¼-inch (6.4mm) of the first 24-gauge wire in a double loop around the upper-left (bronze) frame.
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3 Rotate the double loop in toward the central spiral and add one 2mm red carnelian and two 3mm black onyx beads onto the wire.
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4 Lay the beads within the upper-left (bronze) frame, wrap the wire one full loop around the opposite side of the frame, and add one 4mm red carnelian bead onto the wire.
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5 Position the 4mm bead into the gap between the upper-left (bronze) frame and the lower-left frame (copper); wrap the wire around the lower-left (copper) frame and bring the remaining wire on top of the upper-left (bronze) frame.
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6 Straighten the wire as needed with nylon-tip pliers, and add one 3mm black onyx and one 2mm red carnelian bead onto the wire.
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7 Wrap the remaining wire two times in a terminating double loop around the upper-left (bronze) frame, and trim off any excess wire tail with side cutters to complete the first of four Z-pattern bead settings.
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8 Repeat steps 2–7 to wrap and bead the three remaining frames. Repeat this Z-pattern wire-wrapping bead embellishment onto all four frames for the six remaining four-ring Propeller forms.
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9 Connect all seven forms with a pair of two spiraling 16-gauge, 4.5mm rings between (shown here in copper and gold) into a bracelet length. Each pair should spiral like a two-ring Flower formation so they all spiral at the same angle for aesthetic consistency and proper flexibility.




[image: 10]

10 Connect the toggle clasp by adding a two-ring spiraling Flower form onto the outer frame of the first Propeller, and the toggle’s bar with three pairs of two-ring spiraling Flower forms onto the outer frame of the last Propeller form to complete an 8-inch (20.35cm) Four-Ring Propeller Bracelet.
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FOUR-RING PROPELLER EARRINGS

FOUR-RING PROPELLER EARRINGS

The Four-Ring Propeller Earrings are made from two four-ring Propeller formations. Each of the four frames in the formation is then set with purple amethyst and red garnet beads in a Z-pattern wire-wrapping and completed with a pair of custom earring backs.


ADVANCED

• • •

TOOLS: Two pairs of flat-nose pliers; round-nose pliers; nylon-tip pliers; side cutters; 10.16mm OD gas pipe mandrel (for 16-gauge, 11mm ID jump rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; Solderite board; two paper clips (for four soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Eight 16-gauge, 11mm ID silver jump rings (for two four-ring Propeller forms); eight 2¼-inch (5.7cm) lengths of 24-gauge patinated silver wire; eight 5mm red garnet beads; eight 4mm purple amethyst beads; forty 2mm purple amethyst beads; silver earring backs
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    1 To make eight 16-gauge rings (this page), use a 10.16mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Make a matching pair of four-ring Propeller formations following steps 1–13 of those instructions.
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2 Start the Z-pattern bead embellishment by wrapping the ending ¼-inch (6.4mm) of a 24-gauge wire in a double loop around the upper-left ring and add four 2mm purple amethyst beads.
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3 Rotate the double loop in toward the central spiral, wrap the wire one full loop around the opposite side of the upper-left frame, and add one 5mm red garnet bead to the wire.
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4 Position the 5mm bead into the gap between the upper-left and the lower-left rings, and bend the wire around the lower-left ring, bringing the remaining wire on top of the upper-left ring. Add one 2mm and one 4mm purple amethyst bead onto the wire.
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5 Wrap the remaining wire two times in a terminating double loop around the upper-left frame, and trim off any excess wire tail with side cutters to complete the first of four bead settings.
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6 Repeat steps 2–5 to wire-wrap a beaded Z-pattern within the three remaining frames, rotating the form so the empty frame is always at the upper left. Repeat for the second four-ring Propeller form.
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7 Add the small loop of each earring back through one frame to complete a matching pair of four-ring Propeller Earrings.
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SIX-RING PROPELLER EARRINGS AND BRACELET

SIX-RING PROPELLER EARRINGS AND BRACELET

Each six-ring Propeller Earring is made from one six-ring Propeller formation and an earring back. The bracelet design starts with four six-ring Propeller formations, which are then connected frame to frame by assembling and soldering three additional six-ring Propeller forms between them into a repeating seven six-ring Propeller pattern, and is completed with a silver magnetic clasp.


EARRINGS: ADVANCED

• • •

BRACELET: EXPERT

    • • • •

TOOLS: Two pairs of flat-nose pliers; round-nose pliers; side cutters; 12.7mm OD gas pipe mandrel (for 16-gauge, 13.5mm ID jump rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; Solderite board; three paper clips (for six soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS FOR EARRINGS: Twelve 16-gauge, 13.5mm ID silver rings; two silver earring backs

MATERIALS FOR BRACELET: Forty-two 16-gauge, 13.5mm ID silver rings (for seven six-ring Propeller forms); six 16-gauge, 4.5mm ID silver rings (for connecting the clasp); silver magnetic clasp.



SIX-RING PROPELLER EARRINGS


[image: 1]

1 To make twelve 16-gauge, 13.5mm ID rings (this page), use a 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Follow steps 1–12 here to create two six-ring Propeller formations. Hook the small loop of an earring back onto one of the frames; repeat on the other form.




    TIP: Practice these Propeller-formation techniques with copper or bronze rings. They can withstand much higher temperatures than silver or gold without collapsing. For more information, see The Five Metals and Dimensional Soldering Problems.



SIX-RING PROPELLER BRACELET
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    1 To make forty-two 16-gauge, 13.5mm ID rings (this page), use the 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Create four six-ring Propeller formations following steps 1–12 of those instructions.
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2 Assemble four 16-gauge, 13.5mm rings into a four-ring spiraling Flower formation. Check the room ventilation and individually solder the joint of each ring. Repeat this step two more times to create three four-ring Flower formations.
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3 Spiral the fifth and sixth (16-gauge, 13.5mm) jump rings through the center of the four-ring Flower formation (from step 2), and then spiral the fifth ring through one frame of the presoldered six-ring Propeller form (from step 1) and the sixth ring through one frame of the second presoldered six-ring Propeller. Add a dab of solder paste at the fifth and sixth rings’ joints, and use the butane torch to melt the solder paste, securing the fifth and sixth frames.




TIP: Note that the final design is created in silver, but I use bronze rings in the following steps to help clarify the instructions.
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4 Center the six-frame Flower formation (made in steps 2 and 3) on the Solderite board within the six drilled holes pulling each of the six frames apart with six soldering pins in the holes. Rotate each frame so its soldered joint is in toward the center of the spiraling form, keeping equal spacing between the frames and making sure all six are at the same height.
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5 Add six dabs of solder paste to the center of the six frames, at the point where they overlap, and use the butane torch to melt the solder paste and secure the six frames together into a new six-ring Propeller formation.
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6 Once cool, check that all six frames are soldered securely. Repeat steps 3–5 two more times to create two additional six-ring Propeller forms and connect them between the remaining presoldered Propeller forms (from step 1), to form a length of seven six-ring Propellers. Clean the heat discoloration in a pickle solution, neutralize, and tumble with steel shot and soapy water in a rotary tumbler.
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7 Add three 16-gauge, 4.5mm rings in a spiraling Flower formation, shown here in copper, bronze, and silver, to connect the double loop of the magnetic clasp to the outer frame of the first Propeller form. Add a second spiraling Flower formation to connect the second double loop of the magnetic clasp onto the outer frame of the last six-ring Propeller to complete the 8-inch (20.32cm) bracelet.



CAUTION: Be very careful with your flame to avoid heating any ring other than the one you are soldering. Use a soldering pick to isolate the ring being soldered from the other rings. Likewise, avoid heating the previously soldered six-ring Propeller formations or they may deform and collapse.
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JENS PIND PROPELLER NECKLACE

JENS PIND PROPELLER NECKLACE

The Jens Pind Propeller Necklace showcases a single six-ring Propeller centerpiece between two lengths of Jens Pind chain, assembling every third ring at the same angle. Connecting the Jens Pind chain to the Propeller centerpiece requires you to somewhat reverse-engineer the chain pattern to connect the last two rings through one frame of the six-ring Propeller centerpiece. The necklace is finished with a coiled bar-and-loop toggle clasp.


ADVANCED

• • •

TOOLS: Two pairs of flat-nose pliers; chain-nose pliers; round-nose pliers; side cutters; 12.7mm OD gas pipe mandrel (for 16-gauge, 13.5mm ID jump rings); flat file; round file; digital caliper; ruler; pencil; pencil-point compass; Solderite board; three paper clips (for six soldering pins); spray flux; gold solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Six 16-gauge, 13.5mm ID gold jump rings (for one six-ring Propeller centerpiece); 172 16-gauge, 4mm ID gold jump rings (for the Jens Pind chain); two 15-gauge, 5mm ID gold catch rings; coiled toggle clasp



NOTE: that the final design is created in gold, but I use three different metals in the following steps to help clarify the instructions.
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1 To make six 16-gauge, 13.5mm ID rings (this page), use the 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Using the six 16-gauge, 13.5mm gold jump rings, make one six-ring Propeller formation following steps 1–12 of those instructions.
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2 Following the instructions on the Jens Pind tutorial, assemble two 7-inch (17.78cm) lengths of Jens Pind chain, each consisting of eighty-four 16-gauge, 4mm ID gold jump rings.
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3 Add one 16-gauge, 4mm ring (shown here in copper) spiraling through the last two rings at one end of the Jens Pind chain and connecting through one of the six frames of the Propeller centerpiece.
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4 Add a second 16-gauge, 4mm ring (shown in silver) spiraling through the last (gold) ring of the Jens Pind chain, and then through the first connector ring, added in step 3 (shown in copper).
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5 Rotate the second connector ring (silver) forward so it is positioned around the Propeller’s frame and the first connector ring (copper).
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6 Carefully close the second connector ring (silver) with the tips of chain-nose pliers to create a two-ring connection around one of the frames. Repeat steps 3–6 to add the second Jens Pind chain length onto the opposite side of the Propeller, skipping one of the Propeller’s six frames in between so the chains create a V shape when worn.
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7 Secure the end of both Jens Pind chain lengths with one 15-gauge, 5mm ID catch ring (shown in copper), each added two rings back into the Jens Pind pattern. Attach the two sides of the Coiled Loop and Bar Toggle Clasp to complete the 16-inch (40.5cm) Jens Pind Propeller Necklace.




[image: DHARMA WHEEL DESIGNS]

The Dharma Wheel is a variation of the six-ring Propeller formation, but we’ll use thinner 19-gauge wire and then flatten it to reveal multiple repeating oval spaces within the wheel that seem to have no beginning and no end.

The Dharma Wheel Earrings spiral and solder six 19-gauge gold jump rings into a Propeller formation that is gently compressed and then hammer-forged so the outer points of the rings are touching and then soldered. The Dharma Wheel Bracelet is constructed the same way (from 19-gauge silver rings) with an added outer frame of thicker 16-gauge wire that is soldered to the formation to give it the strength needed for a repeating bracelet length. We will double the ring count in the twelve-ring Doubled Dharma Pendant and in the twelve-ring Two-Tone Dharma Pendant, each suspended on parachute cord. The Doubled Dharma Pendant spirals twelve 19-gauge jump rings, each pair pulled at the six points of a hexagon into six pairs of two spiraling rings, secured with silver solder. The Two-Tone Dharma Pendant is made possible by the spring-back diameter difference of the two metals, which allows a gold ring to sit inside a silver ring. The two-tone pendant also spirals twelve rings, each pair pulled at the six points of a hexagon, with one gold ring within one silver ring, secured with silver solder.
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DHARMA WHEEL FORMATION

The Dharma Wheel starts with six 19-gauge, 14mm ID gold jump rings that are assembled into a spiraling Flower formation, each frame indivi-dually secured with gold solder. The six spiraling frames are spaced using soldering pins placed in holes in a hexagonal shape on the Solderite board; they are attached with a second soldering before being gently compressed and hammer-forged, and secured with a third soldering.


TOOLS: Two pairs of flat-nose pliers (optional); round-nose pliers; side cutters; 12.7mm OD gas pipe mandrel (for 19-gauge, 14mm ID rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; hammer; anvil; Solderite board; three paper clips (for six soldering pins); gold solder paste; spray flux; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Six 19-gauge, 14mm ID gold (or silver) jump rings
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    1 Make six 19-gauge, 14mm rings (this page), using the 12.7mm OD gas pipe mandrel (Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Assemble them into a six-ring Flower formation so that all spiral at the same angle.
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2 On top of the Solderite board, add a dab of solder paste to each ring’s joint, spray with flux, and use the butane torch to melt the solder paste securing each ring. Once cool, check that each frame is securely soldered.
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TIP: The 19-gauge, 14mm ID rings can be opened and closed, without pliers, by just using your fingers. To open each ring, simply press at the opposite side from the joint. To close each ring, gently compress both sides, allowing the wire ends to overlap.
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3 To solder the six frames together, follow steps 3–12 of the six-ring Propeller formation. Spraying all of the gold frames with solder flux between steps 11 and 12 helps reduce fire-scale darkening.
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4 Using your thumb and first finger of both hands, gently compress the outer edges of the frames on both sides; rotate the form and gently compress; rotate and compress.
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5 Continue to rotate and compress, using equal pressure from all four fingers, at the outer points where the six frames overlap, until they are almost touching.
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6 To force these outer points to actually touch one another, forge the hand-flattened form with a hammer, gently and evenly tapping around the outer edges of the six frames. Note: Forge only one side of the form; if you hammer both sides, the spring-back action will create gaps between the points.
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7 Eye-level with the anvil, check that the outer points where the six frames overlap are now touching. They must touch in order to be securely soldered and hold the form. If not, repeat step 9.
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8 On the Solderite board, add six dabs of solder paste to the outer points where the six frames overlap, spray them with flux, and check the room’s ventilation. Use the butane torch to melt the solder paste and secure the six frames into a flattened Dharma Wheel formation. Once cool, check that all six frames are securely soldered together and resolder as needed. Clean the heat discoloration in a pickle solution, neutralize, and polish in a steel-shot rotary tumbler.



[image: ]

DHARMA WHEEL EARRINGS

DHARMA WHEEL EARRINGS

The word dharma refers to living one’s life according to the Golden Rule: Treat others as you wish to be treated. The Dharma Wheel is a symbol of continual happiness. To make the Dharma Wheel Earrings, simply add custom gold (or silver) earring backs to one of the frames of each Dharma Wheel formation.


ADVANCED

• • •

TOOLS: Two pairs of flat-nose pliers (optional); round-nose pliers; side cutters; 12.7mm OD gas pipe mandrel (for 19-gauge, 14mm ID rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; hammer; anvil; Solderite board; three paper clips (for six soldering pins); gold solder paste; spray flux; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Twelve 19-gauge, 14mm ID gold jump rings; two gold custom earring backs



1 To make twelve 19-gauge, 14mm gold rings this page, use the 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). Create two Dharma Wheel formations by following steps 1–8 of the Dharma Wheel Formation instructions. Add the small loop of a gold earring back to any of the six frames on both forms to complete a matching pair of Dharma Wheel Earrings.
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DHARMA WHEEL BRACELET

DHARMA WHEEL BRACELET

The Dharma Wheel Bracelet spirals six 19-gauge, 15.5mm silver jump rings into a Flower formation; each ring’s joint is individually soldered, and then the six frames are soldered together, compressed, and hammer-forged into the Dharma Wheel formation. To strengthen the delicate Dharma Wheel so it can be worn bracelet length, a 16-gauge, 25mm ID outer frame is soldered around its circumference. The six Dharma Wheels are joined with single rings and completed with a silver S-clasp.


EXPERT

• • • •

TOOLS: Two pairs of flat-nose pliers (optional); round-nose pliers; side cutters; 12.7mm OD gas pipe mandrel for 19-gauge, 15.5mm rings); gas pipe mandrel, 21mm OD gas pipe mandrel (to wrap 16-gauge, 23mm ID coils); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; hammer; anvil; Solderite board; three paper clips (for six soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Thirty-six 19-gauge, 15.5mm ID silver rings; two four-loop 16-gauge, 23mm silver coils; eight 15-gauge, 5mm ID silver catch rings; silver forged S-clasp
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    1 To wrap and cut thirty-six 19-gauge, 15.5mm ID silver ID jump rings use a 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings).
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2 Assemble a six-ring Flower formation, so they all spiral at the same angle. Repeat five more times to make six 6-ring Flowers.
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    3 Follow steps 2–8 of the Dharma Wheel Formation instructions to create six triple-soldered, hammer-forged, pickle-cleaned, and tumble-polished Dharma Wheel formations.




[image: 4]

4 To make the frame that will enclose the Dharma Wheel form, wrap a 24-inch (61cm) length of 16-gauge Argentium silver wire in four or five loops (in a tight coil) around the 21mm OD gas pipe mandrel.




[image: 5]

5 The coil will be 23mm ID with the spring back; you can see it is slightly smaller than the Dharma Wheel.
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6 Slightly (and gently) uncoil the 23mm coil to be closer to a 25mm ID to encircle the Dharma Wheel as a frame.
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7 Adjust the coil’s diameter size until the Dharma Wheel fits loosely within the outer loop of the coil, and mark the coil with a felt-tip pen at the point where there is excess coil beyond the Dharma Wheel’s outer diameter.
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8 Remove the coil from the Dharma Wheel and cut it near the mark, making a slightly larger frame than the mark indicates; cut each wire edge with the side cutter’s flat edge.
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9 Here you can see that I cut the coil frame slightly larger than the Dharma Wheel, as it is much easier to trim off one wire end to decrease the frame’s circumference than to increase it.
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10 Gradually decrease the frame’s circumference by cutting a millimeter at a time off one end of the wire, always keeping the wire ends flush, until the 16-gauge frame is touching the outside edge of all six 19-gauge frames of the Dharma Wheel.
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11 Add a dab of solder paste at the six points where the 16-gauge frame meets the outer edge of all six 19-gauge Dharma Wheel frames, plus one at the joint of the 16-gauge frame (seven total). Use the butane torch to melt the solder paste and secure the Dharma Wheel within the outer frame. Once cool, check that all frames are securely soldered, clean in a pickle solution, neutralize, and polish in a rotary tumbler.
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12 Repeat steps 1–11 five more times to create six coil-framed Dharma Wheels. Connect each of the six wheels using a single 15-gauge, 5mm ring (shown in copper). Add one catch ring to the first wheel for the S-clasp and attach two catch rings, assembled 1+1, onto the last wheel to complete the bracelet.




TIP: Tumbling the finished forms with steel shot not only shines the metal but is a great stress test of the solder connections.



[image: ]

DOUBLED DHARMA PENDANT

DOUBLED DHARMA PENDANT

The Doubled Dharma Pendant challenges our exploration by spiraling a Dharma Wheel formation of twelve 19-gauge, 15.5mm ID silver jump rings, whose joints are left unsoldered. The twelve rings are equally spaced (in spiraling pairs) by six soldering pins that are arranged in a hexagon on the Solderite board, secured with a center soldering, then compressed and hammer-forged. The pendant is suspended on a length of 4mm parachute cord and finished with a magnetic clasp.


EXPERT

• • • •

TOOLS: Two pairs of flat-nose pliers (optional); round-nose pliers; side cutters; 12.7mm OD gas pipe mandrel (for 19-gauge, 15.5mm ID rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; hammer; anvil; Solderite board; three paper clips (for six soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler; superglue

MATERIALS: Twelve 19-gauge, 15.5mm ID Argentium silver rings; 20-inch (51cm) length of 4mm parachute cord; two 4mm ID silver caps; two 15-gauge, 5mm ID silver rings; silver magnetic clasp
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1 To wrap and cut twelve 19-gauge, 15.5mm ID jump rings with spring back (this page), use a 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings).
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2 Assemble a twelve-ring Flower formation so all the rings spiral at the same angle.
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3 Follow steps 3–10 of the Six-Ring Propeller formation. Place the twelve-ring flower on the board and pull each pair apart with six soldering pins. Use a pair of soldering picks to rotate each ring’s unsoldered joint inward to the center and create equal spacing between the doubled rings.
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4 Add a generous amount of solder paste to the center of the twelve rings and running outward along all six doubled rings. Note that this extra amount is needed because much of the solder will get pulled away by capillary action between each doubled ring, leaving enough solder in the center to secure all twelve rings together.
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5 Check the room’s ventilation and use the butane torch in a quick circular motion to melt the solder paste and secure the six pairs of rings. Once cool, check that all frames are soldered together. When you check the soldering connections, notice that the extra solder travels along the gap between each spiraling pair of frames by means of capillary action.
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6 Follow steps 4–8 of Dharma Wheel formation instructions to compress and lightly hammer the outer edge of the six pairs of spiraling frames so they are all touching. On the Solderite board, add six dabs of solder paste to the outer points, where the frames overlap. Check the room ventilation and use the butane torch to melt the paste and secure the formation. Once cool, check that all frames are soldered together, pickle-clean, neutralize, and polish in a tumbler.



CAUTION: Always use proper ventilation when soldering and allow the soldered metal to cool down before handling (see Soldering Techniques and Problem Solving).

PARACHUTE CORD CHAIN
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7 Cut a 20-inch (51cm) length of parachute cord with side cutters, and then melt both ends of the cord with a butane torch to fuse the seven inner strands together and prevent the outer sheath from unraveling.
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8 Run the cord through the center of the Dharma Wheel, equalize both cord lengths from the center, and then tie an overhand knot with both cords, bringing the knot tight against the Dharma Wheel.
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9 Make sure the 4mm ID silver caps will fit over the heated tip of the cord. If not, you can reheat the ending ¼ inch (6.4mm) of cord tip; as it cools, roll the tip between your fingers to compress the cord. Add a dab of superglue to the inside of the cap, press the cord into the cap, and hold for ten seconds to make sure there is a secure bond.
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10 Once the glue has cured for a half hour, add two 15-gauge catch rings, one through each cap’s loop, and attach the two double loops of the magnetic clasp, completing the 18-inch (45.5cm) Dharma Wheel Pendant.



NOTE: Take care not to get the superglue on your skin or glue your fingers together; if needed, use fingernail polish remover and a green scouring pad to remove the dried glue from your skin.
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TWO-TONE DHARMA PENDANT

TWO-TONE DHARMA PENDANT

The Two-Tone Dharma Pendant is made possible by the difference in the spring-back diameter of the silver and gold-filled wires, which allows gold rings to nest inside the silver rings. Gold and silver pairs will be divided into equal parts using soldering pins on the Solderite board, and secured by soldering the center of the form. As with the Doubled Dharma Pendant, this twelve-ring design is featured as a pendant on a length of parachute cord, here completed with a woven reef knot.


EXPERT

• • • •

TOOLS: Two pairs of flat-nose pliers (optional); round-nose pliers; chain-nose pliers; side cutters; 12.7mm OD gas pipe mandrel (for 19-gauge, 14mm ID gold rings and for 19-gauge, 15.5mm ID silver rings); flat file; round file; ruler; pencil; digital caliper; pencil-point compass; hammer; anvil; Solderite board; three paper clips (for six soldering pins); Argentium silver solder paste; butane torch; soldering picks; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler; sewing needle

MATERIALS: Six 19-gauge, 14mm ID gold rings; six 19-gauge, 15.5mm ID silver rings; 36-inch (91cm) length of 4mm parachute cord; two 3½-inch (8.92cm) lengths of 24-gauge silver wire; one 15-gauge, 5mm ID silver bolo ring
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1 Make six 19-gauge, 14mm ID gold-filled rings and six 19-gauge, 15.5mm ID silver jump rings using the same 12.7mm OD gas pipe mandrel (see Gas Pipe Wrapping Mandrel and Wrapping and Cutting Jump Rings). (Silver wire has more spring-back than gold-filled wire, which allows the gold ring to nest inside the silver ring.)
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2 To make the twelve-ring Flower formation that will become the Two-tone Dharma Wheel, start with one gold ring sitting inside of one silver ring.
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3 Add a second pair of gold and silver rings in a spiraling angle up through the pair of two-tone rings added in step 2.
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4 Add a third pair of gold and silver rings in a spiraling angle up through the two pair of two-tone rings added in steps 2 and 3.
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5 Continue adding the fourth, fifth, and sixth pairs of gold and silver rings in this pattern, always spiraling in an angle up through the previous pairs of added rings. Do not solder the rings’ joints.
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6 Follow steps 3–10 for the six-ring Propeller formation and then place the twelve-ring two-tone Dharma Wheel on the Solderite board, with the six double-ring frames held in place with six soldering pins.




[image: 7]

7 From a side view, you can see that I nest each silver ring on top and to the outside of each gold ring to help keep each ring pair in harmony. This process takes time, patience, and a bit of finagling to get each pair to stay together.
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8 Add a generous amount of solder paste to the center of the six paired spiraling rings, with extra paste extending along each pair.
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9 Check the room ventilation and then use the butane torch to melt the solder paste and secure the frames. Once cool, check that all twelve frames are soldered together; you’ll notice that the extra solder travels along the gap between each pair of frames.
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10 Using your thumb and first finger of both hands, gently compress the outer edges of the frames, then hammer-forge the pendant (steps 5-7 of Dharma Wheel Formation).




[image: 11]

11 Add six dabs of solder paste to the six outer points where the frames overlap, and then use the butane torch to melt the solder paste and secure the frames into a Two-Tone Dharma Pendant. Once cool, check that all frames are securely soldered, clean the heat discoloration in a pickle solution, and tumble with steel shot in a rotary tumbler.



ADJUSTABLE-LENGTH PARACHUTE CORD
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12 Cut a 36-inch (91cm) length of parachute cord and follow step 7 to melt both ends of the cord. Run the cord through the center of the Dharma Wheel, equalize both cord lengths, and tie both cords into an overhand knot, bringing the knot down tight against the Dharma form.
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13 To make the reef knot, take one end of the cord and fold over a 3-inch (7.5cm) length. Note: I use two cord colors in steps 13–14 to help clarify the instructions; the actual cord length is one color.
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14 Take the opposite cord end (shown in red) and travel up through the loop (shown in blue).
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15 Bring the red cord under the double cord of the blue loop.
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16 Bring the red cord up over the double blue cord, and through the blue loop, to sit beside the previous red cord.
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17 Gently pull both cords outward to tighten the reef knot; adjust the opposite (red) cord length so there is ¼ inch (6.4mm) of the red cord tip sticking out of the reef knot.
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18 Cut two 3½-inch (8.9cm) lengths of 24-gauge silver wire so that both ends have a pointed tip, and then sharpen both ends with a flat file to a fine point; this will allow the wire to travel through the cord’s braided sheath.
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19 Use a felt-tip pen to mark both wires ½ inch (12.7mm) and ¾ inch (19.1mm) from one end.
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20 Position the ¼-inch flat- or chain-nose pliers’ jaws between the marks and bend both wire ends (simultaneously) upward at a 90-degree angle to create a U-shaped wire ending.
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21 Use a sewing needle to create a hole through both cords just above the finished end of the shorter cord, which will allow the 24-gauge silver wire to travel through them.
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22 Pull the needle through the cords, and then run the longer end of the bent wire length through both cords.
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23 Position the shorter tail so it also travels through both (red) cords, parallel to the longer wire, just to the outside of the opposite (blue) cord of the reef knot.
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24 Compress both cords together with pliers, and bend the shorter wire tail against the cord.
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25 Bend the tip of the shorter wire tail inward with chain-nose pliers, and press it into the cord to hide the tail.
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26 Bend the longer wire around both cords, spiraling toward the reef knot, overlapping the previous wire setting (short end) used to secure the two cords.
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27 Continue coiling the wire three full loops around both cords toward the reef knot, periodically pulling on the wire with pliers to tighten the coiling.
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28 Stop coiling when there is ½-inch (12.7mm) of wire remaining, and again use the sewing needle to create a hole through both cords.
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29 Use the chain-nose pliers to bend the remaining wire tail inward, and press it through the holes just made (in step 28) through both cords.
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30 Grip the tip of the wire poking through the cords, and pull it tight with chain-nose pliers.
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31 Curve the remaining ¼-inch (6.4mm) of wire inward, over the initial straight wire.
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32 Press the curved wire into the cord to hide the wire end.
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33 Reposition the opposite cord end (shown here in blue) so that it only has a ¼ inch (6.4mm) sticking out of the reef knot, and then repeat steps 21–33 to wire-wrap the second blue cord termination.
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34 Finally, twist open the 15-gauge, 5mm ID ring, and press both cords one at a time through the opening, and then close this ring, which will serve as a length-adjusting bolo ring, lying behind the neck when worn, to complete the Two-Tone Dharma Pendant.
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[image: FIGURE EIGHT DESIGNS]

The Figure Eight adds a new twist to soldered frames by twisting a soldered, oval-shaped wire in the middle to form a symmetrical eight. The physical action of twisting the wire stretches the metal on a molecular level, testing the soldered joint security, plus it work-hardens the somewhat delicate Figure Eight frame so it can accommodate wire-woven bead settings.

In the Beaded Eight Earrings, the frames are wire-woven with fine 24-gauge wire to set green chrysoprase, red carnelian, and black onyx beads in a mirrored pattern that reverses when moving from one circle of the Figure Eight to the other. Multiple beaded frames are connected with five-ring spiraling Flower formations into the Beaded Eight Bracelet. The Double Eight earrings spiral-wraps 24-gauge wire to connect two frames, each beaded with 6mm amethyst beads, on a double-wire, and completed with custom earring backs. The Repeating Eights Bracelet connects multiple frames with a fine wire spiral-wrapping that alternates its spiral rotation between each Eight (clockwise, counterclockwise), adding a unique hinge-action flexibility to the bracelet length to curve around the wrist and completed with a spiral-wrapped magnetic clasp.
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FIGURE EIGHT FRAME

To make the Figure Eight frame, you will bend a 3-inch (7.65cm) length of 19-gauge wire into an oval shape, join the two abutting ends with silver solder, and then twist the soldered oval into a Figure Eight shape between two Sharpie-pen “mandrels” with tapering diameters.


TOOLS: Side cutters; flat file; two Sharpie Fine Point mandrels; measuring tape; Argentium silver solder paste; butane torch; Solderite board; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: 3-inch (7.65cm) lengths of 19-gauge (0.91mm) Argentium sterling silver wire

SUBSTITUTING WIRE: If 19-gauge Argentium silver wire is not available for the Figure Eight frames, you can substitute 18-gauge (1.00mm) sterling silver wire.
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1 Using the side cutters, trim both ends of the 3-inch (7.65cm) length of silver wire flush. Mark each wire ⅜ inch (1cm) from both ends.
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2 Hold the Sharpie pen in your right hand and position the wire length so your right thumb holds it against the Sharpie at the first mark just before it tapers, as shown. (Note: You can hold and bend the wire with either hand.)
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3 While holding the wire with the right thumb, use the first finger of your left hand to bend the remaining wire length 180 degrees around the mandrel into a U shape.
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4 Reposition the wire so your right thumb holds it at the second mark against the same place on the Sharpie mandrel, and bend the wire 180 degrees around the mandrel between the two marks into a second U shape, creating an oval with the two flush-cut wire ends almost touching.
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5 Bring both wire ends together and squeeze them gently into a closed oval shape. Manipulate as needed to bring both ends to touch flush. Any gap or misalignment between the ends will cause a weak solder joint.
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6 On the Solderite board, add a dab of solder paste at the oval’s joint. Check the room ventilation and use the butane torch to melt the solder paste, securing the joint of the oval (see Paste Soldering Techniques). Repeat steps 1–6 for each length of wire.
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7 Once cool, check that each oval is securely soldered, and clean the heat discoloration in a pickle solution and neutralize.
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8 To make it easier for you to see the twisted wire in action, I darkened this soldered oval with liver of sulfur. Insert two Sharpie mandrels into the soldered oval, applying pressure between the mandrels to stretch and straighten the oval.
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9 Hold the lower mandrel in your nondominant hand and twist the upper mandrel clockwise with your dominant hand. As the oval begins to twist and tighten against the mandrel, you will need to reposition the wire down the tapered shafts of the mandrels to a slightly smaller diameter.



NOTE: Sharpie felt-tip pens come in several sizes; the Sharpie Fine Point model used to create the Figure Eights for our designs is 12mm in the middle, tapering down to an 11mm rounded tip.
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10 Continue to gently twist the oval 180 degrees (in the same direction) between the mandrels, equally repositioning the ovals on the mandrels as needed. Don’t force the wire too much; use just enough force to slightly stretch the metal against the mandrel and work-harden the frame.
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11 Continue twisting the oval for a full 360-degree rotation until the Figure Eight is interlocked with a full twist in the center, as shown, repositioning the ovals on the mandrels as needed.
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12 Remove the Figure Eight from the mandrels. Repeat steps 8–12 to twist your remaining soldered ovals, practicing the subtle details of the Figure Eight twisting, always turning the upper mandrel with your dominant hand in the same direction for consistency. It’s not so important whether you twist clockwise or counterclockwise. The Eights should be twisted in the same direction for aesthetic reasons and to eliminate assembly problems in Double Eight Earrings and Repeating Eights Bracelet.







TROUBLESHOOTING FIGURE EIGHTS

[image: ]

A common mistake with the Figure Eight formation is an unbalanced twist (above, left), which can be made symmetrical by inserting both mandrels into the Figure Eight frame and bending the Eight into a symmetrical shape (above, right).

[image: ]

The twisted Figure Eight form is a good test of your soldering skills. You can see that this oval “exploded” at the soldered joint when I applied pressure with the mandrels. When this happens—because it will—focus on creating a stronger soldered joint by (1) making sure the two wire ends are touching flush before soldering and (2) gradually moving the twisting oval to slightly smaller (but equal) mandrel diameters as you twist to stretch the wire but not break the joint.
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BEADED EIGHT EARRINGS AND BRACELET

BEADED EIGHT EARRINGS AND BRACELET

In the Beaded Eight Earrings, the twisted, soldered oval is wrapped with an X-pattern bead embellishment. The wire makes two passes inside each circle, setting green chrysoprase and black onyx beads first and then overlapping with red carnelian beads. The opposite circle is beaded in a mirror image. The bracelet assembles seven of these frames with a five-ring Flower formation between, and is completed with an S-clasp.


ADVANCED

• • •

TOOLS: Chain-nose pliers; nylon-tip pliers; side cutters; flat file; measuring tape; two Sharpie Fine Point mandrels; Argentium silver solder paste; butane torch; Solderite board; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS FOR EARRINGS: Two 19-gauge Argentium silver wires, flush-cut into 3-inch (7.65cm) lengths (for two Figure Eight frames); four 2½-inch (6.35cm) lengths of 24-gauge gold wire (for bead wrapping); four 6mm green chrysoprase beads; four 4mm and twelve 2mm red carnelian beads; four 3mm and four 2mm black onyx beads; silver earring backs

MATERIALS FOR BRACELET: Seven 3-inch (7.65cm) lengths of 19-gauge Argentium silver wire (for seven Figure Eight frames); fourteen 2½-inch (6.35cm) lengths of 24-gauge gold wire; forty 19-gauge, 3.9mm ID gold jump rings (for the connecting Flower formations); fourteen 6mm green chrysoprase beads; forty-two 2mm and fourteen 4mm red carnelian beads; fourteen 2mm and fourteen 3mm black onyx beads; three 15-gauge, 5mm ID silver catch rings; silver S-clasp



CAUTION: Always use proper ventilation when soldering and allow the soldered metal to cool down before handling (see Soldering Techniques and Problem Solving).

BEADED EIGHTS EARRING
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1 Follow steps 1-12 of Figure-Eight Frame instructions to cut, mark, bend, solder, and twist two silver Figure Eight frames.
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2 Wrap a double loop around the Figure Eight frame’s right circle with the ending ¼-inch (6.4mm) of the 24-gauge gold wire, position the double loop to the outside, and move it to the 4 o’clock position. (See Wire-Wrapping Basics.)
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3 Add one 6mm green chrysoprase, one 2mm onyx, and one 3mm black onyx bead onto the wire and bring the wire across the circle to the 9 o’clock position. Gently press the length of beads concavely into the circle, and wrap the remaining wire around the high point of the right circle, just above the Figure Eight’s twist, to secure the first beaded setting.




[image: 4]

4 Bring the wire tail up through the right circle, below the beads, and wrap a loose loop around the lower right circle below the Figure Eight twist.
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5 Complete two loops around the lower right circle down to the 8 o’clock position, and straighten the remaining wire length with nylon-tip pliers before adding the second set of beads.
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6 Add three 2mm and one 4mm red carnelian beads onto the remaining wire.
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7 Bend the carnelian beaded wire diagonally over the first bead setting in a convex curve over the concave beads (set in step 3). Wrap a terminating double loop around the upper right circle at the 1 o’clock position, and trim off any excess wire tail to complete half of the bead embellishment.




[image: 8]

8 To mirror the bead pattern you just set, rotate the half-beaded frame so the beaded side is on the left and repeat steps 2–7.
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9 Repeat steps 2–8 on the second Figure Eight frame and add custom Argentium silver earring backs to complete the Figure Eight Earrings.



BEADED EIGHT BRACELET


[image: 1]

    1 Follow steps 1–12 of the Figure Eight Frame instructions to cut, bend, solder, and twist seven silver Figure Eight frames. Repeat steps 2–8 for the Earrings to set beads into all seven Figure Eight frames.
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2 Combine the seven beaded frames with a five-ring spiraling Flower with 19-gauge gold rings (shown here in copper) between each frame and onto both ends of the bracelet length.



NOTE: The final design is created in silver with gold jump-ring connectors, but I use copper jump rings in the following steps to help clarify the instructions.
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3 To finish the bracelet, add the S-clasp with a catch ring to one of the ending five-ring Flower forms, and add two catch rings, assembled 1+1 (this page), onto the opposite ending five-ring Flower form.
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DOUBLE EIGHT EARRINGS



DOUBLE EIGHT EARRINGS

Each Double Eight Earring starts with two Figure Eight frames that are spiral-wrapped together with fine gold wire into a Double Eight formation. The individual Figure Eights are then each embellished with a double-wire-wrapped pair of 6mm amethyst beads; each bead is centered within a circle by spiral tension, and the earrings are completed with matching backs.


EXPERT

• • • •

TOOLS: Chain-nose pliers; nylon-tip pliers; side cutters; flat file; wooden hand vise; measuring tape; felt-tip pen; clear tape; scalpel; two Sharpie Fine Point mandrels; Argentium silver solder paste; butane torch; Solderite board; proper ventilation; pickle cleaning solution; baking soda; steel shot; rotary tumbler

MATERIALS: Four 3-inch (7.7cm) lengths of 19-gauge Argentium silver wire (for four Figure Eight frames); ten 4½-inch (11.5cm) lengths of 24-gauge gold wire; eight 6mm purple amethyst beads; silver earring backs
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    1 Follow steps 1–12 of the Figure Eight Frame instructions to cut, bend, solder, and twist four silver Figure Eight frames.
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2 Place two Figure Eight frames into the square end of the wooden hand vise, positioned at the angle shown and with the frames touching at the three points circled above. Wrap a double loop around the upper circle of the right Figure Eight frame with the ending ¼-inch (6.4mm) of 24-gauge gold wire. (See Wire-Wrapping Basics.)
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    3 Curve the remaining length of wire, spiraling it clockwise between the upper circles of the two frames. NOTE: that the wire spirals clockwise as you look from below along the hand vise length, not from above.
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4 Continue spiral-wrapping the wire clockwise, tightening the first few spirals around the frames with the chain-nose pliers.
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5 Spiral-wrap and tighten four loops around the upper circles of the two frames.
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6 Continuing clockwise, loosely wrap the remaining wire down to the middle connecting point, between the lower circle of the left Figure Eight and the upper circle of the right Figure Eight; tighten the first loop with chain-nose pliers (holding the top of the frames with nylon-tip pliers), being careful not to distort either shape.




[image: 7]

7 Straighten the remaining wire length with the nylon-tip pliers, and continue to loosely spiral-wrap the wire clockwise at this middle connecting point.
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8 Spiral-wrap and tighten four loops at the middle connection point, around the lower circle of the left Figure Eight and the upper circle of the right Figure Eight.
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9 Continue to spiral-wrap the wire clockwise in a loose loop down to the lower connecting point, between the lower circles of both frames.
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10 Spiral-wrap and tighten four loops around the lower circles of the two frames.
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11 Remove the Double Eight formation from the hand vise, wrap a terminating double loop around the lower circle of the right Figure Eight frame, and trim off any excess wire with side cutters. Repeat steps 2–11 to make the second Double Eight formation.



BEADING THE DOUBLE EIGHT
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12 To bead the Double Eight, turn it sideways so there is an upper and lower eight. Each circle is beaded individually by wire-wrapping with a double strand of fine gold wire.
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13 Combine two 24-gauge gold wires together at one end with a suture, add two 6mm amethyst beads onto the two wires, and add a second suture at the opposite wire ends to create a double wire.
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14 Use a measuring tape and felt-tip pen to mark the center of the double wire, and then center this mark above the twist between the circles of the upper Figure Eight, placing a bead inside each upper circle.
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15 Bend both double-wire lengths up around the outsides of the upper Figure Eight frames, and then gently wrap each double wire one full loop around the 6mm bead in opposite spiraling direction within each circle, as shown.
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16 Continue spiraling each double wire into two loose loops around each 6mm bead and then wrap over the bisecting wire (on which the bead is strung) between the bead and the center twist of the upper frame, keeping the bead centered within each circle.
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17 Remove both sutures and wrap single-loop terminations around the upper right circle at 11 o’clock and the upper left circle at 1 o’clock; this will hold the bisecting wires in place.
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18 To bead the bottom circles of the Double Eight, turn the half-beaded Double Eight upside down so that the empty circles are on top and follow steps 12–17.





19 Repeat steps 12–18 to embellish the second Double Eight formation, and add the earring backs to complete the earrings.
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REPEATING EIGHTS BRACELET

REPEATING EIGHTS BRACELET

The Repeating Eights Bracelet combines sixteen patina-blackened silver Figure Eight frames, spiral-wrapped side by side with fine 24-gauge gold and silver wires. In order for the joined Figure Eights to lie flat, you will alternate the direction of the spiral-wrapped connections clockwise and counterclockwise, which allows the wrapped connection points to act like hinges. I have alternated the wrapping-wire metals in this order: (1) gold wire wraps clockwise and (2) silver wire wraps counterclockwise.


EXPERT

• • • •

TOOLS: Chain-nose pliers; nylon-tip pliers; side cutters; flat file; wooden hand vise; measuring tape; felt-tip pen; two Sharpie Fine Point mandrels; Argentium silver solder paste; butane torch; Solderite board; proper ventilation; pickle cleaning solution; baking soda; liver of sulfur; steel shot; rotary tumbler

MATERIALS: Sixteen 3-inch (7.7cm) lengths of 19-gauge Argentium silver wire (for sixteen Figure Eight frames); seventeen 4½-inch (11.5cm) lengths of 24-gauge wire (nine gold and eight silver); four 6mm x 1mm gold magnetic disks; four 6mm x 4mm gold magnetic tubes
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    1 Follow steps 1–12 of the Figure Eight Frame instructions to make sixteen silver Figure Eight frames. Note: If you want a black patina, start with traditional sterling silver wire and following the Finishing instructions.
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    2 Using 24-gauge gold wire, spiral-wrap the first two Figure Eight frames together in a clockwise spiral, following steps 2–11 of the Double Eight Earrings instructions.



NOTE: The wire spirals clockwise as you look from below along the hand vise length, not from above.
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    3 Move the Double Eight over in the vise so you can position the third Figure Eight next to the second one, as shown. Using 24-gauge silver wire, spiral-wrap the second and third Eights together counterclockwise, following steps 2–11 of the Double Eight Earrings instructions).
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4 To add the fourth Figure Eight, position the third and fourth frames in the hand vise and spiral-wrap the two frames together with a clockwise spiraling gold wire. The gold wire will start and end with a double loop wrapping onto the fourth (right) frame, as dictated by a clockwise spiral. Continue by adding the fifth frame with a counterclockwise spiraling silver wire.
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5 Continue spiral-wrapping Figure Eights to the previously assembled length, alternating wire metals and wrapping directions until all 16 Figure Eights are connected. The bracelet length above is half complete.
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6 First make sure the two 6 × 1mm disks are attached to each other side by side. Add half of the magnetic clasp by wire-wrapping two magnetic disks onto the upper circle of the first Figure Eight frame with a silver wire. Start with a triple loop at 9 o’clock, add the first magnetic disk, then make six loops, add the second magnetic disk, and finish with a triple loop ending at 12 o’clock.
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7 Using a silver wire, add the second half of the magnetic clasp by wire-wrapping two 6mm magnetic disks onto the lower circle of the last Figure Eight frame. Start with a triple loop at 3 o’clock, add the first magnetic disk, then make six loops, add the second magnetic disk, and finish with a triple loop ending at 6 o’clock.
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8 Add the four gold magnetic tubes, two by two as shown, between the two pairs of magnetic disks to complete this one-of-a-kind bracelet.
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RESOURCES

Suppliers

Fire Mountain Gems
Grants Pass, OR
800-423-2319
www.firemountaingems.com

G. T. Bags
Petaluma, CA
800-735-3950
www.gtbag.com

Lortone Tumblers
Mukilteo, WA
425-493-1600
www.lortone.com

Magnetic Arts
Escondido, CA
760-746-8386
www.magneticarts.net

Otto Frei
Oakland, CA
800-772-3456
www.ottofrei.com

Rio Grande
Albuquerque, NM
800-545-6566
www.riogrande.com

Spider Chain Jewelry
San Francisco, CA
510-368-0646
www.spiderchain.com

Publications

Art Jewelry Magazine
www.artjewelrymag.com

Bead & Button Magazine
www.beadandbutton.com

Jewelry Artist Magazine
www.jewelryartistmagazine.com

Step by Step Wire Jewelry Magazine
www.stepbystepwire.com

Scott David Plumlee
www.davidchain.com
info@davidchain.com
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Scotch tape

Sharpie-brand markers, fm1.1, 8.1

Side cutters

Silver. See Argentium sterling silver

Single chain

about

jump ring sizes for

project using

tutorial

Sketch book

Soldering

capillary action

common problems/solutions

dimensional problems

flux and

pastes for

paste soldering techniques

picks for

pins for

tools

Solderite board

Spring back wire

Steel shot

Sterling silver, traditional, fm1.1, 1.1, 4.1. See also Argentium sterling silver

Superglue



Tape sutures

Toggle clasps

making

projects using, 4.1, 6.1

Toggle clasps, coiled

making

project using

Tools. See also specific tools

hand

measuring

soldering

Tumblers

Tumbling tricks

Turquoise



Vise, hand, fm1.1

Visor (Optivisor)



Wire

about

contrasting metals and

gauges

metals colors/characteristics, fm1.1, 1.1, 4.1. See also specific metals

states (annealed, work-hardened, spring back)

wrapping, 2.1, 4.1. See also Mandrels

Work-hardened wire

Wrapping wire, 2.1, 4.1. See also Mandrels
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