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      Introduction

      

      

    

    
      I remember as a youngster sitting in the solemn being mesmerized by the gorgeous stained glass that was electrified by the sun. There were ten large windows in all, each one telling its own story from the New Testament. There was certainly a lot to look at: human figures, animals, background scenery, and the colors—oh, the colors. After twelve years of window gazing during my somewhat regular attendance, I had committed a lot to memory and developed quite an appreciation for old St. Francis.

      Twenty years passed before I picked up my first glass cutter, fashioned a few rather primitive-looking projects, and resumed my stained glass journey, a journey that has proven to be a wonderful way to travel through life.

      In this book, we have taken the teaching methods used in our studio for the past twenty-five years and put them in a cohesive learning plan with hundreds of accompanying photographs and detailed step-by-step instructions for building a beautiful stained glass window panel. There are two primary methods for building panels: using traditional lead channels, or cames, and the copper foil, or Tiffany, method. Both methods are described completely in this book to help you master them both.

      The featured project in the book is a classic design featuring a double arched border with repeating arches in the background. The center motif is a 10 5/8-inch circle with seven different design options to choose from. By selecting one design over another, you can achieve a significantly different look. We have also included faceted jewels in the border as well as in the upper star.

      The project uses all of the techniques needed to build a wide variety of panels. It is intended to be challenging but not overwhelming. If you are new to the craft, we have included brief primers in cutting glass, soldering copper foil, and cutting and soldering lead. I recommend that you first build one or two of the panel’s center circles for practice, following the instructions in chapters 4 and 5. This will prepare you for the successful completion of the larger panel.

      There is, however, one additional skill that you need to bring to the workbench: patience. Read all of the instructions and take your time. It is not a race; there is no prize for finishing first. This project might be a significant part of your stained glass legacy, so build it well.
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      AS YOUR INTEREST IN STAINED GLASS BLOSSOMS, you will discover that you are spending a great deal of time in your glass shop. You will want some creature comforts. Four elements greatly contribute to a comfortable and efficient shop:

      •  good light source

      •  sturdy work table

      •  nearby water source

      •  adequate ventilation

       

      All aspects of stained glass making (cutting, foiling, soldering, and so on) involve a need for precision, and the better you see, the better the final product will be. A two- or four-bulb fluorescent light hanging over a workbench is generally adequate.

      A workbench should be sturdy and at a comfortable height. If you are of average height, a tabletop approximately 34 inches from the floor will probably work well. Plywood construction is ideal, and a size of 30 inches by 72 inches will accommodate most projects. A piece of fire-resistant fiberboard about 2 feet by 3 feet in size can be placed on the plywood tabletop.

      Homasote has a firm surface with a slight spring, which makes it perfect for glass cutting (plywood by itself is a bit rigid). Pushpins and nails are easily secured in homasote, and soldering is easier and safer because of its fire resistance. Homasote used to be readily available at building supply stores but is harder to find now. You might have to call around to find it or settle for a substitute product.
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      In addition to providing a handy place to wash up, a nearby sink will make it easy to clean the project at various stages. Any size basin can work, but one with an opening of 12 by 20 inches or larger is ideal. Use a screen strainer to prevent sand and other debris from making its way into the drainpipes.

      Set up shop in the area that is convenient to you based on the space you have available. You will probably have only so many options and often must do the best you can. Ideally, you will want an area that has good ventilation—especially when you are soldering. If this is not possible, use a small table fan on your workbench or purchase a smoke absorber, available at stained glass supply stores. You can also experiment with opening adjacent doors and windows to create a cross breeze.

      In addition to the shop features listed here, several other items will be very useful:

      •bench brush and dustpan, for cleaning up glass shards and other debris

      •storage bins for sheets of glass

      •cabinet for chemicals and tools

      •comfortable stool

      •radio or MP3 or CD player

      •multi-receptacle surge suppressor with an LED light. This will allow you to have several electrical items plugged in at once. And the light will act as a visual reminder to turn off your soldering iron at the end of each work session.

    

    
      STAINED GLASS SAFETY

      Stained glass is generally a very safe craft, and by adopting the safety precautions listed here, you will greatly reduce the likelihood of injuries and health problems.

       

      •The most common injury that occurs with stained glass is a cut finger. Prevention includes careful handling of the glass and frequent brushing of your work area to eliminate shards and specks of glass. If you do get a cut, tend to it right away by applying an antiseptic and band aid. Keep these items at close hand in your shop.
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      •Never eat, drink, or smoke while engaged in any of the steps in making stained glass items.

      •Be careful and use common sense when working with lead cames and solder. Generally, stained glass crafters are exposed to only very low levels of lead while building their projects. Make sure any open wounds are bandaged and that you thoroughly wash your hands after working with lead or solder.

      •Wear closed-toed shoes at all times to avoid glass injuries to your feet.

      •Do not allow pets in your work area.

      •Use rubber gloves when working with patinas and etching creams. These substances can cause chemical burns on exposed skin and can be harmful if absorbed into the bloodstream.

      •Always wear safety glasses when cutting or grinding glass. When using an electric grinder, though, be sure to also use the eye shield that attaches to the machine. Safety glasses alone are not sufficient, as ground debris will get on your face and cause skin irritation.

      •Use care when handling large sheets of glass. Grip the sheet by its top edge and move it slowly to avoid jarring. Never hold a large sheet of glass horizontally because it might crack from the strain. Never try to catch a falling sheet of glass—let it go and move quickly out of the way.
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      •To avoid burns, use a heavy-duty stand to house your soldering iron when it’s not in use.

      •Take care that the cord of the soldering iron does not become entangled in the spirals of the stand. This will prevent damage to the cord and possible electrical problems.

      •When soldering, position your head so that you are not directly breathing in fumes from the flux.

      •Always wash your hands thoroughly after working in any phase of stained glass construction.

      •Avoid soldering in tight spaces with little ventilation. Create some airflow with a small fan or open windows. Smoke absorbers are also available in most stained glass supply shops.
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      •Scraps of lead came should be recycled. If you do not have access to a recycler, ask the store where you purchased your lead to take it off your hands.

      •Consider placing a piece of rubber-backed carpet under the area where you will be cutting. It will provide a comfortable cushion to stand on and it can save those pieces of glass that slip off the table.
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      IF YOU HAVE BEEN WORKING WITH STAINED glass you probably already have most of the tools necessary to complete a panel in either lead or copper foil. And, depending on the projects you have completed, a lot of the supplies might also be in your workshop.

      This chapter lists and describes all of the items used in chapters 7 through 9 for building your panel. These items are also included on a checklist at the end of the chapter.
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      •Tracing paper. Translucent paper allows lines from the original pattern to show through so they can be traced.

      •Carbon paper. Inky blue or black paper allows the design to be transferred onto oak tag.

      •Oak tag. About as think as a manila file folder; used to help you assemble glass pieces prior to soldering.

      •Colored pencils. Used to designate glass colors on paper pattern pieces.

      •Rubber cement. Attaches paper pattern templates onto glass.

      •Glass markers. For writing numbers on glass and drawing pattern shapes.

      •Cork-backed ruler. For measuring and cutting straight edges in glass. The cork prevents the ruler from slipping during cutting.

      •Masking tape. Attaches patterns during tracing.

      •Conventional glass cutter. Available with a steel or carbide wheel (shown in a jar that contains a sponge soaked in cutting oil).

      •Upright acrylic cutter. This pencil-shaped cutter usually comes with a carbide wheel and is self-oiling.

      •Pistol cutter. The pistol cutter’s shape makes it comfortable to hold and allows you to use the larger muscles in your hand to apply pressure to the glass. This results in less hand fatigue during extended cutting sessions. Most pistol cutters are self oiling.

      •Cutting oil. Used to cool the cutting wheel, reducing friction on the glass during a score. Oil also lubricates the wheel, allowing it to turn freely.
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      •Wire cutters. Used for cutting wire hooks and hangers.

      •Needle-nose pliers. Used in repair work and to hold pieces of wire during soldering.

      •Foil finisher. Used to burnish the edges of foil on glass.

      •Utility knife. Used in the repair of leaded windows.

      •Breaking/grozing pliers. Your main glass-breaking tool; also used for grozing (shaping glass), these are sometimes called “combo pliers.”

      •Craft knife. Used to trim foil and create foil patches.

      •Small needle-nose pliers. Used to hold small wire hooks.

      •Running pliers. Used to separate glass along a score line. The upper jaw has a node on each side and the lower jaw has a node in the middle. When the pliers are centered on a score line, squeezing them causes the glass to “run” and separate.

    

    
      PRO TIP [image: ]

      If you visit a local stained glass supply store you’ll notice that there are lots of choices in tools. Our experience over the years has made us firm believers that better tools, though more expensive, are more effective in getting the job done and much more durable.

      Whatever your approach, the three most important tools are the following:

      •  Glass Cutter

      •  Breaking/grozing pliers

      •  Soldering iron

      If your resources are limited, buy the best of these tools that you can afford.

    

    
      •Lead pliers. Also called dykes, these are used to cut lead came (two different styles are shown at far left and far right).

      •Lead knife. Also used to cut lead came.

      •Hammer. Used to drive nails into plywood to hold glass and leads in place; also used to tap pieces of glass into pieces of lead.

      •Horseshoe nails. Flat nails used to hold leads and glass in place.
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      Pattern shears, in general, are special three-bladed shears that remove a thin strip of the paper pattern; this reduces each pattern piece just enough so that when copper foil is applied or the glass is inserted into lead channel, the pattern returns to its original size.

      •Lead shears. These remove a little more than 1/16 inch of the pattern (shown with gray handles).

      •Foil shears. These remove a little less than 1/16 inch of the pattern (black handles).

      •Combination shears. These shears have interchangeable blades for lead or foil (blue handles).
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      •Lead board. Made of 3/8-inch or thicker plywood, this board has wood strips on two sides that form a 90-degree angle.

      •Lead stretcher. This metal device is mounted to a workbench; it allows you to stretch and strengthen lead strips.

      •Brass brush. Used to remove tarnish from old or oxidized lead.

      •Lead cames. Generally, these come in 6-foot strips. U-channel leads have a single channel; H-channel leads have two channels. Common sizes range from 1/16 inch to ¼ inch.

      •Other metal cames. Zinc, copper, and brass are options for framing a large stained glass panel. They are much harder than lead and do not stretch. They are available in sizes ranging from 1/8 inch to ¾ inch. A hacksaw is the tool of choice for cutting these metals.
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      •Homasote board. An ideal work surface because it is portable, fire resistant, and soft enough for pins to be inserted. It also provides a slight cushion for cutting glass. Liquids will bead up on it, so a spilled jar of flux is not a big problem. A homasote board about 24 inches by 36 inches is ideal.

      •Bench brush. Used for keeping your work area free of glass shards, solder balls, and so on.

      •Foiling machine. This machine is mounted on a piece of wood so it can be clamped to your workbench. It allows you to attach foil to the glass pieces evenly and quickly.

      •Fid. The red plastic tool is a fid, used for burnishing foil to the glass.

      •Foil finisher. The wooden-handled tool with two white rollers is used to burnish two sides of the foiled glass simultaneously.
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      •Cement. Used to strengthen and weather-proof leaded windows.

      •Whiting. Calcium carbonate powder is used to harden cement and clean up a leaded window.

      •Scrub brush. Used to apply cement under lead channels and polish them.

      •Wood pick. To remove excess cement from the window.

      •Patina. Chemical that reacts to solder, turning it a different color.

      •Finishing wax. Applied as the final step, the wax adds a protective coating to the glass and solder, resulting in an attractive shine.

      •Carborundum stone. Used to remove burrs or sharp edges from the cut glass.
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      •Electric grinder. Has a water-cooled diamond drum that smoothes the edges of cut glass.

      •Steel wool. To shine zinc and remove patina.

      •Nylon scrubbing pad. Used to remove the numbers you’ve written on the glass.

      •Tinned copper wire. Available in several gauges, the wire has many uses, including making hooks, adding reinforcement, and so on.

      •Foam sponges. To apply patinas.

      •Rubber gloves. For hand protection when applying patina or other harsh chemicals.
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      •Soldering iron. Melts the solder onto the panel, connecting the cames or the copper foil.

      •Safety stand. Holds the iron; a highly recommended safety device.

      •Flux. A chemical that removes oxidation from various metals, allowing solder to flow smoothly. Most are either liquid or gel.

      •Flux brush. Used for applying flux to a metal.

      •Flux bottle holder. Prevents the flux bottle from spilling.

      •Solder. The preferred solder used in stained glass is a mixture of 60 percent tin and 40 percent lead (called 60/40 solder). Always use a good-quality solder that’s made for stained glass.

    

    
      PRO TIP  [image: ]

      When deciding what soldering iron to buy, consider these three important features:

      
        
          	
            1The iron should be 80–100 watts.

          
        

      

      
        
          	
            2The iron should have temperature control capability. Some irons have this feature built in; others require a separate rheostat.

          
        

      

      
        
          	
            3The iron should have a chisel-shaped tip, ¼ inch to ½ inch wide.
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      •Oak framing. Available in six-foot pieces-used to make frames for stained glass panels.

      •Oak corner blocks. Used to join sides of wooden frames.

      •Brass hangers. These can be fastened to the sides of wooden frames; lengths of chain are then attached for hanging.

    

    
      CHECKLIST: BUILDING A STAINED GLASS PANEL

      Items marked with an (L) are for leaded panels; items with a (C) are for copper foil panels.

      Tools

      [image: ]   Soldering Iron

      [image: ]   Iron Stand

      [image: ]   Glass Cutter

      [image: ]   Breaking/Grozing Pliers

      [image: ]   Grinder

      [image: ]   Carborundum Stone

      [image: ]   Pattern Shears

      [image: ]   Glass Square

      [image: ]   Running Pliers

      [image: ]   Foiling Machine (C)

      [image: ]   Foil Finisher (C)

      [image: ]   Fids (C)

      [image: ]   Craft Knife (C)

      [image: ]   Utility Knife

      [image: ]   Needle-nose Pliers

      [image: ]   Wire Cutters

      [image: ]   Flux Brush

      [image: ]   Lead Cutters (L)

      [image: ]   Lead Knife (L)

      Chemicals

      [image: ]   Cutter Oil

      [image: ]   Flux

      [image: ]   Flux Remover

      [image: ]   Patina (C)

      [image: ]   Finishing Compound (C)

      [image: ]   Rubber Cement

      [image: ]   Cement (L)

      [image: ]   Whiting (L)

      Supplies

      [image: ]   60/40 Solder

      [image: ]   Lead (L)

      [image: ]   7/32-inch Copper Foil (C)

      [image: ]   Tracing Paper

      [image: ]   Carbon Paper

      [image: ]   Oak Tag

      [image: ]   Masking Tape

      [image: ]   Soft Sponge

      [image: ]   Window Glass

      [image: ]   Assorted Glass

      [image: ]   Steel Wool

      [image: ]   18- or 20-gauge Wire

      [image: ]   Zinc (C)

      Miscellaneous

      [image: ]   Scissors

      [image: ]   Layout Strips/Pushpins (C)

      [image: ]   Cork-backed Ruler

      [image: ]   Colored Pencils

      [image: ]   Homasote Board (C)

      [image: ]   Safety Glasses

      [image: ]   Markers

      [image: ]   Sponges

      [image: ]   Towels

      [image: ]   Bench Brush

      [image: ]   Scrub Brush (L)

      [image: ]   Plywood Board (L)

      [image: ]   Hammer (L)
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