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  O traveler—here is your atlas!


  The destinations within are the shapes that gave comfort and convenience to knights and knaves, merchants and monks. You, however, will travel as an artisan—steam-bending ash for the barrel chair, draw-knifing elm for the banqueting table, adze-dubbing oak for the tax box. Fear not, though. You need not “go native” right at the start of your travels—for the paths are laid out using turns and measures that you already know. But, if you be bold, if you be venturesome, the destinations are here. Keep them in sight and soon you will plot your own course.


  In our journey to this foreign land, we trust this, our worthy guide. Here is no fantasy. No dragons and seamonsters fill blank spaces on these maps. Each shape presented here, either through accident or excellence, is a rare survivor that we now study for the truth of its time. Our guides have learned from them, and now may we.


  We want our guides to share a vision for our journey, for these are not just distant shapes. These destinations were intimate with the people who made and used them. They made and had babies in them. They sat in them and ate off them and sometimes threw them. That living connection is here to discover. Our guides share the context of each piece, helping us see it in its place, see it with its people.


  Our guides need to encourage us, as well as challenge us. For encouragement, we have easier destinations with the step-by-step path clearly marked, steps taken with the basic tools familiar to all. But within these pages are also destinations that can only be reached by riskier approaches. Eventually, you find a dowel will no longer take you where you want to go—you must cleave an oak pin. Roaring rotary tools brought you along at first, but now you need silence as the edge of your adze across the elm speaks to you in ancient whispers.


  Now you are there. You no longer need your translator. Your guide is far behind. From the grain in the wood the spirit of the piece emerges. The form is there, and so is the texture. Where once you ventured cautiously, now your bold adventure begins. The wood becomes a partner with you and your steel. You emerge as a craftsman in the land ruled by risk, and the working of your tools is no more premeasured, and no less precise, than a broadsword in action.


  The chair, the bed, the table await you at the end of your journey. Rest a while with the comforts of your own making, peruse this atlas for your next adventure—and welcome home!
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  This compendium follows our previous books, Constructing Medieval Furniture (1997) and Medieval Furniture (1999). When we began researching medieval furniture back in 1992, we had a difficult time finding good research in existing literature. Certainly there were many good books regarding the history of furniture through the ages, but information on medieval and Renaissance furniture in particular was scarce. We could not find much if anything in the way of plans and schematics for building or re-creating medieval furniture. Once we had completed the research for the projects we were building, we wondered if there might be a demand for a book or two on the subject, because to our knowledge there was nothing available in print. We were convinced of the demand for instructional books on the design and construction of medieval furniture, and the overwhelming popular response was gratifying.


  After a decade and a half since our first medieval furniture book was published, we considered putting out a second edition. But we debated whether we should do a second edition of the first book, a second edition of the second book, or a new book with additional pieces. In the end we decided to do all three. The result is the book in your hands. Contained herein are most of the projects from Constructing Medieval Furniture and Medieval Furniture, as well as nine new projects that have never been published before.


  In assembling this material, we have traveled to museums, castles, monasteries, stately homes, cathedrals, and universities throughout Europe and the United States. Once we managed to locate a piece of surviving furniture that seemed to be suitable as a candidate for inclusion, we set about getting permission to photograph it, take detailed measurements, and even in a few cases, carefully disassemble the original piece to detail the construction techniques. It has proven to be an interesting challenge and a fascinating journey. We believe it has been a worthwhile and important one, too, for not only has the general public embraced our previous work, but we have learned that it has become a permanent part of the libraries of such august institutions as the Metropolitan Museum of Art in New York, the Victoria and Albert Museum in London, and the Philadelphia Museum of Art, as well as those of numerous theatrical houses and film production companies. This response has reinforced our belief that these rare and fine pieces of our physical past need to be carefully documented, ensuring that the work and techniques of medieval craftsmen are preserved for future generations to appreciate and emulate.


  Many of the pieces of furniture presented here have never been previously cataloged, except, of course, in our two previous books. Some, like the thirteenth-century church pew, were erroneously listed many decades ago. We have attempted to present you with a wide variety of types and styles of furniture. Although there is not enough room in this book to take an in-depth look at the inventory of a complete household’s furniture from any one era, we hope that we have presented a tantalizing look into the lives of a variety of people from a wide range of time periods. To augment the furniture pieces themselves, we have included other sorts of furnishings such as lighting and architectural pieces. We hope that this will give you a better idea of the settings in which these wonderful objects were meant to be viewed. Only when we can envision the Middle Ages as a physical whole can we begin to develop a reliable image of the lives of the people who lived in it. Certainly we believe that a more realistic view of the physical world of our medieval ancestors will help us to understand their way of life and the hardships and limitations their world imposed on them.


  The original pieces of furniture, with few exceptions, were the models for the drawings in this book. The exceptions were reproductions that had been made from original models. As in the previous books, we have been forced to make very slight standardizations in the dimensions to compensate for irregularities in the original pieces, because of the wear this furniture has suffered, well-meant but historically inaccurate repairs, and the ravages of time. All of the plans are drawn to accurate scale, which in many cases will enable the craftsman to enlarge them to full size, allowing them to be used as templates from which the work can be copied directly. If such an enlargement would be of specific benefit, such as in reproducing patterns for carved or cutout work, it is noted in the specific chapter.


  Wherever possible, we have featured the wood grain pattern. This accurately indicates the direction of the wood grain, an important consideration if there is some question as to the direction of the grain in a panel or a particular board’s orientation.


  Occasionally when discussing the topic of medieval and Renaissance furniture and the projects included in our two previous books, we have encountered the belief among many reenactors that all of these pieces should be easy to load in the minivan so they can be set up at encampments with wellfurnished tents. While we agree that a well-furnished campaign tent is a marvelous—and highly authentic—undertaking, the fact is that precious few pieces of campaign furniture survive. The pieces from that age that do exist were designed for castles, cathedrals, and universities, where they have been safely protected and well cared for over the last five or six centuries. And while we could well draw up some plans for medieval campaign furniture based on illustrations, we decided to concentrate solely on surviving originals that could be measured and photographed. That said, just about any skilled woodworker worth his sawdust should be able to alter these plans for the originals so that they can be more easily disassembled, packed, moved, and reassembled anywhere he wishes, including a campaign tent.


  Please note that while this is a book about medieval and Renaissance furniture and furnishings, the instructions that follow are not medieval or Renaissance construction techniques. The skills and talents of truly medieval and Renaissance carpentry are frankly beyond the scope of this volume. If you wish to construct any of these projects using a drawknife, planking ax, adze, or brace and bit, then by all means do so and our hats are raised to you. On the other hand, if you have a wellequipped woodshop and wish to use laser-guided saws and power planers, then that is fine too. No special gadgets are required for these projects beyond basic woodworking tools. The idea here is to detail how the original pieces are put together. We have provided instructions for how an average woodworker with the most commonly available tools can accomplish similar results to the originals. If upon examination of the schematics, however, you decide on a different method for accomplishing the various construction phases, based on tools or equipment at your disposal, then proceed in whatever way you deem most expedient.


  With all of that having been said, we hope that you find these plans for reproducing artifacts from our shared medieval and Renaissance legacy to be both interesting and challenging. And we wish you the very best of luck with your projects and hope that you succeed in crafting new masterpieces that will survive for generations, if not centuries, to come.


  


  The authors gratefully acknowledge the assistance of all who helped make this book a reality. Without their cooperation, compiling the information would not have been possible.


  Our thanks go to His Grace the Duke of Rutland, John O’Brien, and the management of Haddon Hall; the Right Honorable Harry Orde-Powlett, the Dean and Chapter of York Minster Cathedral; the Dean and Chapter of Hereford Cathedral; the Dean and Chapter of Winchester Cathedral; English Heritage; Jack Hinton and the Philadelphia Museum of Art; the Metropolitan Museum of Art and the Cloisters Museum; Warwick Castle; and Madame Tussaud’s.


  Thanks also to Lucy Johnson of Lucy Johnson Antiques, Dr. Sarah Bendall and the Warden and Fellows of Merton College at Oxford University, Dr. Dean Walker of the Philadelphia Museum of Art, Nick Humphrey and the Victoria and Albert Museum, and Andy Elkin and the management of the Mary Rose Trust.


  Individual notes of thanks go to John Leask, for sharing his extensive knowledge of woodcarving; Dave Greenhaigh and Chris Blythman, for information on medieval locksets; and Kyle Weaver, our editor at Stackpole, for guiding our books on medieval furniture through the past sixteen years of production and sales. We owe you all a debt of gratitude.
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   Woodworking

  A few general observations and suggestions about woodworking methods and materials will facilitate the construction of the furniture described in this book.


  


  General Construction

  Medieval construction techniques were of the type that architect Frank Lloyd Wright once called “cut and butt.” The rudimentary tools and technology of the Middle Ages necessitated that basic assemblage be simple. Only a few of the pieces covered in this book include construction techniques that require advanced woodworking skills.


  


  Doweling

  The first step in fastening a wood joint with a dowel is to align the segments to be joined, clamping them securely. Select a drill bit identical to the size of the specified doweling on the materials list. If the construction plans do not specify locations, consult the drawings to determine where to drill the holes. To prepare the dowel, cut a length no more than 1 inch longer than the depth of its designated hole. To ease entry, slightly round the end of the dowel. Light sanding will permit it to be tapped smoothly into place. Tap the dowel gently into the drilled hole with a wooden mallet. Too snug a dowel may break off before it is seated or eventually split the surrounding wood. Too loose a dowel may cause the piece of furniture to wobble and eventually come apart.


  


  Clamps

  The use of clamps is frequently recommended in this book to hold segments of furniture together while a work is being assembled. Best for this purpose are long bar clamps, or cabinet clamps. They generally extend far enough to press together even the largest section of furniture. To prevent the metal jaws of clamps from biting into the wood and leaving deep scars that will need to be sanded out later, pad the jaws of the clamp with a thin piece of wood slightly larger than the jaws.


  


  Wood

  Oak and pine were the staple woods for the construction of furniture during the Middle Ages, just as they still are in the furniture industry today. If you live in the United States or Canada, you might choose to use white oak rather than red oak unless you are an expert woodcarver, because the uneven grain in red oak can make the carving more complicated. White oak resembles the English oak originally used to construct many of our choices for this book. Exotic woods, such as walnut and limewood, are occasionally suggested for our projects. Finding these woods may be difficult; alternative materials will also be recommended. Unlike when we began work on the first two books, the Internet now has a wealth of information on medieval woodworking. A useful article listing woods used in medieval carpentry, along with some of their characteristics, has been compiled by Gary R. Halstead (see the Sources section on page 321).


  


  Timber

Tree species have not changed much in the past millennium, but the way boards are cut has changed considerably. In medieval times, carpenters tended to use axes, rives, and planes to cut their boards to desired thicknesses depending on the intended purpose. Today, boards are usually milled to preset standards and dimensions. To precisely replicate surviving medieval pieces, it may be necessary to have your planks custom milled. Naturally, having wood custom milled is more expensive than simply picking up some boards at your local DIY superstore, but to serious medievalists it is worth the extra expense. Using custom-milled lumber will give your furniture a medieval look. At times the structural integrity of the piece compels the use of bulkier lumber, or chunkier boards may be needed so that everything fits together as shown in the schematics.


  Alternatively, recycling old lumber can evoke the period look. In the demolition of old barns and houses, planks and beams often surface in dimensions larger than you could obtain in new material at any price. Many architectural salvage companies across the United States, Canada, and Great Britain sell recycled building materials. For local firms, look up “salvage,” “architectural salvage,” or “demolition” in the Yellow Pages or search these terms online.


  


   Joined Lumber

  Another solution for getting modern mill-dimension lumber to approximate ancient timber is to glue together standard- cut boards to produce thicker or wider stock without the expense of ordering custom millwork. Many lumber mills and most cabinet shops will glue up standard-dimension lumber to provide boards of any width and thickness, executing joints that will be as strong as the wood itself and inconspicuous when they are incorporated into the furniture. If you are a practiced woodworker or adventurous beginner, the most cost-effective solution may be to glue your own boards. Spread a thin, even coat of cabinetmaker’s glue on the faces that are to be joined, let it set for three or four minutes, and then press the glued surfaces together, clamping them tightly. Take care when you tighten the clamps; excess glue may ooze out around the edges as the boards are being pulled together. An extra pair of hands is a help; keep a damp rag handy to wipe glue off the edges of the boards. The next day, remove the clamps to find a board as strong as if it were a single piece.


  Gluing boards together for greater width is more challenging. Of the several ways, the simplest is to glue the edges and clamp them as just described. Take care not only to clamp the boards tightly together, but also to hold them flat while the glue dries. The resultant seam will never be as strong as the wood itself, however, and may fracture with age or if subjected to undue stress.


  Dowels or splines can unite the boards to strengthen this seam. Doweling and splining, though not particularly difficult, do require the proper tools and a few trial runs. Determine which edges of the boards are to be joined together by finding the straightest and squarest edges on the boards with which you are working. Stand the boards in a vise, one at a time, and locate and mark the center of the board. Set an adjustable square just slightly less than half the width of the board, then place a pencil on the front edge of the square and slowly move the square and pencil simultaneously along the length of the board.


  When the edges have been marked, place the boards side by side in the vise so that the edges to be joined together are both facing up. Using the adjustable square, mark a line across both boards at intervals of 4 to 6 inches. Allow for the fact that your boards are probably longer than they will be when they are cut to their final length. Do not dowel closer than 2 inches from the final end of the board. Designate the location of each dowel with an X.


  To ensure that the holes for the dowels are drilled exactly in the center and perfectly straight, it is best to use a doweling jig. Jigs are available from any good hardware store, lumberyard, or tool store and are not terribly expensive. Certainly, if you plan to do much flat doweling, they are a worthwhile investment. Position the doweling jig directly above the center of the X that marks the position of the dowel, and drill the pilot hole to the proper depth. Under normal circumstances, a 3⁄8-inch dowel, sunk 1 inch to 1½ inches into each board, is adequate. If you are doweling a chest lid or some other structure that will apply a lot of stress on the joint, sink the dowel 2 to 2½ inches into each board. For heavy stress joints, use a dowel ½ inch in diameter. If you do not have access to a doweling jig, use a nail or center punch to mark the center of the X so that the drill does not slip off-center. Holding the drill plumb and level, drill the hole to the proper depth as described above. Cut the dowels 1⁄8 to 3⁄16 inch shorter than the combined depth of the holes and slightly round the ends.


  When all the pilot holes have been drilled, place a few drops of white glue in each hole in one board, and tap the dowels into place. Now place a few more drops of glue into the corresponding holes on the opposite board and a small bead along the edge of the board, and set the points of the dowels into the mouths of the corresponding pilot holes. Gently tap the boards together with a wooden mallet or pull them together with cabinet clamps. In either case, be certain that the dowels are pulled together evenly along the length of the board; if they are forced out of line, they may crack or break. When the boards touch, pull them snugly together with cabinet clamps if possible.


  


  Nails

  There is a persistent belief that nails either did not exist during the Middle Ages or were never used by skilled cabinetmakers. Neither of these is true. It is true, however, that during that era, nails were used in securing fewer types of joints than today, where nails and screws are used for most commercial fastening applications. Although pegs were the most common medieval fastener for complex mortise and tenon joints, nails were used on many simple pieces of furniture; to apply wooden trim molding to even the finest pieces of furniture; and to attach metal hardware, locks, and trim molding to case furniture of all types.


  Reproduction hand-forged nails should be used in building reproduction medieval furniture in any instance where the nail head is visible, such as in attaching locks and hardware, and also where the nail head, even if it is to be recessed below the surface of the wood and the hole filled with putty, is going to leave a visible scar on the surface. This will ensure that your reproduction looks as authentic as possible.


  Modern hand-cut nails are available in a limited number of sizes. Medium and large hand-forged nails are easily obtainable (see the Sources section on page 321), but very small nails of the type used to apply wooden trim molding are impossible to find. For these applications, you will need to use small modern finishing nails or wire brads. For instructions on giving nails an appropriately medieval look and using them to attach hinges and hardware, see page 11.
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   Woodcarving

  A basic building material for thousands of years, wood was once used to make everything from kitchen utensils to church decorations, and the traditional skills of the woodcarver were vital to the community. Much woodcarving was probably done by ordinary people, who fashioned everything from bowls and spoons to furniture to ox yokes for their own use. There are clear signs, nevertheless, of the artistry of woodcarvers in the beautiful wooden boats of the Nordic Vikings and in early churches.


  It was in the Middle Ages and Renaissance, however, that ornamental carving really flourished, for the thousands of churches that were built in the fourteenth and fifteenth centuries provided a wealth of opportunities for carvers to show their skill in decoration. Although they continued to fashion all the items demanded for everyday life, the medieval woodcarvers began to create the beautiful rood screens, bench ends, and other ecclesiastic furnishings that made the Middle Ages a veritable golden age of carving.


  Like stonemasons, medieval woodcarvers often worked in teams or schools under a master carver. It appears from the historical record that many woodcarvers were stonemasons as well. Some of the carvings they made are simple scrollwork. Some are religious icons. The medieval church also housed the unconscious fantasies of the age. With chisel and gouge, master carvers created weirdly wonderful creatures—dragons, warriors, severed heads, hermaphrodites, and onelegged sciapods who used their limbs as sunshades—as well as the common scenes of daily life that they saw all around them. Sadly, church patronage, which had brought the woodcarvers so much work, halted abruptly during the widespread reformations in the sixteenth century.


  


  The Carver’s Craft

  There are three basic styles of woodcarving: incised or chip carving, relief carving, and sculptural or in-the-round carving. In incised carving, the design, usually a very simple one, is cut into the wood. Relief carving is technically the opposite of incised carving; here the area around the design is cut away to leave the design standing in high relief. Several projects in this book involve relief carvings; five of these are linenfold panel carving, which is covered in a separate section below. Carving in the round is actually the sculpting of wood, an advanced form of traditional whittling. One of our projects, the Settle from sixteenth-century Spain, involves fully formed, carved figures.


  As with all the techniques described in this book, it is wise to practice your carving techniques on scrap wood before attempting them on the finished piece. Creating a prototype certainly takes time, but carving is about patience and persistence. Whether you are an experienced or inexperienced carver, it will prove to be time well spent. Nothing is more frustrating than ruining a carving or even an entire piece of furniture.


  


  Incised Carving

  Incised or chip carving involves cutting away portions of the face of a board so that the carved design lies slightly below the surrounding wood. In its simplest form, this may be nothing more than cutting away small channels of wood to produce a simple recessed design. A more sophisticated type of incised carving is known as gouge carving, where carving gouges are used to remove excess wood from the surface of the board. Carving gouges come in a variety of shapes. A flat gouge is no more than a very small chisel; other gouges may be V-shaped or U-shaped, like a small spoon. No matter what their shape, all carving gouges are used in the same manner.


  To transfer the carving designs onto the wood, first enlarge them on a photocopier to the size indicated on the drawings. Then tape the paper into place and slide a second piece of paper, rubbed liberally with a soft pencil to create a graphite-covered surface, beneath this one. Trace over the design with a pencil or pen, applying sufficient pressure to transfer the design to the wood.


  Now outline the areas to be carved with an X-Acto knife or utility knife. When establishing your outline, always hold the knife at a 45-degree angle and pull it toward you, working in the same direction as the grain or across the grain; do not work against the grain or the knife might slip. Proceed slowly, incising the surface only a tiny fraction of an inch on the first pass and repeating the process until the outline is about 1⁄32 inch deep. Using the same knife, remove a small, V-shaped sliver of wood from the area that will be carved away. Next, use a gouge to begin removing the excess wood inside the lines.


  When working with a gouge, push it away from you, rather than pulling it toward you like a knife. Only use a light amount of pressure on the gouge and do not try to remove more than a very small layer of wood at a time, or the gouge will dig too deeply into the wood and ruin the carving. If the area to be gouge cut abuts a vertical edge in the carved design, use a straight knife to remove the curl of wood from the wall of the carving. Once you have established your pattern with small, shallow gouges, you may then move on to a slightly larger gouge.


  


  Relief Carving


  1. Transferring the Design. Enlarge the carving plans in this book on a photocopier to make an accurate template that can be transferred directly onto the wooden panel. The exact degree of enlargement varies from piece to piece; the scale is given in the individual chapter. The hatched part of the drawing, in all cases, is the area to be cut away. After transferring the design onto the wood, as described above for incised carving, accurately indicate the hatched areas to prevent confusion while carving.


  2. Establishing an Outline. Begin by cutting around the edges of the design with a sharp carving knife held at a 90-degree angle to the wood. A first cut of 1⁄32 inch is sufficient; too deep a cut will cause the knife to slip in the tough oak grain. Penetrate several times; in each instance sink the blade slightly deeper into the wood, until after three or four passes you have reached a depth of nearly 1⁄8 inch.


  Introduce the knife into the area to be cut away by placing the blade at a 45-degree angle to the wood, about 1⁄8 inch from the original cut. With several passes of the knife, remove a V-shaped sliver of wood from the hatched area around the entire design. Enlarge this initial cut to a depth of 3⁄16 inch. The width of the cut is irrelevant because the entire hatched area will be eliminated.


  3. Removing the Waste Wood. Now that the edges of the carving are established, remove the entire hatched area of the design to a depth of 3⁄16 inch. Although using a Dremel tool with a router attachment is easier, the proper historical approach is to use small chisels or spoon-shaped gouges to remove the superfluous wood. Chisels require care; do not cut too deep or too fast. The chisel’s sharp edge can easily pierce the walls of the design, possibly ruining the sharp edges of the design itself. After removing the excess wood, clean up the edges and corners of the design with a fine chisel or carving knife. A small chisel will also remove marks left by a Dremel tool.


  4. Texturing the Background. In medieval and later incised carving, the background area of the design where the wood has been cut away is often textured with a waffled pattern. Composed of a series of tiny inverted pyramids arranged in a 1⁄8-inch center grid pattern, this overall field simulates depth and prevents loose fibers in the carved wood from chipping away. Such texture appears on the background of the Writing Slope, behind the small carvings at the top of the Cathedral Cabon, and around the leg designs on the Barrel Chair.


  Impress the waffled texture into the wood by tapping a nail lightly into the surface at close intervals. Several points can be impressed at one time with a small punchlike tool with a textured face. A leatherworker’s tool designed for exactly this purpose can be adapted for use on soft wood. Working with oak, however, calls for a small nail, a tack hammer, and infinite patience. After this last step is completed, lightly sand the entire carved area to eliminate splinters, loose wood fibers, and sharp edges.


  


  Sculptural Carving

  The only project in this book to use fully rendered sculptural carvings is the Settle. The process is somewhat complex and is detailed here rather than in the later chapter.


  1. Transferring the Designs. Cut the blocks of wood to the dimensions shown on the plans. Transfer the drawings of the sculptures—two dogs and two lions—onto all four faces of the blocks. All four faces of both designs are shown in the plans, so this should be a relatively easy operation. Note that there are left- and right-facing versions of each animal, so the drawings have to be turned over to produce one of each pair.


  2. Roughing Out a Figure. Cut away the sharp corners of each block so that it begins to take the shape of the animal. Cut away only enough wood so that the carved area meets the outline of the figure. Next, carve away excess wood around the main elements of the figure, such as between the legs, around the muzzle, and in front of the lion’s shield. Now begin to shape the animal’s limbs, rounding the legs and haunches and defining the recesses between the hips and body. Start to form the lion’s tail and mane.


  3. Finishing the Figures. These figures are not terribly lifelike, nor is the carving fully developed. The lions’ haunches remain rather flat where they touch the outside of the blocks. Much of the detail on the dogs’ faces has been worn away by the constant wear of human hands. You can leave the dogs’ faces with a soft, worn look or give them the detail that they undoubtedly once had. Execute the finishing details such as the dogs’ collars and lions’ shields with carving knives or a Dremel tool. Cut between the animals’ toes, around their eyes, and through the waves in the lions’ manes with a small V-gouge. Also use a V-gouge for the edges around the dogs’ collars and the wavy incised lines on the collars, but detail the rounded edges of the collars with a fine file or sandpaper. Finally, sand the entire surface of each figure to eliminate any knife marks. Smoothly finished figures will look more like the originals, particularly the worn dogs.


  


  Carving Linenfold Panels

  No one knows how the tradition of the linenfold, a common medieval decorative device intended to look like folded cloth, began. The voluminous folds of heavy medieval clothing figure prominently in almost all medieval art, from painting to sculpture to stained glass. The first carved linenfold panels seem to have appeared sometime before the mid-fifteenth century and remained popular for another two hundred years. The linenfold design from the front of the Paneled Coffer serves as a working model for this project. It is a relatively simple pattern and not terribly different from the linenfold panels used in the Settle. You can enlarge the drawings to the appropriate sizes and transfer them directly onto the wood panel. These are not particularly complicated linenfold designs, but if you are a novice woodcarver, make several practice pieces in a soft wood, such as pine or fir, before you test your skills on a finished piece of oak.
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  1. Transferring the Design. Enlarge the front and end views of the design on a photocopier. Transfer them onto the face and both ends of the panel so you can see through the peaks and valleys of the design as you carve away excess wood. Center the design on the board’s face, allowing for the edges and rabbets that project beyond the design.


  2. Roughing Out the Design. With a table saw or radial arm saw, cut the rabbets around the edges of the panel to firmly establish the area of the board that will be worked into a linenfold pattern. This eliminates the need to rework the edges of the board once the delicate carvings have been executed. Work the undulating shape of the linenfold to the top and bottom edges of the design area; cutting out the shaped ends comes later.


  If you have a radial arm saw, remove some of the excess material from the face of the panel, as shown in the draw- ing of the preliminary grooves. Using a table saw necessitates turning the panel on its face; take extra care not to cut too deep or too close to the finished surface. The original implements were chisels and gouges. If you use tradition- al tools, be careful not to cut too close to the finished lines, either on the panel’s face or in the depth of the folds. Remove a few centimeters of wood with each pass; do not take a large bite.


  3. Shaping the Panel. When the bulk of excess wood has been removed, you can begin to give the folds their final shape. First be certain that the surface that will form the top of the low-lying ribs (that is, the very center of the three valleys that run the length of the panel is smooth and even). Plane this area with a sharp, narrow chisel, a miniature molding plane, or sandpaper. The tops of the four raised ribs should already be flat and level because they are the original surface of the board.


  Next, redraw the ribs that run down the center of the low-lying areas of the panel. To delineate the edges of the ribs in the low-lying areas and on the surface of the panel, follow the instructions for establishing an outline in the section on relief carving above (page 5). The ribs will stand out in clear, sharp relief from the surrounding areas.


  With a U-shaped gouge or large, round file, shape the concave hollows in the panel. Use the file if you are unsure of your ability to control a gouge. Be careful not to remove too much wood; you still have to shape the convex curves on either side of the ribs. Work the convex curves of the design with a carving knife, a shallow U-shaped gouge held upside down, or a small triangular file that fits into the tight recesses next to the low-lying ribs. After all these areas have been worked, lightly sand the panel surface. Be careful not to soften the carving’s crisp lines. Some knife marks can show; they still appear on original pieces after centuries of wear.


  4. Carving the Ends. This job is relatively easy because these panels have no undercuts or complicated back folds. Sketch in the shapes of the top and bottom ends of the panels, using the templates as reference. The panel is no longer a flat surface, so you cannot simply trace the template onto it. Again following the instructions above for establishing an outline (see page 5), establish the edges of the panel ends. When you have cut the ends free to about half the designated depth, begin to remove the waste wood at the ends of the panel with a sharp chisel, taking care not to cut into the delicate ends of the ribs. Repeat the procedure until you have revealed the panel’s full depth. Use a carving knife to clean up any rough spots around the edges, and smooth the background with a sharp chisel and sandpaper with a sharp
chisel and sandpaper.


  


   Finishes

  Much of the furniture produced during the Middle Ages was ornately painted in bright colors with designs and figures. Oiled, waxed, and even varnished furniture did exist, though it depended on the nature of the piece, its intended purpose or use, and the quality of the wood from which it was made. A finished surface was achieved by smoothing with sharkskin—a natural and very effective form of sandpaper—or scraping with the edge of a flat metal fragment. For most projects, scraping the surface of the wood with a cabinet scraper was sufficient; only when the finest, smoothest finishes were necessary was sharkskin employed. Although sharkskin is not available today, sandpaper is a perfectly acceptable substitute.


  Most wood used today has been mill planed and needs only limited sanding or scraping. But if you have obtained rough wood, you may want to use a cabinet scraper. These come in a variety of sizes and shapes and are available from fine woodworking stores and online. The most basic cabinet scraper is a flat, rectangular piece of metal about 3 by 5 inches. The working edge of the scraper needs to be honed so that it is perfectly flat, smooth, and at a 90-degree angle to the sides. To sharpen a new scraper, clamp it to a table with the edge of the scraper a fraction of an inch beyond the edge of the table. Run a whetstone along the edge of the scraper, keeping the stone perpendicular to the edge. Properly sharpened, the edge should be nearly as sharp as a knife.


  To use, hold the scraper in one hand and place the sharpened edge near one end of the piece of wood to be smoothed. Hold the scraper at a 15- to 20-degree angle to the surface of the wood, with the sharp edge of the scraper pointed away from your hand. With long, smooth, even strokes, pull the scraper toward you, moving the blade with (in the same direction as) the grain. Apply enough pressure to the scraper that it bends slightly in the middle. As with a wood plane, the scraper will need to be resharpened occasionally.


  


  Clear Finishes

  Centuries of use have softened the surface tones of surviving medieval furniture. To counter the effects of natural oils and dirt transferred to the surface of the wood from human hands, cleaning was occasionally done with a rag soaked in olive oil. Repeated applications of oil invested the wood with natural moisture, prevented it from cracking and splitting, and acted as a natural adhesive for tiny bits of dust. Alternating layers of oil and dust gathered in corners and crevices but were worn off the main areas. The patina of centuries-old furniture is difficult to re-create artificially.


  Being true to the original will give the most authentic-looking finish. Using repeated applications of olive oil, tung oil, or boiled linseed oil, coat the wood lightly until it repels the oil, then buff to a low luster with a soft cloth. For a more penetrating finish, mix four parts of one of these oils to one part spirits of gum turpentine. (Mineral spirits or artificial paint thinner will dry out the wood.) A slightly warmed (not boiled) mixture penetrates best. Prudence dictates the use of an electric stove, not gas or other open flame. Apply a second coat of boiled linseed oil to cover the penetrating coat.


  Darkening the natural color of the wood will make it look older. To do so, add a little wood stain or painttinting color to the plain oil or oil-andturpentine mixture. Be careful; only a few drops will significantly change the color of a pint of finishing oil. Test tinted oil on a piece of scrap wood before applying it to finished furniture.


  To prevent the wood from drying out, periodically apply additional coats of oil. Apply oil every three or four months during the first two years. Once or twice a year thereafter will suffice. Forced-air heating dries out furniture faster than hot-water (radiator) heat. Polish your furniture occasionally with a furniture polish containing lemon oil, which will help the polish soak into the wood. For oil-finished wood, avoid a polish listing wax on the label. To deepen the antique look, use the traditional formula of Old English brand furniture oil. The dark brown tint of Old English Scratch Cover will dramatically darken the wood over successive applications, enriching the finish.


  To stain newly created medieval oak furniture, try this fairly authentic period recipe (recommended for use on oak only, because the stain reacts with the tannic acid present in the wood). Submerge well-rusted iron in equal parts of water and vinegar. Real iron will perform better than modern steel. In one to two months, the vinegar- and-water solution will absorb the pigmentation from the rusted iron. After several months, remove the iron from the solution and filter the liquid through a fine cloth to remove any rust sediment. Staining with the filtered liquid produces a finish that varies from near black to a mellow silvery brown. The exact color of the finish depends on the strength of the liquid and the amount of acid in the oak. Test the stain on scrap wood before applying it to finished work, but don’t worry about color differences; in furniture that has survived for centuries, the surface tones vary from board to board. When the stain has dried, apply a natural oil finish as described above.


  


  Painted Finishes

The articles of furniture in this book have a natural wood finish, but many medieval pieces were originally painted, the edges and carvings often picked out in colors that contrasted to the body of the piece. If you are considering painting your medieval furniture, first paint discarded pieces to see if you like the effect. If you decide to proceed, a medieval paint recipe follows. Before the invention of oil-based paint in the late fifteenth century, egg tempera was the most common medium for painting wood, metal, paper, leather, and cloth. It would be suitable for use on any project in this book that needs painting.


  Artists in the Middle Ages used extremely poisonous ingredients—white lead, copper sulfate, and many other dangerous pigments. Inexpensive powdered pigments of the type used in preschool are safe substitutes. They may not produce a paint with a perfect consistency, but close examination of period paint and manuscript illuminations shows how historically correct a little variation in texture and tone can be.


  To prime an area for egg tempera, lay in a ground coat of gesso, a waterbased primer sold in most art supply stores. Apply the brush strokes evenly in the same direction, especially if a large area is being gessoed. Fresh eggs, pure ground pigments (available in art supply stores), and distilled water constitute modern egg tempera. Egg yolk binds the pigment to the gesso ground. To extract pure yolk, separate an egg and ease the yolk into your palm. Gently roll the yolk repeatedly from one hand to the other. As you cup the yolk in one hand, wipe the excess white from the other palm. The drying yolk will toughen after eight to ten transfers. Gingerly pinch the thickened yolk sac as it rests in one hand, and suspend it over a spotless shallow bowl. Free the yolk to spill into the bowl by piercing the yolk sac. Discard the sac.


  Blend pure ground pigment into the egg yolk mix to create the desired color. Pulverize the pigment into the egg with a mortar and pestle or by grinding with the back of a spoon against the side of the mixing bowl. Thin the paint with a few drops of water if it becomes too thick to work easily. Water also clarifies the colors. Using denatured alcohol in place of water hastens the drying and helps preserve the paint. Egg tempera treated with alcohol must be stored in the refrigerator and will still have a shelf life of only five or six days. A dried egg yolk glaze is nearly as hard as many modern varnishes and needs no varnish if it is sheltered from the weather.


  Working with egg tempera takes practice. Painting an entire piece of furniture or perhaps a wall hanging can be taxing, but it is the correct period approach to the job. If you want an easier modern alternative, try regular interior oil or latex paint to embellish furniture or artist’s oil paint or latex paint to decorate a wall hanging. Choose a commercial paint with a flat finish; flattening agents are available to kill the natural sheen of oil paints.


  


   Metalworking

  Hinges, banding straps, locks, lock plates, forged nails, and several styles of pulls and handles constitute the hardware used for the projects in this book. Broad introductory metalworking instructions are provided in this chapter; the procedure for fabricating these articles does not vary from project to project. Guidelines for any nonstandard work are given in the individual chapters. If you feel you lack the skills or equipment to do the metalworking, you can purchase premade period hardware (see the Sources section on page 321) or engage a local blacksmith or ironmonger to fashion metal findings for your medieval furniture. However, the metalworking involved is not too complicated and does not require any particularly specialized tools, and you will gain a sense of pride from having crafted every component of your finished piece.


  


  Tools

  In the Middle Ages and Renaissance, most cabinet hardware was created by a smith working with forge and anvil. Reproduction of hardware by the original methods is ideal, but most of us lack a forge. For some items, you can reproduce the same look with tools that replicate some of the smith’s methods in your own shop; other items are made with modern equipment.


  The metalwork in this book requires only a few simple tools. A band saw with a metal cutting blade is ideal, although a jigsaw or reciprocal (saber) saw with metal cutting blade will do—or even a simple hacksaw in some instances. A heavy vise and two shaping hammers—ball peen rather than claw—are also needed. One of the shaping hammers should have a 10- to 12-ounce head and the other a 16- to 18-ounce head. For finishing the metal, it’s best to have flat, round, and triangular steel files, each in two different grades—for coarse work and for finishing—and in medium and small sizes. At the very least, you need small, finegrade files to get into tight corners.


  You probably don’t have access to a real forge (or you would already know how to do metalwork and would not be reading this chapter); therefore, you need a welding torch to heat the metal for shaping. Of the two suitable types of welding torches, the better is a combination oxyacetylene torch. It simplifies metalworking because it quickly provides great amounts of heat. Acceptable but less efficient is a singletank acetylene gas torch, which will take a much longer time to heat the metal to the point of malleability. The ubiquitous handheld propane torch can be used in a pinch, but it may not provide sufficient heat for some of the metalworking tasks. A pair of welder’s gloves and goggles will shield your hands and eyes from the searing metal.


  A mandrel is needed to curve the heated metal into decorative shapes. You can easily make a mandrel consisting of two round metal pins, each 1⁄8 inch in diameter and 2 inches in length, inserted into a metal base, from stainless or cold-rolled steel. Cut a steel base that is 1 inch thick and 4 or 5 inches in length to a width that will conform to the jaws of your vise (at least 1 inch wide). Drill three ½-inch holes in the mounting block. The first two holes should be spaced ¼ inch apart, and hole three should be ½ inch from hole two. These holes hold the metal pins, which should fit firmly but remain free enough that they can be relocated when necessary.


  Materials

  The metal used in these plans is usually of a type called flat stock, sold in straps or sheets that are wider than they are thick. Other kinds of metal are round stock, which is a round bar of steel, and square stock, which is a square steel bar. The various sizes of the assorted types of metal stock necessary for the projects are commercially available. The materials list in each chapter details the amounts and dimensions of the metal stock necessary to manufacture the hardware for the particular piece of furniture.


  Forging Metal

If you are new to forging metal, make several trial pieces before you attempt any of the finished hardware. Start by bending a piece of flat stock 1¼ inches wide and 1⁄8 inch thick into a 90-degree angle. Many of the hinges and bands on the projects in this book need this stock-size piece of metal. Shaping a right angle is a simple procedure that you have to perform every time a hinge or a band laps around a corner on an article of furniture.


  Bending Right Angles

Insert a segment of flat stock, at least 1 foot in length, vertically into the jaws of the vise, with 2 or 3 inches of stock protruding below the jaws. To avoid a crooked bend, the stock must be at right angles (90 degrees) to the top of the vise. Heat the 2 inches of stock immediately above the jaws in preparation for bending. As you move the tip of the flame around on the area being heated, do not hold it on one spot or the stock may melt at the point of contact with the fire. A pinkred glow indicates that the metal is ready to be formed. It is helpful if one person heats the metal while another does the actual forging. Preserving the metal’s heat allows it to be shaped more effectively.


  To form the right angle, hammer where the heated stock meets the vise’s jaws while gently pulling the stock’s free end toward the forging surface (the top of the vise) with a pair of pliers or vise grips. To clarify this, imagine that the metal is as flexible as a long, thin piece of wood. If you clamp one end of a thin piece of wood in a vise, you can easily flex the opposite end. You do essentially the same thing with a piece of metal by heating it in order to make it flexible. Strike the surface of the newly formed angle two or three times directly at the angle of the bend where it lies against the vise. The resultant sharp corner fits snugly against the wood’s edge. Practice will yield worthy results.


  Using the Mandrel

  The mandrel is used to shape the loops on each half of the hinge where they are joined together with a pin and to forge decorative curls on hinges and their associated straps and bands. A good practice exercise is to heat 1 or 2 inches at the end of a section of flat stock and insert the end between two closely set mandrel pins. While steadily applying heat, gently tug on the tip of the bar and lightly strike the hot metal with a forging hammer. Slowly pull the metal into loops of any size. The hotter the metal, the more malleable it is. Practice forming loops that fit snugly around the mandrel pin, the exact dimensions for accepting hinge pins.


   Hinges

  Strap hinges, some of them essential to the banding that holds the furniture together, anchor many of the chest lids. Most are made of 1⁄8-inch-thick flat stock. Some of the projects use butt hinges, while others use flat hinges. These hinge styles differ slightly in the shape of the spine, but they are identical in the arrangement of tangs on the hinge stock and their basic construction.


  The two halves of the hinge are usually joined together with three interlocking loops—one on the hinge’s shorter end and two on the long end. Joined together with a pin, this section of the hinge is called the spine. Use a band saw or other saw to cut out the metal fingers (tangs) that are used to shape the loops, as shown in the drawings on page 11. Mold the loops on the mandrel after removing the burrs from the sawn edges. To ensure that the hinge operates properly, follow any variations in the particular project’s directions concerning the length of the tangs and position of the loops.


  Hinge Pins

To fashion the hinge pins, use a section of round stock that fits snugly, but not tightly, into the holes in the hinge spine. Cut the pin about 1 inch longer than the hinge’s width. Clamp the pin vertically in a vise so that only about 1⁄8 inch of metal projects above the vise’s surface. Heat the pin’s tip. Strike the hot end of the pin with the flat end of the forging hammer until it balloons slightly, like a mushroom cap. Round the edges with the ball end of the hammer. After the pin has cooled, insert it into the hinge. Trim the pin, if necessary, so that slightly less than ¼ inch extends beyond the hinge’s end. Invert the assembled hinge on a forging area so that the unflared end of the pin faces upward. Heat the exposed end of the pin and carefully flare it with the forging hammer; beating too tightly against the hinge might cause it to bind.
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  Banding

  Allow several extra inches of metal when creating hinges or bands that extend around the sides of a piece of furniture. Some of the length will disappear in the act of bending the metal at the corners. Be patient when banding a furniture case; bend one corner and fit it into place before marking the position of the next bend. Heating and bending alter the length of the metal stock in unpredictable ways.


  Forging Tip

  To distress the smooth exterior of metal bar stock, lay it on the vise or an anvil and heat 3 to 4 inches of its length at a time with the torch, marring the surface and edges with the round end of your forging hammer. Eliminate the regular edges of the metal, but do not distort or misshape the stock.


  Lock Plates

  A lock plate or escutcheon shields the area around the opening in the wood through which the key is inserted. Escutcheons are usually constructed of 1⁄16-inch-thick flat stock, far thinner than the hinges and bands on a chest. Patterns for lock plates accompany the furniture drawings. These can usually be cut out of flat stock. Heat the edges, distress them slightly, and file smooth.
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  Nails

  Applying hinges and hardware requires fairly large quantities of handforged nails. Simple cut nails lack the large heads necessary to secure the hardware. Medieval nails were often longer than the thickness of the wood into which they were driven. The expedient solution to this problem was simply to curve over the end of the nail on the interior of the chest, which also added strength. Such nails were called clinch nails. Some modern reproduction forged nails are too brittle to bend without breaking; if you are unsure whether they can be clinched, experiment on a scrap of wood. It is technically possible to make nails by hand; we commend your persistence if you do, but we don’t recommend it. Rather, purchase nails of the right size, length, and head style from a supplier of reproduction nails (see the Sources section on page 321).


  Metal Finishes

  To give a uniform dark finish to your newly fashioned metalwork and prevent it from rusting, we suggest a natural oil finish. There are two ways to finish metal objects. The first is to clean the forged metal thoroughly with a wire brush, and then coat the surface evenly with olive oil—the same substance often used as a finish on medieval woodwork. Apply even heat to the metal for 30 to 45 seconds with either a torch or a kitchen stove. Heat it just to the point where it cannot be touched. Blacken the oil; do not burn it off the metal. Allow the metal to cool naturally, and wipe it with a clean, dry cloth.


  The second method is not dissimilar to the first. Fill a large metal pan to a depth of 1½ to 2 inches with heavyweight oil—used motor oil is perfect for this purpose. Heat the metalwork with a torch until it is hot but not glowing. Quench the hot metal in the pan of oil. Wipe the excess oil from the metal.


   Locks

  The mechanical lock has been used to protect the contents of chests, cabinets, and trunks since the early Middle Ages. Since the tenth century, they were common enough that even the Vikings routinely installed them on their sea chests. The design of these early locks was so successful that, except for minor refinements, the standard domestic lockset remained almost unchanged until the end of the nineteenth century. Almost any lock that can be operated with an old-fashioned skeleton key is based on the same design as the medieval lock.


  Sadly, virtually all the locks that originally protected the contents of the chests and cupboards shown in this book have been removed or replaced. Medieval locks are somewhat rare because the delicate mechanism of a lock can easily fall victim to rust and corrosion. In many instances, heavy, surface-mounted hasps or simple wooden turn buttons have obviously been retrofitted to pieces of furniture that still have a lock plate that once covered a lock.


  There are two possible approaches to equipping medieval furniture with working locks. The first, and by far the better, is to reproduce a medieval lock; the second is to adapt a newer lockset to the piece of medieval furniture. If you opt for authenticity after investing so much effort in your chest or cabinet, follow these instructions to re-create a medieval lockset. Although locksets are relatively simple to build, their limited technology leaves their security factor lacking. (Translation: These locks will keep honest people honest, but they won’t keep out the bad guys for long.)


  The instructions provided here are for a lockset adapted from a number of surviving period locks. Although the mechanism is extremely simple, pay careful attention to both the drawings and text to understand the lockset well enough to build it. This lock can be adapted for use on any of the cupboards, chests, or coffers in this book.


  Concept of the Medieval Lock

  Medieval locks of the type described in this chapter were built differently than their modern counterparts. Today’s locks are set on the inside of a piece of furniture (that is, on the inner face of a drawer or chest), and the exterior keyhole is covered with a decorative lock plate, or escutcheon. The medieval lock was built directly on the back of the escutcheon plate. A small section of wood was chiseled away from the chest’s face, creating a hollow into which the locking mechanism could be recessed. The completed lock and escutcheon were mounted to the front of the chest with nails. To prevent the escutcheon and its accompanying lock from simply being pried from the chest’s face, locks were often mounted with clinch nails, which were longer than the thickness of the board into which they were driven. The excess nail protruding through the chest’s inner face could be bent over, or clinched, on the inside, making the lock far more difficult to remove.


  Materials

Most of the lockset, except the spring, lock bar, and key, can be constructed from steel flat stock that is 1⁄16 inch thick. Shape the spring from a piece of 1⁄32-inch-thick spring steel. Using an old hacksaw blade to make the spring seems to work adequately in modern reproductions of medieval locks. Cut the lock bar from a ¼-inch-thick piece of steel. The key is put together from lengths of 3⁄16-inch round stock and a piece of 1⁄8-inch-thick flat stock.


  Lock Plate and Hasp

  The drawing of the exterior view of the lock shows the location of the keyhole and the opening through which the hasp staple passes. A typical hasp and hasp staple are shown in the drawings. Specific instructions for constructing hasps and lock plates or escutcheons appear in those projects requiring locksets. There are seven rivets on the escutcheon’s face, each bearing a letter or letter-and-number designation in the drawing. The particular functions of these mounting points for the locking mechanism will become clear as you build the lock.
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  Mechanism Overview

  The interior view drawing shows the lockset as it appears when completed and ready to set in place. The jagged bar, shown here as a hatched area and marked A, is the lock bar, the piece that actually locks the hasp into place. The looped piece marked B, fitted around the bar, is the spring that prevents the lock bar from simply falling open if the chest is tilted or jiggled. The rather fish-shaped plate marked C is no more than the framework that holds two simple gates (known to the medieval locksmith as wards), around which the key must pass on its way to the jagged bar, and a small tubular collar that holds the key’s tip in place. There are no moving parts hidden inside framework C. The small plate marked D is a third ward around which the key passes.


  Key

  The key, as shown in the drawing, is designed to fit through the series of three wards. Locks with different-shaped wards would require keys with different configurations. How the key passes around the wards is shown in the drawings. To personalize a lock, alter the size and shape of the key and the wards through which it must pass on its way to moving the lock bar. Some medieval keys had amazingly complex wards, but the actual locking mechanism was just as simple as the one shown here.
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  Lock Operation

  Lock drawings 1, 2, 3, and 4 reveal the key as it opens the lock. Refer to these drawings before and during the construction of the lock to completely understand its operation. In drawing 1, the key is inserted through the keyhole and the collar steadies it. The removal of both the spring and the staple end of the hasp from drawings 3 and 4 clearly delineates the key in operation. In drawing 3, the key pushes against the lock bar, moving it out of the hasp staple. The key continues its journey past the lock bar in drawing 4; after its 360-degree rotation, it can be removed from the lock. To relock the chest, simply reinsert the key and turn it in the opposite direction.


  Lock Plate Construction

  The individual chapters provide lock plate dimensions and design. Be sure that the keyhole and hasp staple hole are arranged so that they conform to the dimensions of the particular lockset. Alternatively, adapt the locking mechanism to the configuration of the holes in the particular lock plate of the piece of furniture you are building.


  Lock Bar Construction

To ensure your chest’s security, cut the lock bar from heavy, ¼-inch-thick stock to the dimensions indicated in the lock bar drawing. The thickness of the metal requires the use of a band saw with a metal cutting blade. File any burrs from the edges of the lock bar.


  Next, cut two lock bar supports from the same ¼-inch metal. The lock bar must pass easily through the slots in the supports. To shape the rivets on the ends of the lock bar supports, use metal files. Begin with a fairly coarse file and work down to a fine-toothed file to smooth your rivet enough to pass easily through a hole in the lock plate. These rivets are square rather than round, which prevents them from turning once they are riveted to the lock plate. Be sure the shoulder at the rivet’s base is square and flat. The rivet must pull tightly against the lock plate so that the lock bar supports will remain firmly in place.


  Spring

  Now, using a band saw with a metal cutting blade, cut a 43⁄8-inch length of 1⁄32-inch-thick spring steel to the configuration shown in the drawing of the spring before bending. Spring steel is very hard; work slowly to avoid breaking the saw blade or spring. Note: The original lock-spring shown in the drawing is drilled for a single rivet, which may loosen over time. Drilling an additional hole for a second rivet will ensure that the spring remains in place.


  Heat 1½ inches at the end of the spring in which you have drilled the mounting hole or holes until the metal glows red. At a point about ¾ inch from the end of the spring, twist the spring a quarter turn with a pair of pliers. This fashions the ear that will attach the spring to the lock plate. Be sure the ear lies as close as possible to the edge of the spring with the notch cut out of it.


  Next, heat and bend the small hook near the spring’s opposite end, according to the spring drawing. Because you bent the metal a quarter turn before shaping it into a hook, you will not have to curve the metal laterally. When the spring is finished, this hook fits over the lock bar. Finally, heat an area of the spring about 1 inch on either side of the large offset, and bend the large loop as shown in the interior view drawing. A second, very small loop in the narrower end of the spring allows the spring to hook over the lock bar’s top and exert a slight downward pressure on it. At this point, all the tensile strength (the springiness) will have left the spring. To restore it, heat the entire spring until it glows, and then quench it in a pan of water.


  Making the Key

  To ensure the smooth operation of the lock, make the key before the locking mechanism is attached to the lock plate. The shaft of the key is a 3-inch length of 3⁄16-inch round stock. Cut the head, or teeth, of the key from a piece of 1⁄8-inch-thick flat stock. When you have cut the teeth, weld them to the shaft at the location shown in the key drawing. The handle of the key can be as elaborate or simple as you like. Our handle is a simple ring bent from a heated length of 3⁄16-inch round stock and welded to the shaft.
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   Ward Frame Construction

  Cut the ward frame, marked C on the interior view drawing, from 1⁄16-inch thick flat stock. Heat it and bend it to shape as shown in the drawings of the ward frame. For instructions on heating and bending metal, see page 9. Drill a 1⁄8-inch hole in each of the ears to facilitate the attachment of the ward frame to the lock plate.


  Next, cut a ¼-inch length of thin-walled steel tubing, and weld it to the center of the interior face of the ward frame. The location of this cylinder can be clearly seen in the ward frame interior and top views. This cylinder holds the key in its proper position when the lock is being opened or closed; when the ward frame is riveted to the lock plate, the cylinder must be directly behind the circular open- ing at the top of the keyhole.


  Cut two rectangular ward blocks from 1⁄16-inch flat stock as shown in the interior and top views. Be sure that the ward blocks pass easily through the notches in the key. Shaping the rivets on the ends of the blocks resembles working on the lock bar supports, but these rivets must be round rather than square. Begin with a fairly coarse file and work down to a fine-toothed file to give your rivet a smooth surface that will pass easily through a hole in the lock plate. Again, be certain the shoulders at the base of the rivets are square and flat to ensure that the ward blocks do not turn once they are riveted in place. The rivets can be welded to the ward frame once they have been peened in place on the lock plate.


  Drill a 1⁄16-inch mounting hole for the ward block in the ward frame to the left of the key cylinder, as shown on the interior view of the ward frame. To ascertain this hole’s exact position, place the end of the key in the cylinder and position the ward block in the proper notch in the key. Place the ward frame in position on the interior surface of the lock plate and replace the key in the cylinder. Position the ward frame so that the key can be removed and reinserted through the keyhole without difficulty. Clamp the ward frame in place on the lock plate, and determine the position of the ward block that mounts on the face of the lock plate. The key must be in the lock for this phase of the operation, or the ward block may not align with the key. Now remove the key and ward frame, and drill and mount the second ward block. This rivet is marked C on the exterior view drawing.


  Reposition the ward frame on the lock plate and reinsert the key. Mark the locations of the ward block’s mounting holes on the lock plate. Remove the ward frame and drill the holes in the lock plate. These will hold rivets A1 and A2 on the exterior view drawing. Remount the ward frame and position it with two small rivets. Again, make sure the key fits into the ward frame and passes both of the ward blocks.


  The final ward, shown as D on the interior view drawing of the lockset and detailed in the third ward drawing, passes through the small slit in the center of the key. Bend this ward from a heated piece of 1⁄16-inch-thick flat stock. Be sure that the key can pass around it when it is fitted against the lock plate. Drill a hole in the ward’s tail and a corresponding hole through the lock plate’s face (B on the exterior view drawing), and rivet them together.


  Attaching the Lock Bar and Spring to the Lock Plate

  To guarantee that the lock bar lines up with the key, first place the key in the lock. Then position the lock bar on the lock plate so that the end falls across the hasp staple hole as shown in the interior view drawing. Set the lock bar supports in place on the lock bar so that the rivets are beneath the lock bar. There must be enough space between the lock bar supports to allow the spring to set between the small ear on the upper left corner of the lock bar and the lock bar support on the right (see the interior view drawing). The lock bar must also be positioned so that the key will move it from left to right as it is locked and unlocked. The key’s only contact on the lock bar should be with the downward-pointing teeth; it should not touch the bottom of the bar itself.


  Mark the positions of the rivets on the lock bar supports, and drill 1⁄8-inch holes in the lock plate. With a small file, rub the holes square, then insert the rivets and peen them over. Note: If you do not have jeweler’s files, file the rivets round, mount them in round holes, and weld them into place to ensure that they do not shift. Place one of the lock bar supports in its proper hole, and peen over the rivet on the lock plate’s face. Insert the lock bar and the second lock bar support into place, and peen over the second rivet. These holes correspond with rivets D1 and D2 on the exterior view drawing. The lock bar should now move freely back and forth in front of the hasp staple hole.
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