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Preface





  The intent of the Edge of the Anvil, when it was first published in 1977, was to provide the information to set up a forge, the knowledge of tools and forging process enabling you to teach yourself blacksmithing. This idea has not changed with the New Edge of the Anvil. But, what I have done is added resource information, corrections, eliminated outdated information, added more exercises and changes in the type of exercises. Emphasis has been put on design, the use of the computer and modern tools. The reasons are some information has changed, new knowledge has been realized and the nature of the village blacksmith has changed to that of the contemporary metal-worker. I intend the New Edge to be a reflection of this new artist/blacksmith.




  Even though this image has changed, I still emphasize the importance of examining beautiful old tools and pieces of wrought iron, deciphering the processes that were used to make them. It is by understanding the techniques that were used by our grandfathers that we can again be workers of iron. Unfortunately, many of the smiths who made these pieces have laid down their hammers, and the techniques have not been passed on to others. By examining these pieces closely, we can see how these masters worked and can get a glimpse of the processes that they used to create more complex pieces. This is the reason I have included the photographs of Samuel Yellin's work. Yellin may have seen what was happening to wrought iron years ago when he said, “The cause for the lack of development of iron craft in this country is that iron is used as a barrier and not as a bridge.” The barrier that Yellin was referring to was a barrier created by the need for security. The bridge was a visual bridge—to view out into the world. The Yellin portfolio was originally intended to serve as a guide to how small pieces and fragments were made. To better explain how a Yellin piece is made, Fred Crist now shows a technique he rediscovered. This section is called “Edges of the Anvil.”




  To add to the work from the past, another portfolio has also been added: the work of Martin Rose, a metalworker and contemporary of Yellin, whose work encompassed the Art Deco style.




  I have also included demonstrations of work by contemporary smiths to show the type of iron that is being created today. I would emphasize that by examining the work of today’s smiths much can also be learned. A bridge is shown by several contemporary smiths, selected to demonstrate a varied and different view of their work along with the exercises that explain the work. Certainly not acting as a barrier but as a bridge to view our contemporary world.




  It is to this sense of rediscovery, creativity and the new generation of blacksmiths that I dedicate this book.




  I would like to acknowledge and thank the many people that purchased the first editions of this book. Thank you for your letters, comments, suggestions and encouragement. It has kept the fires alive and I have truly enjoyed you all as new friends. Actually, your questions, especially the ones I could not answer, have formed the basis for editing and making additions to this new edition.




  Special thanks to Robin Andrews for the design of the cover, Christine Sinclair for the design of the charts, Tom Bromley at Centre Grafik for typographic help and for phases of the production, Michael Richman for proofreading, and my wife, Betty.




  Jack Andrews




  Ocean Pines, 2000
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New Focus on Blacksmithing





  My grandfather, like many blacksmiths of yesteryear, brings to mind an image of robust and independent craftsmen who were a main force in the early history of our country. They were central figures in the life of the villages, because they provided most of the tools and implements that were needed for the life of the community. The scale of work was small, personal and communal. These men were also forceful in the development of new industrial processes and the invention of tools and products. They widened the range of goods and products that this newly created force brought about. They were part of the industrial revolution and helped spur it on.




  Craftsmen changed their methods and scale of working from one-of-a-kind to production of many. These changes, along with advances in technology, brought about their own demise: the disappearance of the individual craftsman. The result was a change from the small shop run, by the individual, multipurpose craftsman to the large factory, hiring specialized workers for mass-production. The small-scale operation of the blacksmith was consequently lost to an abundance of mass-produced goods. This was the experience of my grandfather and the business that he created.




  Too frequently, we have criticized mass-production without seeing any of its benefits. One benefit is that, with an abundance of goods, today’s craftsmen have been freed to produce those things that have individuality and character. There have been several generations since the industrial revolution, and we now have the opportunity to reexamine the manner in which we choose to work and live.




  During the last decade, blacksmithing has grown, not only in the number of working smiths, but also in the greatly varying types of iron work being done: architecture, jewelry, sculpture and an abundance of utilitarian products. There are many people who have changed careers, bringing a rich dynamic of new ideas and thoughts into the metalworking areas. Blacksmithing used to be a male-dominated activity; now there are many full-time smiths and metalworkers who are female. The state of blacksmithing is changing it’s focus.




  Perhaps your work with blacksmithing will allow you to reorder your priorities, giving emphasis to new values and providing a new focus on your lifestyle based upon your own individuality and character.




  Graham Scott Williamson, in his book, The American Craftsman, questions:






   Where does craft production stop and industrial production begin? ... Our conception of craft as consisting of the spirit in which, rather than solely the means by which a production process is carried out. This would appear to be the only conception of craft and craftsmanship which can hope to take root in this technologically advanced age.







  Later he quotes Allen Eaton of the Russell Sage Foundation:






   “The time will come when every kind of work will be judged by two measurements: one by the product itself, as is now done, and the other by the effect of the work on the producer. I believe this leads us to some realization that there is hope for the future and that we do not have to be puppets of our culture and technology, but can be forceful in redirecting the thought and movement of our society, if we, as individual craftsmen, set an example by means of our attitudes to our work and towards others.”







  The ideas set forth and the alternatives suggested in E. F. Schumacher’s book, Small Is Beautiful, are in striking contrast to the general direction of our country today. Those who read the book may come to feel, as I do, that new attitudes and priorities may be in order.




  At a time when there is so much emphasis placed on progress, growth and expansion on a worldwide scale, it is almost heresy to say, “small is beautiful.” But the two elements can coexist. It is precisely because of the fast pace of all of our lives, the huge industries, vast population and overwhelming bureaucracy, that a reexamination of our values is essential. We see this all around us in the resurgence of interest in crafts of all kinds, in such small things as vegetable gardens and in a return to the simpler life. I feel that the village blacksmith’s smaller scale of work is a paradigm with which we can temper today’s living. We need not ignore the advances of science and technology, but we must recognize that in the haste to acquire and consume, we ourselves will be consumed.






   The world is too much with us, late and soon.




  Getting and spending, we lay waste our powers.... [W. Wordsworth]







  Gandhi proposed that we think in terms of “production by the masses” rather than in terms of “mass production.” The small scale smithy or studio, where only one or two people work, would certainly fall into this category. If work by its nature ennobles and enlightens, then we are working on the development of mind, body and spirit. A technology of production by the masses would use the best of modern knowledge and experience to help us live in ecological balance in the world. It would serve the people in contrast to a world devoted to mass production where the people serve the machine. Schumacher calls this Gandhian philosophy “intermediate technology.”




  I believe that some contemporary blacksmiths have a focus that represents intermediate technology. Others use the advances of modern technology, which includes the use of laser cutting technology and the computer, but still maintain the scale of the individual craftsman. These artists/craftspersons still take pride in each object that they make and derive pleasure from the creation of beautiful forms, tools and utensils.






   The poetry of the blacksmith shop has been a theme for writers for centuries, but there is little poetry in it to the blacksmith who stands at the forge day after day pounding and shaping unless he has studied, and finds new themes in every heat, spark or scale. If he can create beautiful forms in his mind and with his hands shape the metal to those forms then he can see poetry in his work. If he is but a machine that performs his work automatically, the dull prose of his occupation makes him dissatisfied and unmanly. [M. T. Richardson; Practical Blacksmithing, vol. III]







  Many smiths and metalworkers today are very definitely poets of iron! How do you see your forging, as poetry or work? To me, that poetic realness is more important than quantity and sameness, especially if one wishes—as I do—to realize satisfaction.











  
The Workshop





  Your first look around a metalworker’s studio might be confusing because of the great variety of unfamiliar tools and equipment covered with dust, seemingly in disarray and poor light. However, an experienced smith looks in on an order and working arrangement with the light of knowledge. This chapter is organized to bring that order and light as you begin your study of blacksmithing.




  The Smithy




  The smithy is the building in which the blacksmith works. This term is frequently confused with another, the smith, which is the person doing the blacksmithing. Don’t, however, confuse the space in which the smith works with the way he feels about it. Proper working relationships and attitudes must exist for good work to be done.
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  Smoke flaps open on the tipi.




  My first smithy was a shed with one side open. It was a starting point, but I allowed junk to clutter the working space, and soon things were disorganized. I soon realized that this had an adverse effect on the way I worked. I was easily frustrated. I began to plan and think about the different types of buildings I could construct. After a long search, I discovered what I was looking for: the tipi. I ordered the canvas cover from California and cut the poles in the wood behind my house. The tipi is 20 feet in diameter. The sun filtered through the canvas, providing good working light all day. By adjusting the smoke flaps, I could control the ventilation. On stormy days when there was a strong southerly wind, I did not work; I watched the woods instead. The tipi was not expensive, was easy to erect and was portable. The township where I lived did not allow permanent buildings or industrial buildings, and my tipi avoided these restrictions.




  The tipi had another quality which was important to me (aside from being true American Architecture): the quality of the workspace. It was a truly enjoyable place to work and I liked being there. The tipi was quiet when forging (sounds did not reverberate) and then there were only the sounds of the woods when not forging.
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 Layout of the equipment in the tipi.




  I worked in the tipi for five years. Because I was forging larger work, I needed more room and had to expand. My next smithy was an old brick building, 60x60 with a 25-foot ceiling. There was ample room to do many different things and to acquire a wide range of tools—along with an excess of junk. After considerable experimentation in setting up the shop I went back to the process that I used in the tipi and simplified the layout.




  I have concluded that there is no ideal smithy. Plan one to suit yourself, using available space, but keeping in mind the efficiency of a simple layout.




  The primary consideration when building or organizing the smithy should be adequate space. Set aside an area as you begin to collect your equipment and try different arrangements. (You can work outside, but this should only be a temporary arrangement.) Now consider the ways in which various pieces of equipment interact. Things may be convenient and orderly, but unless they relate in a functional manner, it will be more difficult to work.




  Working Relationships




  The diagrams of the tipi floor plan show the relationships of the pieces of equipment. They are drawn to scale relative to the amount of time spent at each location. The varying sizes of the circles and arrows indicate the relative values that I assigned to each piece of equipment. The general working relationships are illustrated here. This diagram can serve as a guideline for setting up your own equipment. (Since I am right-handed, the diagram is set up for those working right-handed as is the case throughout the book.) Most of your work will be done between the forge and the anvil. Each step that you save and each turn that you can shorten will be to your advantage. You may want to vary the distance from the forge to the anvil depending on the kind of work that you are doing. They can be close together when you are doing small pieces. but you will need more space when you are doing large pieces. Set up your forge and anvil first. Layout table, tool rack and other items can easily be moved.
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  Diagram showing the amout of usage and relationship of tools and equipment.




  When I worked in my tipi, I raked the earthen floor everyday before I started work. At the end of the day, I could see my footprints and my work patterns. The diagram of the work relationship was developed from this pattern. After working in the tipi for a while, I found that some of my right-angled arrangements were not very good, so I made some changes.




  If you are visiting another smith and watching him or her work, try to see how the space is used and try to imagine how this would work for you. Watching the forming of hot metal is fun, but don’t ignore the steps that the smith takes or their stance and posture. The way in which the tools are used by the smith is sometimes not apparent and often he or she will not be able to explain some subtle action. Observe, sketch and take notes.




  I assume throughout this book that you will be working by yourself while you are learning forging. This means that you will be a single handed smith. The descriptions and exercises are selected with this in mind. Later, some of the exercises will call for a slightly different arrangement for your equipment, because the striker, your helper, stands on the side of the anvil opposite the smith.




  The other important features of a good smithy are: proper light, good ventilation and adequate storage.




  Light




  It should be fairly obvious that you need enough light to see the work that you are doing, but many smiths ignore this important consideration. Working in direct sunlight can be a problem. It is difficult to see the color of the hot metal and to ascertain the temperature.






   If smiths would go to work and wash their windows, clean out behind their bellows, pick up the scrap that lies promiscuously about the shop, gather up the bolts, etc., they would be surprised at the change that it would make, not only in the general appearance of their shop, but also in the ease and convenience of doing work. One great disadvantage under which most smiths labor is the lack of light. Frequently blacksmith shops are stuck down in a basement or in some remote corner of a building. It is a fact, whether it be disregarded or not, that it is easier to do good work in a clean, well-lighted shop than in one which is dirty and dark. [M. T. Richardson, Practical Blacksmithing, vol. I, p. 75]
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  The Diamond Forge Tipi with prevaliling wind side rolled up providing ventilation and light.




  Ventilation




  Good ventilation is vital for your health. You must have a chimney and hood that draws properly. It will draw out the smoke and will help keep the ash from flying around. In addition, a good draft will help to keep the fire burning when you are doing other tasks.




  There are two basic types of chimneys: one made of brick and the other of sheet metal and smoke pipe. Unless you are an experienced mason or smith, it is best to plan something simple. The hood may either be attached to or hung over the forge, depending on your preference, although the bell hood will not draw as well. Think about the ways in which the chimney will be affected by things outside it, such as the shape of the roof, adjacent buildings, trees and prevailing winds.




  When you are setting up your forge, think about the flow of fresh air through the smithy. It is important that windows and doors be positioned to allow an even flow of cool air into the smithy.




  Another important feature of the smithy is the floor. I have worked on concrete floors, but they are hard on the feet and legs. In addition, it is difficult to “set” your anvil and other equipment on a concrete floor. The dirt floor in my tipi was better on my legs and feet. The concrete floor is better for moving heavy equipment and working large pieces. It also needs little maintenance. About floors, Holmstrom says:






   A plank floor is a great nuisance around the anvil. Every piece cut off hot is to be hunted up and picked up or it will set fire to it. I know there will be some objection to this kind of floor, but if you once learn how to keep it you will change your mind. To make this floor take sand and clay with fine gravel, mix with coal dust and place a layer where wanted about four inches thick. This floor, when a little old, will be as hard as iron, provided you sprinkle it every night with water. The dust and soot from the shop will, in time, settle in with it and it will be smooth and hard. It will not catch fire; no cracks for small tools or bolts to fall through; it will not crack like cement or brick floors. [J. G. Holmstrom, Modern Blacksmithing, p. 31]







  Storage




  Frequently you will wish you could remember where you placed a tool, test piece or a jig. Horizontal surfaces quickly become refuges for all kinds of implements. There are never enough flat surfaces, so provide as much storage as you can afford: tool and stock racks, sample and test piece shelving, cabinets and cases for flammable items along with the consideration for all of your other needs. As an example, considerable time can be saved in making a simple rack displaying your files—along with the fact that this saves the wear and dulling action of files banging around in a box.




  To plan or design the ultimate workshop is difficult, if not impossible. Allow it to grow and develop over time. Set aside a time to think about the work and activity of the previous week and make changes that will make your work more pleasant and productive. Some smiths do this at the end of each project or job, others set aside some day of the week to get organized and do preventative maintenance. Find your own method, don’t just go plunging ahead without taking time to reflect. To me, my shop is more than just a place to work—






   It is something to be able to paint a picture, or carve a statue, and so to make a few objects beautiful. But is far more glorious to carve and paint the atmosphere in which we work, to effect the quality of the day. This is the highest of the arts. [Henry David Thoreau]














  
Tools and Materials





  The Anvil
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 New style anvil pattern.




  The anvil is the king of tools for the blacksmith. Its design has been developed over centuries and there are thousands of different designs. Almost any type of anvil can be used to get started, but the preferred type of anvil is the “new style pattern.” New anvils are expensive and generally the older anvils will be a good buy. Look around for a used one. (Unfortunately, collectors and antique dealers are also looking.)




  There are several important things to look for when you are buying an anvil: the size, weight and general condition. Listen to the ring of the anvil when it is struck. Cran says:






   The quality of an anvil can generally be judged by its “ring,” a good anvil giving out a sharp, clear sound when struck with a hammer; if soft or not free from flaws, the sound will be dull. A good anvil mounted on a block in such a manner that it gives out its full volume of sound is easier to work upon than one where the ring is deadened. [James Cran, Machine Blacksmithing, p. 23]







  Hit the anvil lightly and notice how the hammer responds. Does it jump back up or does it just lie there? The hammer is partially lifted by the life of the anvil. A lively anvil can make your work much easier. Forged anvils respond well; in contrast, cast-iron anvils have a tendency to be dead and full.




  The main working parts of the anvil are the horn, the face and the edges; if these are not in good shape, you will have problems. Examine the horn for excessive chisel marks or dents; if it is only lightly marred, the imperfections can be ground out. Check the face for sinks; if they are not too deep, you can work around them. If there are large, long chips on the outer edge, consider passing up the anvil.
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  Plan and description of a new style anvil.




  Any used anvil is worn on the face. This is not always bad. My first anvil, 142 pounds, an “old style pattern;’ has a shallow but smoothly worn area on the face about one fourth of the way from the step. This slight depression is an advantage when I am straightening and bending, and most of the time, it is out of the way since I prefer to do most of my work about one-third to one-half the distance from the step.




  Selecting an Anvil




  To get started, buy an anvil that weighs between 100 and 170 pounds, depending on the type of work that you will be doing. When you are working single-handed and doing light work, a small anvil is sufficient, but when you are working with a striker, you need a heavier anvil. In general, it is better to have a heavier anvil than a lighter one. The weight of the old style anvil is described by the numbers on the side. It is an old system based on the hundredweight, one unit of which is equal to 112 pounds. The first number is in full hundred-weight the second number is in quarters of hundredweight, and the third is in actual pounds. An anvil marked 116 is the sum of 112, 28 and 6, or 146 pounds.
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