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PREFACE TO THE NEW EDITION


With the back-to-the-land movement largely a memory, the role of blacksmithing as a craft has changed. In the early 1980s, when this book was first published as Country Blacksmithing, homesteaders learned crafts like blacksmithing to assert their independence from the modern world of factory-made throwaways. They wanted to create something that was beautiful, useful, and home-fashioned.


Although most blacksmiths today tend to be hobbyists, not homesteaders, their eagerness to learn blacksmithing comes from the same desire for authenticity. Like most craftspeople, the smith produces one-of-a-kind creations that people want more than they may really need. Whether forging fine knives of carbon or Damascus steel or creating delicately wrought iron gates, the smith’s work today is cultural rather than purely necessary.


There are those who make a living from it. In our area are two highly successful smiths who cater to wealthy clients. Both specialize in grilles, gates, and other ornamental iron. Both have spent years building names for themselves, and their work is now in demand. One has grillwork in the National Cathedral in Washington, D.C.


Most of us, though, practice our craft not as our principal livelihoods. I know a carpenter who does smithing as a sideline. He can forge a latch or a set of hinges at a reasonable price. A stone mason I know once thought he could stay alive by smithing. He couldn’t, but he still enjoys it, specializing in tool forging. My friend David Morris, a doctor, has a complete shop at his home. I met him when he took a six-day workshop from me to learn how to use all those tools.


I used to go out of my way to fashion necessities of iron and steel myself, scorning factory-made products I didn’t have the money to buy anyway. Today, however, my blacksmithing is mostly limited to the needs of the historic buildings we restore, and an occasional commission. I still forge knives, chisels, pot racks, fireplace cranes, and andirons, but more often ornamental hinges, Norfolk or Suffolk latches, reproduction sconces, and other wrought-iron fixtures for whatever house we’re working on at the time.


But aside from my restoration work, I do smithing because I enjoy it. I like being able to forge anything I can imagine and anything I might need, from stray pieces of iron or steel. And I know each piece will be the only one just like that. Your forged work will become heirlooms.


The decision to forge something yourself often comes down to whether you want the hand-forged chisel or you’d be happy with the plastic-handled one from the hardware store. Case in point — my daughter Chelsea was studying geology in college. She wanted a geologist’s stone hammer, and she didn’t want a factory-made one. She didn’t ask if I could forge it for her, but how soon could I do it?


Well, now. How do you turn down such an opportunity? I had some good coil spring stock in the shop, after all. Took just over half a day to make it, with polished ash grips and the tempering colors left in. No way could a mass-produced hammer have filled the bill nearly so well. Chelsea loans it only to special people who really appreciate it.


You might also find yourself forging something because you just can’t get it anywhere else. When I bought an old Case tractor a few years ago, I designed and built a three-point hitch for it. Then I discovered the hydraulic pump shaft, driven off the engine timing gear, was broken. No replacement available. My choices were either to have a machine shop duplicate the shaft or do it myself. The shaft was threaded at one end, with a step to a smaller diameter. It wouldn’t be simple, but hey, I’m a blacksmith, right? The shaft wasn’t perfect, but it’s still functioning years later.


Be warned, though. This craft will get into your blood. No matter how serious you are about blacksmithing, whether you’re a purist or a hobbyist, a beginner or a veteran, you will never again look at the black metal in the same way. And it’ll be hard to leave it alone.


Charles McRaven


Albemarle County, Virginia


January 2005





1
THE PIONEER SMITH
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Setting up your forge on your own farm or modern homestead will parallel so nearly the experience of the pioneer blacksmith coming into the new country that comparisons are inevitable. You may already have your place established — cabin, clearing, garden — and you will no doubt be a settler first and a blacksmith second, instead of the other way around. You may wind along your woods road in a wheezing pickup truck or a station wagon with your anvil sitting solid back there and your tools clinking on the way home. But it’s all so nearly the same. The early smith made settlement possible; in this day the craft can make it so much better, so much nearer the independent ideal.



The Frontier Forge



The pioneer smith came into the new country much like the other early settlers did — with axe and rifle and his family, if he had one, in the search for land. He was most often a farmer, too, and the hunger for new territory drove him, as it drove the others, west from the Carolinas, from Virginia, and from the Northeast.


But this man had in his wagon a treasured anvil, a hammer or two, an assortment of scraps and bits of iron, and a head full of answers to the mysteries of working the black metal. He’d served a long apprenticeship in a shop in the eastern settlements, and maybe as a journeyman in a wagon works or a musket factory.


And his wagon, laden with the barest needs for a frontier home, moved slowly with its weight of iron toward the beginnings of a settlement. A primitive gristmill might be set up at a big spring, its timbers raw and new among the fresh stumps and the falling water. These two craftsmen often located together, the smith and the miller, to serve the scattering of backwoods cabins hewn from the crowding forests.


The smith would find a welcome among the hunters and the settlers in the creekside clearings. He would often be taken into an already crowded cabin with his family so he could get his shop put up sooner. His house could come later, with a community log-raising marked by hard work, good food, courting, games, and raw, new whiskey from yet another craftsman’s still.
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Blacksmithing has changed little since the pioneer smith set up his forge in the new country.


Under a shelter of some kind, the smith would build his forge, often of stones laid up with clay between, with a passage for air from the giant wood-and-deerskin bellows. The primitive forge might have a flue or might not. It might have an iron firebox cast back east or one of his own forging, riveted together. Or he might have used a grate of iron bars set into the stonework, and no firepot at all.


Tongs would perhaps have been brought west, but most likely space in the wagon was reserved for tools that were harder to make. Taps and dies for threading handmade bolts were rare and prized, and a smith was well equipped if he possessed these.


Iron was in short supply, and often steel was available only by close trading or by the slow process of case-hardening in the forge. The frontier smith traded habitually, for food and supplies, for worn wagon tires and pieces of horseshoes to be shaped into the needs of the new community. Charcoal was his fuel, burned in sealed kilns, unless he was in coal country.


Crafting Everyday Items


The pioneer blacksmith made the shoes for the settlers’ horses, and the chain for their harnesses, and mended the broken iron braces for their wagons. He hammered a new flintlock for a long rifle, or straightened its barrel, bent perhaps in a border brawl. The smithy became a stop along the lengthening wilderness road west, where the ravages of travel were patched and mended and the iron made whole again.


It’s hard to imagine how little the smith had to work with. In a situation where a simple bar of iron was almost nonexistent, he might hammer half horseshoes, worn in two at the front, into nail rods for nails for a split shake roof. Or he might shape a salvaged brace from a splintered wagon that could go no farther into an auger, case-hardening it into crude steel. And this same brace could have been part of a wagon tire before, or a worn axe, and something else before that.


The smith made it all, including household fixtures like swinging fireplace cranes, skillets, pots, forks, spoons, and knives, as well as the files to sharpen the knives. He made saws for the carpenter, hammered and hardened; mill picks to dress the miller’s stones; and iron collars for the wooden shafts in the mill.
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An early country blacksmith’s work, this double hook with upset ornamental ends was on a New Hampshire farm wagon.
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Forged scale, probably used in some business situation, which includes the long marked balance rod, beautiful hooks, a decorative spade at the end of the rod, the brass weight, very good chain work, and interesting means of attaching short rods to alter the scale markings.
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This nicely primitive chain hook strap is one of two on an Ozark mountain farm sled. The shape, hammered from an old wagon tire, kept the chain from slipping out when slack.
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Beautifully forged fireplace tongs which work smoothly as well as being artful. The workmanship at the hinge is especially well done.
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A really well-forged pair of scoops, most likely used in something like rendering, or in a tavern kitchen. The straining spoon’s holes are punched. The bowls are hammered to shape.



Of Iron and Steel



When iron became more common, the blacksmith poured the bearing metal for the sawmill shafts and hammered buggy axles and candleholders. As plows evolved to steel from the old wooden ones, as the circular saw came into being, and as the steam engine came along, the tasks of the smith changed. As the age of machines grew, he became a specialist, building and repairing them, until those same machines finally forced the smithy to close, ushering in a century of stamped-out, cheapened iron.


The frontier smith might trade for crude steel of a doubtful carbon content from back east, or he might venture into foundry work to produce his own steel if he had the knowledge and equipment. Most likely he would place a bar of wrought iron in a case of iron or clay, packed with ground-up bone or old dry leather or even hair. This case went into the forge along with the pieces he was shaping, and stayed red hot for many hours. Gradually, the red bar of iron inside absorbed carbon from the organic material around it as the material charred. The surface of the bar became steel, deepening as the treatment was repeated. When the bar was forged, the hammering spread the carbon steel throughout the iron bar to raise the overall content. This was case-hardening, a make-do way to produce a very limited amount of steel.


Sometimes the knife or axe or chisel was forged first, then casehardened so that only the outer layer was steel. As the tool later wore and was sharpened, the steel gave way to soft iron again. In the backcountry today, there are still a lot of old-timers who believe that you will eventually wear or sharpen a modern axe or knife down past the good steel to soft metal underneath
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A neat bit of early forgework, part of a bucksaw turnbuckle. It was made by hammering the loop of half-round iron, then forge welding the ends, rounding, and threading the left-handed threads for this half of the turnbuckle.
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A hand-forged log-skidding hook from the mountains of Kentucky. The point was driven into the log, with a chain attached to the ring. Two were used together, as a sort of free-form pair of grabhooks. This was a gift from Bill Chatfield, who I helped restore a log house, and for whom I forged two sets of andirons.


The Mysteries of Metal


The old blacksmith was often accorded an esteem far out of proportion to his knowledge. The term “black metal” refers only to iron, as opposed to tin or silver or pewter — white metals. But the early pioneers always believed that there were mysterious steels that could be contorted and return to their shapes, knives so sharp they’d cut into wood when laid on it, tempering fluids that imparted properties to the steel that defied wear.


Of course, the old smiths did nothing to discourage these beliefs. Some tempered in ox blood, some in mercury, for the supposed superior qualities they gave the steel. There’s a story of one illiterate smith who bought at great price a recipe for a quench guaranteed not to crack the steel and to make it harder than any other. He had the written down formula, and had it filled by a chemist, who was evidently in on the swindle. After many years of successful but costly use of the magic liquid, the smith revealed the formula to a trusted associate who could read. It called for so many parts aqua and so many of chloride of sodium. That story’s been around among smiths for a long time.


Today we know that the liquid for quenching steel has only one function: to cool steel of a given carbon content faster or slower. Three basic liquids are used. Most smiths agree that plain water is fastest, for a harder steel, but its fast cooling can crack steel. Salt water, that mysterious formula, slows cooling somewhat, for a tougher steel that is not as hard. Oil tempering is the use of an oil quench that cools more slowly, for less hardness in the steel and more toughness. It all has to do with the boiling points of the liquids, nothing else.


On the other hand, you can read in half the books on the subject today that salt water gives the hardest quench, plain water is next, and oil is for toughness. My advice invariably is to try it yourself when you get to hardening and tempering steels. I will confess that I never use salt water at all, getting exactly the results I want, even in delicate toolmaking and knife making, from plain water or oil quenching. But lots of modern smiths quench only in salt water, and their method works for them.


The few early smiths who really knew this weren’t about to admit it publicly. Their reputations rested on their supposed knowledge of the mysteries of the iron, and this set them apart from the ordinary farmer or laborer. If more smiths had indeed known what was really going on in their often hit-or-miss craft, it would all still have been a grand ongoing joke.


Making Do


The amazing thing is that early smiths were able to do as well as they did to keep the settlers supplied. In fact, folks were just used to living with iron that wore out soon, with steel with brittle places in it that broke, and with workmanship that, while not perfect, was a vast improvement over their own abilities. The demands of frontier life were simple, and the smith’s work seldom had to be of machine-shop caliber to meet those demands.


Most farms and plantations had their own shops, and took care of most of their own needs. The commercial smith was usually located in a settlement, where other folks tended to specialize and didn’t have the time, inclination, or ability to do their own iron work. The farmer-smith shod his horses, made his chain and hinges, sharpened his plows, and steeled his axes as far as he was able, turning to the specialist in the village for the jobs he couldn’t handle.


Many an old homestead in the country today has a small forge back among the junk in the barn, and maybe an anvil half covered with hay. Grandpa did his own blacksmithing, and a lot for the neighbors, but Papa went off to town, and nobody’s touched that stuff for years.


Some years ago in Missouri, my neighbor Terry Burke was leveling the stony hillside in the woods outside his new house when he struck iron. It turned out to be a buried anvil, and more digging uncovered several sets of tongs, a froe, and some horseshoes. He called me to find out if I knew of a blacksmith shop there, because he’d found no trace of a building.


Well, this is only a couple hundred yards off the old stagecoach road around the mountain, at a spring where the little branch of a creek gets going. Most of the tools suggested a horseshoeing operation, so the earlier settler probably did some business with travelers on the stage road. There were traces of a bridge across the branch, and faint traces of a road up out of the hollow. The smithy probably collapsed with age or burned down many years ago. I traded a hand-forged broadaxe and some other homesteading tools for the forged Peter Wright 113-pound anvil. Terry split shakes with the froe, just as his predecessor on that site did.


This hollow, a tangle of second-growth woods when we came in 1972, apparently held a dozen or more cabins, and the old smith probably served them all, along with the transient trade. A washed-out mill dam farther down creek suggests another early craftsman. And the old log church still stands, down where our branch meets a larger creek.
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An early forged rope hook, probably shaped this way to attach to a taut line, keeping it secure, as it slid along it.



Modern-Day Pioneers



Your own experience setting up a place in the country will parallel that of other early settlers, in many respects. So will that of establishing your smithy, whether exclusively for your own farmstead use, to supply your rural neighbors as well, or even for commercial projects. You probably won’t want all primitive hand tools, like the living history museums try to use, but if you’re out past electricity, this is the course you’ll have to follow, more or less.


I use a combination — a hand drill press and a hand blower on the forge, but an electrically powered trip-hammer, and sometimes an acetylene cutting torch and an arc welder. I make my own tongs and chisels and punches and lots of other tools, but I buy a hammer head at a junk shop, and rarely pass up any cheap piece of blacksmithing equipment, even though I could make it myself.


But whether or not you are a modern-day pioneer, whether or not you use powered equipment, whether you are located in the woods or the suburbs, yours is a kinship with the frontier blacksmith. The hammer striking the forge iron, hot on the anvil, has never changed.
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Wrought-iron singletree with decorative snake hooks, from New England. The hook shape kept the trace chains from falling out.





2
GETTING STARTED


[image: image]


What can you expect from blacksmithing today? What will you be able to do with this demanding craft? What does it involve?


Good questions, all. Put simply, the craft of blacksmithing allows you to make by hand anything of iron or steel, depending on your skill level. Whether your interest is in antique tools, ornamental iron, knife making, forging useful household or workshop items, or even gunsmithing, you will be able to satisfy that interest. As you build your skills, you’ll tackle more complex forging procedures, for pieces of greater usefulness and/or beauty.


To smith, you’ll need a place to work, some tools, and a few materials, much like a beginner’s woodworking shop. But unlike that setup, which often grows into acquiring advanced and expensive machinery, the smithy can stay pretty basic. You’ll need a forge and blower of some type, to heat iron and steel to about 3,000°F. That’s hotter than a fireplace or stove. You’ll need tongs to handle that hot metal. You’ll need an anvil to hammer it against, hammers to do that with, and maybe a vise to hold the iron while you bend or twist it. A handful of other small tools will set you up nicely.


If you should succumb to the equipment/tool mania that seems to go along with other crafts and hobbies, you’ll find that you can make most of these yourself. And, perhaps best of all, blacksmithing tools don’t need to be upgraded constantly. Hammers do not become obsolete, and anvils haven’t changed much in a thousand years or so. Blowing on fire to make it hotter is an old trick, too.
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An efficient shop is the blacksmith’s most useful tool. You can operate under a tree or in an open shed, but a covered space devoted to your craft makes the work flow smoother. I built this shop in Hollister, Missouri, in the 1970s. Here, I made and repaired tools for myself and others, as well as conducted workshops for both the amateur and the professional.


If you’re a totally untutored beginner, this craft will probably look complicated, even intimidating. All those secrets it took a lifetime to learn. Those judgment calls. Those years of practice. Maybe you should take up birdwatching instead?


It’s not that difficult. It is easier if you like to work with your hands, if you enjoy making things. It’s a slow business, this shaping iron. But that’s part of its appeal — the investment in sweat and aching muscles that few others will make. And, of course, the pride in achievement that comes from using simple, even crude tools to produce pieces never quite to be duplicated, anywhere.


Start small. You may even stay small, forging just a few hooks or trivets or maybe a pot rack or fireplace poker. Nobody said you had to try to become a master smith. Enjoy what you’re able to do well.


Try to learn from another blacksmith. I experienced a real breakthrough when I worked with the late Shad Heller 30 years ago in Branson, Missouri, after years of dabbling. Reading a few books helped, too, but there’s no substitute for getting your hands in it.


So let’s get to it. If you find you don’t really like blacksmithing after all, there are all those birds out there that need watching.


Gathering Your Tools


Setting up your forge and acquiring the tools you’ll need is an exercise in invention. What you can’t locate at auctions, garage sales, or in junkyards, you can make yourself — and the more complete your shop, the easier it becomes to make more tools.


Setting Up Your Forge


The forge is, of course, the key to the shop. It has to be simply a contained fireplace with an air-blast channel, called a tuyere (too-yair) up through it. It can have an ash dump, a flue to carry off smoke, and a clinker-breaking device (a clinker is a chunk of metallic slag melted out of the coal). The forge can be iron or masonry or both. It can have a bellows or blower that’s powered by hand or motor. New forges are available, but they are prohibitively priced, and you should learn early to fabricate your own equipment. Let’s look at some alternatives.


I use three forges. One is a simple pan-type farrier’s forge with just a heavy screen at the bottom through which the air comes up, an ash dump, and a small sheet-iron hand blower, all set on pipe legs. It’s light, and handy for transporting to craft fairs and workshops. I have worked steel into a nine-pound wood-splitting maul with it.


The second forge is of my own construction, using a small but sturdy cast-iron blower, a cast firepot, and a tuyere with a triangular clinker breaker and an ash dump. The fireplace is steel plate, curved, with low sides and a cutout for long pieces. It’s on three legs of recycled reinforcing rod. This forge is heavier than the pan forge, and can handle bigger work.


The third forge has a heavy, deep cast-iron firepot set in stonework with the slitted round tuyere/clinker breaker and ash dump. It’s charged by a separate Champion 400 hand blower on its own stand, bolted to a concrete slab. This forge is four feet square, with a reinforced concrete fireplace cutout for long work. We heated a 70-pound anvil on it to harden it on one occasion, so it can handle heavy work. Its stone side forms part of the low stone wall of one side of my shop.


My brother John has a small forge made from an automotive brake drum, charged with a small sheet-iron hand blower. He does all the forgework for his farm, and a limited farrier business on it. His blower, attached to a pipe with an ash dump, came from a junkyard for $10.


Making a Simple Forge


I’d advise starting small, with a forge of your own devising, to avoid spending much money. You will soon find your own particular needs, and can be on the lookout for better equipment, or make it yourself. A large brake drum has a good shape for a small pan forge. Braze legs onto its outer rim; it’s cast iron, so brazing is the safest way to go (brazing is welding with brass, so the cast won’t crack as it cools). If welded with arc or acetylene, the cast iron should be preheated, then allowed to cool slowly afterward. Also, slant the legs of this forge outward to keep it from tipping, since it is so light in weight. Next, bolt a disc of steel plate over the big hub hole in the bottom, through the wheel lug-bolt holes. Bore G- to H-inch holes in a circular pattern in the center of this plate to let the air come through and for the ash grate.


Next, weld or braze a 2-inch water-pipe tee to the plate disc, and thread a 12-inch piece of pipe from it for the blower. Then you can use a pipe cap or collar and plug at the bottom to seal it. It is easily removable to dump ashes. Weld a bar across the plug to make it easier to unscrew.


Blowers


Shop around for a small hand blower. They can often be found rusted up, or with the handles broken, very cheap. The fan will usually be sheet iron and some of the blades might be bent, but you can straighten them. It’s harder to weld or braze replacement blades on and keep the fan in balance. You can soak the bearings loose with penetrating oil.


I recommend a hand blower because you have complete control over the fire. An electric blower will free your other hand, true enough, but you will burn lots more coal with an electric blower, and a moment’s inattention will let you burn carbon steel or thin mild steel, which you’d have had your eye on if you were hand cranking.


A leather bellows is the oldest form of air blast we know of. Aldren Watson goes into great detail on the construction of the bellows in his book The Village Blacksmith. The bellows takes a lot more room than the gear blower, but is more nostalgic. It was most often used where the blower wasn’t available, as when a pioneer built his charcoal forge out in the wilderness. The double bellows does keep on blowing for some time after you let go, however, which frees your hands for tricky things like forge welding.


If you brace your blower pipe to the lip of the forge pan, you can mount the blower directly on it. My pan forge is done this way, with a bolt through the pipe. The midsize forge blower is mounted on a plate. Also, if there is no clinker breaker, you must take the fire apart every time to clean it before you forge weld, since there must be no clinkers for this operation.


Otherwise, this lightweight forge will get you started and allow you to do most jobs around your farmstead. Keep the forge clean and out of the weather. Rain on burned coal will cause sulfuric acid to seep down from the sulfur and eat out the bottom of your forge very soon.



Building a Simple Forge
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1. A simple forge for most jobs. First, two pairs of legs of recycled reinforcing rod are welded together.
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2. The legs are welded to a piece of flat steel plate about 8 inches square.
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3. A piece of 2-inch water pipe is welded to the bottom of the plate, and a hole cut in the side, where a piece of 1¾-inch conduit is welded.
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4. An automotive brake drum is centered over the plate, and holes are bored to bolt through; orit can be welded in place. A grid of holes is bored to open into the pipe up from below. This is a top view.
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5. The forge nearly complete. The broken handle of a junked blower was welded and will get a wooden grip. The ash dump can be a threaded pipe cap or a weighted hinged trapdoor. A light steel rod brace strengthens the blower mount; it’s bolted to the blower mount and welded to the cast-iron brake drum with bronze or nickel rod. Care should be used not to let the fire burn shallow, or the plate base of the forge will burn or melt. This forge took less than four hours to build; materials cost less than $5.
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Masonry forge firepot, showing a tuyere/clinker breaker inside, with the handle weighted for proper air blast, air inlet, and ash dump at right. Cutouts at left (really the top, in use) allow stock to go lower in the fire.
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A Champion 400 blower on a stand, which I use with the big firepot in my masonry forge.
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Handmade, 4-foot bellows, belonging to Dr. David Morris, of Earlysville, Virginia. This is a double-action bellows, with the center panel held stationary and mounted horizontally. The missing handle pulls the bottom panel up to force air out of the nozzle and up into the top chamber, where a weight pushes it out after the handle is released, freeing both the smith’s hands.


Anvils


Next, find an anvil, and few tools are so hard to find. Like the forge, which can be bought new, the anvil is available, but it can be costly ($2 to $4 per pound, in 2005 dollars). There are two kinds of the London pattern anvil we’re most familiar with. One is the cast-steel anvil, which is one piece, with the top hardened by chilling as it is cast. Cast anvils tend to ring nicely, but that means next to nothing in determining their efficiency. (A brittle cast bell rings even better, but you can’t hammer iron on it.) The only part of the anvil that should be hard is the top surface, or face. When inspecting a used anvil, look for chips or cracks in the top, which I find to be most common in cast anvils. We’ll talk about repairing them later.


The other kind of anvil you’re likely to see is the forged one. Forged anvils were formed in three pieces: the base, body, and top plate. These were welded together sometimes as a technical school project, with strikers (blacksmith’s helpers) hammering the heavy sections at welding heat. The top plate was of steel, the lower parts of iron. The anvil was then chilled and tempered, affecting only the face, to harden it.
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