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PREFACE

Every labor-saving invention eliminates a hand skill. The Industrial Revolution eventually caught up with the smiths, as it did with all other hand craftsmen. They and their skills passed into history, unmissed as the technological world burst upon us. The loss is that trade secrecy kept others from sharing their knowledge.


Now, in a new generation, old skills are being rediscovered and forgotten tools used again, in new and exciting ways. In 1976 Southern Illinois University at Carbondale mounted a landmark exhibition, Iron Solid Wrought USA, the first within memory to celebrate iron forging as an artist’s medium. A few years ago not one art school offered a course in this field; now several do so.


The Artist-Blacksmiths Association of North America (ABANA) unites smiths, young and old, with a mutual exchange of information about ironwork. Foundations provide grants for craft programs of all kinds, and a buying public exists that appreciates the individuality and beauty of good hand workmanship. This renaissance is good news. Now it is possible to see a practicing smith at work without going to a museum village.


If it is important to preserve the products of past crafts, it is equally important to preserve the crafts themselves. Culture includes not merely the collection and admiration of artifacts, but also their making. In this sense, culture is more meaningful as a verb than as a noun. For to culture means to nourish, cherish, encourage, improve. This means life, not death.


As long as masters have been creating art, others have been studying the masters’ creations, seeking to divine their secrets. Copying is not done for the copy alone, but also for mastery of the skill that made the original. A smith who learns the method by which the master worked increases his own skills, and probably finds an easier way to work. After all, the masters whose work has come down to us were themselves the beneficiaries of a thousand years of previous practice.


What follows in these pages is not a course of lessons, but a case book of some of the work that has passed through my shop. It records only the way one smith works.


I welcome all new smiths to this fascinating craft, and admire the variety and creativity of the work being done at today’s forges. 









1 INTRODUCTION


In order to help the reader, follow some of the techniques shown in the following pages, a description of the shop and its layout is the best way to begin. The main work area is eighteen by thirty feet, with an eight-foot ceiling, affording room to raise a sledge. An attic provides storage space for seldom-used materials. The forge lies at one end, with a fire-safe floor of brick laid in sand, eleven by twenty feet. The single chimney is flanked by two forges, back to back, with a tool supply for each.


The Main Forge Area

The need for speedy decisions leaves little room for disorganization. Tools required should be within reach, and those not needed should be out of the way. Enough clutter will develop with the best of intentions; tools that are used only occasionally are stored elsewhere. Because most of the work done here is small in size, no great space is required, so it is possible to move from forge to anvil or vise in a couple of steps. The anvil is so placed that when working the fire, one makes only a quarter turn to face the anvil. This seems to be a more practical arrangement than having to make a complete about-face from one to the other, when more time is lost in making the move. This way, a turn of the head shows whether the anvil is clear and ready for work.

In the photo on page 3, along the wall at the left is an iron rack of plank shelves, open at each end, in which iron bar stock, cut in four- to five-foot lengths, is kept. Longer bars are seldom needed. They are stored in another rack, and are cut and fed to this one as the work may require. It is unsafe to stack bar stock on the floor.

The forge is built of brick, three feet high by about three feet square, high enough for a tall smith and light work, and large enough for most work of this shop. On the near side of the forge lies an old cast-iron flat sash weight which serves as a welding block. It is bedded in fine coal and is used when welding thin material, to save time in moving from fire to weld. On it is the flux box and a wire brush for scale removal. A forge rake and straight poker lie behind the block. At the smith’s end of the forge is a bar of two-inch-square steel set on end and held in place with staples; this is used as an anvil when pointing quantities of nails. In the right foreground stands a bickern, which is portable and is set into a gum stump. Behind it is one of the shop’s tongs racks.

An adjustable iron helper, for supporting ends of bars, appears in the left foreground. Above it is the hammer rack with a group of cross- and ball-peens, and a five-pound, short-handled, double-faced sledge. Above the rack, in rows, are anvil tools such as hardies, swages, bicks, punches, and mandrels. Above them are spring clamps for holding round stock in the vise when upsetting for rivet heads and the like.

The leg vise, with six-inch jaws, is hung on a railroad tie set two feet into the ground. Beyond it, under a window hidden by the iron rack, is a bench on which is thick cast-iron plate, twenty by forty inches. It is the type bed from an old cylinder printing press, and makes a fine surface plate for flattening strap hinges. It is calibrated along two edges, and its surface is scribed with intersecting lines that form three angles of 120°, for spacing and aligning tripod legs for candlestands and similar work. Storage space for jigs and such is under the bench. On the wall above the bench hang spring dies for forming knobs and collars under the power hammer, and on the plate is a rod cutter.

On the floor is the slack tub and fire sprinkler, and a cast-iron cone mandrel for forming rings
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Main forge area, Donald Streeter’s shop, Franklinville, N.J.
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The anvil.



and bands. Under the far window is another anvil and tool rack. On the wall to the left of the window are staple benders and hinge-eye benders.




The Anvil

The anvil, one of three alike in the shop, is a Kohlswa Swedish steel blacksmiths’ pattern weighing one hundred and fifty pounds. It rests on a cherry stump set two feet into the earth, with a hardy held by a staple in the wood. It is not strapped down, because the various anvils have been altered to suit different uses, and are changed from time to time to suit the work. Since they are squarely bedded, and the work is comparatively light, such greater stability as strapping would furnish is not crucial. One anvil has been calibrated at its top front edge in inches and half inches, to be read from above, so measures can be taken without reaching for a rule, with consequent heat loss. The welding block is also calibrated along one edge, to aid in checking lengths of small strap hinges. The hammer is a three-pound cross-peen.
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Secondary forge area.






The Secondary Forge Area

This embraces the second forge and its family of tools, which is similar to the other. At this forge, however, the vise is set so as to be free-standing, in order that longer bars can be bent without obstruction. Also at this side of the shop is the acetylene welding equipment, not used much in production but valuable for welding and brazing jigs and silver-soldering brass doorknobs. On the wall beyond the anvil are ranks of headers for nails and rivets, punches, and drifts. A rack holds more tongs, a stake bickern, and a mushroom stake for forming sheet metals. On the bench at the right of the door are a bar folder for bending light sheet metal, a rod cutter, and an arbor press. In the right foreground appears one end of a four-foot box and a pan brake, for bending sheet steel up to fourteen-gauge thickness.
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Bench area.






The Bench Area

Because delicate forging often calls for much filing and fitting, the bench area should be designed so that such work can be done efficiently. At the far left in the photograph, partly shown, is the iron rack for long bars, from which bars can be taken to the bar shear at the far right, to be cut to length. At the left end of the bench hangs a portable punch that can be mounted in the vise for punching holes in light pieces such as H hinges and thumb-latch cusps. On the bench near it is a Beverly shear, an efficient tool for cutting sheet steel, since its design permits cutting curves as well as straight lines. This model works with material to fourteen-gauge; larger models accommodate thicker material. Forming a bench support below it is a set of drawers for storing small tools, patterns, and other material not in daily use. Another set is built into the corner above the bench for similar use. Such arrangements keep tools out of the way and free from rust.

Separating the bench from the show window is a baffle board, which provides privacy while making display space in the window. A two-by-four set on edge with holes drilled in it holds some of the most-used small tools. Here the set of files is within easy reach, with center punches, tap and die wrenches, reamers, and other tools arranged in convenient locations along the line. Since the file is an important tool in finishing small iron-work, there should be an ample selection of both size and type. Here there are round, half-round, flat, and square, in bastard and second cut, from six to sixteen inches in some types. There are times, with large work, when a sixteen-inch file will be the best choice with which to attack a mass of metal. Even with smaller work a longer file often means fewer strokes. When filing H hinge joints, for instance, a square file, being narrower than its equivalent length in a flat one, will fit the joint better and provide the advantage of a longer stroke. Grinding off teeth from one side permits filing a sharp inside corner, required in hinge joints.

A cast-iron surface plate lies on the bench, and on it a steel block for an anvil. The vise is small, with three-inch jaws, ample for small work, of English make, and well built. It is poor economy to try to use a badly constructed vise.




The Bickern

This small stake anvil, perhaps more properly called a beakhorn stake, is very useful for certain purposes, and being portable can be placed where most useful. Although bickerns still may be found in some antique shops catering to tool collectors, few of them will be satisfactory for the sort of work for which this one was made. Its face, heel, and horn are used for small work, but its main function is to provide a series of holes of varying sizes for welding and bearing seating when forging strap-hinge pintles. The holes are slightly oversize, from three-eighths inch to five-eighths inch by sixteenths.

This bickern was forged from two pieces. The top, or working body, was made from an old wagon axle, of steel, two inches square. The ends were forged under the power hammer, leaving a boss in the center, with its width reduced to one and one-quarter inches. The boss was split with a hot chisel, and opened to a V shape. A piece of wrought iron, one and one-quarter inch square, was forged to a wedge end to enter the V, and welded there to form the stake. A collar was welded to form a shoulder, and the end forged out to drive into the gum stump. Hardening and tempering were not needed, since only very hot iron, and light blows, will touch it.
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The bickern.






The Hand Hammer

This is the smith’s most versatile tool, for with it he can make many others—chisels, punches, tongs, and swages. Of all forms, for the type of work described in this book, the cross-peen is the most useful, particularly if the smith works without a helper. With it he has two tools in one, a hammer and a fuller. A flip of the wrist changes tools with no time lost to pick up one or the other, while the iron cools and his attention is diverted. Ball-peen and double-faced hammers have their appropriate uses, and will be found in the hammer rack along with the cross-peens.

Smiths may find the size and weight choice of cross-peens limited these days, since ball-peens are more plentiful in greater variety. Converting a ball-peen into a cross-peen is a fairly simple matter. Choose one of the right size for your use, not necessarily new, but of good steel.


[image: chpt_fig_006.jpg]
Top to bottom: cross-peen converted from ballpeen, two and one-half lbs.; light forging hammer, one and three-quarter lbs; forging hammer, three and one-quarter lbs; bench hammer, forged from iron with steel face, one and one-quarter lbs.



In a deep, clean fire, slowly and evenly heat the ball end to orange and forge it to cross-peen shape, squaring the end on the hardy if need be. Then bury it in the ash pile where it can cool slowly until annealed. When cold, file or grind to shape, leaving no sharp edges. It is then ready for hardening and tempering.

Again, at a slow and even heat, bring the whole hammer to a cherry red, since the temper has been drawn from its face during the forging heats. Do not quench it in a bath, which may cool its edges while leaving the center hot, hence soft. Instead, while at the red heat, hold it face up under a stream of lukewarm water from a faucet, allowing the stream to fall on the center of the face and run down over all the edges. This will quench the center, which can barely be too hard. As soon as water stays on the face, polish it with a brick or other abrasive, to show the bright steel. The heat remaining in the body will run to the face and the temper colors will appear. When the oxide is brown, quench it.

Then heat the peen end, cooling the face end as need be to hold its temper. When about an inch of the peen is red, quench a half-inch or so, polish, and draw to a brown. In this way you can provide yourself with cross-peens of any desired weight.
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Top, thumb atop handle for flat blow; bottom, thumb at side of handle for angle blow.
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Effect of hammer control, forging a point.






Hammer Control

Most smiths will, out of their experience, find what is for them the best grip to use in swinging the hammer. But since this book deals with hand forging in rather exact ways, the use of the hand hammer should be considered as something more than wielding a chunk of steel on the end of a club. It is because as much time will be taken to heat the iron as will remain in the heat to forge it that “strike while the iron is hot” has any meaning at all. Therefore, a great part of the smith’s dexterity lies in his ability to strike the right kinds of blows, in the right places, as quickly as possible.

One key to hammer control is the position of the thumb on the handle. This is not surprising, considering all the other fields of manual skill where rules of thumb literally apply. Whether it is a baseball bat, a golf club, or whatever, the thumb position often dictates the accuracy of the swing. In filing a flat surface, the thumb is placed atop the handle in order to avoid having to control the natural tendency of the wrist to assume that position when otherwise held.

Two basic blows are used in drawing hot iron: that which produces a flat surface parallel to the anvil face, and that which forms a surface at some angle to it. Since it is the face of the hammer which makes the forged plane, accuracy consists of controlling its angle in relation to the anvil top as the hammer descends vertically.

This principle can be demonstrated in a simple forging exercise, that of forging a point on a square bar. Consider that the anvil face is a flat plane of fixed nature. The hammer face is a plane that can assume any angle from horizontal to vertical, and in such position can be driven down into or on hot iron. Logically, if the hammer face is parallel to that of the anvil, the blow will produce a flat surface. However, if the hammer is held at any other angle, and the hot iron is flat on the anvil, the blow will forge a dent or bevel, depending on the placement of the blow. The choice between a flat or angle blow can be determined by the position of the thumb. With the thumb held on the top of the handle, and the wrist held naturally, untwisted, a flat surface will result from a vertical blow. With the thumb moved to either side of the handle, any chosen angle can be forged with equal ease and control.

To forge a point, then, the hammer is held at an angle which is one half of the included angle of the proposed point, the anvil producing the other half, and the bar raised on its end so its axis bisects the angle between them. Vertical blows delivered with one-quarter turns back and forth between them quickly will forge a point at the center of the bar. Because the wrist always holds its natural position, angles remain constant without strain.

This is not to say that this is the only proper way to hold the hammer. It is perfectly possible to produce fine work with all fingers and thumb wrapped around the hammer handle. To roughly reduce stock no such refinement is necessary. But for sustained production of accurate work it is a habit worth acquiring.
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