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TYPES AND SPECIES OF WOOD

Cherry: America’s Premier Cabinatewood

by Jon Arno

Of the hundreds of woods I’ve spent a lifetime studying, none has so captivated me as cherry. Even now, when I bring it into my shop, its pleasant scent, subtly warm appearance, and satiny feel soothe me with a sense of familiarity and comfort. And yet every time I choose it for a project, my confidence is shaken. This species often seems to have a hidden personality—always friendly but never totally forthcoming. There are, of course, tangible and physical reasons behind the mysteries and magic of cherry; at least, I’ve discovered a few of them.

In many ways, our native North American black cherry (Prunus serotina) is a nearly ideal cabinetwood. Its density, texture, stability, durability, working properties, color, and figure are as beckoning to some woodworkers as a cold beer on a hot summer day. And history would seem to second that conclusion, because cherry has figured prominently in American furniture. Museum-quality pieces turned out by skilled 18th-century cabinetmakers are among the finest examples of American craftsmanship of that period. Also, the Shaker craftsmen of the 19th century, who certainly knew a thing or two about practicality and function, chose cherry for much of their best work.

So, how could the beginning woodworker go wrong in selecting cherry? Actually, it’s surprisingly easy. In experienced hands, cherry yields results of uncommon beauty, and it deserves its place as one of the world’s most prestigious cabinetwoods. But learning the whims and ways of cherry is one of woodworking’s great challenges, and cherry bestows its many charms only upon those who toil for the privilege.

Why the Wood Can Vary So Much

You never can count on any two shipments of cherry being quite the same in either color or texture. Nor can you ever completely count on its consistency from board to board within a given shipment. While one board may display the classic flesh-pink color and subtly intricate figure that is most common to this species, another will reveal a noticeably wavy curl in the grain. The next may be peppered with jet-black gum pockets, while still another will be slightly coarser textured, perhaps even flaunting decidedly greenish or chartreuse highlights. And if you’re tempted to blame all of this inconsistency on sloppy handling and sorting at the mill, you’d probably be wrong. In fact, much of the varied lumber in each shipment you receive actually may have come from the same log.

The average cherry tree lives a hectic and stressful life because it is what ecologists and foresters refer to as a nurse tree. It performs the role of being one of the first species to get established when forest lands have been clear-cut or burned. Its roots help to hold the topsoil against erosion, while its foliage provides a sparse canopy for the retention of moisture and the protection of the seedlings of other species. In other words, cherry is a transitional player in the natural process of reestablishing a mature forest because it serves the needs of other species that will overtake it eventually. It helps to jump-start the reforestation process with its ability to disperse very quickly. Because birds eat the fruit and then pass the pit intact through their digestive systems, cherry arrives where it’s needed, so to speak, by airmail. Given this symbiotic relationship with birds, cherry can become established on fallow land even though the parent trees may be located many miles away. In fact, so mobile is this species that pockets of it exist along bird-migration routes as far south as Central America. Also, cherry grows rapidly in full sunlight, but it is exceptionally shade intolerant and doesn’t grow tall enough to compete for sunlight in the canopy of a forest with other more robust species like maple and oak.

What all this means from the woodworker’s perspective is that a typical cherry log represents a microcosm of perpetual change. Because a cherry tree spends its life struggling in an immature forest setting, exposed to constant shifts in the source of light and the ever-increasing competition from other species, it is in a state of constant adjustment. All trees compete for their place in the sun, but cherry virtually never wins. And as the surrounding canopy closes in above them, cherry trees often are weakened to a point where they are susceptible to infestation by insect larvae, triggering their natural defense mechanism to produce more gums. Those gums contain chemicals that affect cherry’s pigmentation, its patina-forming properties, and its potential toxicity—all topics of considerable importance to the woodworker.

A Color Like No Other

The chemical compounds produced by cherry, which wood technologists refer to as extractives, are the building blocks of the wood’s unique pigmentation. As with all species, once the living tree produces these extractives, they are transported inward through the rays, where they are stored in the inner wood tissue that eventually becomes heartwood. It is the greater concentration of these extractives in the heartwood tissue, and their tendency to form more complex compounds called polymers, that produces the wood’s natural heartwood color. With most species, these polymers develop more or less completely while the tree is still alive. They may oxidize and undergo subtle changes once the log has been milled, but the dominant pigmentation of most woods is relatively stable once the heartwood develops.

While cherry’s extractives do polymerize to some degree in the living tree and give the wood its initial flesh-pink color, they remain exceptionally reactive, even after the log has been milled. Unlike most other species, the extractives in cherry are photosensitive. They tend to darken, rather than fade, when exposed to light. There are a few other woods with photosensitive extractives—purple-heart, for example—but in most cases, the exposure to light causes a rather quick and complete conversion of their extractives into relatively stable pigments. Cherry is different: While the initial darkening effects of light can be seen almost immediately, continued exposure to light seems to result in an ever-deepening patina over the span of years or even decades. To be sure, strong light eventually will bleach the pigments in cherry, as it will in all woods, but it is a long time coming before it happens to cherry.

The patina that cherry develops is one of the key reasons cherry has such a dedicated following among experienced woodworkers. The beautiful translucence and ever-darkening depth of color can’t be faked, and there’s no substitute. But getting the most out of cherry isn’t an easy task, either when processing it from the log or when using it in the shop. As is the case with walnut, mills often steam cherry to make its color as uniform as possible. The heat generated by steaming darkens the sapwood in both species, but it seems to work more quickly and permanently with walnut because the extractives already present in the sapwood are more immediately and indelibly converted. At least up to the level of its raw, flesh-pink color, steamed cherry has this same initial advantage. However, the benefit is fleeting as its less stable, long-term patina-forming process kicks in.

I’m not certain whether the ultimate long-term color of cherry is more dependent upon differing quantities of extractives present in the sapwood versus the heartwood, but there is no permanent fix that will make cherry sapwood keep pace with the heartwood as the color changes over time. Woodworkers skilled in the art of touch-up staining can do wonders to mask the initial contrast between sapwood and heartwood, and the use of finishes that block ultraviolet light will retard the patina process, but nothing short of perpetual darkness will stop it. For this reason, most experienced cabinetmakers are a little more particular in avoiding cherry sapwood than they might be with other species.

To be sure, there is nothing wrong with using cherry that contains sapwood, if your objective is to achieve a strikingly variegated appearance. But when you intentionally employ this artistic license, it is important to maintain a sense of balance so that the sapwood streaks are both plentiful enough to be an obvious part of the composition and well distributed throughout the piece.

From an artistic perspective, variegated cherry is just one of several legitimate options this species offers. I can think of at least four, or possibly five, subtly distinct cherry cabinetwoods: first, this variegated look, with its sharp contrast between heartwood and sapwood; the equally rustic look offered by the spotted or streaked appearance of gummy stock; the classic, mellow warmth you get when using top-grade, clear heartwood; and the fancier and more complex effect that comes from using a pronounced curly figure.

The fifth incarnation of cherry, and one of my personal favorites, is when the stock contains vivid greenish or chartreuse highlights. This unusual trait typically is seen in conjunction with stock that is a little coarser textured than normal and also is somewhat lighter in weight. It may in part be the product of cherry trees that have experienced spurts of unusually rapid growth, possibly in combination with something in the soil that interacts with one of cherry’s extractives to create the greenish highlights. But whatever causes it, this trait is beautiful to my eye. The highlights are fugitive, and stock with this unique pigmentation never seems to darken quite as deeply as typical old-growth cherry heartwood. As with any of the other four variations this species yields, it is important to sort the stock carefully and use whatever form you choose exclusively in any given project.

Admittedly, for the small-time avocational woodworker, being extremely picky when it comes to stock selection isn’t always an easy thing to do. Most hardwood retailers will allow their customers some reasonable freedom in sorting through their inventories. But in my experience, the best way to buy cherry is in the largest quantity you can afford. Because of the variability of cherry, I cannot overstress the advantage of having an abundance of it on hand in your shop while a project is in progress.


An Ideal Cabinetwood
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PROPERTIES

Cherry is unique among cabinetwoods in that it is the only major timber belonging to the Rose family (Rosaceae). Its darker color, more pronounced figure, and unusual, light-stimulated patina also make it unique among the world’s most prestigious timbers.

Density: Medium

Stability: Good

Texture: Fine

Porosity: Diffuse

Durability: Good
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WHERE IT GROWS

North American black cherry primarily grows in the eastern half of the United States. Cherry trees reproduce with the help of birds that eat the fruit and distribute the seeds during migration.

[image: Image]

LEAF PATTERN

Leaves are bright green, lance-shaped with serrated edges, and taper at both ends to a sharp point. Fruit is small (less than ½ in. dia.) and grows in clusters of six to 12 cherries, which become a dark, reddish black as they ripen in the early autumn.




The Quirks of Working with Cherry

No other wood is so demanding in every step of the woodworking process, from start to finish. Each cherry board needs to be chosen carefully at the beginning of the project. The woodworker who buys too little or miscuts a piece is in trouble. While the wood’s density and texture give it remarkably good machining and shaping qualities, cutting the joinery demands considerable concentration and care. Cherry’s brittleness causes it to chip more easily than most woods, and its natural gums burn almost instantly when exposed to friction from sawblades and router bits. To minimize heat buildup, use exceptionally sharp blades and bits. For the same reason, it is absolutely critical that the stock be passed at a steady rate of feed into shapers, routers, planers, jointers, and even sanders. Just a fraction of a second of stall in the rate of feed, and cherry presents you with virtually indelible and very dark burn marks. To avoid them, I prefer scrapers when working with cherry and use only a fine abrasive (220-grit aluminum-oxide paper) to remove the last vestiges of light scraper marks at the very end of the final prep-for-finish process.

The final finishing process also cannot be taken lightly. While some cherry has flamboyantly curly figure, virtually all cherry has a subtly undulating grain. This sneaky feature of the wood’s inconsistent anatomy is often missed by the inexperienced eye. However, the resulting variation it produces in the wood’s porosity can cause cherry to accept finishes unevenly. Even clear varnishes or penetrating oils can produce blotches or patches of uneven luster. And then there is the mystery of cherry’s light-sensitive patina-forming process: Patience pays a big reward to those who are willing to wait for the wood to darken from its exposure to light.



Maple: A Versatile Timber

By Jon Arno

Maple has something to offer every woodworker, from general contractors to turners. Even though maple’s inconspicuous figure lacks the striking contrast that gives ring-porous woods, such as oak and ash, their bold character, this diffuse-porous wood is subtly beautiful. Unlike colorful walnut or cherry, light-colored maple has warm brown accents and a translucent, opalescent quality in the way light plays off its surface. And most maple is easy to work and readily takes a finish, and can be used in anything from the finest furniture to packing crates, floors, bowling alleys and pins, cabinets, chairs and eating utensils.

Best of all, maple is exceptionally plentiful and often inexpensive. The latest USDA Forest Service statistics estimate that approximately 42 billion cu. ft. of maple stock (including both hard and soft maple species) is growing on timber lands in the Eastern United States. Most of it is relatively young second growth, but enough of it is of adequate size to produce sawtimber yielding more than 90 billion bd. ft. And this doesn’t include stands of bigleaf maple in the Pacific Northwest, maple in unharvestable reserves, or both soft and hard maple available for logging in Canada. Of the commercially important hardwood cabinetmaking timbers native to North America, only the oaks are more plentiful than maple. Sugar maple, Acer saccharum, which is harder than most oaks, is the most common maple cabinetmaking wood; however, softer maples, such as red maple (A. rubrum), are also abundant and can be cost-effective substitutes.

There are about 125 species of maple distributed primarily in the Northern Hemisphere. About two-thirds of all these maples are native to China and the bulk of the remainder is spread out from England to Japan. North America claims only 13 native species and just 6 of these represent important commercial sources of timber. Despite the limited number of species, though, the United States and Canada provide the vast majority of the world’s total production of maple lumber. Commercially, the lumber is divided into two groups: hard maple and soft maple.

Differences Between Hard and Soft Maple

Hard maple is stronger than soft maple and is better suited to woodwork that takes abuse, such as floors and countertops. Hard maple is cut from two closely related species: sugar maple and the less plentiful black maple, A. nigrum. The woods of these two trees, which grow in the Northeastern and Central United States and Southeastern Canada, are virtually indistinguishable in appearance. While black maple tends to be slightly lighter in weight, sugar maple has an average specific gravity of 0.56 (oven dry weight/green volume). Both hard maples are about as heavy as northern red oak and heavier than black walnut and black cherry.

Even though all of the soft maples are substantially lighter in weight than hard maple (and therefore inferior for applications such as flooring), red maple really isn’t all that soft. Its average specific gravity is 0.49, which falls midway between that of black cherry 0.47) and that of black walnut (0.51). When it comes to first-rate domestic cabinetwoods, that’s pretty good company to be keeping. And red maple is more plentiful and usually much less expensive.

With a little careful selection, cost-conscious woodworkers can come up with some excellent wood among tlIe soft maples. The key is choosing the right species for any given job, and soft maples are diverse enough to span a great many applications. Most of the grain patterns found in hard maple also occur in soft maple, but some of the soft maple species actually possess more interesting color. For example, me heartwood of red maple, which grows throughout most of the Eastern United States, is usually darker man that of sugar maple. It has interesting gray highlights and sometimes dark, chocolate-brown markings.

The softest and lightest soft maple is box elder (A. negundo), which is found throughout most of me United States. It’s also me finest textured of me maples, making it very pleasant to work with and a favorite among turners. Bigleaf maple, a Western species, and silver maple (A. saccharinum), which is plentiful throughout the East, are the remaining two major U.S. timber-producing soft maples. Both of these species are relatively soft and easy to work, and they have the additional advantage of being much more stable man hard maple. In fact, bigleaf has an average volumetric shrinkage of only 11.6%, which is quite comparable to black cherry.

Maple’s Many Faces

In most woods, figure is produced by variation in texture between me springwood and summerwood. In maple, however, me figure is produced by bands of warmbrown- or amber-colored fibrous tissue demarcating the annual rings from the wood’s overall creamy yellow hue. Like the annual rings, the medullary rays in maple are much darker than the background tissue, and they pepper the tangential surface with short, thin lines, which are similar to the ray flecks in beech. But maple’s rays are softer and more subdued, like the weave of shear fabric. Even plain-figured maple, shown in me top, left sample on the facing page, seldom produces absolutely straight grain and me figure on its tangential surface usually curls and contorts like the veins in fine marble.

In some instances, ordinary maple trees may produce extraordinary figures, which are commonly referred to as fiddleback, quilted and bird’s-eye maple. Bird’s-eye figure ranks among the world’s finest and most sought after cabinetwoods. Curly figure (shown in me is sometimes called fiddleback or tiger-stripe maple and is often used for the back of stringed instruments, like violins. Quilted figure, which occurs most often in me Western bigleaf maple, A macropbyllum, is prized for tabletops and inlay. Only a small percentage of maple woods brought to market have these special figures, which are the result of abnormal growth. In some instances, the tree’s living, wood-producing layer (the cambium layer, located just inside the bark) develops spots that fail to produce wood tissue at a normal rate. While this process may not affect the entire tree, it generally persists for years, as the spots enlarge and build up layer upon layer of convoluted grain. Depending upon the degree of malformation and how you cut the log, a number of distinct figures may be obtained from a single piece.

Matching and Finishing Maple

Plain-figured maple machines exceptionally well and will hold very sharp details. In fact, the latin name for the maple genus, Acer, means sharp because lances and skewers made from it held a sharp point. Plain maple’s even grain allows it to be sawed, chiseled, handplaned or machine planed, or drilled without much chipping or tearout. When it is routed, it has a tendency to develop burn marks that are difficult to sand out, and so you must use a sharp, clean bit and keep your feed speed high. Because of hard maple’s density, working it with hand tools requires some muscle, but the results are gratifying. Figured maple, on the other hand, can be very difficult to handplane or scrape cleanly, and it requires using a plane with a surgically sharp blade. Hard maple turns so predictably and yields such defect-free products that it has long been favored for commercial production of round items: kitchen utensils, bowling pins, furniture parts, dowels, spindles, spools and heavy-duty conveyor rollers. And when hard maple is sanded on the lathe, it doesn’t gum up sandpaper as cherry does.

Few woods are as easy and as pleasant to finish as maple. It has a moderately high natural luster, and you can quickly smooth its surface with scrapers or fine-grit abrasives. Some soft maples can be more difficult to work to a smooth surface free of fuzzy grain, and they may require more sanding with fine-grit paper than hard maple. A single coat of tung oil on maple tabletops, counters and cutting boards may be sufficient protection against stains from food and drink spills. But bare maple does have adequate porosity to accept stain and allow glue to bond. Also, because of maple’s fine texture, you can finish it to a high gloss without using special fillers. Only a coat or two of light-bodied varnish is needed to build up a glassy smooth surface. And since maple is so hard, it supports virtually any finish without a great risk of denting or chipping.

There are no chemicals in maple that threaten its utility. Although there are minute traces of talmin in maple bark, it is absent from the wood. Volatiles in common varnishes, lacquers and glues don’t react adversely with maple to destroy their bond or affect drying time. In fact, given its fine texture, maple is excellent for painted projects because its featureless grain won’t telegraph through the finish.

Limitations

Given maple’s pleasant working characteristics and subtle beauty, there is little mystery as to why it is used in so many diverse applications. But it is not suited to every purpose and indeed has some significant shortcomings. First of all, since hard maple is not very stable compared to most other popular cabinetwoods, woodworkers should prepare for wood movement. Hard maple’s average volumetric shrinkage of 14.7% (green to oven dry) is nearly 30% greater than that of black cherry (11.5%) and almost twice as large as that of Honduras mahogany (7.8%). Hard-maple spindles and tenons tend to loosen when exposed to seasonal fluctuations in humidity. Furthermore, hard maple has a rather pronounced tendency to warp because it develops severe stresses when drying. Its high volumetric shrinkage is compounded by a somewhat large difference between its 9.9% tangential shrinkage and its 4.8% radial shrinkage.

Another limitation is that maple has a low resistance to decay. Because maple lacks tannin or other strong chemical defenses often found in more durable woods, it is quickly attacked by fungi. On the positive side, though, the stains caused by fungi can producea very attractive spalted pattern, which is actually prized for use in cabinetry and in turned decorative bowls. Spalted box elder can be especially nice. It is susceptible to attack by the fungus Fusarium negundi, which produces beautiful, coral-colored streaks, rather than the usual brown or blue-black coloration found in most spalted woods. Spalted wood, however, must be thoroughly seasoned as soon as possible after the staining occurs in order to force the fungi into dormancy. Otherwise, the wood will structurally deteriorate as the fungi multiply and literally devour the wood tissue. Unless producing spalted wood is your objective, maple should be dried quickly to remove all surface moisture, before the fungi can get established. Even when properly dried, though, maple is a very poor choice for marine or exterior projects of any kind.

Walnut: The Cabinetwood Par-Excellence

by Jon Arno

In lists of the various properties of cabinetwoods, American black walnut, Juglans nigra, stands near the middle in every category. There are dozens, if not hundreds, of woods that are stronger and denser. There are a few woods with better figure and richer color. Some hardwoods are substantially easier to work than walnut. And many fine cabinetwoods are a good deal less expensive.

Yet walnut is so flexibly appropriate for a broad range of uses that, overall, it rivals any other wood in the world. It might, in fact, be the very best cabinetwood of all. What does walnut bring the party that causes it to stand out? To answer this question, we must consider not only its physical properties, but a number of subtle things that appeal to other senses and to our emotions.

Take gunstocks, for example. Of the four woods commonly used, only walnut is rated “excellent” in the physical attributes a gunstock requires. It has been the favored gunstock wood since colonial times, long before laboratory testing could confirm our pioneers’ instincts. The substitutes, hard maple, yellow birch, and sycamore may surpass walnut in one or two respects, yet, in the final balance, walnut becomes the standard, the perfect gunstock wood. In weight it is heavy enough to absorb some recoil, yet not so heavy as to be arm-wearying. For its weight, it is outstanding in strength, hardness and shock resistance. It is stable enough not to endanger the precise alignment between metal and wood. It machines beautifully. Walnut’s dark color, aesthetics aside, is a particular asset-the runners-up all require staining lest they be conspicuous in the field, and are, therefore, more difficult to touch up if dented or scratched.

Notice how many of these attributes are also desirable for furniture. In the gamut of cabinetwoods, there are only a handful of woods as well endowed. In addition, walnut is neither ringporous like oak or diffuse-porous like maple. It is what most experts call “semi-ring-porous,” with a gradual transition between earlywood and latewood. This helps to make for little, if any, chatter in its resistance to the cutting edge, allowing shavings to peel off with a wax-like roll. Walnut has adequate ring-porosity to show a beautiful grain pattern, but is diffuse-porous enough to make the use of fillers optional in most furniture applications—if unfilled the pores will show but not be objectionable.

In walnut, we have a wood that is not too hard, not too soft, not too open-textured, not too plain . . . not too anything (except maybe too expensive). Like Baby Bear’s porridge, it’s just right.

I suspect that walnut has been so long entwined with human to history that we have developed a genuine emotional attachment it, one that runs deep. Walnut of the English or European variety, j. regia, has been with us both in our cabinetmaking and in our diet since ancient times, when our ancestors imported the tree from the Middle East and reestablished it in western Europe, where it had been extinct since the last ice age. In the 1600s, European walnut supplanted oak as the premier furniture wood, until it, in turn, was supplanted by Honduras mahogany. During the American colonial period, when mahogany furniture imported from England was in style, walnut was sometimes stained red by domestic cabinetmakers in an effort to emulate the imports. It could be argued that, in Europe, mahogany is still the standard by which other cabinetwoods are measured. Yet in America this has not been the case for a long time. Today, we take Philippine “mahogany” (lauan and other species of Shorea) and stain it dark brown to imitate the walnut that is closer to our hearts.

Strictly speaking, current style is an intangible. Walnut has other intangible features as well. Particularly high on such a list is the pleasant aroma of a piece of walnut as it passes through the planer or the tablesaw. I am abnormally fastidious about keeping my shop clean because I know a clean shop is a safer shop. In fact, I will sometimes stop in the middle of a project to sweep the floor, but I have been known to let walnut shavings lie for days. To me, the scent of walnut ranks with fresh-ground coffee as one of life’s great treats. Under certain conditions, however, particularly when a carving block of unseasoned walnut has been set aside to dry slowly, thriving micro-organisms can imbue the wood with a lasting, sourish odor best described as a stink. Even so, it helps clear the sinuses.

I should defer to the medical profession on this topic, but the reason the aroma of walnut evokes such pleasant emotions and a sense of well being may be more than psychological. According to a USDA Forest Products Laboratory publication, walnut contains ellagic acid, a sedative and tranquilizer. They report an incident in which a dog chewed on a black walnut statue and fell into a deep sleep for two days. There are also reports that various tribes of American Indians used to throw crushed walnuts or butternuts into ponds to stupefy fish.

Walnut’s chemical potency should come as no surprise to gardeners. One of our native black walnut’s most active constituents is a substance called juglone, which is apparently part of the tree’s biological defense system. Juglone is toxic to other plants, such as apple trees, and especially to members of the tomato family. It would appear to pose no problem to cabinetmakers, however. It polymerizes into dark pigments in the wood tissue, which, I presume, makes it inert.

One of the walnut tree’s few shortcomings is that it produces logs with a relatively large amount of almost pure white sapwood. Slicing it all off would be an appalling waste. Fortunately, by injecting hot steam into the kiln during the drying process, the sapwood can be darkened somewhat. This procedure is certainly beneficial in view of our limited supply of walnut, but it seems to dull the richness of the wood’s overall color. To my way of thinking, there is something special about a piece of carefully air-dried walnut with its subtle, almost translucent bluepurple highlights. Unfortunately, like flowers, youth, and so many of this world’s beautiful things, the magic of a freshly planed piece of air-dried walnut is a fleeting pleasure. Age and exposure to light will bleach its vivid tones, and over the years the strikingly blue-purple highlights mellow out toward the gold or amber side of the spectrum.

Walnut is a pretty tree with its deep brown, almost black bark and its bright light green compound leaves, but it is a beauty that belongs in the forest where competition for sunlight forces it to produce a tall, unmarred trunk. In this setting it is a capable competitor and will develop diameters in excess of 5 ft. and heights of 100 ft. or more. In the open, like most hardwoods it has a propensity to branch out, forming a dome-like crown which much reduces its value as a timber source.

Although its crop of tasty nuts is an important asset, the tree is not that popular for landscaping. Because walnut leafs late in the spring and loses its leaves early in the fall, its appearance is stark and dead looking for much of the year. There is no particular beauty to its flowering, it is a catkin producer, and a messy tree on a well-manicured lawn. Its nuts attract squirrels that are generally more skillful in collecting the crop than all but the most watchful homeowner, and add injury to insult by planting a few of them in gardens where they are chemically hostile to other plants.

While we woodworkers might unanimously agree that walnut plantings should be sharply increased, the economics of growing hardwood timber on valuable eastern land is, pardon the pun, a tough nut to crack. But contrary to popular opinion, on good sites walnut is not a slow grower. It spurts up rapidly for the first decade or so and then begins to slow down as it enters into nut production. The tree seems to oblige us woodworkers with the reasonably quick accumulation of woody tissue, but then it taunts us in taking its own sweet time mellowing it into the rich brown heartwood we seek.

About the Other Walnuts

My vote for the royal family of cabinetwoods must be Juglandaceae. This botanical family includes Carya, the hickories (including pecan), and the true bluebloods of the line, the Juglans, which are the walnuts and butternut. There are broad differences among the Juglans species, but most walnuts overlap so much in color and density that you may have to examine cell structure to tell them apart for certain.

The walnuts and the hickories comprise some 50 or so species worldwide. The hickories are limited to eastern North America and southern China, while the walnuts have a broader range in North America, Central America and northern South America, as well as in Eurasia.

The wood of the old-world tree, J. regia, is slightly softer and lighter in color than our black walnut, J. nigra. European walnut also shows subtle differences resulting from the climate and soil where it has grown, and for marketing reasons may be called French, Balkan, Italian, etc. but it is all the same species. Very little solid stock escapes Europe, although the veneer called circassian burl is sometimes seen on the market here.

Black walnut is not our only domestic species—there are J. major, or Arizona walnut, and J. microcarpa, which is called little walnut, Texas walnut or nogal. Occasionally, wood from the several species of walnuts from South and Central America shows up, called either tropical walnut or nogal. These are beautiful woods, a little softer, a little coarser textured and somewhat darker than our black walnut, judging from the few samples I have seen. These species are true walnuts, unlike African walnut (mansonia) and Queensland walnut, which have borrowed the name but not the pedigree.

The several Oriental species of true walnuts, native from northern India to Japan, produce woods that are almost never seen in our market. I haven’t worked with Japanese walnut, J. cordiformis, but it is reputed to have a warmer, yellowish hue than our native wood.

Butternut, J. cinerea, is our other major domestic species of Juglans, and one of my personal favorites. While butternut is somewhat coarser in texture, its figure is virtually the same as black walnut. If you have ever wished there was a wood that worked as easily as pine or basswood yet looked like walnut, butternut is as close as you will ever get. With an average specific gravity of only 0.36, it is actually less dense than Ponderosa pine at 0.38 and substantially less dense than black walnut at 0.51. At the extreme ends of the scale, though, the hardest, darkest-colored butternut and the softest walnut can be difficult to tell apart. Yet even then, butternut tends toward gray-tan and gingery tones, while walnut shows more purple.

Butternut has prevalent tension wood and tends to fuzz up a little in sanding. Being soft, it will generally drink an extra coat of varnish before it fills to a polishable surface, and it will not endure as well in daily use—this may be important if you are making a table, but it’s almost irrelevant for a mantel clock or a picture frame.

Finally, claro walnut is a term used freely by lumber dealers on the West Coast, usually to describe highly figured walnut harvested from overmature trees in nut plantations. Some of this wood is probably English walnut that was grafted to a native rootstock, a practice that can promote a flame figure low in the stem. Other possibilities are two species native to California, J. hindsii and J. californica, found respectively in the northern and southern parts of the range. All of these claro walnuts are true Juglans, but the name is no guarantee of which species the walnut is, nor that it is particularly showy. I suspect at this point that I’m just splitting hairs. Let me affirm that in the walnut family tree there are some beautiful dark woods but no black sheep. I, for one, will welcome walnut under any name in my shop—none of it is what you could call bad.

Making Walnut-husk Stain

The pigments in all parts of the walnut tree are plentiful and, for better or worse, downright indelible. Anyone who has tried to husk walnuts by hand knows all about the durability of this stain. Even crushing the fresh leaves with bare hands will leave you with a dirty, two-pack-a-day, yellow stain on your fingers that defies a scrub brush. The pigments in the husk of the nuts and the root bark make excellent dye for cloth and, of course, they give the wood its much prized color. In the case of American black walnut, this is the well-known and often strikingly purple-streaked chocolate brown.

Those cabinetmakers with a flair for experimentation can get at this pigment and produce a stain that will transfer some of walnut’s beauty to other less-endowed woods. To begin, collect a few pounds of the nuts, preferably those that have fallen to the ground and are beginning to darken and decompose. Husk them and loosely pack a quart jar full of the husks (sans the nuts—eat those). Fill the jar brim-full with non-detergent ammonia, the ordinary sort, not the sudsy kind.

Cap the jar and allow it to stand for a few weeks. The ammonia will leach out the pigment, and this mess can be strained through cheesecloth to produce a jet black liquid that, admittedly, is something of a trial to work with. Wear rubber gloves and apply the stain with a rag in a well-ventilated work space, preferably outdoors. The stain is water based, and two coats are generally necessary because the first coat raises the grain and must be rubbed down with fine sandpaper or steel wool.

It’s a foul-smelling, messy process, but it works, and I promise that the results are definitely worth the trouble.

Red, White, and Live Oaks: A Versatile Trio

by Jon Arno

Our senses tell us it is nothing more than a coarse-textured wood with showy rays, and a harsh acidic scent. Yet there’s something about oak that causes most of us to think of it in human terms: bold, strong and dependable. There can be little doubt why.

This genus of trees, its fruit and its timber are an inseparable part of the story of humanity since the beginning. Acorns predated grain as a mainstay in the diet of our Stone-Age European ancestors. The pagan Germans worshipped oak, and in England dense groves of the European white oak, Quercus robur, served as holy places for Druid rites well before written history began. From ancient times until just before our grandfathers were born, oak served as a strategic military and economic commodity, being the primary naval timber for ships-of-the-line and tall Yankee clippers.

Oak’s role in the modern world may be somewhat less romantic, but it has not diminished. Oak remains our most-used hardwood for interior trim, cabinets, flooring, furniture and for many heavy construction applications. The two primary factors that have made oak so enduringly popular are its abundance and its utility. Before exploring these topics, though, let’s examine the great diversity of the timbers we lump together botanically as oak.

Oak’s Family Tree

Oaks belong to the beech family, Fagaceae. That this family should be referred to as the “beech” family is one of the more irrational snubs in taxonomy. Of the 600 or so species in the family—including the beeches, chestnuts and chinkapins, well over 500 of its most important members belong to the oak genus, Quercus.

The oaks are also the most abundant and widespread genus of hardwoods in the Northern Hemisphere. In the United States alone we have a growing stock of 100 billion cubic feet of oak—more than twice our reserves of any other hardwood genus. The natural abundance of the oaks is due to their genetic vigor and their resulting adaptability. Oaks hybridize with very little difficulty. Over millions of years, this natural, genetic experimentation has resulted in a host of species ideally suited to almost any viable environment, from swamps to arid highlands.

In the course of evolution, the genus divided into two botanically distinct groups: white oaks and red oaks, which are sometimes called black oaks. (There’s also a third group—the live oaks, which are climatic variants of the white and the red. I’ll discuss live oaks later.) The most significant botanical difference between the two is that white oaks mature their acorns within a single season while the red oaks require two seasons. To tell them apart, all you really need to know is that most white oaks have round-lobed leaves, while the lobes on red-oak leaves come to a point.

Other differences—in the cellular anatomy of the woods—are of particular interest to the woodworker. Woods in the white oak group tend to have larger rays and smaller, but more abundant, thin-walled pores. The red oaks have fewer, but larger, thick-walled pores, and the rays tend to be smaller and darker in color. Also, the pores in white oak are almost always clogged with foam-like structures known as tyloses, while the pores in red oak are normally unobstructed. Because these features are responsible for many of the functional properties of these woods, the lumber industry has adopted essentially the same groupings as the botanists, marketing oak lumber as either white or red. Beyond this, however, little or no effort is made to differentiate from species to species. For most construction applications this broad-brush approach is adequate, but for furniture and finer craft work it leaves much to be desired.

Within the oak genus there’s an extremely broad range of cabinetwoods. The softest of our domestic oaks, with a specific gravity of 0.52 (see the box for definition of specific gravity and a comparison of some of the more common North American species), is the Southern red species Quercus falcata. This species is only about as dense as black walnut (0.51). Some of the live oaks have specific gravities approaching 0.90, making them even denser than rosewood. No other genus of domestic hardwood spans such a broad range. In the United States alone, there are 58 formally classified domestic species and perhaps a third again as many recognized hybrid varieties and naturalized foreign species.

Genetics alone, however, do not account for all of the variation in the oaks sold as cabinetwood. Climate, soil, and even the way the lumber is processed can produce lumber of the same species with strikingly dissimilar characters, both in appearance and working properties.

The most significant factor besides genetic makeup that determines an oak’s character is climate. Red oaks and white oaks that grow in our temperate North-American forests are ring-porous woods. At the beginning of each growing season these trees produce a band of large earlywood pores, which accent the annual rings and give the wood a showy, open-grained character. Some live oaks are botanically related to the white oaks and some to the reds. But because live oaks do not experience seasonal interruptions in growth they do not produce the usual bands of large earlywood pores. Instead, they tend to be less figured and much harder woods. As seen on the end grain, the pores in live oak form long radial chains, like the strings of bubbles in a glass of champagne, extending outward from the pith to the bark.

From the woodworker’s perspective, categorizing the oaks into these three basic groups—red, white and live—provides a logical and useful framework, although this is really only a starting point. The woods in each group share similar functional properties, but there can be considerable variation from one species to another even within each group. The live oaks make up the hardest and heaviest group; the white oaks are next in terms of weight, strength and durability; and the red oaks are the softest and lightest. Most species of white oak have slower growth rates, producing smaller-diameter pores and a much more compact cellular structure. This gives the wood great strength and a high resistance to splitting. White oak’s rays tend to be larger, tying the vascular (vertically oriented) cells together and giving the wood greater resistance to compression.

All oaks contain high concentrations of tannin, which provide at least a modest amount of protection in inhibiting decay. But white oak is substantially more durable than red oak when exposed to the elements because the pores of white oak are clogged with tyloses, which retard the absorption of moisture and help to prevent decay organisms from getting established.


THE OAKS

Some common North American oaks arranged by group








	



	Common and botanical names
	Specific gravity
	Volumetric shrinkage



	WHITE



	Eastern white, Q. alba
	0.60
	16.3



	Bur, Q. macrocarpa
	0.58
	12.7



	Overcup, Q. lyrata
	0.57
	16.0



	Post, Q. stellata
	0.60
	16.2



	Chestnut, Q. prinus
	0.57
	16.4



	Swamp chestnut, Q. michauxii
	0.60
	16.4



	RED



	Northern red, Q. rubra
	0.56
	13.7



	Southern red, Q. falcata
	0.52
	16.



	Cherrybark, Q. falcata, v. pagodifolia
	0.61
	-



	Scarlet, Q. coccinea
	0.60
	14.7



	Willow, Q. phellos
	0.56
	18.9



	Water, Q. nigra
	0.56
	16.1



	Black, Q. velutina
	0.56
	15.1



	Laurel, Q. laurifolia
	0.56
	19.0



	Pin, Q. palustris
	0.58
	14.5



	LIVE



	Live, Q. virginiana
	0.80
	14.7




Specific gravity is the ratio of the weight of a given piece of wood to the weight of water occupying the same volume. It reflects the relative density of the wood in question. The figures above are based on the wood’s green volume and oven-dry weight.

Volumetric shrinkage is expressed as a percentage decrease from original green volume to oven-dry volume. Shrinkage indicates a wood’s relative in-use stability.




Identifying Oaks
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Size and distribution of rays and pores are the best way to identify the oaks. White oaks have smaller but more abundant pores than the red oaks and larger rays. Live oaks, because they’re largely tropical in origin, have the most even distribution of pores of any of the oaks, as well as the greatest density and the least figure.

End-grain sections show one of the biggest differences between the oaks. White oak, which has been used for barrels for centuries and is still considered to be the best wood for aging fine wines, holds liquids because its pores are largely clogged by tyloses. Red oak’s pores, on the other hand, are largely unobstructed, and so allow liquids to pass right through. The pores of most live oak are also open, like those of red oak, but much smaller.
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White Oak

[image: Image]

Red Oak
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Live Oak

END-GRAIN SECTIONS
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White Oak
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Red Oak
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Live Oak



Which Oak to Use?

White—Given white oak’s many favorable attributes, it is not surprising that many of the cabinetmaking and wood technology texts published in the 19th and early 20th centuries cite white oak as the preferred, or at least most useful, of our oak timbers. White oak’s durability and strength made it superior for uses such as bridge beams and railroad ties, and its low permeability to moisture made (and still makes) it ideal for wine barrels and other cooperage applications. In contrast, a red-oak barrel, regardless of how well the staves were fitted, would leak because its contents would simply flow out through the wood’s large, unobstructed pores.

For cabinetmaking, white oak also possesses the virtue of being much more flamboyantly figured than red oak, especially when quartersawn. This radially cut white oak is sometimes called silvered oak and was the height of fashion a century ago. Although red oak also can be quartersawn, its rays’ darker color and relatively smaller size don’t provide the same degree of splashy contrast as does the white.

Today, silvered oak is no longer the rage, and many of the construction and container duties that were once the exclusive domain of white oak are now being performed by metals and synthetics. White oak’s clear-cut advantage over red oak has faded.

Eastern white oak is also not as plentiful today as it once was. In the American market a century ago, the term “white oak” was all but synonymous with Eastern white oak (Quercus alba). This plentiful species (along with a few virtually indistinguishable hybrids) provided almost all of the commercially processed, higher-grade cabinetwood in the white oak group. Although Q. alba still accounts for a large portion of the annual harvest, other species, most notably bur oak (Q. macrocarpa), are quite commonly sold as white oak today. Bur oak is a much coarser textured wood with a grayish color and exceedingly large rays. It doesn’t turn as well or finish as smoothly as Eastern white oak, but it is not without its virtues. With an average volumetric shrinkage of 12.7%, green to oven dry, it is more stable than Eastern white oak (at 16.3%), and makes excellent hardwood flooring. However, the two woods are not totally interchangeable and should not be used together where their differing shrinkage properties could cause problems, such as in edge-glued table tops or wide panels. Because of the lumber industry’s propensity to comingle these species, buying white oak these days can be tricky. If at all possible, you should inspect any white oak before buying, or at least buy from a supplier who can guarantee that all the lumber you purchase for a project will be of one species.

Red—There’s plenty of variety among the red oaks as well, with their average specific gravities spanning an even greater range than the whites. Southern swamp (or cherrybark) red oak (Q. falcata var. pagodifolia) is actually slightly heavier than Eastern white oak. Species like cherrybark, that are native to the extreme south where the climate is moist and the growing season is long, grow rapidly and produce proportionately more dense latewood within each annual ring than do northern-grown oaks. Oaks from the temperate North tend to produce softer and more flamboyantly figured woods.

In recent years, southern red oak has developed a somewhat tarnished reputation in the interior trim and cabinetmaking fields for being too streaky and often curly grained. Personally, I prefer this streaked, curly, southern-Appalachian oak for the special character it lends some furniture projects, especially in tabletops and book-matched panels. But then again, I prefer red oak over white in most applications for rather pragmatic reasons.

Red oak is stocked by more of the high-volume lumberyards where construction contractors buy, so it’s generally a little less expensive than white. Red oak is also softer than white, so it’s easier to work. This is most noticeable with hand tools and when thickness planing, because white oak’s rays have a greater tendency to tear out. Neither red nor white oak are particularly well suited for turning, but typically gouges stay sharp a lot longer with red oak.

The rays in red oak are less pronounced than in white, so it’s not as difficult to match boards. The thing to look for when selecting boards is whether a board is flatsawn or quartersawn. While both grain patterns are attractive, they tend to clash when used together in the same project, so I regard them almost as two different woods.

Finally, because the ray flecks are darker than the background wood in red oak, relatively dark stains can be used without any danger of overemphasizing the rays. With white oak, using a dark stain is not a good idea unless you really want to accentuate the rays. They’ll inevitably stand out as very contrasty yellow bands against the surrounding, more porous (therefore darker) wood tissue. If you’re going to stain white oak, use a blonde stain.

Live—Live oak has never been a commercially important furniture wood. One reason why is that live oak is absolutely punishing to work with. Historically, live oak has only been used in very specialized applications. Our most plentiful domestic live oak, Q. virginiana, was much prized during the 18th and 19th centuries for building warships, because of its superior ability to withstand a broadside. But given the handtools of the time, it was never the oak of choice for finer work and it never became associated with a popular period-style of furniture. This may change, though, in the years ahead. Modern power tools can handle it at least as well as rosewood, bubinga or purpleheart.

Moreover, prospects are high that the live oaks will remain in good supply. In Mexico alone there are well over 100 species of oaks, and the vast majority of them belong to the live oak group. Though they contain fewer species, the forests of Central and extreme northern South America also contain large quantities of live oak, some of which have strikingly unusual ray patterns and vivid color. In fact, they’re so different from our domestic species that often the only clues to their kinship with oak are the wood’s tannic scent or the use of Spanish trade names containing the words “roble” or “encino.”

By whatever name, these tropical oaks are a world apart from our ring-porous domestic oaks in either the red or white oak groups. With few exceptions they’re brutally hard, but they polish extremely well. Although generally considered diffuse-porous woods (because the pores do not congregate in the earlywood), the live oaks are still relatively coarse textured and open grained compared to the familiar domestic species we think of as typical, diffuse-porous woods, such as maple and birch.

The live oaks have much potential as cabinetwoods, but there has not yet been much research or technical data gathered on their working properties. While our domestic live oak (Q. virginiana) is relatively stable, some imported species with very high volumetric shrinkage have caused disappointment when brought into our somewhat dryer and more temperate climate … so be forewarned.

Forever in Fashion

In construction, cabinetry and furniture making, as well as in a host of other fields, oak has been in style almost since Western history began. As many a surviving royal throne, treasure chest or ancient armoire will attest, it was the preferred wood throughout the middle ages and in the Jacobean period. Even in the 18th and 19th centuries, when mahogany alone would do for elegant pieces, oak was the primary wood for common, utilitarian items such as dry sinks, cupboards, tables and chairs.

In the New World, the Spanish conquest of the Southwest left us the legacy of mission oak. At the turn of the century, massive pedestal tables and rolltop desks in golden oak were popular. At mid-century our soldiers returned home from World War II to raise their families in houses furnished with limed-oak coffee tables and dining-room sets. Oak still dominates the furniture and cabinetmaking scene, although nowadays much of that coarse-grained look is actually veneer or synthetic laminate. And for kitchen cabinets, flooring and interior trim, the use of oak still far exceeds any other hardwood—and probably all other domestic hardwoods combined. Given their history, enduring popularity and the existing stock of oaks, they’re likely to remain stalwart favorites for a long time.


Tannin, Pro and Con

Chemically speaking, one of the most distinctive features of oak is its high tannin content. Indeed, the scent of most species is so powerful that it will linger in the air for hours after the wood has been milled. Although I very much enjoy the fragrance of many woods and view their aromas as one of the more pleasant aspects of working with wood, I find oak to be downright offensive. And for those of us who are sensitive to oak, exposure to the dust can cause watery eyes, skin rashes and even heartburn.

Even so, the offending agent—tannin—magnifies oak’s utility in many ways. Tannin has antiseptic properties, and the highest concentrations of it are in the bark so oak bark has long been used for preserving or “tanning” leather. Tannin also reacts with iron to produce black pigment, and oak-leaf galls were once a major ingredient in the making of ink.

For woodworkers, the interaction between tannin and iron is a mixed blessing. On the one hand, care must be taken in using steel nails or screws in oak, because over time the surrounding wood will develop an ever enlarging black blotch. Yet when oak logs are submerged in a swamp, this same chemical reaction creates bog oak, a unique and beautifully highlighted, silver-black cabinetwood that is much prized in the British Isles.

Tannin, because it’s highly acidic, also reacts with ammonia to produce rich brown pigments. Although modern oil-based wood stains are a lot easier to work with, ammonia-fumed oak was once a very popular finish. In this process, trays of highly concentrated (industrial-strength) ammonia are placed in an airtight area along with whatever unfinished oak items are to be fumed. In a matter of hours (or days, depending upon how dark a hue is desired), the raw oak becomes indelibly and deeply pigmented.



Pine: Special Charm from a Common Timber

by Jon Arno

Pine is so relatively inexpensive, readily available and easy to work that it is often dismissed as a wood for beginners to practice on until they’re experienced enough to work with more expensive hardwoods. This theory is wrong. Pine is a very respectable cabinet wood with a long tradition in American furniture-making. And although some species of pine are easily worked, others can be fairly difficult to handle and a nightmare to finish.

While there is no such thing as “good” pine or “bad” pine, generally speaking there is a right pine for any given project based on the wood’s structural properties or its traditional use. To get the most out of pine, therefore, you must know something about the limitations and applications of the more than 30 native North American species. Fortunately, for practical purposes, these species can be divided into three main groups: white pine, western yellow pine and southern yellow pine.

Although white pine is structurally the weakest and least durable of the three groups, it has the best working characteristics. Eastern and western white pine are virtually interchangeable and are ideal woods a pleasure to work because of it’s uniform, fine texture and sweet aroma, but it is inappropriate for period reproductions due to dle large, dark resin canals that produce flecks in the grain pattern.

The southern yellow pine group contains the hardest and heaviest of the pines. These pines have showy figures with high contrast between the soft earlywood and the hard latewood. This group is most frequently used as construction timber, but is authentic for some antebellum furniture as well.

Ponderosa and lodgepole are the dominant species of the western yellow pine group, and are the species most commonly found at lumberyards. These pines have a tamer figure, with more earlywood and thinner bands of late-wood than southern yellow pine, and are softer and easier to work. In fact, unfinished western yellow pine looks similar to white pine, but the abrupt transition between earlywood and latewood requires different finishing techniques.

Grades of Pine

With experience, it is not difficult to distinguish the various pines by sight and feel, but normally they are clearly labeled with a grade stamp. Because of the great demand for pine in the construction industry, there is a premium on long, clear and structurally sound boards. Clear white or sugar pine, when you can find it, can cost as much as walnut. This economic reality often forces woodworkers to use the lower grades of wood.

Usually clear stock is not that essential; knots that are tight and structurally sound can add charm and character to some furniture styles. Just make sure the knots are at least 1 in. from the ends of the boards, where they won’t interfere with joinery. Avoid knots ringed with a black line, as they will almost surely work loose or fall out.

If you need clear pine for repairing period pieces or reproductions, you can get fairly sizable sections from lower grades of stock. Pines produce branches in whorls 18 in. to 24 in. apart along the main trunk, which results in beautifully figured clear wood between the whorls. My rule of thumb is to buy plenty of the lowest grade of wood that will yield at least 50% usable material for a given project. When I need long, clear pieces, I buy the top grade for just those pieces, provided I can get both grades in the same type of pine. Unless the piece is going to be painted, don’t mix pines from the different groups because they don’t generally finish the same way, and grain patterns and colors will vary considerably. You should also buy your stock from lumberyards that allow customers to select their own wood. Woodworkers can usually find the right kind of light, soft pine even in a pile that has already been picked over by construction contractors, who tend to prefer the stronger heartwood that is too resinous and bland for furniture. If you only need short, clear pieces, you can use boards with loose or missing knots.

Working with Pine

Pine’s scent is one of the most pleasant fragrances in the world, but this benefit only compliments the primary pleasure of working with a wood that machines with so few problems. You do need sharp cutting edges and sawblades to prevent tearout with a soft wood like pine. Pine is also resinous enough to gum up cutting edges, so clean the blades frequently But the resin has lime effect on most glues; glue joints will be stronger than the wood itself. In addition, pine’s spongy texture absorbs shock and, while pilot holes are needed for screws, nails can be driven into all but the hardest southern yellow pines without splitting the wood.

Even though pine is a soft wood, you can build furniture for rough, daily use by taking a tip from woodworkers of an earlier era and bulking up the design. Thicker stock makes for rugged components and stronger joinery, which traditionally has included everything from dovetails to butt joints and nails. Because pine has always been a timber of choice for utilitarian pieces, the joinery has tended to be simple, cheap or easy. Mortise-and-tenon and dovetail joints were preferred in colonial days as alternatives to scarce and expensive nails and screws. Pegged joints were frequently used, but as iron and steel became more readily available, square-cut nails and screws proved to be a more convenient choice.

When cutting joints like dovetails or mortises and tenons, you have to compensate for pine’s spongy, easily compressed texture by cutting the pieces to fit a little snugger then you would if you were working with hardwoods. Also, minimize test fitting the joints to avoid excessively compressing the wood before final assembly. Tenons should be cut as large as possible and slightly longer than those used width hardwoods. A mortise cut in ¾-in. stock should be no wider than ¼ in. using stock a full 1 in. thick or heavier will not only leave more material for the walls of the mortise, it will also allow for a thicker tenon. Cut dovetails with wider pins and at a slightly greater angle than you would for hardwoods—a 1:5 ratio should work well. This angle will reduce the likelihood of failure due to compression of the wood. However, the greater the angle, the greater the chances that the corner of the tail will split, so don’t go overboard.

In developing your designs, remember that early American pieces were generally built with stock of various thicknesses rather than with today’s standard ¾-in. stock. It was easier to get odd sizes of stock years ago when the woodworker could order virtually any thickness from the local sawmill. But even today it’s worth the extra effort to plane down thicker stock or add edge moldings to achieve a thicker appearance.

Applying Finishes

Perhaps the greatest challenge in working with pine is to select an appropriate finish and apply it properly. As with any other wood, preparation is the key to the quality of the final finish. Because pine is usually predimensioned-hard woods are commonly bought rough—you might think that sanding with 120—or 180-grit paper would be sufficient. These fine abrasives don’t cut deep enough, however, to remove the chatter marks left by fast-feed, high-speed commercial planers. The results are blotchy lines across the boards when stain is applied. I have found that belt sanding with 80-grit prior to assembly and then finishing up with progressively finer-grit paper yields dependable results.

For more authentic reproductions, handplane the wood, and then use a scraper to remove any planing marks. Further surface preparation will depend on the type of finish to be applied, and there are many choices. As a common utility wood, pine was often left raw to develop a natural patina, or simply rubbed with linseed oil or beeswax to protect the surface. Other finishes have ranged from shellac to varnishes to paint, each with its own peculiar problems due to the basic nature of pine. Pine’s aggravating characteristics include the wood’s natural resins, solvents that will dissolve many finishes, and showy figures caused by a large variation in grain density, ranging from as low as 0.28 specific gravity for the soft earlywood to as high as 0.78 for latewood. If pine is not sanded properly, the variation in grain density can result in wavy surfaces and uneven absorption of stains and finishes.

Shellac is one of the primary weapons in combating pine’s finishing problems. As a final coat, shellac tends to spot or cloud when exposed to moisture, and has generally been superseded by harder, more durable varnishes. However, shellac is alcohol based and therefore not affected by pine’s natural turpenes, so it can be used to seal knots and prevent the turpenes from bleeding into the modern topcoat varnishes. Turpentine- or mineral spirit-base finishes may not harden or dry if they are contaminated by the turpenes. A single coat of 3-lb. cut orange shellac works well as an undercoat; an additional coat serves as a very heavy-bodied sealer that compensates for pine’s grain swelling tendency by building to a glassy-smooth surface. Shellac can help control color variations and stain penetration as well when used by itself or in conjunction with other finishes, as will be explained in the following discussion.

Oil and/or beeswax are common finishes on early American pieces. Oil finishes, unprotected by varnish, oxidize, absorb dust and grime, and eventually turn almost black. Beeswax or clear finishes on eastern white pine develop an orange patina known as pumpkin pine. Because time is an essential ingredient in developing this mellow appearance, pumpkin pine is hard to duplicate. A technique I have used to simulate this patina is to first wipe on a tint coat made by dissolving ¼ oz. of raw sienna oil pigment in a quart of mineral spirits. When this is dry, seal the surface with several coats of orange shellac rubbed out with 0000 steel wool. The shellac further softens the color and creates an authentic, traditional look since the finish was used as early as the late 1600s.

To achieve the dark-look of oxidized oil or to make yellow pine resemble white pine, staining is necessary. Applying stain directly to yellow pine will result in a reversal of the grain contrast as the soft earlywood absorbs most of me stain and very little stain penetrates the hard latewood. To temper this high contrast, apply a wash coat of diluted shellac, one part of 3-lb. cut white shellac to two or three parts alcohol, prior to staining. The shellac penetrates into the earlywood and reduces its porosity, while a light sanding, once the shellac is dry, removes most of the sealer from the latewood. Now stain penetration of the earlywood is reduced, but the latewood will absorb the stain at nearly its original rate, so the color contrast between the two areas will be less obvious. Because stain penetration is decreased, you may have to use a darker stain to achieve the desired results. To reduce yellow pine’s natural hue and make it look more like white pine, the stain should be made slightly redder by adding about ½ oz. of burnt sienna pigment per quart of stain. A coat of orange shellac applied over the stain, but prior to the final varnish coat, will also give this finish a warmer tint.

Distressed Finishes

Although I prefer a reproduction piece to look as it did when it was new, it is possible to simulate centuries of use by distressing edges, feet and work surfaces by rubbing them with sand or otherwise denting and abrading selected areas. By applying the finish before the piece is distressed, a more natural antique appearance can be duplicated. Once the piece has been abused to taste, apply a final coat of either black paint or dark brown stain and immediately rub it off, but leave some of the pigment on the wounds and in corners. The previously applied finish makes this rub coat, designed to simulate the grime of ages, easy to lighten with rags and turpentine if the contrast first appears too vivid.

While pine is often stained, historic evidence indicates that paint was a more traditional finish. Some of the fancier pieces were painted in several tones, with lighter tints on panels and darker, complimentary colors on frames. Also, pine was often painted to simulate the natural figure of more prestigious woods. A base coat was applied and then mottled, sometimes in conjunction with another tint or pigment, using a dry stiff-bristle brush, rags, feathers, combs or crumpled paper to achieve a grain-like appearance. Although with paint you don’t have to worry about what species of pine is used, the knots should still be sealed with shellac to prevent their resins from bleeding.

Generally, early American pigments were somewhat loud, and it is helpful to visit museums to get a sense of the colors that were popular for certain period pieces. Milk paint was the primary vehicle for these pigments and its lack of opacity and tendency to raise the grain gave it a character all its own. While milk paint is still available, a reconstituted, syrupy mix of non-fat dry milk colored with universal pigment or acrylic artist’s pigments will achieve comparable results. This homemade variety is not moisture resistant, but it can be protected with a coat or two of varnish. Also, malting your own milk paint allows unlimited choice of colors. Although the colors aren’t authentic, flat latex paints can be used. Since they tend to raise the grain on raw wood, they simulate the look of milk paint better than oil-base paint, but a satin varnish topcoat is needed to provide a little luster.

A scrubbed pine or limed look can be achieved by rubbing a thin, almost transparent coat of oil-base white paint on raw wood and sealing it with satin varnish. This finish compliments even the racy figure of yellow pine. The paint tends to soften the grain’s contrast, while the wood’s natural yellow tones mellow out the paint’s stark white pigment to achieve a rich, creamy beige finish.

A very striking appearance can be achieved by layering coats of different color paints and then sanding through to expose the lower layers at points where normal wear would occur. Any combination of two or more colors can be used. Apply two coats of the first color and then a coat of clear varnish between each succeeding coat of different color paint. This allows for a greater margin of error when sanding down to expose a previous layer. A final coat of satin varnish will enhance durability and soften contrast.

Mahogany: Five Varieties of a Fine Furniture Wood

By Matt Kenney

Mahogany is one of the finest furniture woods. Tremendously stable, it has beautiful grain and figure, and ages to a lovely, warm brown. Its diffuse pores give it a consistent density that makes it easy to work and exceptional for carving. It is the wood of choice for classic styles such as Chippendale and Federal. But makers of more modern furniture would be unwise to ignore mahogany’s qualities.

Before you head out to the lumberyard to buy mahogany, you should be aware of a few things. First, a great many species are sold as mahogany, and some are no more mahogany than poplar. Cuban is the original mahogany, and Honduras is closely related to it. Khaya, sapele, and sipo, which all grow in Africa, are kin to Cuban and Honduras mahogany, but distant kin. Each is a strong, though not perfect, substitute. Woods like Philippine mahogany and Santos mahogany aren’t mahoganies at all. Although they might be similar in color or grain, they don’t offer the same overall quality of workability, beauty, and finishing.

Second, mahogany can be quite expensive. Cuban mahogany costs at least $20 per board foot, and Honduras mahogany around $10 per board foot. However, you can buy the three African woods for $6 to $7 per board foot. For a period reproduction where authenticity is critical, there is no substitute for Cuban or Honduras mahogany. But if you’re making a contemporary chest of drawers and want stellar figure for the drawer fronts, sapele is the way to go. To help you choose, I’ve put together a profile for each that covers price, looks, workability, and other key factors. Also, if possible, go to the lumberyard to pick your boards. Grain, figure, color, and density can vary widely within the same species. If buying over the phone or Internet, ask to see pictures before you buy.

Two Options for Purists

CUBAN

A rare treasure

Cuban mahogany is the finest of the mahoganies, perhaps even the finest of all furniture woods. Its density, grain, and texture make it perfect for handwork. Working Cuban mahogany is almost like working a cold stick of butter. It’s especially good for carving, because it works so easily and has fine pores that allow it to hold very fine and crisp detail. It also takes an excellent finish.

This is the wood prized by furniture makers during the 18th and early 19th centuries. If you’re making a reproduction of a Chippendale, Sheraton, Hepplewhite, or Federal piece and you want it to be as much like the original as possible, then clean out your wallet and spring for Cuban mahogany. It would also be a great choice for any piece that is heavily carved. Otherwise, I’d leave it alone. It’s too pricey for a coffee table, and there are better choices for contemporary furniture.

Cuban is expensive because the supply is so limited. It has been commercially extinct since the early 20th century and is no longer exported from any of the Caribbean islands where it grows. Salvaged trees are milled in Florida, and there are several stands growing on the island of Palau (www.bluemoonexoticwood.com).


It Ain’t Easy Being Green

I feel a bit guilty when I buy imported lumber. If possible, I’d like to buy lumber certified by the Forest Stewardship Council, which sets guidelines for the environmentally responsible management of forests. Any species of lumber, including the mahoganies in this article, can be FSC certified.

Lumber is FSC certified only if everyone involved in the chain of custody, from the landowner to the retailer, is individually certified. But finding an FSC-certified retailer isn’t easy.

I called more than 20 lumber dealers around the country, and only two were FSC certified. One told me that there wasn’t enough demand to justify maintaining an FSC-certified retail store, which requires that certified and non-certified stock be kept separate.

So, buying certified lumber at the retail level isn’t easy, but things could be changing. Rick Hearne of Hearne Hardwood in Pennsylvania told me that his company was recently certified, and that he will maintain separate bins for his FSC-certified lumber.




A Wood that Spans the Centuries

Mahogany is usually associated with period furniture, like the secretary by California furniture maker James Betts. However, it’s versatile enough to shine in contemporary designs like a curvaceous chair by Don Gray, also of California. Both pieces are made from Honduras mahogany.



HONDURAS

Popular substitute, but still pricey

When Cuban mahogany was no longer commercially viable, Honduras mahogany took its place. So unless you’re more than a century old, this is probably the wood you know as mahogany. Fortunately, it isn’t far behind Cuban mahogany as a furniture wood. It’s just as stable, works easily, and carves well. The most notable difference is that its pores are more open, so getting a glossy finish requires filling the grain.

Philip Lowe, a noted period furniture maker who runs the Furniture Institute of Massachusetts, recommends Honduras mahogany to his students for period reproductions. It’s also used for Greene and Greene furniture, where the understated grain doesn’t clash with the piece’s lines. It can be used to great effect in contemporary pieces as well. Unfortunately, Honduras mahogany is becoming ever scarcer. Brazil, which accounted for 75% or more of the world supply, banned its export in 2001. And with limited availability comes higher prices.

Honduras mahogany might go by another name at the lumberyard, because little, if any, actually comes from Honduras now. Its natural range stretches from southern Mexico to Peru, so it might be called Central or South American mahogany, or named for the country where it was logged.

African Alternatives

SIPO

Best value, if you can find it

The demand for sipo, like the demand for khaya and sapele, has risen since the Brazilian ban on mahogany exports. But this wood hasn’t caught on as well, and isn’t as widely available as a result. It is, however, worth the effort to find it. Don Thompson, president of Thompson Mahogany (an importer of mahogany since 1843), ranks sipo above khaya and sapele as a substitute for Honduras mahogany. And just about everyone I spoke to agreed that sipo is the best of the three African woods.

Sipo is easier to work with hand tools and machines than sapele. The grain pattern is subdued, if not quite as handsome as what you find on Cuban and Honduras mahogany. It would do very well where figure might be a distraction, like the side of a secretary or sideboard. Still, it’s possible to come across sipo with the same dramatic ribbon striping as sapele. If you prefer one or the other, you should pick out boards in person or at least see pictures.

Sipo is a better carving wood than khaya, which means that it’s a good choice for a period reproduction with carvings, like a Goddard-and-Townsend-style lowboy with shell carvings. Sipo is also consistently close in color to Honduras mahogany, another advantage for period furniture makers.

KHAYA

Price is right, but grain is tough

Long recognized as a good alternative to Cuban and Honduras mahogany, khaya became much more in demand after the Brazilian government banned the export of mahogany in 2001. Khaya is similar to Cuban and Honduras in color and figure, and costs much less. Stock 24 in. wide or wider is still readily available. But khaya is more difficult to work because its grain tends to be interlocking rather than straight. The grain can be fuzzy, too. When it is, it doesn’t plane well. And khaya’s pores are larger. That means it doesn’t take detail as well when carved, and the pores must be filled to get a good finish. But that’s in comparison with Cuban and Honduras mahogany. It’s definitely better for carving and finishing than a ring-porous wood like oak or ash.

Philip Lowe recommends khaya to his students for period work, but only if Honduras isn’t an option. Jamie Cumming, a furniture maker in Boston, was drawn to khaya because of its closeness to Honduras mahogany in color, texture, and grain, and because of its price. It doesn’t hurt that he can get slabs thick and wide enough to use as tops for large tables. Khaya is sometimes called African mahogany.

SAPELE

Known for its figure

Long used as a veneer and in architectural millwork, sapele exploded as a furniture wood after Brazil banned the export of mahogany. Khaya was the first choice to meet the demand, but there just wasn’t enough of it.

Sapele is deep reddish-brown in color and usually has exceptional figure, ribbon stripes being common. Boards 30 in. wide or wider are available, and 45-in.-wide boards aren’t unheard of. There is a cost to pay, however, for sapele’s dramatic figure. It’s caused by reversing and interlocking grain, so sapele requires much more sanding or scraping to get a surface ready for finishing.

When highly figured, sapele is quite distinct and won’t be mistaken for Cuban or Honduras mahogany. So it’s usually not a good choice for 18th-century-style furniture. But it would be great for elements of Federal-style pieces, or for drawer fronts and door panels on contemporary furniture. Jamie Cumming likes sapele because he can get wide slabs for tabletops, and he has used dramatically figured sapele veneers to complement the clean, straight lines of his pieces.

Ebony, the Dark Knight of Details

by Garrett Hack

When I saw my first ebony tree in Java more than 30 years ago, I was stunned by its small stature. In a climate where trees grow year-round, this 90-year-old was about 11 in. in diameter. Such stunningly slow growth helps explain ebony’s extreme density, why typical boards are so small, and why the wood is so valuable that it’s sometimes sold by the pound.

There are more than 450 species of ebony, mostly found in the tropics. All species are endangered, and you should be mindful that what you purchase is certified to have been harvested legally, to ensure its sustainability. A certified board will have a detailed chain of ownership, from its source all the way through the milling process to the sale.

In my woodworking I’ve used three types of ebony: Gabon (Diospyros crassiflora), Macassar (Diospyros celebica), and Mun (Diospyros mun). Unfortunately, Mun is no longer being exported, at least legally. Each is stunning, very expensive, and hard to find. Veneer is a more economical option.


Gabon Works Small Wonders

Gabon, or African, ebony is mostly available in small sizes, but with its jet-black color, a little goes a long way. This rare beauty is somewhat brittle, but the texture is very consistent, with almost no visible growth rings. It machines well and planes smoothly, but your tools have to be sharp, because the wood can be prone to tearout. Gabon’s bold color never fades and the wood is very stable, making it ideal for inlay, beads, pulls, knobs, and edging.




Make Bold Statements with Macassar

Quite unlike its African cousin, Macassar ebony has rich brown and black striping (mostly in quarter-sawn faces). A favorite of the Art Deco designer E.J. Ruhlmann, the wood’s grain can vary from widely spaced to so tight it appears almost all black. It’s not as brittle as Gabon and can be found in somewhat longer and wider sizes. Surfaces can be hard to plane smooth, but they scrape wonderfully. Macassar’s grain patterns make it well-suited to larger surfaces, such as drawer and door fronts, but it’s also suitable for cabinet and table feet.



Go Lightly on the Machines

To avoid wasting any of the ebony, I tend to use the bandsaw, handsaws, and handplanes to cut pieces to size, rather than the tablesaw or jointer. I’ve never sent ebony through a planer for fear of it blowing up, quickly dulling my blades, or both. I will occasionally use the jointer to straighten an irregular edge. I’ve also turned ebony, with beautiful results, as the material is able to take the finest detail.

Hand-shaping the wood requires sharp tools and some finesse. When planing the long grain, fine tearout is common because of ebony’s hardness and interlocking grain. I’ve had success with both standard and high bevel angles. Just start with a super-sharp blade and expect to resharpen frequently. For best results, set the plane for a fine cut, with a tight throat. I clean up any fine tearout with a scraper.

When working end grain in these brittle woods, chipout is common, so I prefer to use a low-angle plane, taking a light cut with a tight throat and skewing the plane acutely.

To shape the material, I often use scratch stocks and sand occasionally. Though carbide router bits work, I avoid using a router with ebony because it creates more dust (a problem for some) and tends to produce clunky profiles. For other shapes, say for pulls and finials, you can use rasps and files.

THE BLACK DUST MIGRATES, SO SAND BEFORE ASSEMBLY

The dust created while sanding ebony can foul mating surfaces. For the bandings and inlays I make of holly and ebony, bold and bright contrast is my goal. In my experience, sanding to level them after they’re glued in turns the holly gray. Planing and scraping cuts the cleanest and preserves the sharp contrast I’m after. With any ebony element, sand before assembly if at all possible.

Though ebony has a reputation for being highly toxic to some people, I have not had issues with it.

IT’S SURPRISINGLY BENDABLE

Despite ebony’s toughness, it actually bends well, when both steaming and laminating. To make bent-laminations easier I cut the plies thinner than I normally would, closer to 1/16 in. thick than ⅛ in.

SCUFF BEFORE GLUING

Both Gabon and Macassar ebonies contain oils that can migrate to the surface and can ruin a glue bond. To avoid problems, I glue parts right after they’ve been handplaned, and I scuff the freshly planed surfaces with 220-grit paper. I’ll even wipe parts with acetone to remove any oil that’s built up on the surface.

IT DESERVES A SHINE

When it comes to finishing ebony, I’ve had great success with shellac and oil/varnish. Being both dark and naturally shiny, ebony shows defects easily, so careful surface prep is a must. Regardless of the finish you choose, build up enough coats to make the prized ebony stand out. Using no finish is an option, too, but be sure to burnish the wood to a high polish with shavings.


Tricks for Working with Ebony

Thin blades save material. To get the most yield from the rough ebony chunks, in this case Macassar, Hack uses a bandsaw. He flattens the slices with handplanes and returns to the saw later to cut parts to size, though sometimes he uses fine handsaws to cut smaller parts.

Plane to thickness. When thicknessing small ebony parts, Hack prefers hand over machine. He often uses a jig to ensure that all parts are uniform. It’s simply a piece of plywood with thin runners that the plane rides on. A brad in front works as a stop.

Shape with a scratch stock. Machines can cause wicked tearout on the brittle ebony, so Hack uses scratch stocks to shape the material. Here he shapes a bead applied to a door frame.

Keep the contrast. When bringing an ebony inlay flush to a surface, a sharp handplane or scraper is your best bet. Avoid sanding these elements, because it often embeds the fine black dust into the surrounding surfaces.



High-Quality, Low-Cost Woods

by Matt Kenney

Like most woodworkers, I love beautiful wood. And I want to use the best I can find in the furniture I make. Woods like cherry, walnut, and white oak, however, can cost $6 or $7 per board foot, and much more in some regions. Even in the best of times, that adds up quickly. In these hard times, with everyone’s purse strings cinched tighter, it’s not easy to drop several hundred dollars on wood.

It’s possible to find cherry and walnut for less than retail if you buy green lumber from a small sawmill and dry it yourself, or if you’re able to cut your own lumber. But those options are not open to everyone.

That’s why I began to look around for some furniture woods that were high in quality but lower in cost. I asked editors and longtime authors, I queried lumber dealers around the country, and I scoured the Internet. I was given plenty of suggestions for low-cost woods, but not all of them panned out.

In the end, I whittled down the list to 12. True, most aren’t suitable for high-style period furniture, but they work beautifully for almost everything else. Better yet, all cost less than $5 per board foot, some much less. Mind you, these prices are for rough lumber. You’ll pay more if you need it surfaced.

Here’s something else I learned. It makes sense to stay local. Being from the South, I’ve used white ash for furniture and never paid more than $2 per board foot. But I’d never heard of aspen or red alder, which are available out West, and at bargain prices.

So take a look at these low-cost but overlooked furniture woods, find one that grows in your area, and head out to the lumberyard. Don’t let the economy keep you from making beautiful furniture.

Available Throughout the United States

BEECH

Once favored for handplanes and other tools, beech is tough, even-grained, attractive, and fairly easy to work. It has the soft, fleshy tones of pear, with very fine, light flecks. Beech isn’t known for its stability, so design accordingly.

“If oak is masculine, beech is feminine, and sexy too.”

—Garrett Hack, contributing editor

HICKORY

With a warmth and tone similar to raw cherry, hickory is a beautiful furniture wood, even if doesn’t darken with age. It’s extremely difficult to work with hand tools, but power tools can get the job done. Be wary of cracks: Once one starts, it tends to dive deeper. There are several types of hickory, shagbark being common, but there’s little difference among them.

“Hickory often has wonderful, flame-like grain patterns like walnut or butternut. The more I use hickory, the more I like it.”

—Peter Turner, frequent contributor

POPLAR

Poplar is often used as a secondary wood in furniture, and most woodworkers are hesitant to let it take center stage. One reason is its green streaking, which some try to hide under a coat of stain. But staining doesn’t work well, because poplar is prone to blotching. Instead, finish with oil and let the poplar age gracefully.

“The creamy color of poplar ages to a mellow gold, while the green streaks turn dark brown. Arranged with care, these colors can be used to nice effect.”

—Mike Pekovich, FWW art director

RED OAK

Plainsawn red oak, with big cathedrals of grain swathed in stain and encased in polyurethane, is often associated with factory-made furniture that has little personality. But rift- or quartersawn red oak is a different story. The straight grain adds a clean, linear element to furniture, and its subtle ray fleck shimmers. It’s often stacked, and priced, with the plainsawn stuff. You’ll sometimes find curly boards in the same stack.

“Quartersawn red oak is sleek, handsome, hard wearing, and it works nicely.”

—Mario Rodriguez, frequent contributor

SOFT MAPLE

It’s hard to believe that soft maple isn’t more popular as a primary wood. It has a uniform color and a nice grain pattern that is often indistinguishable from hard maple, and it’s much easier to work. Soft maple is great for ebonizing. There’s more than one species sold as soft maple, but they’re all maples and are essentially the same.

“Often, figured soft maple isn’t separated out from the regular boards. So to find it, you only need to dig through the stack.”

—Roland Johnson, contributing editor

WHITE ASH

Less dense than oak, white ash is a joy to work with hand tools. It’s easy to work with machines and power tools, too. Given its weight, ash is tremendously strong, and it steam-bends very well, even when kiln-dried. So it’s a great wood for chairs or any furniture parts, like legs and aprons, that might be curved. And the rich, creamy color of white ash makes it a great wood for fine furniture.

“Quartersawn boards, still available in wide widths, are especially stunning, and cost less than cherry and walnut.”

—Matt Kenney, associate editor

Midwest/West

ASPEN

Aspen is creamy white with a faint grain, and is slightly softer than cherry. Once dry, it’s remarkably stable. The occasional tree can have as much flash and pop as the best curly maple. Aspen usually works well with hand tools or power tools, glues easily, and takes paint very well.

“Aspen is my favorite alternative to woods like cherry and walnut. It’s an ideal secondary wood, but also is beautiful enough for an entire piece of furniture.”

—Garrett Hack

RED ELM

The distinctive grain of red elm is a cross between ash and red oak, and when quartersawn it lacks the medullary rays (ray fleck) prominent in oaks. In color, red elm can vary from light tan to reddish brown, with hints of yellow and green. When roughsawn, it might appear a bit sickly, but once milled and given a handplaned surface, it’s very attractive.

“Easy to work and dimensionally stable, red elm makes a great furniture wood. It’s one of my personal favorites.”

—Roland Johnson

RED ALDER

Often referred to as poor-man’s cherry, red alder has a grain pattern similar to cherry. It’s dimensionally stable, relatively light, and works beautifully. Wide, clear, and long pieces are readily available. It takes a stain or dye well, and with the right color is a good cherry imposter.

“Red alder has a nicer grain pattern than cherry, and its sapwood is less of a headache when it’s time to apply a finish.”

—Mark Edmundson, frequent contributor

East

EASTERN WHITE PINE

Plentiful, beautiful, and still available as wide planks, eastern white pine is a great furniture wood. It’s easy to work, and a sharp handplane will leave a beautiful luster on the surface. Knots and pitch pockets can gum up your tools, but you can cut ruthlessly around them to get beautiful boards. You can do the same with a less-expensive grade, and save money.

“My favorite softwood, because it smells great, is a pleasure to work, and when quartersawn, it’s more stable than any other native North American wood.”

—Christian Becksvoort, contributing editor

SASSAFRAS

A soft, open-pored wood with distinct grain patterns, sassafra gives off a unique but pleasant aroma when worked. Because of its light brown color, it can be substitutes for chestnut. As a secondary wood, it has a stronger impact than poplar or maple, and it looks great as a primary wood, too.

“Sassafras is a pleasure to work. It’s soft, cuts cleanly, and has a tangy aroma.”

—Jon Arno, Fine Woodworking’s late, great expert on wood

YELLOW BIRCH

Because it’s used heavily in kitchen cabinets, yellow birch is available at most lumberyards. Take your time going through the stack and you’ll find some beautiful boards. It can be brittle and difficult to work, but patience gets around those problems. Curly yellow birch is also available, and is less expensive than curly maple or flame birch.

“Yellow birch isn’t used enough as a primary wood, which is a shame, because it’s beautiful.”

–Christian Becksvoort


Behind the Numbers

The best way to identify a wood’s hardness, workability, and proclivity to warping and checking, without using subjective terms such as fair, good, hard, or soft, is with numbers. That’s why we give the specific gravity and percent shrinkage for each species listed. More information about wood shrinkage can be found by visiting the Forest Products Laboratory Web site at www.fpl.fs.fed.us.

A wood’s specific gravity speaks to how hard, dense, and heavy it is. The higher a wood’s specific gravity, the tougher and stronger it is, basically. These numbers also mean that cherry and walnut are easier to work—by hand or machine—than white oak.

The percent shrinkage indicates a wood’s stability. There are three numbers to consider: tangential and radial shrinkage, taken on their own, and the ratio of the two. As the ratio of tangential to radial shrinkage gets higher, wood is more prone to warping.










	



	WOOD TYPE
	Specific Gravity
	Percent Shrinkage



	Tangential
	Radial
	T/R ratio



	Cherry
	0.50
	7.1
	3.7
	1.9



	Walnut
	0.55 sec.
	7.8
	5.5
	1.4



	Oak
	0.68.
	10.5
	5.6
	1.8






Overlooked Woods of the West Coast

by Anissa Kapsales

Growing up in the East with an interest in furniture making, I was aware of the typical furniture woods—oak, walnut, maple, and my favorite, cherry. Then I learned about a few of the “exotics”—mahogany, teak, ebony, rosewood—and I was excited about the new colors and textures. However, these woods come with big question marks for me: How sustainable are the harvest practices? Should I care about that? Also, I like the idea of using wood grown closer to home, or at least on the same continent. I can’t say I’ve never used exotics, but I always have pangs of environmental guilt.

Just when I had resigned myself to the charming but usual local-wood suspects, I spent a year living and making furniture in northern California. There, I discovered five fantastic local woods: alder, bay laurel, madrone, tanoak, and claro walnut. Of these five, alder is the easiest to find in lumberyards across the country because it is the only one grown as a commercial timber product. The other four come primarily from private landowners and smaller lumber mills. But because of the Internet, these woods are now simple to find and order online, and are becoming increasingly available around the country as solids and veneers.

Without turning to expensive exotics, harvested with questionable methods in faraway lands, you can choose from among these five Western woods and add new colors, hardnesses, and textures to your furniture that you won’t find anywhere else.

TANOAK

The oak imposter

Tanoak is not a true oak; in fact, it belongs to the beech family. But it has characteristics similar to oak. For one, the fruit looks like the acorn of the oak tree, but with a woolly or spiny cap rather than the scaly cap of the true acorn. Also, the wood itself somewhat resembles oak. It is exceptionally hard and heavy, though, with finer grain and lighter, more uniform color than the true oaks, ranging from a creamy white to a light tan. The grain can be very straight, with a mix of traditional oak characteristics such as prominent wide rays on quartersawn surfaces.

Tanoak is hard and brittle (more so than the oaks), dulling tools quickly and chipping out easily. The way to manage tanoak is to keep your cutting edges sharp and your patience level high. Taking light passes with a hand-plane or a router bit and sneaking up on a fit or profile will help eliminate chipout. Tanoak sands well and takes finishes even better.


Behind the Numbers

It’s important to identify a wood’s hardness, workability, and proclivity to warpage and checking. The best way to express these qualities, without using subjective terms such as fair, good, hard, or soft, is (much to my dismay) with numbers. More information about wood shrinkage can be found by visiting www.fpl.fs.fed.us.

A wood’s specific gravity speaks to how hard, dense, and heavy it is. The specific gravity is a comparison of the weight of the wood with the weight of an equal volume of water. The higher a wood’s specific gravity, the more it weighs and the harder and stronger it should be. As examples, black cherry has a specific gravity of 0.47; poplar is 0.40, and red oak has a specific gravity of 0.56. In woodworking this means that poplar is softer and easier to work by hand and with machines than black cherry and oak.

Tangential shrinkage is the amount wood shrinks tangentially (parallel to growth rings and perpendicular to the grain). Black cherry shrinks 7.1% tangentially as it dries, poplar 8.2%, and red oak 8.6%.

Radial shrinkage is the amount wood shrinks radially (perpendicular to growth rings). Black cherry shrinks 3.7% radially as it dries, poplar 4.6%, and red oak 4.0%.

Healing Tree

Tanoak, known as the healing tree, has a long history in Native American culture as well as in the leather industry of northern California. Tanoak is high in tannin, a natural chemical used in the tanning process of leather and a necessary ingredient for fuming and ebonizing wood, making tanoak an ideal candidate for both.

Latin name: Lithocarpus densiflorus aka California chestnut oak, tanbark oak

Specific gravity: 0.58

Percent shrinkage, green to kiln-dried:

Tangential 11.7

Radial 4.9

Tangential/radial ratio 2.38

The percent shrinkage indicates how stable a wood will be. There are three numbers to consider: tangential and radial shrinkage, taken on their own, and the ratio of the two.

As the ratio of the tangential to radial shrinkage gets higher, wood is more prone to warping. Black cherry’s T/R shrinkage is 1.92, poplar’s is 1.78, and red oak’s is 2.15. As you are deciding where to use woods, consider their T/R shrinkage. A wood with a very high T/R might not make the best door panel or solid tabletop.



BAY LAUREL

Color and character abound

The best reason for using bay laurel is its colors, which range from blond to black with many shades of gold, brown, gray, and red in between. There isn’t a strong distinction between the heartwood and the sapwood. It’s not uncommon to see vivid dark streaks and figure running through the wood. Once, while resawing a board for veneers, I was astounded by the character and pigment that were revealed in each layer. With age, the colors mellow and blend somewhat, taking on golden tones while still maintaining variations.

Bay laurel is heavy, durable, and hard with very fine grain. It tends to have swirly, interlocked grain that tears out. The trick to machining and handplaning bay laurel is sharp blades and light passes. Unfortunately, this wood dulls tools quickly. Depending on the specific piece, a sharp scraper could work well, but sanding is your safest bet. Work methodically through the grits to avoid visible scratches on this fine-grained wood. Bay laurel is finicky, but the results are worth the extra care. The grain and colors pop and shimmer when finish is applied, and it takes finishes very well. Because it is so distinctive, bay laurel is a great choice when building a piece with a subtle design that allows the wood to be the star.


Headache Tree

Bay laurel is related to the Mediterranean laurel (Laurus nobilis), source of the aromatic bay leaf you find in the spice section at the grocery store. But the leaf of a California bay laurel is much more potent. Bay laurel is sometimes called the “headache tree” because the smell of the leaves can be so strong that it causes headaches. The wood itself is pleasantly fragrant, especially during milling and working.

Latin name: Umbellularia californica aka myrtle, pepperwood, Oregon myrtle

Specific gravity: 0.51

Percent shrinkage, green to kiln-dried:

Tangential 8.1

Radial 2.8

Tangential/radial ratio 2.89



MADRONE

Pretty in pink

Madrone wood is gorgeous, ranging from a creamy light pink to a reddish brown. It’s extremely hard, fine-grained, and uniform in texture, with interesting fleck patterns.

Although they need a lot of light, madrone trees thrive in dense stands because they will grow—leaning, twisting, and bending—toward the sunlight. This drive to survive creates a complication for woodworkers. Because the tree doesn’t always grow straight, the wood can be under tension and warp during drying. This can be controlled by pre-steaming, closely spaced stickering, and slow air drying prior to kiln drying, but unless you have a good relationship with your supplier, it is difficult to know if this has been done. Adding to this, madrone has a higher water content when green (68% to 93%) than most other woods, so of the woods described here, it shrinks and warps the most during drying, decreasing stability. Quartersawing minimizes shrinkage, and using veneers and preemptive design consideration helps, too. All that aside, madrone is a pleasure to work with.

Despite its hardness, madrone machines exceedingly well and doesn’t dull tools excessively. It’s a very dense wood, so slow down the feed rate while machining. Hand-planing or scraping madrone can be a huge ego boost, as you can produce thin, lacy shavings with almost any cutting angle, leaving a beautiful, polished surface. Sanding is tricky because the fine texture of the wood will show scratches, but if you are set on sanding, work through the grits to P320.


Hardy Evergreen

The madrone is a beautiful evergreen with distinctive red, peeling bark, under which is a smooth green skin. Madrone trees are hardy and drought-tolerant because the root systems can be far reaching and abundant, tapping up to 12 ft. in fractured bedrock and holding soil in place. This makes the madrone tree excellent for controlling erosion. The tree flowers in the spring, and berries form late in the summer, providing food for birds.

Latin name: Arbutus menziesii aka Pacific madrone, strawberry tree

Specific gravity: 0.58

Percent shrinkage, green to kiln-dried:

Tangential 12.4

Radial 5.6

Tangential/radial ratio 2.21



CLARO WALNUT

Walnut at its best

There are good reasons why eastern black walnut (Juglans nigra) is such a popular furniture wood. It’s a consistently straight-grained, beautifully colored wood that is hard and durable without being excessively heavy. It’s easy to work by hand and machine, and it finishes beautifully.

Now take all those fantastic attributes and add more color, interesting swirls, and figure, and you get claro walnut (Juglans hindsii). While you’re adding, throw some extra cash into the mix. Claro walnut is pricier than black walnut, but it’s worth it. The rich colors of this wood range from medium brown to dark chocolate brown, and it often has purple or reddish striping, gold hues, or whitish marbling. Because of the colors and figure, claro walnut is often used for gun stocks.

It isn’t a big surprise that claro walnut is a favorite of many woodworkers, including Sam Maloof and George Nakashima. In fact, Nakashima was known to travel from Pennsylvania to California specifically to look over trees and purchase spectacular slabs of claro walnut.


Claro Confusion

There is a lot of conflicting information about claro walnut, much of it misinformation. To clear up the confusion, I went to forestry expert John Shelley at the University of California, Berkeley. Claro walnut, commercially important as rootstock for English walnut orchards, is a real species of wood, native to northern California. The native species of walnut in California is Juglans californica. That seems simple enough, but the claro confusion comes from the distinction between the northern and southern varieties. The northern variety (Juglans californica var. hindsii or Juglans hindsii) is the highly figured, richly colored wood I’m referring to here. The southern variety (Juglans californica var. californica) is more like eastern black walnut.

Latin name: Juglans hindsii aka Hinds black walnut

Specific gravity: 0.51

Percent shrinkage, green to kiln-dried:

Tangential 7.8

Radial 5.5

Tangential/radial ratio 1.41



ALDER

Way better than its reputation

Alder, a member of the birch family, is a beautiful wood that has gotten a bad rap—being dubbed “poor man’s cherry.” Because it is fast-growing and abundant (therefore inexpensive) and takes stain and other finishes exceptionally well, many cabinetmakers stain alder and pass it off (knowingly or not) as cherry.

Left natural, this fine-grained wood has a warm amber color with reddish tones. There is little or no difference between the heartwood and sapwood, so the color and texture tend to be very uniform and the grain is fairly straight. Select-grade alder is not visually overpowering, so it will never distract from the design of a piece. If that sounds mundane, knotty alder is also widely available and can add a different interest to the wood.

Alder is on the softer side of hardwoods (close to mahogany) and tends to decay quickly in the elements, so it is not a good choice for outdoor applications. But it is wonderful for furniture and turnings. It’s very stable, machines well, is a pleasure to work by hand, and doesn’t dull blades excessively.

The light, warm color doesn’t darken quickly as cherry does. It tends to age and color more like maple: warmly and very slowly, not changing much with time.


Red Inside

Red alder actually has extremely white bark like the palest of birches, only it doesn’t peel as a birch does. Scratching through the outside layer of the bark reveals a rich red, and the wood (nearly white when first cut) turns a reddish amber as it is exposed to air.

Alder also plays an important ecological role; it’s known as a nitrogen fixer because its root system hosts a bacterium (actinomycete Frankia) that draws nitrogen from the air and enriches the soil, benefiting nearby plants and organisms.

Latin name: Alnus rubra aka western alder, Oregon alder, Pacific coast alder

Specific gravity: 0.37

Percent shrinkage, green to kiln-dried:

Tangential 7.3

Radial 4.4

Tangential/radial ratio 1.65



Best Woods for Outdoor Furniture

by Hank Gilpin

After a long day in the shop, I like to head out to the backyard, sit back in a chair, and have a cold drink. It’s relaxing, but I’m only there for a few hours at most. The wood chair beneath me is out in the weather all day, every day. And every minute, the elements are working to tear it down. Outdoor furniture won’t last forever, but you can greatly extend its life by using the right wood (and the right joinery).

What makes a wood right for the outdoors? Its ability to resist decay. I’ve been making outdoor furniture for several decades, and I’ve used a wide variety of woods to do it. Teak is far and away the best. It resists decay, is very stable, and naturally fades to a beautiful silver-gray. But it also is very expensive, so I don’t use it. In fact, I don’t use any exotics. There are plenty of domestic species that do great outside and I’ll tell you about the five that top my list: white oak, black locust, bald cypress, eastern red cedar, and northern white cedar. Some of these are more difficult to find than others, but you should be able to find at least one of them where you live (and the others you can get from online lumber dealers).

Regardless of which wood you use, here is one bit of advice that applies to them all. Use only the heartwood for outdoor furniture (and anything else you make for the outdoors). Sapwood is too rich in sugars and other tasty treats to survive very long in the wet, wild, and often warm wilderness out the back door. Fungi, the critters most responsible for decay, tear through sapwood, but have a much harder time with heartwood. Wind, rain, and sun also cause decay, but you can mitigate their impact with smart design, like making sure surfaces that face up are sloped and that exposed end grain has plenty of room to breathe and dry.

Also, applying a finish is a Sisyphean task, and it won’t preserve the wood forever. The elements catch up with everything. So, skip the finish, let the wood weather to its natural gray, and relax.

White Oak

White oak is widely available, much less expensive than teak and other exotics, and withstands the elements for years. The one knock against white oak is that it can be tough to work. Also, be aware that different parts of the growth rings weather differently. The light-colored early wood (the part of the ring that grows first) is more porous and softer than the darker late wood, so the surface becomes uneven. To minimize that effect, look for lumber with tight annual rings (check the end grain).

Latin name: Quercus alba

Availability: throughout U.S.

Specific gravity: 0.68

Percent shrinkage:

Tangential: 10.5

Radial: 5.6

T/R ratio: 1.8

BEHIND THE NUMBERS

A wood’s specific gravity speaks to how hard, dense, and heavy it is. The higher a wood’s specific gravity, the tougher and stronger it is.

The percent shrinkage indicates a wood’s stability. There are three numbers to consider: tangential and radial shrinkage and the ratio of the two. As the ratio of tangential to radial shrinkage gets higher, wood is more prone to warping.

Black Locust

Of all the domestic woods I know—and I know a lot—black locust resists the ravages of fungi and moisture the best. More durable than white oak, it is the best choice for furniture parts that are in direct contact with the soil. As it never has more than three years’ worth of sapwood, there is very little waste. Like white oak, it is tough to work. Although it grows just about everywhere, black locust can be hard to find because it is only just appearing on the fringes of the commercial radar. However, with a bit of leg work (try an online search) you should be able to find it in your area.

Latin name: Robinia pseudoacacia

Specific gravity: 0.69

Percent shrinkage:

Tangential: 7.2

Radial: 4.6

T/R ratio: 1.6

Bald Cypress

A light but durable wood, bald cypress is great for furniture that you need to move around often. It works very well with hand tools, and doesn’t clog sandpaper as fast as northern white cedar. However, it can be oily, which makes glue-ups tough. Furniture maker Brian Boggs has tested many glues on it and recommends using Oak & Teak Epoxy Glue (glueoakandteak.com), which is specially formulated for oily woods. Bald cypress grows in a fairly large part of the country and isn’t difficult to find.

Latin name: Taxodium distichum

Specific gravity: 0.46

Percent shrinkage:

Tangential: 6.2

Radial: 3.8

T/R ratio: 1.6

Two Cedars

Red cedar challenges black locust in terms of durability, and is another great choice for any part that is in direct contact with soil. It’s not difficult to work, but is often very knotty. However, if you design with foresight you can locate joinery to miss the knots, or use it only for those parts that touch the ground or are buried in it, and use another wood for everything else (it all turns gray in the end). It grows just about everywhere, but to find it in sizes suitable for anything other than fence posts and wood chips for hamster cages, try local sawmills.

Northern white cedar isn’t as resistant to decay as red cedar, but still holds it off for many years. It’s light and fibrous, but resists splitting very well. It’s another perfect wood for furniture that is moved around a lot. Galvanized fasteners will cause staining, so use stainless-steel, brass, or ceramic-coated decking screws instead.

Latin name: Juniperus virginiana (Eastern red)

Specific gravity: 0.47

Percent shrinkage:

Tangential: 4.7

Radial: 3.1

T/R ratio: 1.5


Latin name: Thujus occidentalus (Northern white)

Specific gravity: 0.31

Percent shrinkage:

Tangential: 4.9

Radial: 2.2

T/R ratio: 2.2


How to Build Furniture That Survives Outside

Building durable outdoor furniture isn’t only about picking the right wood. It’s just as important to build smart. That’s because the parts expand and contract far more than they would indoors.

Start by creating surfaces that naturally shed water, such as angled seats. Keep parts narrow and give them enough space to expand. On a seat, for example, six narrow slats are better than four wider ones. And keep end grain exposed where possible. That allows the wood to dry more easily, making it more difficult for mold and fungi to start growing.

When it comes to joinery, simpler is better. Mortise-and-tenon joints, bridle joints, and lap joints are all good choices. Use a waterproof glue, like Titebond III, to hold the joints together, and reinforce them with a peg or two. Or you can forgo traditional joinery altogether, and use mechanical fasteners such as bolts and screws. Just make sure that you use stainless-steel or brass fasteners. Ceramic decking screws are a good choice, too.

—Matt Kenney is a senior editor.

KEEP JOINERY SIMPLE
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SHED WATER NATURALLY
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KEEP PARTS NARROW
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Drawings: John Hartman



Plywood for Woodworkers

by Tony O’Malley

In my business making custom built-in cabinetry, I use more plywood and other sheet goods than solid wood. Whether I’m building kitchen cabinets, TV enclosures, window seats, or library shelves, manufactured panels of one type or another make up the lion’s share of a project.

The secret to working with sheet goods is to master the balancing act of looks, strength, and cost when buying the material. Buying the best-looking plywood for every piece of a project can be an expensive proposition, particularly when less pricey sheet goods will work just as well, or even better, for painted cabinetry, drawer bottoms, shop furniture, or woodworking jigs.

Sheet goods have a lot of advantages over solid wood for certain projects. When making large or wide surfaces, sheet goods cost less, are stronger and more stable, and resist warping better than solid wood. They’re also time-savers, since they needn’t be jointed or planed.

There are dozens of varieties out there, but just four types will cover your needs. The first is furniture-grade plywood, which is distinguished by its high-quality face veneers. But you pay a premium for that quality, so this material should be saved for surfaces that will be displayed prominently. Cabinet-grade plywood, which has surface defects like knots, pins, and mineral stains, is cheaper than furniture-grade plywood, and is ideal for painted or hidden surfaces. Then there’s multi-ply plywood, usually Baltic birch, which is suitable for drawer boxes, jigs, and other shop tasks. Last is medium-density fiberboard (MDF), a sheet made of fine wood particles compressed and glued together. It makes a remarkably flat and inexpensive material well-suited for jigs, shop furniture, and as a substrate for veneering and counter-top laminate.

Learning the different ways each is used—along with some lumberyard lingo—will help you pick the best panel for your project.


Buyers’ Guide to Furniture-Grade Plywood

Core considerations

For cabinetry and built-ins, I typically buy three different core types of furniture-grade plywood: veneer, MDF, and a combination of the two. Veneer-core panels are the most common, lightest, and usually the most expensive. They can be fastened easily, but any flaws in their cores can telegraph to the face veneer, showing up after they’re finished. MDF-core panels have a smooth, easily finished surface, but are very heavy and don’t hold fasteners as well. Combination-core panels are a hybrid. Their inner cores are made of hardwood plies, sandwiched between layers of MDF. They combine the strength and screw-holding properties of a veneer core with the surface perfection of an MDF core.

Making the grade

Grades for face veneers on domestic plywood use a letter-number combination. The better face receives a letter grade (AA, A, B, C, D, E) with “AA” being the best, and the opposite face receives a numerical grade of 1 through 4, with 1 being the best. Furniture-grade plywood is an AA or A grade. I most often use A-1 or A-2 panels, which have excellent-looking face veneer on the front, and a veneer that is very close in appearance on the back. For cabinet-grade plywoods (see below), I usually use a B-1, although home centers often sell “C” grades as cabinet-grade stock.



Furniture-Grade Is Best in Show

Pick furniture-grade plywood for large, conspicuous wood surfaces, and then choose a core suitable for how the panel will be used. For open casework, such as a bookcase or fireplace cabinetry, select veneer-core plywood with an A1 or A2 grade (see “Making the grade,” above). Veneer-core is the lightest of the plywoods and holds screws best, making construction much easier. Because it is light, it is less likely to sag when used for shelving or other long spans. Plus, it’s easier to reinforce its edge by screwing it to a cabinet case or other support. In most cases, go with ¾-in. thickness.

On desktops and similar surfaces where flatness is critical, ¾-in. MDF-core panels are a better choice. They also tend to have better veneers and fewer flaws. In ½-in. and ¼-in. thicknesses, MDF-core is the best choice for cabinet doors or other framed panels, since its ultra-flat surface will look better when finished. Combination-core plywood works well in any of those situations, too. It combines the best of both worlds—the flatness of MDF and the holding power of plywood—and is an excellent all-around choice.

The best bet for purchasing furniture-grade panels is a retail lumberyard. Wholesale plywood dealers will sometimes sell to non-professional builders, usually on a cash-and-carry basis. Choosing between the three cores often depends on availability. As a rule of thumb, opt for the most flattering veneers available on a core that makes sense for the project at hand.

Prices can vary widely depending on the hardwood and core. For a 4-ft. by 8-ft. sheet of ¾-in. cherry, expect to pay between $115 and $150 for an A-1 grade, with veneer-core being at the costlier end of the spectrum.


	Surface perfection. Using a furniture-grade, cherry plywood for this built-in gives a fine furniture look without the warping and instability of solid wood. Plus, it’s less expensive and easier to work with.



Cabinet-Grades Work Behind the Scenes

For painted or hidden surfaces, such as the backs and sides of cabinetry or drawer parts, go with cabinet-grade plywood. There’s no need to spend extra money on faces that no one sees. Plus, it’s widely available at both home centers and lumberyards and costs significantly less than furniture-grade panels.

Cabinet-grade plywood is almost always veneer-core and has rotary-sawn or plain-sliced veneers. For most of my projects, I use B-grade maple with plain-sliced veneers. I also make drawer parts of cabinet-grade plywood, and use solid-wood edging to cover the cores.

Cabinet-grade plywood can be used for jigs and other woodworking accessories and fixtures. It is a bit pricier and less flat than MDF, but it holds screws better.

Home centers sometimes sell cabinet-grade plywood, commonly with red oak, maple, or birch veneers. Depending on the hardwood, a ¾-in. sheet of cabinet-grade material can vary from $45 to around $80 for a 4-ft. by 8-ft. sheet.


	Shop furniture. Cabinet-grade, veneer-core plywood holds screws well and is inexpensive, making it an excellent choice for shop furniture like this planer cart.

	Cabinets, too. Use cabinet-grade plywood for painted cabinetry, such as these kitchen cabinets. Buying it prefinished with a clear coat is great for interiors, saving time and adding minimal expense.



Multi-ply Fills Many Roles

Multi-ply plywoods are manufactured from thinner plies than normal veneer-core plywoods. They are pricier, but have cores that are virtually void-free, and surfaces that are flatter than regular veneer-core plywood. They are also the only plywoods attractive enough to be used without edge-banding.

Multi-ply is a good choice for drawer parts, and its flatness and screw retention make it the best choice for jigs and shop furniture, too.

Baltic birch is the most common version, but Finnish birch, Russian birch, Appleply, Europly, and similar plywoods are also available. It’s rotary-cut, and graded differently than standard plywood. Baltic birch, for instance, has both sides graded—from B, to BB, CP, and C, with “B” being the highest.

It’s usually available through lumber dealers only. In ¾-in. thickness, a 5-ft. by 5-ft. sheet costs about $75 to $90, and a 4-ft. by 8-ft. sheet costs around $110 to $120.


	Distinctive drawers. Multi-ply is a good choice for drawer parts, as its void-free edges are attractive as is.




Two Ways to Slice Veneer

Plywood veneers are commonly cut from logs in two ways. Rotary-cut veneer is peeled like a paper towel from its roll, producing a seamless, single-piece face. It’s economical but more bland-looking, making it better suited for cabinet-grade applications. Plain-sliced veneer is cut across the width of a log just the way lumber is. Usually it is random-matched, which can be more natural-looking. It also can be book-matched, which produces mirror-image grain patterns. If you need several panels and are planning to use a clear finish, ask for sequential panels, which will have similar color and grain characteristics.
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ROTARY-CUT (left) and PLAIN-SLICED (right)



MDF Is a Shop Workhorse

MDF is a versatile, widely available sheet good that will work for a variety of furniture projects and woodshop tasks. Price is the main advantage: A 4-ft. by 8-ft. sheet of ¾-in.-thick MDF costs less than $40.

MDF’s stable, smooth faces make it an excellent material for cabinetry, door panels, and other projects that will have colored lacquers or paints. Plus, the edges can be shaped with a router bit, sanded smooth, and painted. Its ultra-flat surface makes it an excellent material for laminating with veneers or countertop material, or building jigs and workshop templates—particularly if they’re curved.

There are a few downsides. At around 90 lb. per sheet, MDF is heavy, although some dealers sell “lightweight” versions that can reduce the weight by up to 30%. It does not hold screws well, although specialty fasteners such as T-nuts or Confirmat screws can help when joining pieces. Cutting MDF produces a lot of fine dust, so dust collection is a good idea. Water is a problem, too: It will cause MDF to swell and lose its structural integrity, so avoid uses where it will get wet, such as countertops or toe-kicks in a kitchen.


	Top choice for templates. When building tenoning jigs or other jigs, MDF’s flatness and cost make an excellent choice. It’s easily shaped, too, making it a go-to material for templates

	Flat panels. For painted, flat-panel doors, MDF will resist warping better than plywood. Glue it into the grooves for added stability.



Handling Plywood

by Gregory Paolini

Plywood, melamine, and other sheet goods are great for cabinets, shelves, racks, and more. These materials are large, flat, and stable, but they’re also heavy, awkward to handle, and hard to transport. Being a solo woodworker, I’ve learned lots of tricks for buying and handling sheet goods safely and efficiently. It all starts at the lumberyard.

How to Get the Sheets to the Shop

If you’re buying hardwood-veneer plywood, it’s worth paying a delivery charge to have the supplier bring those expensive sheets right to your shop door; there’s less risk of having the veneer damaged in transit. Save your energy for transporting less-expensive plywood and medium-density fiberboard from the local home center.

Before you go to the lumberyard, make a cutting diagram for each sheet. It’s the best way to get the most out of each sheet, so you won’t buy more material than you need. The diagram also shows you how to cut down the sheets to a more manageable size before you bring them into the shop. Rough-cutting the sheets is especially important if you don’t have a pickup truck or a van.

Most home centers and lumber retailers have a panel saw and will generally make one or two cuts for free or for a nominal fee. Before you have the sheet cut to rough size, mark the factory edges for later reference if they don’t already have a mark from the mill.

If it’s not possible to cut down the sheets at the home center, you’ll need a truck to carry full sheets home.

The bed on a full-size pickup is wide enough to hold 4x8 sheets flat between the wheel wells; with a short-bed pickup, you’ll have to fold down the tailgate. Compact pickups can’t fit a 4x8 sheet between the wheel wells, but many have indentations in the bed sides for 2x lumber that will support a load above the wells. If you don’t have a way to keep the sheets flat, slide them over the closed tailgate and tip them down so the edge butts against the front of the bed. Don’t overload the tailgate. A tie-down near the tailgate secures the load. Use cardboard or a blanket to protect the sheets where they contact the truck. Flag any load that extends past the truck bed.

Handling Sheets at the Shop

If you rough-cut the sheets to size at the home center, getting them into your shop is simple. If not, you have a bit of work to do.

With a larger truck, you can rough-cut the sheets with a circular saw as you slide them out of the truck, using the tailgate as a makeshift sawhorse. Just be sure to leave a factory edge on each piece, marking it if necessary with chalk or pencil. In the shop, you’ll use the factory edge to begin cutting the piece to final size.

As an alternative, position sawhorses near the back of the truck, with one or two sheets of rigid building insulation on top of them. Slide a sheet out of the truck, onto the insulation, and then make your cuts. Adjust the saw’s depth of cut so it’s only slightly deeper than the sheet you’re cutting. If you have to carry a full sheet more than a few feet, use a panel-carrying handle that lets you support the weight with one hand and steer with the other. This is the best way to get through a door or around a corner.

How to Make Precise Cuts

To prevent chipout on expensive veneer plywood, especially when crosscutting, I favor a blade with 60 to 80 teeth and a triple chip grind. Sometimes called laminate/melamine blades, they make flawless cuts in plywood and composite materials.

If a dedicated tablesaw blade isn’t in the budget, then make a ⅛-in.-deep scoring cut on the bottom followed by a through-cut. Or run masking tape over the cut line on the bottom of the sheet to minimize chipping. Be sure to keep the good side up when you cut.

In my experience, factory edges and corners aren’t true enough or clean enough to use in furniture. So I cut them away when I trim pieces to their final size. Begin by ripping pieces ⅛ in. to ¼ in. oversize, with a factory edge against the rip fence. Rotate the piece end for end, reset the rip fence to the exact size, and rip the piece again. This yields two clean, parallel edges. There won’t be much tearout when ripping along the grain lines.

Crosscuts, on the other hand, are prone to tearout, but you can prevent it. Don’t use the rip fence to crosscut long pieces. It won’t control the workpiece safely, nor will it ensure that your crosscuts are at a perfect 90°. Instead, if you have a large enough crosscut sled, use it. With mine, I can cut pieces up to about 32 in. long and 24 in. wide. Position one of the newly cut edges against the sled’s fence and square one end. Flip the piece around and cut it to the desired length.

If the piece is too big for a sled, rough-cut it about ½ in. oversize with a circular saw, then square and smooth the edges with a router. To guide the router, I use a simple shopmade panel-cutting jig made to work with a ¾-in. straight bit. I can align the jig right to the layout line and make a perfect splinter-free cut. Make the first cut so the workpiece is square but still about ¼ in. oversize, then cut it to exact size when you run the router along the opposite edge.

I can use the same router jig to joint a long panel down its full length. If I forget to mark factory edges, I can use the router jig to cut a fresh jointed edge.

Fine Furniture from Reclaimed Wood

by John Tetreault

To a budding woodworker interested in art and in building things, the old barn boards that my father salvaged from historic buildings in my native western Massachusetts held an allure that’s hard to describe. They were damaged by weather, pockmarked by insects, scarred with leftover joinery cuts, and had countless other defects that lent each board a character and feel vastly different from new lumber. His unusual finds inspired me to try building with antique wood, and after the first few pieces, I was hooked.

Now as a woodworker, I look at furniture as usable art—a chance to make something beautiful with your hands that can be used in everyday life—and reclaimed wood is by far the best way I’ve found to guarantee each piece is one-of-a-kind. I’ve used it to build more than 50 pieces for myself and clients, and I keep coming back to it. Designing furniture from reclaimed wood forces me to flex my art and design muscles because I have to work with what I have in front of me. It’s hard to go back and get matching old boards, so I play it a little loose and let the wood guide the size and look of a piece. Plus, deciding where and how to highlight knots, tool marks, or other aspects of the wood’s character is among the most rewarding parts of the process.

And as a frugal Yankee, I take a lot of pleasure in reusing materials to make furniture that hopefully will last several lifetimes more. Using reclaimed wood allows me to work with American chestnut or old-growth pine, beautiful species that are lost to us otherwise. And often, because of the extra labor involved, reclaimed wood is much less expensive than new hardwood from a lumberyard. But you may pay a premium for wide boards or extinct species.

To master using reclaimed wood, you’ll have to learn a couple of new tricks. The basic technique is to lightly joint and plane the lumber flat, straight, and square, then go back after glue-up to repair some defects. That leaves most the wood’s aged character intact, while simplifying layout and joinery. Once dimensioned, reclaimed wood will easily adapt to designs and plans you like. And it’s easy to start using it because, aside from a few tweaks, the approach differs just slightly from what most woodworkers already do.

Another option is to skip milling altogether to show off the as-found, unsurfaced look of the boards. You won’t have flat, straight or square boards to work with, but you can get around it by cutting or clamping on straightedges to guide layout and tools where needed. It’s a bit more challenging, and won’t adapt as easily to plans you already have, but using untouched reclaimed boards guarantees truly one-of-a-kind furniture.

Working with Flat Boards

Let’s start with the more straightforward approach: milling the stock and using it the way you would use new wood, with a few modifications to the process.

I tend to use this approach for tables and other surfaces that frequently will be wiped down or spilled on. Light jointing and planing leaves a surface that’s easier to clean, won’t make containers tippy, and can be finished, so it resists damage from liquids. But to preserve the priceless character of the material, I approach milling carefully, using a few tricks to spare the surface, and fill holes and cracks.

Keep milling minimal—Dimensioning reclaimed wood is a balancing act: Remove too much and you strip away all the patina; remove too little and the boards aren’t flat or straight. The key to reaching a happy medium is taking lots of very thin cuts, keeping a close eye on the surface with each pass.

To illustrate my basic approach to working with reclaimed wood, and touch on most of my favorite tips, I built a dovetailed coffee table from four old, chestnut floor boards. As always, when there is finish on the wood, I removed it with my planer. This step often dulls one edge of the knives. I then flattened (jointed) that side by taking extremely thin cuts with a handplane, although I would have used a jointer if I’d had one wide enough. Last, I used the planer to take equally thin cuts from the opposite side, using a fresh set of knives. I made only enough passes to get the wood flat, or comfortably close to it. I removed bumps, but left small depressions in the middle of boards that still allowed me to safely rip them on the tablesaw. Once I got the boards flat enough, without losing the telltale dark spots, patina, and surface defects common in reclaimed wood, I stopped.

Oversize joinery suits the surface—One way I keep from over-milling the surface of a board is to cut dovetails that stand proud of the corners they join. That way, I don’t have to plane the dovetails flush to the surface, and remove more of the patina. For minimalist, simple designs, the oversize, handcut detail can really complement the overall look.

In my coffee table, I joined the top and shelf to the sides with oversize dovetails. I also used them to join the top to the sides of my bookcase, although I needed to use a couple of extra tricks there. The procedure is just like normal dovetailing, except that I add an extra ¼ in. when I’m scribing the shoulder lines. I also generously chamfer the tails and pins, not only to prevent them from being damaged, but also to add to the rustic-yet-refined look.

Cracks, defects, and finishing touches—Before glue-up, I fill and repair holes, bumps, knots, and other defects, paying special attention to the top or any other surface where flatness is critical. For areas that aren’t wiped down regularly, like a drawer front or the sides of a cabinet or coffee table, I leave the smaller holes and cracks. Defects highlight reclaimed wood’s character, and leaving them in some areas adds to the look without affecting the design.

Next, I surface the boards with a handplane or sand up to P220-grit with a random-orbit sander. Satin polyurethane brings out the beauty of the wood without looking too glossy. I brushed on two coats, sanded with P400-grit, and wiped on a third.


Where to Find It

Over the last decade, growing environmental awareness has made reclaimed wood much easier to find, both locally and online. With a little creativity and vision, you can give this beautiful material another life.
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Craigslist.com, eBay.com, and other websites can connect you with people selling salvaged lumber. There are also dealers who specialize in reclaimed lumber, and particularly rare or nearly extinct species like chestnut. I find most of my antique wood through word of mouth. I keep my eyes peeled for old barns and buildings, and have even helped homeowners clean up sites in exchange for wood. I’ve also used wood salvaged from house fires, just like the wood used in my coffee table. Owners are happy to see the material reused rather than going into a landfill. You can use anything from moldings and trim to structural beams and timbers.

A word of caution: Watch out for bugs. They are notorious for hiding in reclaimed materials. I avoid pieces that look infested, or at least cut out the sections that do. For this reason, I prefer to store reclaimed wood outside, covered, before bringing it into the shop. The damp pieces will still dry up, but it lets me keep an eye out for holes, sawdust, or other telltale signs of bugs.

GET IT CLEAN BEFORE DIMENSIONING

Spare your planer by removing hidden hazards like old nails, hardware, dirt, and gravel. Then use a dedicated set of planer knives to take off the finish, if any.
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Inspect closely. A metal detector can help spot nails or other metal hidden in the wood (left). To protect the surface from dents, leverage pullers against a piece of scrap (center). Then use a wire brush and a vacuum to remove dirt and gravel that could damage a cutterhead (right).
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Plane first. To get rid of the old finish, Tetreault ran all of the boards through his planer first (left). That dulls the knives, so you might need to change them (right), but this method is still faster and cheaper than chemical strippers.

MATCH THE JOINERY TO THE MATERIAL

Big, bold dovetails that stand proud of the surface fit nicely with the reclaimed material, and add to the handmade look.
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Pencil the intersections. Dry-fit the piece to mark the overhang (left) and then chamfer down to the lines on the tails with a chisel or block plane (center). Mark and chamfer each pin individually (right), cutting the longer sides first. Chisel in from both sides to avoid tearout.

DECORATIVE DEFECTS

Here are some attractive ways to fill gaps and cracks.
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Plug holes with scrap. Chisel random-shaped pegs from offcuts and glue them into nail holes or worm holes (left). Then trim them flush (right).
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Use a contrasting crack-filler. Darkened epoxy looks more natural than sawdust or clear epoxy once it’s finished. Just mix quick-set epoxy with a few drops of India ink, then apply it quickly in any cracks (above). Let the mixture gel for a few minutes, and then scrape off the excess with a razor blade.
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Skip the stain. Low-luster finishes like satin polyurethane bring out the natural look of reclaimed wood.



The Next Level: Learn to Join Lumber that Hasn’t Been Flattened

Weathered boards plucked from the side of an old house or barn are not hard to find, and they scream “rustic” like no other wood. But they won’t keep that look if you joint or plane them. It’s impossible to re-create that naturally acquired character with a finish, so when I want to highlight it, I just use the boards as I found them. Of course, that means having to join workpieces that are warped, deformed, or even roughsawn. But if you start with just one straight surface, preferably where no one sees it, you can add a variety of clamps, jigs, or fences to make square or parallel cuts. Here’s how I do it.

JOINT HIDDEN FACES

For cabinets like this bookcase, I start by jointing a perfectly straight edge along the back of the case. The back edge will be unseen, since it’s against the wall, but it will let you line up a T-square jig or edge guide to rout grooves or dadoes.

I also joint the bottoms and edges of the shelves and the backsides of the rails so that I can lay them out squarely and glue their edges so they fit tightly. Like the back edge, those jointed faces aren’t visible when the case goes together.

RABBETS SIMPLIFY JOINERY

I use rabbets in a couple of different ways to build a piece. In the bookcase, I made a glue-tight fit where shelves slot into dadoes by rabbeting across the top ends of both shelves. I scribed the rabbets with a marking gauge and cut them with a handplane. I clamped a fence to the shelf to guide the cut straight.

I also use rabbets to line up and mark dovetails in unsurfaced wood. By planing shallow rabbets across the inside faces of the pin boards and tail boards, I can butt the boards together squarely, and mark the pins from the tails. When the joint goes together, the rabbets stay hidden and are never seen.
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Simpler pieces spotlight the unique character of reclaimed wood, and are also easier to adapt to your lumber and any surprises it gives you along the way.




JOINT ONLY WHERE NEEDED

Inconspicuous jointing lets you line up square cuts afterward.
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Hide it in the back. A jointed edge along the back of a case (left) can help line up a jig for routing dadoes and grooves. Paired with a tablesaw sled, the jointed edge also allows you to safely and squarely cut workpieces to length (right).
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Flat bottoms make joinery easier. Since the bottoms of shelves aren’t seen, joint them to help cut even rabbets.




MARK THROUGH-MORTISES INSIDE OUT
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Drill the corners. Mark the mortises on the inside, then drill tiny holes to transfer the marks for the corners to the outside (left). Scribe a line between the pilot holes and chop the mortises from the outside in (center). Then mark the tenon from the mortise (right).



CLAMP THINGS STRAIGHT

Wide boards often cup or warp, which causes problems when cutting joinery. I get around this by clamping the board between thick pieces of scrap, which pulls the board straight enough to join easily.

TWO TRICKS FOR MORTISING

Cutting mortises in reclaimed wood can be tricky, because you don’t want to mar or tear out the wood surface when marking and cutting the joint. Plus, the surface you’re marking is not likely to be flat or straight, which means you could end up with crooked joinery. There are two easy ways to get around that problem.

For a blind mortise (one that isn’t seen from the outside), I cut the tenons before the mortises. It’s a backward approach from traditional joinery, where mortises are usually cut first. Once I cut the tenons on a piece, I put it in position against its mating pieces and simply trace around the tenons to mark the mortises.

For through-mortises, which will be seen from the outside, it’s easier to mark the mortise first, but you should do so in a way that your layout marks get covered up. Usually, that means marking from the inside out.

In the bookcase, for instance, I marked the through-mortises for the shelves on the inside of the dadoes. Then I drilled pilot holes through the corners of the mortise, and used them to mark and chop out the mortise from the other side. Then I marked the tenons directly from the mortises, like normal.

SKIP THE FINISH

I don’t use any kind of finish when I’ve built a piece with an original patina. Oil tends to darken it too much and mute the color, and wax fills the nooks and crannies. I figure that the wood has been building its finish naturally for years, and nothing I can do would beat it


JIGS FOR RABBETS AND DADOES
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A T-square for dadoes. Square the jig from the back edge and then use a thick caul to clamp the whole board flat.
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Rabbet the shelves to fit. The jointed bottoms of the shelves create a reference face for scribing perfectly even rabbets (left). Tetreault rabbets the shelf using a thick piece of wood to guide a rabbeting block plane (right).




STRAIGHTEN DOVETAILS IN WOBBLY WOOD
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Clamp the workpieces flat. Cut a shallow rabbet on the inside faces and once again squeeze the boards between thick pieces of scrap to help line them up evenly for marking the pins.



SHOPPING FOR LUMBER

Lumberyard Basics

by Steve Scott

Buying wood at a lumberyard is like ordering dinner in a French restaurant. For the unprepared, the choices are confusing, the menu offers scant help, and the waiter speaks a foreign language. Asking for what you want can be an intimidating and frustrating experience. On the other hand, the offerings in a French restaurant are richer and more varied than the average fast-food joint. Master a few key phrases, and you can eat like a king.

For the woodworker who usually buys stock from the home center, the lumberyard or hardwood retailer offers a similar step up in quality and variety. It gives you the chance to buy roughsawn stock and mill it to dimension yourself, freeing you creatively from the standard thicknesses of pre-surfaced material. Study the dialect of the lumberyard and you’ll soon be making sense of the wide variety available there, choosing wisely and dealing confidently with the host (the person driving the forklift).

What follows is a kind of English-to-lumberyard phrase book. Study it and take it with you on your next trip to buy wood.
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How It’s Measured

WHEN AN INCH ISN’T AN INCH

Lumberyards measure a roughsawn board’s thickness in ¼-in. increments, so 4/4 (four-quarter) stock is 1 in. thick, 8/4 stock is 2 in. thick, and so on. If your project calls for finished pieces 1 in. thick, you’ll want to buy 5/4 roughsawn stock to allow for losses as you mill them smooth. When you buy boards that have already been surfaced, the stated thickness will match the board’s original roughsawn thickness. The actual thickness will typically be 3/16 in. to ¼ in. less.
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One Board, Many Woods

A single log contains different types of wood, with very different properties and appearance, depending on how it is cut.
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Early and late wood: A tree’s annual growth takes place in two distinct stages that leave their mark on the wood the tree produces. The early season growth of an individual growth ring is called early wood, and typically is made by cells that are larger and less dense than the late wood. The visible difference between the two is more pronounced in some species than in others.

WHEN A FOOT ISN’T A FOOT

Lumberyard operators say one of the biggest challenges new customers face is in understanding the board foot—the basic unit of measurement for roughsawn stock. The board foot (144 cubic in.) is confusing because it measures a board’s volume, not its length. This means that a piece of stock 1 ft. long can contain more than 1 board foot of material. A good visual way to understand 1 board foot is to picture a board 1 in. thick by 12 in. wide and 12 in long. Add an inch to the board’s thickness, and you now have 2 board feet. To calculate a plank’s board footage, multiply its thickness by its length and width (all in inches) and divide the result by 144.

In contrast, surfaced lumber is typically sold by the linear foot, a simple measurement of a board’s length. The price per foot will vary according to the board’s width and thickness.
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What to Look Out for

One of the best ways to ensure flat, square stock is to leave bad boards at the lumberyard. But a little perspective is important because, nature being what it is, every board is imperfect in some way. So, when you’re sorting through the stacks, bear in mind that many defects can be milled away or cut around. For example, a badly bowed long board can be cut into smaller lengths to make the problem manageable.
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Hardwood Lumber Grades

Established by the National Hardwood Lumber Association, these grades are based on the percentage of clear wood, or wood that is free from certain defects like checks, knots, pitch pockets, and sticker stain. The upper grades yield clear pieces that are longer and wider than those from the lower grades. Naturally, they also cost more. It’s not crucial to memorize all the rules, but it helps to know which grades yield larger clear boards versus smaller ones. Knowing the lumber grades can help you figure out which pile to sort through, whether you need smaller stock for, say, a wall-hung cabinet, or larger, clear boards for a dining table.
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FAS (First and Second): Boards must be at least 6 in. wide and 8 ft. long, and each must yield clear pieces totalling 83% of the board’s face. The clear pieces must be at least 3 in. wide by 7 ft. or 4 in. wide by 5 ft. Both faces of the board must meet these requirements to be graded FAS.

F1F (FAS One Face): A step down from FAS, in which the board’s better face must meet all the FAS requirements and the opposite face must meet the standards for No. 1 common.

Selects: Essentially the same as F1F except that the minimum overall board size is reduced to 4 in. wide and 6 ft. long.

No. 1 Common: Sometimes called cabinet grade. Boards must be at least 3 in. wide and 4 ft. long, with clear pieces totalling between 66% and 83% of the board’s face. The clear boards must be at least 3 in. wide by 3 ft. long or 4 in. wide by 2 ft. long. Both faces must meet these requirements to be graded No. 1 Common.

No. 2A Common: Sometimes called economy grade. Overall size requirements are the same as for No. 1 Common, but the clear cuttings need only total 50% of the original face. If either face of a board is graded as No. 2A, then the board’s grade is 2A, regardless of the opposite face.




Every Warp Has a Name

[image: Image]

[image: Image]

[image: Image]

[image: Image]

[image: Image]

LESS WASTE FROM WARPED STOCK

Cutting a board into shorter or narrower pieces reduces the severity of warp, meaning less stock must be removed to flatten each piece.



Smart Shopping for Lumber

by Asa Christiana

Imagine for a moment that you had the run of a furniture factory: all the tools you needed at your disposal and a bottomless stack of roughsawn cherry, maple, and walnut to pick from.

It’s a nice daydream, isn’t it? Not exactly.

On a rushed assembly line, the worker doesn’t get to choose boards individually or map out furniture parts for the best appearance of the grain. You, on the other hand, have a huge advantage: the time to choose just the right lumber—just like the time you’ll spend making sure every joint comes together strong and true.

Choosing lumber is a process, maybe the most important one of all. Here’s how to do it so you come home with the right boards to make your project come alive.

Start with a Drawing

If you are not working from a detailed, dimensioned drawing like one of the exploded illustrations in FWW, take the time to make one. It will help clarify your ideas about how the piece will go together and how it will look—the joinery you will use, the lumber species and thicknesses you need, the correct grain patterns for each part, and so forth.

Done thoroughly, the drawing is the most direct way to fully document your project, to literally have a clear picture of every part that goes into it. And you’ll need that knowledge when you head to the lumberyard.

Make a Woodworker’s Shopping List

Every new woodworker eventually hears about the advantages of buying lumber from a “cutlist,” an organized inventory of all the wood needed to complete a project.

Recently, though, I decided I like the term “parts list,” much better than “cutlist.” Where a cutlist might encourage you to think in simple terms of sizes and saw cuts, a “parts list” tells you to think of the components as distinct parts, each having a different role in the finished piece and in many cases coming from different types of boards, even though they might be the same species. Regardless of what you decide to call your list, compile it this way: Spread the drawing out in front of you and refer to it as you make a list on a separate sheet. Write down the name of every part in the project—one to a line. On each line, note how many of that piece the project requires (“4 legs,” for instance), and the part’s finished thickness, width, and length, including joinery.

If you buy your lumber from a lumberyard that sells roughsawn stock, be sure to also list the thickness of the rough stock you want for each part. To get a ¾-in. finished thickness, for example, you’ll want 4/4 roughsawn boards. For good measure, add roughly ½ in. to the width and an inch or two to the length of each piece.

Make note, too, of instances where you’ll want to take parts from the same board for good grain and color match. And, just to be safe, you might also want to mark down types of grain: flatsawn, riftsawn, quartersawn.

Because you’ll almost never find boards that fit your needs exactly, you’re likely to wind up with a bit more stock than you strictly need. That’s fine. You’ll want the extra for test cuts or repairs. In fact, if you think you may have cut it too close, throw in one nice extra board to be sure.
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A Smart Buyer Makes A Smart List
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The most basic parts list includes the type and number of each part, along with dimensions. Make your list more helpful by including notes about the type of grain you want in each part and the rough thickness.



How to Pull Diamonds from the Rough

All of this work leads to the lumberyard, where you will find those beautiful finished parts in the piles of rough lumber.

Remember: The decisions you make here are ones that you will live with for years to come. So take your parts list, and take your time. Start by spending a few minutes to make friends with your lumber guy. Explain that you are a furniture maker and need some extra time to pick through the piles.

For the two walnut end tables I made recently for our free video series, Getting Started in Woodworking, I needed a couple of 4/4 flatsawn boards for the tabletops, each with a very nice grain pattern, so I could cut it into three pieces, match the grain at the edges, and turn it into a beautiful panel.

I also needed some more 4/4 stock for the aprons and the shelves, nothing really special but still clear and close to final size. As I added boards to my take-home stack, I kept track by making a check mark next to the corresponding parts on my list. Then I headed over to the 8/4 walnut for the legs. Here I didn’t want flatsawn grain anymore; I wanted riftsawn stock. That’s where the growth rings are diagonal on the end grain, so you get relatively straight grain on all four faces of the leg. I found a nice clear, narrow piece with very straight grain, one that I could take all of the legs from, going two across all the way down the board with very little waste.

Following this process, it’s easy to make sure that you come home with the right boards for your project, and that you bring home enough material without buying too much.

You’ll drive home worrying only about potholes and sharp curves, instead of your project.


At the Lumberyard
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Step one—bring the list. Attach it to a clipboard or leave it in the tablet so it’s easier to make notes as you work. Also bring a tape measure, a block plane, and a lumber crayon (and a friend?). Lumberyards stack boards of each species by thickness, so it makes sense to choose all of your 4/4 boards at the same time, for instance. Sort by eye at first, looking for the grain and width you want. Use the tape measure to gauge the amount of clear stock between defects.
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Mark out parts. Once you’re home, it’s easy to get mixed up about which boards you intended for which part. To keep things straight, it can help to mark the parts directly on the stock with a lumber crayon before you leave the lumberyard.




One Table from Three Boards

For this table, Christiana used a single board for each of the three major components, greatly enhancing the consistency of color and grain in each finished piece.
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[image: Image] TIP

Table legs work best visually when the grain runs straight up and down their length on all sides. So look for diagonal end grain, which signifies riftsawn stock.
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GRAIN, FIGURE, MOISTURE, AND MOVEMENT

A Guide to Woodgrain

by Strother Purdy

As one of our contributing editors is fond of saying, a board’s grain is a bit like a cat’s fur. If you brush the cat’s fur in the wrong direction, you tend to make the cat hiss. Brush it in the right direction, and the cat purrs. Working wood with the grain will yield smooth boards. Cutting it against the grain will give you endless grief. Grain, however, is a bit harder to read than fur. But being able to read wood grain is an important part of working the material successfully. Grain can tell you quite a bit about a board. It can tell you where a board’s strengths and weaknesses are and the direction the wood will move most. Grain patterns will also recommend the best ways to cut a particular board.

Grain Patterns Describe the Structure of Wood

Lines of grain delineate the annual growth rings of the tree and, therefore, its structure. Depending on how a board has been milled, you will see flat grain, quarter grain or end grain on a board’s face. Usually, though, lumber isn’t cut with end grain on the face. The grain’s orientation not only makes the lumber look different but also makes it behave differently (see the drawing below).
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Flatsawn Lumber
Flatsawing a log slices it along a tangent. Flatsawn lumber is stable in thickness but tends to twist and cup. Flat grain shows the annual rings more prominently, often revealing the nicest grain patterns.
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Quartersawn Lumber
Quartersawing a log slices it along its radius. The term quartersawn comes from a sawing technique that cuts the logs into quarters, then into boards. It’s more expensive and less common, but it’s twice as stable in width than flatsawn and doesn’t warp much. Quarter grain has a subtle figure but reveals beautiful ray patterns in oak—a feature taken advantage of by Arts-and-Crafts designers.

Cut Against the Grain at Your Peril

In woodworking, as in life, it never pays to go against the grain unless you must. If you don’t cut a board with the grain, the blade will tear out bits of wood to remind you. When the grain is straight, you are in luck. Frequently, though, it’s impossible to avoid cutting against the grain. Strongly figured woods such as bird’s-eye maple have grain that goes in every direction at once. In this situation, making light cuts with very sharp tools helps. And if you still get tearout, remember that scrapers and sanders can get rid of it.

IDEAL BOARD WITH STRAIGHT GRAIN
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Cut against the grain and the wood will tear out.
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Cut with the grain for a smooth edge.

COMMON BOARD WITH WAYWARD GRAIN

[image: image]

Pick the best direction, cut lightly and plan to sand.

Grain Direction Determines a Board’s Strength

If you’ve tried, you know that wood is far easier to split along the grain than it is to break across the grain. This is because wood is made up of tough cellulose fibers that are about 100 times longer than they are wide. They’re held together by a glue-like substance called lignin, which is much less strong than the fibers themselves. When you split wood with the grain, you’re breaking lignin bonds (easy); when you break across the grain, you’re snapping cellulose fibers (much harder). Though tempting, designing furniture parts with short grain is never a good idea.
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STRONG
The grain in this pedestal table leg runs parallel with the longest dimension, making the construction as strong as possible.
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Weight of table will split the short grain in the ankles of these feet.

Grain Even Tells You Where Your Wood Will Move

Wood’s wayward ways are not more evident than in the way that it moves. Even after you mill a board straight, flat and square, it will grow and shrink, bend, twist and cup. Wood moves for two reasons: internal stresses in its structure and changes in moisture content because of changes in relative humidity (you can ignore this only if you live in sunny Southern California where the relative humidity never changes). Helpfully, a board’s grain will tell you how much and in which directions a given board will move.

Flatsawn lumber will tend to cup toward the bark, flattening out its annual rings. Quartersawn lumber doesn’t warp as much, but it can shrink unevenly in thickness, less toward the pith (the center of the tree) and more toward the bark. These reasons and others make it unwise to join boards with different grain.
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Flatsawn to quartersawn Solution: Just say no.
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Pith to bark Solution: Say “bark to bark and pith to pith” 10 times fast.
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Repeating or alternating flatsawn orientation Solution: It’s your choice, but repeating seems more predictable.

Wood Moves and Never Stops

When wood absorbs and loses moisture from the surrounding air, it moves. Because the relative humidity can vary sharply between seasons and even between rooms (think of the proverbial damp basement and dry attic), wood expands in the summer and shrinks in the winter. Expect a North American hardwood (such as oak) to shrink and swell about ¼ in. across 12 in. of flat grain and ⅛ in. across 12 in. of quartersawn grain between highs and lows of humidity. Finishes will reduce movement, but won’t eliminate it.

Understanding and Using Figured Wood

by Thomas R. Schrunk

Imagine woodworking without any figured woods: no bird’s-eye maple, no crotch mahogany, no walnut burl, no curly cherry—just foot after board foot of straight-grained, uniform wood. Sure, life would be easier: Straight-grained wood dries predictably, works easily, and can be used to make solid-wood furniture. On the other hand, burl or crotch wood can crack or warp on drying; solid pieces may be impossible to work with; and just try planing that board of bird’s-eye maple. But like moths to the flame, woodworkers are drawn to highly figured wood by its unique beauty and even the challenges it presents.

We all know figure when we see it, but how is it defined scientifically? What causes one maple tree to have uniform grain and its neighbor to have the wildest fiddleback pattern? Not all the causes of exotic figure are known, but I’ll describe some theories, give a glossary of the many names for wood figure, and offer a few tips for working these difficult but beautiful woods.

The Greater the Stress, the Better the Figure

“Figure” is a deviation from normal straight-cell orientation. This deviation can be quite organized, as in fiddleback or blister, or it can be random, as in bird’s eye or burl. While the individual cells are too small to see, we read the figure by a change in luster, and sometimes in cell color.

The causes of figure are much debated, but stress seems to be a factor, whether it comes from climate, insect or fungus attack, or physical damage. Bigleaf maple trees that lean tend to produce both blister and quilt figure; the northern range of the sugar maple produces far more bird’s eye than warmer regions; burl is likely started by a dormant bud that divides and subdivides profusely.

Some types of figure begin more easily than others. Development of a corrugated or washboard pattern is common in large trees. It is normally found in the radial or quartersawn plane and produces the pattern known as fiddleback. When this undulant growth occurs on the tangential or flatsawn plane, the result is a trunk that looks like a corrugated drainage pipe. This curly figure, frequently found in birch, gives luster of varying beauty, but the variation in vessel openings can result in a blotchy look when stained.

While figure may begin development in young trees, it tends to become more intense as the tree grows. This is probably due to increased crowding of newly divided cells in the cambium (the thin layer between the bark and the wood). The cells enlarge first by elongation. If there isn’t room to squeeze between adjacent cells, their only option is to bulge outward. Some species (maple, sapele) tend to exhibit more figure than others, which may be due to cell shape and thickness, as well as the vigor of the cell-division process.

Because of figured wood’s scarcity and value, it is often easiest to find by mail order. But first you must understand the terminology. Fiddleback, curly, tiger, pommele, blister—the variety of names is almost as broad as the types of figure, and in truth the labels given are inexact. I hope the brief guide to wood figure in this article will encourage you to go out and try some of these exotics in your next project.

How to Work Figured Wood

Part of the higher price you pay for figured wood is the greater difficulty working with it. However, there are tricks worth learning.

Planing bird’s eye, either by hand or machine, often pulls out the eyes. A better method is to sand the wood, if necessary renting the use of a wide-belt sander at a commercial furniture shop.

When thicknessing any curly wood with a power planer, you can reduce tearout by wetting the surface and waiting a few minutes. This causes the fibers to swell, raising the short fibers so that they can be cut cleanly.

Another way to get clean cuts is to angle the board through the planer so that the knives will shear shavings on the bias rather than make chopping cuts along the grain.

The narrow bands of grain running in opposite directions in ribbon-stripe boards make hand-planing problematic, but closing down the mouth of the plane reduces tearout. Alternatively, use a scraper plane or a cabinet scraper to tame this wild grain.


Figure Found in Normal Growth
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CROTCH WOOD

The juncture between two major limbs produces this distinctive figure. As each branch adds its annual cylinder of growth, the cylinders impinge on each other in the crotch, creating chaotic growth patterns. However, too sharp an angle entraps the bark and compromises the appearance and workability (old-time lumber men said that for optimal figure a person must be able to sit in the crotch like a saddle). Crotch wood is available as both veneer and solid wood.
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RAY FLECK

Also known as flake, this figure is not actually a deviation from normal growth, but is the result of cutting wood on the radial plane to expose the medullary rays that run horizontally from the center to the outer edge. Normally too small to be noticed, in some species the rays are so pronounced they become a visual feature. Quartersawn white oak is the most well-known example. Sycamore also has abundant rays, but lacewood (left) is the exotic champion.
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SPALTING

The distinctive dark brown and black lines of spalted wood are unlike any other figure type. Representing the boundaries of different colonies of fungi, spalting shows up best in light-colored woods such as maple and birch. Because this is a decay process, spalted wood may be compromised in strength, and for this reason is rarely available as veneer. But when the decay is stopped soon enough, the solid wood is quite usable.
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STUMP OR BUTT

As the base of a tree transitions from typical vertical wood cells to root cells, it widens and abruptly branches in all directions, causing pressure ridges and convoluted growth. Angel Step is a stumsb-wood figure type that looks like lustrous stairs, and is found most frequently in walnut, ash, and maple. Because of its location, stump wood comes in limited sizes. This is not a problem for gun stocks, where stump figure and luster are much prized.




Figure Caused By Abnormal Growth

Although not all the reasons are known, stress and disease seem to play a role in creating the best figure in trees.
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BIRD’S EYE

This unique figure is caused by a series of depressions in the cambium as new wood is added each year. Though it occurs in many species, bird’s eye is best known in sugar maple. The eyes radiate out from the center, so plainsawn lumber gives the roundest eyes, and wide boards may display oval eyes at the edges.
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BLISTER/QUILT

This figure consists of a series of forms, often varying in size, that visually resemble three-dimensional domes. Found most frequently in bigleaf maple, blister is usually round or oval. If the ovals are elongated, the figure may be referred to as cigar, while a rectangular shape is called quilted. If this type of wood is book-matched, one side will look concave, and the matching side will look convex.

[image: Image]

BURL

The most difficult and beautiful of veneers, burl is the wood of kings and sultans. Starting from dormant buds, burls may be individual (and quite large) wartlike growths on trees, normally toward the bottom. Or there may be a number of smaller burls among normal straight-wood growth, a type known as cluster burl.

Burl occurs in many woods but is harvested commercially in relatively few, among them ash, maple, myrtle, and redwood. Most walnut burl comes from California orchards, where English walnut stems (for nut production) are grafted to black walnut or California walnut rootstock. The irritation caused at the graft line frequently causes large (up to 6 ft. dia.) and highly prized

Because of the great complexity of grain direction, burl is difficult to use as lumber, though careful drying may give marvelous blanks for turning. Burl is rotary-cut as veneer.
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CURLY/TIGER/FIDDLEBACK

Curly is a generic term that refers to undulant or wavy growth patterns. These range from modest irregular waves (left) to full-blown fiddleback (center). The latter is named for its use in stringed musical instruments from the mid-16th century onward. A favorite of woodworkers, this intense figure consists of regularly spaced light and dark bands that look like hills and valleys. Where curly might be measured in rows per foot, fiddle back is measured in rows per inch. It occurs in many types of maple, and I’ve seen especially stunning examples from redwood, makore, and anigre.

The term tiger was once used to describe vigorously curly figure (right) in soft maple. It has been extended to include figure in soft and hard maple that is better than curly but not quite fiddleback.
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MOTTLED/BEE’S WING

Found in tropical woods, mottle is ribbon-striped wood with the addition of tangential curly figure. The mottling may be fine and tight, as in razor mottle, or large and regular, as in this block mottle bubinga (left). An inconsistent pattern is called broken mottle.

A very tight mottle that looks like an insect’s wing under a magnifying glass is known as bee’s wing. The most sought-after, expensive examples come from Ceylonese satinwood, but bee’s wing also occurs in andiroba, eucalyptus (right), mahogany, and narra.
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POMMELE/PLUM PUDDING

One of the most distinctive figure types, pommele has the appearance of rain on the surface of water. The many rounded forms, often of surprising density, produce a luxurious figure. Pommele finds frequent use in high-end furniture and yachts, and comes from the largest of tropical trees including bubinga, sapele, and makore.

Mahogany occasionally develops a distinctive variant of pommele known as plum pudding. Popular in Chippendale period pieces, the plum-size rounded shapes sometimes feature color variations in the plums.
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RIBBON-STRIPE

While we think of trees as growing straight, almost all trees grow with a slight twist, normally counterclockwise. Many tropical trees develop a significant twist for several years and then reverse to grow in the opposite direction. After many direction changes over the years, the entire trunk has interlocking grain, which when quartersawn reveals a ribbon-stripe light-dark pattern caused by light refracting from the differently angled cells. The closer the cut is to true radial, the tighter the spacing. Stripes as tight as ¼ in. apart are described as pencil stripe.



Water and Wood

R. Bruce Hoadley

What is the relative humidity in your workshop? Or in your garage where you are “seasoning” those carving blocks? Or in the spare room where you store your precious cabinetwoods? Or for that matter, in any other room in your house or shop?

If you’re not sure, you may be having problems such as warp, checking, unsuccessful glue joint, or even stain and mold. For just as these problems are closely related to moisture content, so is moisture content a direct response to relative humidity. Water is always present in wood so an understanding of the interrelationships between water and wood is fundamental to fine woodworking. In this article we’ll take a look at water or moisture content in wood and its relationship to relative humidity, and also its most important consequence to the woodworker-shrinkage and swelling.

Remember that wood is a cellulosic material consisting of countless cells, each having an outer cell wall surrounding an interior cell cavity. A good analogy for now is the familiar synthetic sponge commonly used in the kitchen or for washing the car. A sopping wet sponge, just pulled from a pail of water, is analogous to wood in a living tree to the extent that the cell walls are fully saturated and swollen and cell cavities are partially to completely filled with water. If we squeeze the sopping wet sponge, liquid water pours forth. Similarly, the water in wood cell cavities, called free water, can likewise be squeezed out if we place a block of freshly cut pine sapwood in a vise and squeeze it: or we may see water spurt out of green lumber when hit with a hammer. In a tree, the sap is mostly water and for the purposes of wood physics, can be considered simply as water, the dissolved nutrients and minerals being ignored.

Now imagine thoroughly wringing out a wet sponge until no further liquid water is evident. The sponge remains full size, fully flexible and damp to the touch. In wood, the comparable condition is called the fiber saturation point (fsp), wherein, although the cell cavities are emptied of water, the cell walls are fully saturated and therefore fully swollen and in their weakest condition. The water remaining in the cell walls is called bound water. Just as a sponge would have to be left to dry—and shrink and harden—so will the bound water slowly leave a piece of wood if placed in a relatively dry atmosphere. How much bound water is lost (in either the sponge or the board), and therefore how much shrinkage takes place, will depend on the relative humidity of the atmosphere.


Average Moisture Content (Percent) of Green Wood








	



	 
	HEARTWOOD
	SAPWOOD



	Ash, white
	46
	44



	Beech
	55
	72



	Birch, yellow
	74
	72



	Maple, sugar
	65
	72



	Oak, northern red
	80
	69



	Oak, white
	64
	78



	Walnut, black
	90
	73



	Douglas fir
	37
	115



	Pine, white
	62
	148



	Pine sugar
	98
	219



	Pine Red
	32
	134



	Redwood
	86
	210



	Spruce, eastern
	41
	172






A dry sponge can be partially swollen by placing it in a damp location, or quickly saturated and fully swollen by plunging it into a bucket of water. Likewise a piece of dry wood will regain moisture and swell in response to high relative humidity and can indeed be resaturated to its fully swollen condition. Some people erroneously believe that kiln drying is permanent, but lumber so dried will read-sorb moisture. There is a certain amount of despair in the sight of rain falling on a pile of lumber stamped “certified kiln dried”!

It is standard practice to refer to water in wood as a certain percent moisture content. The weight of the water is expressed as a percent of the oven dry wood (determined by placing wood in an oven at 212-221°F until all water is driven off and a constant weight is reached). Thus if a plank weighed 115 pounds originally, but reached a dry weight of 100 pounds in an oven this would indicate 15 pounds of water had been present and the original moisture content would have been 15 + 100 or 15%.

The fiber saturation point averages around 30% moisture content (higher in some species, lower in others). Living trees always have moisture content in excess of this level, although the moisture content (MC) may vary widely. Hardwoods commonly have original moisture contents ranging from 50 to 100%. In softwoods there is usually a noticeable difference between sapwood and heartwood; heartwood moisture content being just over the fiber saturation point whereas the sapwood commonly exceeds 100% moisture content-that is, the sapwood may be more than half water by weight.

When wood dries, all the free water is eventually lost as well as some of the bound water, depending on the relative humidity. When the bound water moisture content is in balance with the atmospheric relative humidity, the wood is said to be at its equilibrium moisture content (emc).

When lumber is left out-of-doors in well-stickered piles, protected from soaking rain and direct sun, it eventually becomes “air-dry.” In central New England, the relative humidity (RH) averages around 77%, so air dry lumber will have a moisture content of 13 to 14%.

In heated buildings, in coldest winter weather, the relative humidity may drop quite low. The actual moisture content of thin pieces of wood or unprotected wood surfaces may be as low as 2 to 3%, only to return to 10 to 12% in muggy August weather. Therefore, for indoor uses, average moisture content should be attained to begin with. A moisture content of 6 to 8% is usually recommended for furniture manufacture in most northern and central regions of the United States. In the more humid southern and coastal regions the appropriate average equilibrium moisture content might be somewhat higher; in the arid southwest, somewhat lower. The only way commercially to get lumber this dry (that is, below air dry) is to dry it in a kiln; hence “kiln dried” lumber suggests this sufficient degree of drying. The drying can also be accomplished by simply leaving wood exposed indoors until it assumes the proper emc-remembering, of course, that it fluctuates as indoor relative humidity does.

Certain common terms which have been associated with drying are unfortunately misleading. “Curing” lumber suggests the involvement of some chemical reaction as in the setting of resin, or the curing of hides or meat. To some persons, the term “seasoning” suggests the addition of an appropriate chemical or some special aging process to others; it probably originated in connection with certain seasons of the year when natural drying was optimum for efficiency and quality of drying. But in reality, the drying of lumber is basically a water removal operation that must be regulated to control the shrinkage stresses that occur.

The claim that lumber is kiln dried can probably assure only that the lumber has been in and out of a kiln; it does not assure that the lumber has been dried properly (to avoid stresses), that is has been dried to the desired moisture content, or that subsequent moisture regain has not taken place. On the other hand, lumber which has been kiln dried properly is unsurpassed for woodworking.
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The curve above shows the approximate relationship between relative humidity and equilibrium moisture content for most woods. Below, the curves show the seasonal indoor variation of moisture content in wood. A is unfinished thin veneers or wood surfaces, B is furniture of kiln-dried lumber and well coated with finish, and C is furniture of air-dried lumber and well coated with finish.
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Approximate Shrinkage (as percent of green dimension) from green to oven-dry moisture content









	



	 
	TANGENTIAL
	RADIAL
	T/R



	HARDWOODS



	Ash, white
	7.8
	4.9
	1.6



	Basswood
	9.3
	6.6
	1.4



	Beech, American
	11.9
	5.5
	2.2



	Birch, yellow
	9.5
	7.3
	1.3



	Butternut
	6.4
	3.4
	1.9



	Catalpa
	4.9
	2.5
	2 0



	Cherry, black
	7.1
	3.7
	1.9



	Hickory
	11.5
	7.2
	1.6



	Maple, sugar
	9.9
	4.8
	2.0



	Oak, northern red
	8.6
	4.0
	2 2



	Oak, white
	10.5
	5.6
	1.9



	Sycamore
	8.4
	5.0
	1.7



	Walnut, black
	7.8
	5.5
	1.4



	Mahogany
	5.1
	3.7
	1.4



	Teak
	4.0
	2.2
	1.8



	SOFTWOODS



	Cedar, northern white
	4.9
	2.2
	2 .2



	Douglas fir
	7.6
	4.8
	1.6



	Hemlock, eastern
	6.8
	3.0
	2.3



	Pine, eastern white
	6.0
	2.3
	2.6



	Pine, sugar
	5.6
	2.9
	1.9



	Pine, red
	7.2
	3.8
	1.9



	Redwood
	4.4
	2.6
	1.7



	Spruce, red
	7.8
	3.8
	2.1






The woodworker’s success in dealing with moisture problems depends on being able to measure or monitor either the moisture in the wood directly, or the relative humidity of the atmosphere, or both. Direct measurement of moisture content is traditionally done by placing a sample of known initial weight into an oven (212-221°F) until constant weight is reached (usually about 24 hours for 1-inch cross-sectional wafer). Reweighing to obtain oven-dry weight enables determination of moisture loss and calculation of moisture content (moisture loss ÷ oven-dry weight). By so determining the moisture content of wafers taken from the ends of a sample board, the board moisture content can be closely approximated. Simply monitoring the sample board weight in the future will then indicate changes in moisture content.

An interesting application of this idea is to suspend a wood sample of known (or approximated) moisture content from one end of a rod, horizontally suspended on a string at its balance point. As the wood looses or gains moisture, the inclination of the rod will give a constant picture of changing moisture content. Such an improvisation can be calibrated (by adding known weights) to make a “moisture meter”. Of course, there are also commercially made moisture meters, which are surprisingly accurate and simple to operate and will take the guesswork out of measuring moisture content. Measuring and controlling relative humidity in the shop can be equally important. Simple and inexpensive wet and dry bulb hygrometers give accurate readings. Common sense will indicate where humidifiers or dehumidifiers (or some improvised means) are necessary to control humidity. One summer I suspected the humidity in my cellar workshop was high. I distributed ⅛-inch thick spruce wafers around and after several days determined their moisture content by the oven-dry technique. To my horror it was up to 21%! I immediately installed a dehumidifier and within a few weeks the emc was lowered to about 9%.

For the woodworker, then it is important either to obtain lumber of proper dryness or to be able to dry it properly (a subject we must leave to the next issue. Further, once having dried wood to the proper moisture content and built something out of it, some consideration must be given to future moisture exchange with the atmosphere. To some extent, design should allow for lumber movement, but usually the principal measure should be that of sealing the finished piece to prevent exchange of moisture and avoid the highs and lows of seasonal humidity fluctuation by holding close to the original average. Somehow the notion has prevailed that “wood has to breathe.” Unfortunately, the term “breathe” suggests something positive or even necessary for the well being of the wood, but in reality, depriving wood of its tendency to adsorb and desorb moisture in response to humidity fluctuation is the best course of action.

Finishing materials vary widely in their ability to seal off wood surfaces and prevent moisture exchange with the atmosphere. Among the least effective is linseed oil. So-called penetrating oil finishes vary from low to moderate in moisture excluding capability depending on resin content and, as with linseed oil, give improved results when many coats are applied. Shellac is also relatively permeable to moisture. Lacquers are even better, but modern varnishes, such as the urea alkyd or urethane types, offer the best clear-finish protection against moisture adsorption. For end sealing lumber during drying or storage, aluminum paint or paraffin provide the ultimate in moisture barriers, as do commercial end sealing compounds.

Moisture extremes-either too high or too low-sometimes give rise to problems in chemical bonding of adhesives and finishes or high moisture (above 20%) may invite mold, stain or decay. But clearly the most common trouble-maker is the dimensional change-shrinkage and swelling-which accompanies moisture variation over the range below fiber saturation point.

As we begin to unravel the subject of shrinkage, three considerations should be taken into stride: when (over what moisture content range), where (in what direction relative to cell structure) and how much (quantitively in terms of actual dimensions). In the first consideration, as with a sponge, wood shrinks (or swells) as bound water escapes (or is picked up) in seeking its balance with the atmosphere. So only moisture change below fiber saturation point (about 30% MC) results in dimensional change, which is directly proportional to the amount of moisture lost. In considering where and how much, we must leave our sponge analogy, because a sponge has similar structure and properties in all directions; wood on the other hand, has oriented structure related to the “grain direction” (predominant longitudinal cells) and to the growth rings. Longitudinal shrinkage (i.e., along the grain) is drastically different from shrinkage across the grain; shrinkage across the grain in turn is variable from the radial direction (perpendicular to growth rings) to tangential (parallel to growth rings).

Shrinkage in wood is commonly expressed as a percentage loss in dimension due to loss of bound water, that is, in drying from the fiber saturation point to the oven dry condition. Parallel to the grain, shrinkage is only about 1/10 of one percent, and in most cases can be neglected. However, in juvenile wood (near the pith) or in reaction wood (in limbs and leaning stems) longitudinal shrinkage may be up to ten times the normal amount, and variable-resulting in extreme warp.

The greatest concern is transverse (across-the grain) shrinkage, which averages about 4% radially and 8% tangentially. However, there is considerable variation among species, ranging from 2% to about 12%.

These values indicate the degree to which some species are apparently “more stable” than others. However, the greatest cause of trouble arises from the difference between radial and tangential shrinkage. As a result, cylinders of wood may become oval, squares may become diamond shaped, and flat sawn boards cup. This shrinkage difference also accounts for wood containing the pith cracking open, as anyone who has tried to dry cross-sectional discs of wood well knows. For it is impossible for wood to shrink more around the growth rings than across them without the development of stress. We also realize why edge-grain (quarter sawn) boards remain flat and shrink less across the width and are therefore preferable for many uses such as flooring.

Shrinkage in wood tissue results when water molecules leave the microstructure of the cell walls and the cellulosic structure is drawn more closely together. As sapwood transforms into heartwood, molecules of extractives (which usually give heartwood its darker color) may occupy this space and thus reduce total shrinkage. For this reason, woods with high extractive content may tend to be more stable (e. g. redwood, mahogany). At the same time, in a particular piece of wood there may be a troublesome-difference between shrinkage of heartwood and sapwood, resulting in noticeable difference in shrinkage or even checking of sapwood.

The woodworker has several options and approaches, which can be applied singly or in combination, for dealing with the instability of wood. First, the wood can be preshrunk, i.e., properly dried to optimum moisture content. And secondly, the subsequent dimensional response to the atmosphere can be reduced or virtually eliminated by proper finishing. Third, sensible design can allow for dimensional change to occur without consequence; the classic example being the traditional feather-edge paneling allowed to move freely within each frame. Fourth, shrinkage and swelling can be overpowered or restrained, as the veneers making up a plywood sheet mutually do, or as the battens on a cabinet door will do.

Fifth, chemical treatments may stabilize wood, although this approach is probably least convenient. Controlling moisture content-and therefore dimensional change-involves an awareness of relative humidity and also the dimensional properties of wood. Understanding and mastering wood/moisture relationships should be looked upon as an integral part of woodworking expertise.


CALCULATING WOOD SHRINKAGE OR SWELLING

The approximate dimensional change expected in a piece of wood can be estimated by application of the following formula:

ΔD = Do × S × ΔMC + fsp

where ΔD = Change in dimension

Do = Original dimension

S = Shrinkage percentage (from tables)

ΔMC = Change in moisture content

fsp = Average value for fiber saturation point, approximately 30%

Example: How much will a 14-inch wide, unfinished colonial door panel attempt to “move” (shrink and swell) if made from flat-sawed Eastern white pine?

Solution: Original dimension (width). Do is 14 inches.

S (from tables) is 6.0% = 6/100 = 0.06

Assuming the humidity may fluctuate such that moisture content will vary from 4% in winter to 12% in summer, then ΔMC = 8%.

ΔD = (14 inches)(0.06)(8% + 30%) = 0.224 inches

The door panel will thus attempt to change width by nearly a quarter-inch during seasonal humidity changes. Loose framing to allow the panel to move, or finishing with a moisture-impervious finish are therefore recommended.

The formula clearly suggests ways of reducing the consequences of shrinkage and swelling. For example, reducing the dimensions (Do) of the members: Narrow flooring will surely develop smaller cracks between boards than wide flooring. Choosing a species with a small shrinkage percent (S) can obviously help; e.g. catalpa is obviously more stable than hickory. Reducing the moisture variation is best accomplished by starting with wood of the correct moisture contení and giving the completed ítem a coat of moisture-impervious finish.



Drying Wood

by R. Bruce Hoadley

It is ironic that our environment has us surrounded by trees—yet wood seems so inaccessible and expensive for the woodworker. Actually, abundant tree material is available to those who seek it out from such sources as storm damage cleanup, construction site clearance, firewood cuttings and even direct purchase from local loggers. With chain saws, wedges, band saws and a measure of ingenuity, chunks and flitches for carving or even lumber can be worked out. Also, it is usually possible to buy green lumber, either hardwood or softwood, at an attractive price from small local sawmills.

But what to do next? Many an eager woodworker has produced a supply of wood to the green board stage, but has been unable to dry it to usable moisture levels without serious “degrade” or even total loss. Certainly, the most consistent and efficient procedure would be to have the material kiln dried. Unfortunately, however, kilns may simply not be available. The cost of custom drying may be prohibitive, or the quantity of material too meager to justify kiln operation. But by understanding some of the basic principles of drying requirements and techniques, the woodworker can dry small quantities of wood quite successfully.

The so-called “seasoning” of wood is basically a water-removal process. Wood in the living tree has its cell walls water saturated and fully swollen with “bound” water and has additional “free” water in the cell cavities. The target in drying is to get the wood moisture content down to the equilibrium level of dryness consistent with the atmosphere in which the finished product will be used. In the Northeast, for example, a moisture content of about seven percent is appropriate for interior cabinetwork and furniture; in the more humid Southern states, it would be higher; in the arid Southwest, lower. Since removal of bound water is accompanied by shrinkage of the wood, the object is to have the wood do its shrinking before, rather than after, the woodworking.

Wood dries first at the outside surface, creating a moisture imbalance. This moisture gradient of wetter interior and drier surface zone is necessary to cause moisture in the interior to migrate to the surface for eventual evaporation. On the other hand, if a piece of wood is dried too quickly, causing a “steep” moisture gradient (i. e., extreme range between interior and surface moisture content), excessive surface shrinkage will precede internal shrinkage; the resulting stress may cause surface checking or internal defects (collapse or later honeycomb). Gradual drying with a moderate moisture gradient allows moisture from the interior to migrate outward, replacing moisture as it evaporates from the surface, thus maintaining gradual and more uniform shrinkage. Shrinkage in wood per se is a natural and normal part of drying which should be expected and accommodated; uneven shrinkage due to uncontrolled drying, however, is the culprit which we must deal with. On the other hand, drying cannot be too slow or unnecessarily delayed, lest fungi causing decay, stain, or mold have a chance to develop. In other words, the key to drying is manipulating conditions of humidity, temperature and air circulation to attain a compromise drying rate fast enough to prevent fungal development, but slow enough to prevent severe uneven shrinkage.

The practice of drying includes (1) proper cutting and preparation of the pieces, (2) appropriate stacking and location to allow regulated drying (and in lumber, restraint of warp), and (3) systematic monitoring of the drying progress. Let’s review the application of these basic concepts to typical situations of drying small quantities of wood. We will consider the drying of short log segments or short thick stock, commonly used for wood carvings or stout turnings, as well as regular lumber or boards. We will also assume that fairly small quantities such as several log chunks or up to a few hundred board feet are involved-as occurs when one suddenly falls heir to a storm-damaged tree or purchases enough lumber for a single piece of furniture.

First let’s look at proper preparation of the material. Selection of pieces should favor those with normal structure and straight grain. If possible, avoid pieces with large obvious defects. Lumber from trees with special grain will invariably twist upon drying. Irregularities such as crotch grain or burls are esthetically interesting but chancy to dry, since their cell structure usually has unpredictable shrinkage. Knots are troublesome if they are large enough to involve grain distortion. Logs with sweep or from leaning trees having an eccentric cross-sectional shape probably contain reaction wood and will almost surely develop warp and stress due to abnormal shrinkage.

Whether preparing lumber or carving blocks, remember that normal shrinkage is about double tangentially as radially. My initial rule in splitting carving chunks from logs is to avoid pieces containing the pith. A half log or less which does not contain the pith can dry with a normal distortion of its cross-sectional shape (like slightly closing an oriental fan).

Another advantage of not boxing in the pith is being able to see if any overgrown knots are present which may not have been apparent from the bark side. Every knot-causing branch developed from the pith, so it is important to examine pieces from the pith side to discover hidden branch stubs, especially if they have decay. Additionally, the pith area is often abnormal juvenile wood that might best be eliminated.

In sawing lumber, cup will be minimized by favoring quartersawed boards, which have no tendency to cup, or flatsawed boards taken furthest from the pith. Boards sawed through the center of the log, containing the pith or passing very close to it, will usually cup severely (or split open if restrained) along the center and might as well be ripped into two narrower boards before drying.

End drying is about 12 times as fast as drying through sidegrain surfaces. Consequently, the regions near the ends of pieces drop below the fiber saturation point first. As the ends begin to shrink while the rest of the piece is still fully swollen, end checking usually results. In boards that are relatively long compared to their thickness, most moisture will leave slowly via the side surfaces; the influence of the end-checking problem is confined to a zone near each end of the board (about 6 inches from the ends of 1-in. boards). With relatively thick material, e. g., an 8 x 8-in. chunk 20 in. long, the end checking under uncontrolled drying can extend inward so far from each end that it riddles the entire piece.

To prevent the rapid end drying which will ruin carving chunks and the ends of lumber, the end-grain surface should be coated. Any relatively impervious material (such as paraffin, aluminum paint or urethane varnish) in ample thickness will do nicely. End coating can be applied to relatively wet surfaces by giving a primer coat of latex material first. It is important to end coat as soon as possible after sawing, before even the tiniest checks can begin to develop. Once a check develops, the cell structure failure will always be there even if it later appears to have closed. Also, when normal drying stress develops, a small check can provide the stress concentration point for further failures which otherwise might not have even begun in check-free wood. The purpose of end coating is to force all moisture loss to take place from lateral surfaces.

In some species, radial drying may be significantly faster than tangential drying. Therefore, if the bark on larger carving blocks is tight (as with winter-cut wood), it may best be left on to slow the radial drying. If the bark has been removed from a heavy slab, it should be watched carefully during the early drying stages for signs of surface checking. Another reason for prompt end coating is to prevent ever present airborne fungal spores from inoculating the surface. If the bark is loose, it should be removed; otherwise the layer of separation will become a fungal culture chamber with undesirable results.

Don’t forget to mark a number and date on each piece. It is amazing how easily your memory can fail once you have several batches of wood in process. Next, consideration must be given to the correct piling and location of the material so proper drying will result. Piling must ensure maximum air circulation around virtually every surface of the material. Some means of elevating the bottom of the stacks should be provided and some sort of sticker strips are usually recommended to separate adjacent pieces. With irregular carving blocks, merely piling them loosely may suffice, as long as flat surfaces do not lie against one another. No attempt should be made to restrain distortion of large chunks. With lumber, however, carefully designed systematic piling is best.

The usual piling method is to arrange boards in regular layers or courses separated by narrow strips or stickers. This permits the free movement of air around the lumber, uniformity of exposure of the surfaces, and restraint to minimize warp. The stickers should be dry and free of fungi and at least as long as the intended width of the pile. In planning the pile, stickers should be placed at the very ends of each course and at least every 18 inches along the length of the boards, since loose ends hanging out of the pile lack restraint and dry too rapidly (resulting in excessive warp). It is best to have lumber uniform in length, but if random lengths are unavoidable, they should be arranged in a pile as long as the longest boards; within each course, stagger the position of alternate boards so their alternate ends are lined up with the end of the pile. This “boxed pile” system prevents excessive drying of overhanging ends. To prevent excessive drying degrade to the top and bottom courses or layers, extra outer courses of low-grade lumber or even plywood might be added to the pile. Stickers should be lined up in straight vertical rows. To ensure uniform restraint in a course, lumber and stickers should be as uniform in thickness as possible.

In large piles, the majority of the boards are restrained by the weight of others above. In small piles, extra weight (old lumber, bricks, cinder blocks, etc.) should be placed atop the pile. An alternate method of applying restraint is to assemble rectangular frames to surround the pile. The pile can be wedged against the frames and the wedges tapped further in to maintain restraint as the pile shrinks. Obviously the weighting or wedging should not be so extreme as to prevent shrinkage of the boards across their width.

In a commercial dry kiln, the operator can manipulate air circulation, temperature and humidity to dry the lumber gradually. He begins with a moderately low temperature and high relative humidity until the lumber (based on monitored samples) drops to a certain moisture content, say, near the fiber saturation point. He then establishes a slightly higher temperature and drier condition which he holds until the next lower prescribed moisture content is reached. Then he again establishes another warmer, drier level and so on until the lumber is dried. The so-called “kiln schedule” is a sequence of successively drier conditions which are regulated according to the moisture content of the lumber.

In home drying of wood, we must therefore try to choose locations or regulate conditions to allow only moderate drying at first, followed by more drastic conditions once the lumber has reached a lower moisture level. One logical starting place is out-of-doors. Except for especially arid regions, the relative humidity is usually moderately high. For example, in the New England area the humidity averages around 75 to 80 percent, which would give an equilibrium moisture content of 12 to 14 percent. Piles of blocks or stacks of lumber should be kept well up off the ground to avoid dampness, and should be protected from direct rainfall and sun rays as well. Any unheated building which has good ventilation, such as a shed lacking doors and windows, is ideal. Most garages serve well and even unheated basements are suitable if plenty of air space around the pile is provided. In air drying out-of-doors, some rather obvious seasonal variations will be encountered. In many Eastern areas, slightly lower humidity and more prevalent winds favor drying in spring months. In winter, if temperatures drop to near or below freezing, drying may be brought to a standstill. You must therefore interpret conditions for each particular area. If wood is intended for finished items that will be used indoors, outdoor air drying will not attain a low enough equilibrium moisture content. The material must be moved indoors to a heated location before it is worked.

Surface checking should be closely watched. Minor shallow surface checking that will later dress out can be ignored. However, deeper checks should be considered unacceptable. The worst type are those which open up but later reclose. Often they go unnoticed during subsequent machining operations only to reveal themselves when staining and finishing of a completed piece is attempted. If any serious end checks develop, don’t pretend they don’t exist, or will ever get better or go away. For example, if a large carving block develops a serious check, this indicates fairly intensive. stress; it is probably best to split the piece in half along the check, thus helping to relieve the stresses, and be satisfied with smaller pieces.

If wood must be located indoors from the very start, drying may be too rapid. Any signs of surface checks in the material suggest that some retardation may be necessary. This can be accomplished by covering the entire pile with a polyethylene film. Moisture from the lumber will soon elevate the humidity and retard the drying. However, this arrangement must be closely watched, since air circulation will likewise be stopped. Moisture condensation on the inside of the plastic covering or any mold on the wood surfaces may mean the pile has been turned into a fungi culture chamber and signals the need for speeding up the drying again. Common sense and intuition will suggest how often to check the wood and how to modify the storage location to speed up or slow down the drying. The seasonal humidity fluctuation commonly encountered in heated buildings must also be allowed for in determining the equilibrium moisture level.

Drying progress can be monitored by weight. Weights should be taken often enough to be able to plot a fairly coherent graphical record of weight against time. Weighing should be accurate to within one or two percent of the total weight of the piece. A large chunk in the 100-pound range can be weighed on a bathroom scale. Pieces in the 10 to 25-pound category can be weighed with a food or infant scale. Small stacks of boards can be monitored by simply weighing the entire pile if this is convenient. In larger piles, sample boards can be pulled and weighed periodically. Electrical moisture meters are perhaps the simplest means of keeping track of the drying progress in boards.

The last stage of drying should be done in an environment similar to the one in which the finished item will be used. The weight of the pieces will eventually level out and reach a near constant equilibrium with only faint gains and losses of weight in response to seasonal humidity fluctuations.

When material comes into equilibrium weight with the desired environment, it’s ready. Don’t pay attention to overly generalized rules like “one year of drying for every inch of thickness.” Such rules have no way of accounting for the tremendous variation in species’ characteristics or in atmospheric conditions. Basswood or pine decoy blanks four inches thick dry easily in less than a year, whereas a four-inch thick slab of rosewood may take much longer to dry without defects. In general, the lower density woods are easier to dry than higher density woods. Since the average cell wall thickness is less, moisture movement is greater and this results in faster drying. In addition, the weaker cell structure is better able to deform in response to drying stresses, rather than resisting and checking. After some experience is gained for a particular species and thickness dried in a certain location, a fairly reliable estimate can be made as to the necessary drying time. Here, the initial date you marked on the piece will serve you well.

Whether drying log sections or boards, remember that the drying must be somewhat regulated; usually at the beginning, indoor drying proceeds too quickly and needs slowing down.

In drying your own lumber or carving wood, one common problem is hesitation. You can’t wait! If you do, fungi or checks will get ahead of you. Try to think out all the details before you get your wood supply; don’t wait until you get it home to decide how you are going to end coat or where you are going to stack it.

But perhaps the greatest pitfall is greed. Most wood-workers never feel they have enough material put aside and tend to overstock if the opportunity presents itself. With green wood, this can be disastrous. Don’t try to handle too much. Don’t even start if you can’t follow through. More material is ruined by neglect than by lack of know-how.

Finally, in drying wood, nobody has ever proved that it doesn’t pay to cross your fingers.

Understanding Wood Movement

by Christian Becksvoort

For centuries, granite has been quarried along the Maine coast. Way back in the woods behind my shop, on a granite outcropping, sit a few leftover slabs 10 in. thick by 2 ft. wide by 12 ft. long. The granite faces show a series of ½-in. holes drilled 12 in. to 18 in. apart. The old-timers would have driven dried wood into these holes, then walked down the row pouring water onto the wood. Eventually, the granite slabs would split apart. When wood cells absorb water, they swell and expand, and not even granite can stop it. So forget about pins, glue, screws, or fancy joinery; wood will move and break apart your work if you don’t follow the rules.

The exact amount of wood movement depends on any combination of several factors, including the environment (the degree to which humidity fluctuates) and how the lumber has been sawn (see sidebar).

The amount of movement also varies among wood species, particularly among the hardwoods. For example, beech, hickory, oak, and hard maple move substantially more than cherry, walnut, and butternut.

Last, the type of finish you apply to a piece affects wood movement. Because light skin finishes such as wax and oil allow greater moisture absorption, wood that has been coated with either of them moves more than wood that has been finished with deeper-penetrating sealants such as urethane and lacquer.

As a professional woodworker, I can’t afford to cut corners when it comes to wood movement. So I devote my energy to building furniture right the first time—whether it’s a chest, a case, a bed, or a table.


How Wood Moves

Grain Orientation Determines the Amount of Movement

You can predict how lumber will behave by looking at the growth rings. Flatsawn boards revealing long ring sections that are parallel to the pith of the log will move the greatest amount.

[image: Image]

FLATSAWN BOARD

Most seasonal movement in a board is along the rings. With annual rings nearly parallel to the surface, flatsawn boards exhibit more seasonal movement and are prone to cupping.
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QUARTERSAWN BOARD

A quartersawn board has annual rings running perpendicular to the surface, so the board will experience far less seasonal movement and will be less likely to cup.

FRAME-AND-PANEL CONSTRUCTION ISOLATES MOVEMENT

Your approach to controlling wood movement will depend a lot on whether the piece is made using slab or frame-and-panel construction.

Slab construction is typical in chests, tabletops, and headboards and consists of single, wide boards or narrow boards glued up edge to edge. With solid-wood slabs, you have to worry about cross-grain movement, which can be significant with large widths.

[image: Image]

Frame-and-panel construction, on the other hand, minimizes the effects of wood movement by isolating large areas (the panel) and restricting movement to relatively small areas (the frame). The panel is set into grooves of the appropriate depth, but it is not glued in place. Instead, this “floating” panel is free to expand and contract within the frame.



Blanket Chests

SLAB CONSTRUCTION ALLOWS ENTIRE PIECE TO MOVE

A blanket chest, in which the grain runs in a band around the entire box, is an example of slab construction. The depth and width of the chest remain constant, because the wood does not move lengthwise. But the wood does change in height in response to changes in humidity. The blanket chest gets slightly taller in summer and shorter in winter. Because movement in the top is from front to back, the hasps of the lock don’t always fit. The solution is to use quartersawn wood for the top, file the hasp parts to increase clearance, and use a good sealing finish.
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Tables

BREADBOARD CONSTRUCTION KEEPS TABLETOPS FLAT

[image: Image]

Breadboard ends are added to tabletops to help prevent the top from warping or cupping. But they must be attached so as to allow the top to expand and contract.

The preferred method for making breadboards is a single tongue with cutouts. For a stronger joint, parts of the tongue are cut out to within ¼ in. to ½ in. of the shoulder, and the corresponding areas of the mortise are left in place to hold the weak faces of the breadboard together.

The trickiest part of construction is pinning and gluing the breadboard ends. I like to plane a slight (1/16-in.) concave bow into the breadboard to keep the ends tight against the table. I make the mortise longer than the tongue, center the breadboard, and clamp both ends onto the table. I drill a ⅜-in.-dia. hole in the center and then one (for narrow tabletops) or two holes (for wider ones) on either side of center.

I remove the breadboard end and scribe a line along the edge of the holes closest to the end. Next, I elongate all but the center holes with a ⅜-in. rat-tail file. The farther from center, the longer the oval. For very dry wood (6% moisture content or less), elongate away from the center to allow the top to expand. For wet wood (12% moisture content or more), elongate toward the center to allow for shrinkage. Do not file beyond the scribe lines; doing so will relieve the pressure holding the breadboard to the table shoulder.


Mortise-and-Tenons That Breathe

You may have have surmised that cross-grain gluing is a no-no. That is correct up to a point. Wood has a small amount of give to it, and aliphatic resin (yellow) glue is slightly elastic. So you can feel relatively safe making cross-grain joints, such as mortise-and-tenons, as long as the tenons aren’t too wide. With cherry, for example, I limit cross-grain joints to a width of 5 in. As a precaution, I glue only the top half of the joint. Theoretically, the top of the rail will stay flush, and the bottom will move ever so slightly. That also should work for hard-woods that are less well-behaved than cherry.
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Narrow Apron can be glued and pinned
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Slab Headboards Need Extralong Mortises

A slab headboard that’s 12 in. to 14 in. wide may move up to ¼ in., which means the mortise into which it fits needs to be that much wider. If the headboard is to be pinned and glued in the middle (fixed), leave an ⅛-in. space at the top and bottom of the mortise. But the headboards on some beds, such as pencil-posts, sit loosely in the mortises on the posts. The unit is held together by bolts in the rails. Extratall headboards (as in old Victorian styles or sleigh beds) require extradeep grooves or large shoulders and mortises.

ATTACHING A FIXED HEADBOARD
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ATTACHING A LOOSE HEADBOARD
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Tabletops Need Room to Move
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No matter how I go about attaching a top to its base, I anchor it firmly in the middle, ensuring that both halves are free to move equally. As a matter of course, I orient the grain in the long direction to minimize the amount of movement.

A good way to attach tops is to make ¼-in. grooves, or a series of ¼-in. slots, ½ in. below the inside top of the rail. I then install shopmade wood buttons, which grip the grooves and screw to the underside of the top. The buttons at the ends of the tabletop can go to the full depth of the groove, while the buttons along the sides must be placed according to the wood’s moisture content and the time of year. (Fit them tighter in summer, looser in winter.)

For a table with rails substantially thicker than ¾ in., I countersink ½-in.-dia. holes from the bottom of the rails. Then I drill ¼-in. holes all the way through. I use a rat-tail file to elongate holes away from the center. Holes in the center of the end rails stay as they are. Because the wood movement is side to side, the ovals in the long rails run across the thickness of the rail. That’s why I don’t recommend this method for thin rails.
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Case Pieces
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A FRAME-AND-PANEL BACK ACCOMMODATES MOVEMENT

Building high-end furniture and having a preference for solid wood, I make my backs as frame-and-panel units, set into rabbets and glued into place. This method creates a totally sealed back, which allows for movement yet provides racking resistance.

The success of this method depends on the width and grain orientation of the outside frame members. Because the frame is glued into the rabbets, any excess wood movement will break out the lips of the side and top rabbets. I have determined that by using quartersawn cherry no wider than 1¾ in. for the sides and top of the frame members, there is enough give in the wood to accommodate any potential movement. Less well-behaved woods require correspondingly narrower stock. In any event, the stock must be quartersawn.
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FITTING DOORS AND DRAWERS

The issue of wood movement in doors and drawers must be taken into account. Because they will change in width over the course of a year, I install slab doors only in narrower case openings using quartersawn wood and then stabilize the door with battens.

Frame-and-panel doors are much less of a headache. For quartersawn cherry, I aim for a gap at the lock side of the door that is between the thickness of a nickel (5/64 in.) and a dime (3/64 in.). The hinge-side gap is constant year-round; the top gap is a dime fit; and the bottom gap is a nickel fit.

Fitting drawers is bit more involved. Again, I prefer to use quartersawn stock to minimize wood movement. I start by making drawers the same size as the opening, side to side. When assembled, I trim them to fit, with a 1/64-in. (minimum) to 1/16-in. (maximum) total side clearance.

The top-to-bottom dimension is another story. The opening is constant, but the drawer front changes in height. I also make my front about 1/32 in. narrower than the sides by planing that amount off the bottom (after cutting the grooves for the drawer bottom).
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SIDE MOLDINGS THAT HOLD

Most antiques that I’ve looked at have the side molding glued (and/or screwed) at the miter and nailed the rest of the way back. As the case side moves over the years, the nail holes widen and the nails lose their grip. The long-lasting solution is to use dovetailed keys and slots. I cut my molding and miter the corners to fit. The side molding receives a dovetail slot that runs its full length, in the meatiest portion of the molding, not necessarily its center.

To locate the dovetail keys, I hold the molding in position, then make knife marks on the case side at the top and bottom of the slot, at both the forward miter and at the back. I connect these tick marks, then cut a dovetail key the length of the cabinet side. Ideally, you want it to be 0.003 in. to 0.005 in. thinner than the depth of the slot to draw the molding tight. Then I mark the strip into five or six equal parts. Into each segment I drill and countersink two holes to accept #4 flathead screws, 1 in. apart. Between these holes, I drill for a 20-ga. brad, apply a drop of glue around the underside of the brad hole, and position the strip between scribe lines. I nail the brads, then sink the screws. Once the long length of the dovetail key has been installed, I chisel out a ⅜-in. section at each pencil mark, leaving five or six perfectly aligned dovetail keys.
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WEB FRAMES PROVIDE UNDETECTABLE MOVEMENT

Web frames provide lightweight, low-movement alternatives to solid drawer dividers. For frame-and-panel cases, web frames are merely four slats—mortised and tenoned and then glued. For slab-constructed cases, web frames become a bit more involved. I start with four slats. Two are dovetailed into the sides of the case; one slat in the front, and one in the back (flush with the back rabbet). Before gluing, I rout a dado to connect the front and back dovetails. Then I cut a mortise into each end of both dovetailed slats. I measure the length of the drawer runners and add the depth of the two mortises, minus 1/16 in. for dry wood, or minus ⅜ in. for damp wood. I glue the front slat into the dovetailed slots and then cut the tenons on the front-to-back runners. The front tenon is glued into the mortise, and the runner is forced into the connecting dado. The back slat is then glued into its dovetail slot, but the back mortise-and-tenon is not glued.
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Glue only the
toppartof the.
mortise-and-
tenonjoint.

Elongate holes more and
‘more the farther down they
are situated.

Glue only the top part of the.
‘mortise-anc-tenon joint to
prevent movement from
breaking the glue bond
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‘occurs across the grain of  board

With the grain running i the sam
direction all the way around the.
case, all four sides will move i the
same direction.
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Rosghsawn: lanks that
haven't beon squared
or smoothed, and aro
sl natchvmarked by
the large blades at the
sawmill.

s45: Surfacod on four
ides. Both faces are.
planed smooth, and both
odges ripped straight.

Skipplaned: A board that
has beon partially planed
on oo side 1o reveal
soma of the wood's grain
and color undornaath the
oughsawn mill marks.
Also called hitand-iss
sarvng
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Pith: A core of soft,
‘spongy material at
the very center of
atree’s stem and
branches.

Heartwood: The older, usually darker-colored.
‘wood forming the inner layers of a ree's
stem. This s the partof the tree most com-
monly used by furniture makers

Sopwaod: The layers of wood in the outer growth rings, usually
lighter than heartwood. In most instances, funiture makers
regard sapwood as a defect to be cut around when milling
Do
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