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The Everything® Woodworking Book

I started woodworking about 100 years ago (or so it seems) when I was fi ve years old. I went down into the basement of our house where my dad had a small woodworking shop. I grabbed a handsaw and proceeded to cut some really cool-looking (at least I thought so) slots into the front edge of my dad’s bench. Then, to add to my little “project,” I found a hammer and some nails.

I pounded and pounded until I had “installed” about a dozen or so nails into the top of the bench.

My dad wasn’t as excited as I was about my project, but he didn’t discourage me from working in his shop. He got some scraps of wood and showed me how to use his hand tools. I was allowed to go into the shop whenever I wanted.

A few years later, when my woodworking skills had improved, I hand-cut dados, mor tises, and tenons in the base of the bench and rebuilt it. I reset the top boards (they were from some old ammunition boxes) and it was like new. For the record, the nails and saw cuts are still in the bench.

I hope that your own adventures in woodworking start out a little more successfully, but end just as happily and productively, as mine have.
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Thank you!


Top Ten Reasons You’ve Decided to Become a Woodworker


	You’d like to make over your home with something you made yourself.

	Three simple words: power tool catalogs.


	Over the years, you’ve watched Norm Abram make twenty-seven cabinets on his TV show The New Yankee Workshop, and it’s time to build one yourself.

	You want to follow in the footsteps of such notable woodworking hobbyists as Harrison Ford, Jimmy Carter, and (maybe) your father or grandfather.

	You just look so darned good in a flannel shirt.

	You’ve tried other hobbies, and you found that knitting needles simply don’t produce the same impressive roar as a table saw does.

	Sanding down a tabletop with four different grits of sandpaper is excellent upper-body exercise.

	You’ve become addicted to the sweet smell of freshly cut wood.

	Hanging out at the lumberyard on a Saturday morning is a lot more fun than staying home and cutting the grass.

	A fine, handmade piece of furniture makes for something more enduring to pass down to your grandchildren than the latest portable music player.




An Important Safety Notice Please Read

To prevent accidents, keep safety in mind while you work. Use the safety guards installed on power equipment; they are for your protection. When working on power equipment, keep fingers away from saw blades, wear safety goggles to prevent injuries from flying wood chips and sawdust, wear headphones to protect your hearing, and consider installing a dust vacuum to reduce the amount of airborne sawdust in your woodshop. Don’t wear loose clothing, such as neckties or shirts with loose sleeves, or jewelry, such as rings, necklaces, bracelets, or earrings, when working with power equipment. Tie back long hair to prevent it from getting caught in your equipment. People who are sensitive to certain chemicals should check the chemical content of any product before using it. You will find further advice on safety throughout this book, and especially in Chapter 5, “Woodworking Safely.” Please make sure that “woodworking safely” is what you are doing at all times!

The authors and editors who compiled this book have tried hard to make the contents as accurate as possible. Plans, illustrations, photographs, and text have been carefully checked. All instructions, plans, and projects should be carefully read, studied, and understood before beginning construction. In some photos, power tool guards have been removed to show clearly the operation being demonstrated. Always use all safety guards and attachments that come with your power tools. Due to the variability of local conditions, construction materials, skill levels, etc., neither the authors nor Adams Media nor F+W Publications, Inc., assumes responsibility for any accidents, injuries, damages, or other losses incurred resulting from the material presented in this book.


Introduction

The purpose of The Everything® Woodworking Book is to introduce you to the fine craft of woodworking so that you can enjoy creating stylish furniture and cabinetry. You will learn about the many wonderful varieties and qualities of wood, and where and how to buy it. A thorough discussion of both hand and power tools, as well as the various materials you will use in woodworking—hardware, glue, and finishes—will give you all the information you need to put together a well-equipped shop.

We’ll then focus on woodworking practices: working safely; choosing the right joinery; setting up your shop; and deciding what to make. In Part Two of the book, with the guidance of helpful step-by-step directions, photos, and drawings, you’ll learn how easy it is to build eight practical, attractive woodworking projects.

So dig in! Woodworking is a chance to escape stress, even if just for a little while. While we don’t want to exaggerate woodworking’s mystical attributes, they are very real—the true spirit and joy that comes from working with your hands, heart, and mind. Wood is one of Mother Earth’s greatest building materials, and it is our hope that you will find great satisfaction and peace in your craftsmanship.

—Jim Stack and the Editors of Popular Woodworking


PART ONE

Woodworking Tools, Materials, and Techniques

chapter 1  wood

chapter 2  tools

chapter 3  fasteners, hardware, and glues

chapter 4  sanding and finishing

chapter 5  woodworking safely

chapter 6  joinery

chapter 7  setting up your shop

chapter 8  planning your projects



Chapter 1

Wood

Much—maybe even most—of the reason generation after generation of woodworkers has become obsessed with this craft is the remarkable material you get to work with. Even after you’ve chosen one of the many varieties available—pine? oak? how about bubinga?—you’ll find that each individual piece of wood has its own unique color, pattern, characteristics, and feel. As a natural material, wood carries with it the history of decades or even centuries of growth. No other material that you can create beautiful and functional objects from also gives you the same deep connection to the natural world. (This is just one reason, no doubt, you are reading this book, and not, say, something like The Everything® Plastic-working Book.)

Because it is a natural material, wood requires special strategies to work with it successfully. You’ll find that its habit of expanding and contracting, for example, doesn’t stop even after a tree becomes a tabletop. In this chapter, we’ll discuss what kinds of wood you can choose from, where and how to buy wood, and what you need to know about wood itself in order to create enduring objects from this irresistible material.


> Types of Wood

More than 100 wood species are available in the United States, with about 60 native woods sold commercially. That’s a lot of wood for woodworkers to choose from, and the right choice for a project might not always be the first wood that catches your eye, or the one that is most easily available.

Trees, and the wood they provide, are generally divided into two very broad, and sometimes confusing, classes: hardwoods and softwoods. The distinction between the two categories is based on the way in which the two types of trees grow. The confusion comes from the fact that there are several softwoods that are actually “harder” than some hardwoods. Southern yellow pine, for example, is a softwood with wood that is harder than basswood, a hardwood.

hardwoods

Hardwoods are deciduous trees with broad leaves. Trees that are hardwoods produce a fruit or a nut and usually go dormant (lose their leaves) in the winter. Hardwoods are also porous, meaning they contain wood cells with open ends called vessel elements that serve as conduits for transporting water or sap in the tree.

Some examples of hardwoods grown in the United States are oak, ash, cherry, maple, and poplar. Most imported tropical woods, sometimes called “exotic woods,” are also hardwoods. These imports include some varieties you’ve probably heard of, such as rosewood, teak, mahogany, and ebony. The names of some other varieties of imported woods may be familiar only to serious woodworkers (and maybe to game-show champions); these include woods such as bubinga, purpleheart, padauk, and cocobolo. For your own woodworking—whether it be furniture making, cabinetmaking, built-in projects, paneling, or architectural woodwork—you will more likely be using domestic hardwoods such as cherry or oak. However, you may want to consider incorporating small amounts of the more exotic (and pricier) imported woods in your projects for such elements as drawer fronts or pulls, decorative strips, door panels, or other accents.

softwoods

Softwoods are generally evergreen conifers, meaning they are cone-bearing. Softwoods are nonporous, meaning they do not contain the vessel elements found in hardwoods.

Softwoods are generally used in the construction of flooring and molding, but also in paneling and cabinetry work. The most common U.S. softwoods available include cedar, fir, hemlock, pine, redwood, and spruce. Most of the lumber you will see at your nearby home center will be varieties of softwoods, especially pine. Speaking very generally, softwoods tend to be less expensive than hardwoods, as well as lighter. That is to say, if you go to a building-supply store to get a pine board and an oak board of the exact same dimensions, the oak board will probably cost more money and require more effort to lift onto your cart. The comparative costs of all woods—whether hardwoods or softwoods—can vary greatly, though, depending on the particular variety of wood, the quality of the individual piece, and where you are buying it.

If you are a beginning woodworker, there are several reasons you may decide to start off by working with boards of softwoods such as pine. Pine is widely available, is lower in cost than many other woods, and can be easier to cut and shape because of its softness. It is less durable than hardwoods such as oak and cherry, though, and it is more likely to splinter or chip as you are working with it. Hardwoods often have more interesting grain patterns and more varied colors as well.

Softwoods such as pine are a good choice for many projects. They are particularly good when price is a major concern, and for pieces that you are planning to cover with paint, where the wood’s grain would be not be visible anyway. You should consider working with hardwoods early on in your woodworking career, though, perhaps to make smaller objects such as boxes. That way you can have the experience of learning to work with higher quality woods without the expense of trying to perfect your skills on large amounts of costly materials.

To learn more about different types of wood, see the photo insert that follows page 86. You’ll find a picture and a description of the qualities and common uses for a number of the most common softwoods, domestic hardwoods, and imported woods.

> Moisture, Grain, and Color

The particular ways that trees grow affect the appearance and working qualities of the wood they produce. The part of a tree that a piece of wood comes from and the way the tree was cut up for lumber can also make a big difference.

wood cells and moisture

Wood is composed of long cells that are bound together by a material called lignin. When wood splits, it is much more likely to be along the grain—that is, between the wood cells along its length—than perpendicular to the grain in the middle of the board. These differences in the strength of wood along its length versus horizontally will greatly affect your decisions on the types of joints to use for attaching pieces of wood at different angles and for different purposes.

These wood cells also act as sponges, and they can soak up a great deal of water. (In fact, soaking up water is basically a wood cell’s job description.) This has a huge impact on what needs to be done to make lumber usable by woodworkers, and it also influences the ways that pieces of wood should be joined together.


[image: ] In order to begin the drying process, this pile of freshly cut planks of cherry is being stickered—that is, laid out with spacers that allow airflow around the boards. The ends of the boards are painted with a special paint that includes wax to keep the ends from splitting.
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A live tree contains “free” moisture that is flowing through its cells, and also “bound” moisture within its cells. After a tree is cut down, the moisture within it begins to evaporate, which causes the wood to shrink and often split. To prevent this, logs are cut into planks and “stickered” (that is, stacked with spacers that allow air movement around them). All of the free moisture and most of the bound moisture is allowed to leave the wood, either slowly (often for a year or more) through air-drying, or more quickly through a process called kiln-drying.

Even after wood is ready to be used, moisture is a concern. With changes in humidity, pieces of wood will shrink or expand. This wood movement occurs almost entirely across the width of a board, and not along its length. When joining pieces of wood together—particularly wide pieces such as a tabletop—this movement has to be taken into account to avoid splitting.

grain patterns

As everyone who has ever seen a tree stump knows, tree trunks usually have a series of rings inside them that you can use to count how many years the tree has been growing. These are caused by the differences in the speed of growth that most trees have between each spring and summer season.

The grain pattern that a piece of lumber has is largely determined by what part of the tree it was cut from, and at what angle it was cut to the tree’s annual rings. Flat-sawn or plain-sawn lumber offers the most common grain pattern, which gives a surface that is oriented at a tangent to the tree’s rings. Quartersawn lumber is run through the mill so that the surface is perpendicular to the tree’s rings. This gives an appealing, consistent grain pattern. Rift-sawn lumber gives a grain pattern that is similar on all four sides of the piece of lumber, with a linear grain pattern. 
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Flat-sawn or plain-sawn lumber
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Quartersawn lumber
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Rift-sawn lumber

heartwood and sapwood

The part of the trunk that a piece of wood is cut from also influences its color. We always think of cherry as a reddish-brown wood, and of walnut as being a rich, dark brown. The cherry and walnut that come in these darker shades, however, are only from the wood that is found in the center of the tree.

The heartwood of a tree is the older and inactive (because the cells are dead) central wood of the tree. The sapwood of a tree is the wood surrounding the heartwood. In the living tree, the sapwood carries the sap between the roots and the crown. It is usually lighter in color (often creamy or off-white) than the heartwood. Within a single hardwood board, such as one of cherry, you will sometimes see a section of darker wood from the heartwood next to a section of lighter sapwood. In order to have a consistent color in their work (particularly after pieces are stained and finished), many woodworkers will use only one type of wood, generally the heartwood, within a single project (or even for all their woodworking).

> Lumber Measurements

A quick quiz: What are the dimensions of an 8′-long 2×4? How about a 6′-long 1×6 pine board?

Yes, 8′ and 6 really are the lengths of these two pieces. But if you bought those pieces and expected the other dimensions to be 2″ by 4″ and 1″ by 6″ you would be in for a bit of a disappointment.

When purchasing softwood lumber, you should know that “nominal sizes” were originally derived from rough lumber dimensions before surfacing took place, and so these size listings are always a greater number than the actual dimensions of the lumber. For example, you may think you’re buying a 2×4, but a strip of wood that may have originally been 2″ × 4″ is actually surfaced to a final measurement of 1½″ × 3½″. A 1×6 pine board purchased at a home center will normally measure ¾″ × 5½″.

For all lumber, the standard lengths are in feet: 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16. What you buy at the lumberyard or wood store is referred to as a board if the lumber is 1½″ or less in its actual thickness, and greater than 1½″ in its width. If the piece of lumber is less than 5½″ in width, then it may be referred to as a strip rather than a board.

board feet

Hardwoods are often sold in less standard sizes than softwoods are. The boards of oak and maple that you find at a home center are still likely to be in exact dimensions such as 1×6 or 1×10, and in standard lengths such as 6′ or 8′. When you go to a true lumberyard, though, hardwood boards will often be sold in variable widths and lengths. The outside edges of boards may be also left rough and unfinished, sometimes even with the bark still attached.

To determine how much hardwood you are getting (and how much you have to pay), a particular system is used. A board foot is the equivalent of a board that is 1′ long, 1′ wide, and 1″ thick. This equals, in volume, 144 cubic inches of wood. As an example, the number of cubic inches in a 9′ board of cherry that is 1″ thick and 8″ wide would be the following:


108 [the number of inches in 9 feet] × 1×8, or 864 cubic inches

Dividing 864 by 144 gives exactly 6, meaning that the board would contain 6 board feet



surfaces

Surfaced lumber is lumber that has been surfaced by a machine for smoothness and uniformity. If it’s referred to as S1S, you’re getting a board that is surfaced on one side only. If it’s referred to as S2S, you’re getting a board that has been surfaced on both sides. If it’s referred to as S1E, you’re getting a board that has one edge surfaced, and S2E means two edges have been surfaced. Rough lumber has not been surfaced, but it has been sawed and edged, often showing saw marks.

For newer woodworkers, one of the most confusing aspects of buying lumber is figuring out the terminology for thicknesses. Rough lumber (which has not been surfaced) is sold in “quarters.” Each quarter represents ¼″ of thickness in its rough state. So four-quarter lumber (written as 4/4) is 1″ thick in its rough state; 5/4 is 1¼″, and so on. When the lumber is surfaced by the mill it loses its thickness. That’s why 4/4 lumber is ¾″ thick when it’s surfaced.


> Plywood and Panels

Plywood, which can be made from either hardwoods or softwoods, is basically any flat panel layered with sheets of veneer (called “plies”), joined by pressure and some sort of adhesive. Put simply, it is a structural material made of sheets of wood glued or cemented together. Plywood is always made of an odd number of layers, and each layer consists of one or more sheets of veneer. A veneer is just a thin sheet of wood.

Layers are constructed with the direction of the grain opposite (perpendicular to) one another. The reason for this alternation of grain direction is strength and stability, which means less chance of splitting. Cores may be made of veneer, lumber, or particleboard. Total panel thicknesses are usually at least 1/16″ thick and not more than 3″ thick. Plywood’s main advantages over solid wood are its high strength-to-weight and strength-to-thickness ratios.

types of plywood

Most plywood manufactured for industrial or construction use is produced domestically and is usually made from softwoods such as fir, southern pine, and redwood, although hardwoods can also be used. Hardwood plywood is made from several different species and is usually intended for decorative uses, such as furniture, cabinet panels, and wall panels.

There are two broad categories of plywood: construction/industrial plywood and hardwood/decorative plywood. Most woodworkers are interested in the latter. Softwood veneer may range in thickness from 1/16″ to 3/16″, and hardwood veneer is often even thinner than that. Then the veneer is transported to clippers that cut it into a variety of widths.

Veneer core plywood is layers of wood veneer sandwiched together with the top and bottom veneers being the best. The lumber core is made of edge-glued boards sandwiched between top and bottom layers of top-quality hardwood veneers. Hardwood edge-banding can be applied after the plywood parts have been cut to size. Another choice is to use iron-on veneer tape. It has heat-activated glue applied to the back of the veneer strips.

[image: ]

composition-core boards

Three main types of composition-core veneer boards are available. The cores are made of pulped wood compressed into sheets of particleboard that are sandwiched between a top and bottom layer of top-quality hardwood veneer. The difference between them is the coarseness of the particles used in the cores. Mulch board is the least dense of the three, and medium-density fiberboard (MDF) is the most dense (despite its name). The cost is directly related to the density of the core, with the mulch board being the least expensive. MDF is the choice of many professional woodworkers because of its ultrasmooth surface texture, which creates a perfect surface for fine veneers.

You can also buy various composite boards, such as particleboard, that do not have any veneer facing. These materials are generally used for construction purposes, or possibly for a part of a woodworking project that will not be visible from the exterior.

> Buying Wood

Unless you own a sawmill, finding the best material for your projects is always going to be a challenge. Even professional cabinetmakers are constantly foraging for new sources for wood.

Have no fear, because it is possible to find quality lumber no matter where you live—you just have to know where to look. When you do find some wood, you need to figure out if it’s worth buying. Here are some possible sources:

commercial lumberyards

You might not be aware of all the lumberyards that carry hardwoods in your area. Some are small family operations that rely more on word of mouth than marketing. Start by checking your local Yellow Pages and search for “lumber, retail.” Visit the WoodFinder Web site (woodfinder.com), which can help you find suppliers within a 200-mile radius.


[image: ] Enough lumber for you? Commercial lumberyards like this one are good sources for consistent, graded lumber with few surprises.
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Some lumberyards deliver even small loads, and others are worth the drive, so don’t discount the stores that are out of town. If you’re still having trouble finding hardwoods like red oak and poplar, contact a local cabinet shop and see if someone there can point you in the right direction.

Don’t forget to seek out lumber mills if you live near hardwood forests. Some of these mills could sell to the general public—and for reasonable prices, too.

mail-order wood

It might seem crazy to buy wood by mail, especially when you consider that you’re buying it unseen and have to pay for shipping, but many of the big mail-order lumber suppliers are quite competitive in price, and the wood is of a high quality.

woodworking clubs

To ease the search for good hardwood, join your local woodworking club or guild. Almost every club seems to have a resident wood scrounger who is more than happy to point you to places that are off the beaten path. Some clubs even organize purchases of lumber for their members.
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