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Introduction


When you hear the word “woodworking,” what image springs to mind? That of some bearded old gent toiling away with a hand plane? Or some brawny soul standing in front of a large, complicated machine? The world of woodworking does encompass those scenarios, but it includes more than that. In fact, there’s a good chance it includes YOU. If you’ve ever built a birdhouse, repaired a wobbly chair, or installed shelves in your closet, you’re already a woodworker. You may not be Norm Abram of The New Yankee Workshop fame, but you (like 15 million others in America) still get to call yourself a woodworker.


Woodworking is a bit like cooking: Even though some people may be more experienced at it, spend more time at it, or have fancier equipment than you, that doesn’t prevent you from rolling up your sleeves and cooking away. The more you cook, the better you get. You might have a few soufflés that fall, but you have plenty of victories, too. You buy higher quality equipment as you need it and more cookbooks as you forge into new territories. So it is with woodworking: You start with the basics, build your arsenal of tools and skills, then move on to more challenging projects as you improve. This book will help you do just that.


In days gone by, woodworking wisdom was often passed down through the generations, or at least from shop teacher to student! As this happens less and less, the need for a book that addresses your basic woodworking questions arises more and more. This book is packed with practical information for all skill levels. If you’re a beginner, it will help answer the most fundamental questions: Which wood should I use for this bookcase? Which direction do I move my router? Why do I need three different grits of sandpaper? How do I clamp a picture frame? If you’re an intermediate woodworker, you’ll find lots of information to help you improve your woodworking skills. And even if you’re an advanced crafts-person, there’s still plenty of useful information in the answers, tips, charts, and projects herein.


This book does not attempt to answer every woodworking question ever asked, nor does it attempt to answer every question completely. If it did, it would take a forklift to move around. Rather, our goal is to address the most common questions and misperceptions about woodworking, present the basics so you can decide whether or not to move forward, then direct you to other sources for more information. While the book is broken down into 13 chapters, most questions could fit in more than one category. For instance, the information on edge-gluing boards could easily fall into three or more chapters. So we encourage you to use the index and table of contents to track down the information you’re looking for.


The realm of woodworking is chock-full of opinions regarding which woods, tools, and techniques are best. That’s part of what makes things interesting! If you want to spark a lively debate among a roomful of woodworkers, just ask them about the best way to mount adjustable shelves in a bookcase, install trim around a window, or finish a dining room table. Every woodworker, wood, and project is different. But we’ve drawn upon the experience and know-how of some of the best woodworkers in the field to help sort out fact from fiction. So carve ahead, and good luck in all of your projects.
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1 Setting Up Shop


Use what talents you have; the woods would have little music if no birds sang their song except those who sang best.


– REVEREND OLIVER G. WILSON


Your workshop doesn’t have to be a 500-square-foot building full of $500 tools. In fact, most woodworkers do well with far less. The corner of a garage, a room in the basement, or an unused outbuilding will work just fine for most people. Don’t have even that much space? Well, perhaps you can take heart from this apartment dweller: a fellow who loved woodworking so much he set up his lathe on the kitchen counter so he could turn pens and small bowls. He disposed of his waste in the garbage disposal and played polka music whenever he worked, so his landlord downstairs couldn’t hear the thumping of the lathe. The main thing is to have a space that’s safe to work in and conveniently organized, and there are lots of ways to do that. Here are some of the basics.



Your Workspace


Organization, safety, and comfort are three important objectives you should keep in mind as you plan your workspace. Here are some tips on reaching those goals.


Q We’re moving, and I finally have room for my own small workshop. How can I make the most efficient use of my new space?


A Often, workshops just “happen,” and the way tools, materials, and everything else are arranged is inefficient. The beauty of your situation is that you can start from scratch. As you set up your new shop, keep the following thoughts in mind.


[image: image] Create workstation “clusters” to save space and minimize distances between tools frequently used in conjunction with one another. Your “wood preparation” cluster may consist of your table saw, jointer, and planer. Your “wood shaping and dimensioning” cluster may consist of a miter saw, bandsaw and drill press. Your “assembly area” may consist of your workbench, clamp rack, and assembly platform.


[image: image] Plan so that your stationary tools (especially your table saw) and work surfaces are at the same height within each cluster. It may mean raising some tools on blocks or wheels, or cutting an inch or two off the legs of your workbench, but you’ll find this makes working with large panels and long stock much easier. The surfaces around you can lend a helping hand by supporting loose ends.


[image: image] Use mobile bases with locking wheels for big tools, allowing you to store them against the wall and roll them out when needed. While drill presses, table saws, and planers can easily go mobile, it’s best to leave your lathe and workbench grounded, solid, and vibration-free.


[image: image] Work “out of the box.” Since final assembly consumes lots of space and can be relatively free of mess, use nearby spaces for that task. Keep on hand a pair of collapsible sawhorses and an old door to create a temporary worktable. If you cut lots of long materials in a short shop, arrange tools so the material can extend through a door, a window, or even an access hole cut through the wall.


tip: Look Up for a Helping Hand


[image: image]


If you work in a small shop where it’s hard to position outfeed tables or rollers to hold the ends of long boards as you work, try looking up. Build a “dogleg” out of ¾″ plywood, and use a bolt and wingnut to secure it to a ceiling joist. Position the horizontal leg at the right height for supporting the boards you’re working with. To use the dogleg, swing it into place and tighten the wingnut. When you don’t need it, swing it back up and secure it to the side of the joist with a hook and eye or clamp.


Q What kind of fire extinguisher should I have in my shop, and where should I store it?


A Purchase a 10-pound, dry chemical ABC-rated fire extinguisher. Class A extinguishers are for ordinary combustibles, such as wood and paper; class B extinguishers can handle flammable liquids, such as solvents and oil-based paints; class C extinguishers are for fires involving energized electrical equipment, things like wiring and electrical motors. The materials and equipment in your shop can generate all three types of fires, and an ABC extinguisher is designed to handle all three.


Keep your extinguisher mounted by the door of your shop, and check it periodically to make certain it’s fully charged. If a fire breaks out, evacuate the home and call the fire department. If the fire looks manageable (this is no time for heroics), stand eight feet away, pull the extinguisher’s ring, aim the hose at the base of the flame, and squeeze the handle. Sweep the stream in a side-to-side motion, and advance on the fire as you make headway. Don’t let the fire get between you and your escape route.


Q I don’t have room for a dedicated workshop but would like to set up half of the garage for when I need it. What are a few simple things I can do?


A Workspaces are like carp: they’ll grow to the size of their surroundings. So the first thing you should do is find some way of physically dividing the space in two. One technique is to purchase a roll of 6-mil polyethylene sheeting and set it up as a gigantic roller shade that you can easily raise and lower to cordon off your area. Attach a 1×2 to the top and bottom of a sheet of poly that is 6″ longer than your garage is tall. Secure the top of this to the ceiling, and let the other 1×2 rest on the floor to create a temporary wall. When it’s time to pull the car back in, clean up, roll up your giant shade, and use wire or a few Velcro straps to hold it to the ceiling.


Then the trick is to use every nook and cranny for storage and to make everything as portable as possible so you can set up and break down shop quickly. Here are a few other things to consider:


[image: image] Install a hideaway workbench. You can make a simple version by mounting a solid-core (preferably slab-style) door with attached jamb lengthwise on the wall. The door can swing down to create a work surface; pegboard installed inside the jamb frame can hold a surprising number of tools. Use ¾″ steel pipe flanges and pipes to create removable, screw-on legs.


[image: image] If the walls are unfinished, install 2×4s or 2×6s between the studs to create mini-shelves. You can also use those cavities to store lumber vertically.


[image: image] If the ceiling is unfinished, install 1×2s perpendicular to the joists or trusses to create storage space for longer moldings and pieces of lumber.


tip: Take Note


Keep a stack of sticky notes on your workbench and next to your table saw and miter saw for jotting down measurements, angles, and odd shapes. You’ll quickly recoup your $2 investment by making fewer mistakes.


[image: image]
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6 REASONS WE LOVE WOODWORKING


Humorist Dave Barry once wrote, “The only really good place to buy lumber is at a store where the lumber has already been cut and attached together in the form of furniture, finished, and put inside boxes.” But the fact that you’re reading this book indicates that you feel otherwise. Here are six reasons we love working with wood:


1 Your goals are clear — and you get to decide how to reach them. Some woodworkers love following step-by-step directions exactly; others like to improvise as they go. There’s plenty of room for both approaches.


2 Woodworking offers the “just right” level of challenge. It’s not so simplistic as to be boring yet not so complex as to be off-putting. It’s like golf: The only person you have to compete against is yourself. And you get instant feedback; if the miters don’t meet (or the ball is in the sand trap), you know right away.


3 Woodworking is a process and a product, the proverbial journey and destination. Creating sawdust is fulfilling, but seeing, using, or giving away the final product is just as rewarding.


4 Woodworking can be both a solitary and a communal endeavor. Most woodworkers work alone, but once the chisels are put away, the camaraderie begins. Woodworking clubs, guilds, tool swap meets, friends, stores, and websites provide lots of opportunities to share and learn (see Resources for more information).


5 Woodworking knows no age, gender, or other bounds. There are 95-year-old woodcarvers and 5-year-old toymakers. There are specialty groups, such as Woodworking for the Blind and Wheelchair Woodturners. All are welcome to the table.


6 When your spouse says, “The _____ is broken,” or “We could sure use a ____ around here,” you can respond, “I can build (or fix) that!”


The popularity of woodworking was perhaps best summed up by woodworker extraordinaire James Krenov when he explained, “People are beginning to look for something to do where they can say the things that they cannot say in the bank or at the office, to people who haven’t got the time to listen.”





Q I’ve been bitten by the woodworking bug, but my enthusiasm is outrunning my know-how, leaving me a bit frustrated. How do I find courses that will educate my inner woodworker?


A There are a number of excellent schools across the country that are designed to help enthusiasts just like you. Search “Woodworking Schools” on the Web and you’ll find dozens of opportunities ranging from schools that offer two-day seminars to those that offer two-year degree programs (see Resources). Also, many community colleges and adult education programs offer classes in woodworking, and most larger metropolitan areas have woodworking clubs and guilds.


Q My shop has a concrete floor, which is great for cleanup but a killer on my back. Are there any solutions for easing the pain?


A Start by wearing a good pair of work shoes or boots, then purchase antifatigue floor mats for areas where you stand a lot. They’ll not only reduce stress on your knees, back, and feet, they’ll also provide a slip-resistant surface and a cushioned area to prevent damage to dropped tools. You can even buy heated mats for added comfort in unheated spaces. Be sure to choose heavy mats with beveled edges so they don’t create a tripping hazard.


Q I’m going to convert part of our basement into a workshop. Our daughter’s bedroom is next to this space, and our bedroom is directly above it. What can I do to keep the noise contained?


A Use a two-pronged approach: 1) soundproof the space, and 2) minimize the amount of noise and vibration your tools emit. If your wall-stud and ceiling-joist cavities are open, begin by packing the spaces with fiberglass or rock wool insulation. This will help somewhat, but contrary to popular opinion, the real keys to soundproofing a space are adding mass to walls and blocking air gaps, rather than using lots of soft, absorbent materials. Sound travels through air, so blocking air gaps cuts off the travel path. Increasing mass helps dampen and suppress vibration, reducing the amount of vibration that’s transferred to adjacent rooms.


Other things you can do include:


[image: image] Replace any hollow-core doors with solid wood doors. Install a tight-fitting sweep at the bottom and foam weatherstripping around each door to prevent noise from escaping through air gaps.


[image: image] Add a second layer of drywall to the walls. If the existing drywall is ½″, install 5/8″ drywall (and vice versa). Stagger the seams of the two layers so you completely eliminate cracks and gaps.


[image: image] Add resilient channels (available from any drywall supplier) perpendicular to the joists of unfinished ceilings, then secure your drywall to the channels. These inexpensive metal strips help suppress vibration through the ceiling of your shop. Install one or preferably two layers of drywall.


[image: image] Seal gaps around outlets, pipes, and ducts with silicone caulk or expanding foam.


As for methods of keeping your tools quieter, try some of these ideas:


[image: image] Add cork or rubber feet to the bottoms of tool stands to isolate vibration and noise. (One woodworker crafted his own from hockey pucks!)


[image: image] Tool stands can both transmit noise and create noise. To prevent rattling, periodically tighten the bolts. Add weight to stands, in the form of sandbags or concrete blocks, to help stabilize them.


[image: image] Pay attention when buying new tools. Belt-driven tools are usually quieter than gear-driven tools. Unbalanced pulleys and “lumpy” belts can create a racket. Closed tool stands block more noise than open stands.



Workbenches and Tool Storage


Building even a simple piece of furniture may require planing boards, routing edges, carving details, gluing joints, and cutting tiny trim pieces. All of these tasks require a secure way of holding onto the pieces and a solid surface to work on. A cabinetmaker’s or woodworker’s workbench fits the bill exactly. It can be one of the most important tools in your shop and — by employing a system of vises, bench dogs, and holdfasts — will allow you to work safer, faster, and with more precision.


Q I’m going to build a workbench and want to make sure it’s at a comfortable working height. Are there any rules of thumb?


A One common guideline is to measure from the floor to the crease of your wrist and use that as the right working height. However, there are too many variables — including how tall you are and what you like to work on — to give one right answer. If you do lots of work with planes, you might like a lower bench. If you do lots of assembly work or work with small objects, you might favor a higher bench. Most benches are in the 32″ to 36″ range. For a point of reference, most bathroom vanity tops are 32″ high, while most kitchen countertops are 36″. Pretend to perform some of your favorite woodworking tasks on these surfaces to see which height is most comfortable.


Q When I look at photos of professional woodworkers’ shops, they usually show the workbench in the middle of the room rather than against the wall. Doesn’t that waste space?


A Freestanding workbenches take up more space — that’s why you’re more likely to see them in big shops — but they offer several advantages. You have access to all four sides of the project without having to reposition it. It’s also easier to accommodate and clamp down projects that are bigger than the benchtop. You can make the workbench any width you like. Built-in workbenches are normally 24″ or less in width; any greater depth makes it difficult to reach across to access wall-mounted tools.


But built-in workbenches are fine. They allow you to mount tools, cabinets, and lighting conveniently on the wall behind the bench. Whichever type of bench you decide on, be sure to have at least 30″ of unobstructed floor space on the open sides.


Q The jaws on my workbench vise are angled, so they meet at the top first. How do I adjust them so they’re square?


A The jaws of most vises are purposely designed to angle in slightly at the top. There’s usually a little play in the screw mechanism, so angled jaws actually wind up parallel and deliver even pressure as they’re tightened. If the jaws started out square, they would apply more pressure at the bottom than the top.








THE WONDROUS WOODWORKER’S WORKBENCH


There are a hundred possible variations to a woodworker’s workbench. Some are open-bottomed, while others contain a wealth of doors and drawers for storage. Many woodworkers craft their own and consider it to be one of the most satisfying projects of all. Here are the standard parts:


[image: image] Bench dogs. These are small cylinders or rectangular blocks that fit snugly into holes in the benchtop. In conjunction with the vises, they can help hold boards of nearly any shape and size.


[image: image] Holdfasts. These L- or J-shaped devices, installed through openings in the workbench, “pinch” pieces of any shape and size against the work top. Some work via simple friction, while others employ a screw-clamp mechanism. A workbench may have provision for just a single holdfast or for multiple ones.


[image: image] Face vises. Normally located on the left front side, these vises grip boards during planing and other procedures. Some have bench-dog holes, while others have pop-up tabs that can be used in conjunction with surface bench dogs for gripping boards.


[image: image] Tail vises. These screw-operated vises can grip a board between their jaw and the cutout at the front of the workbench. They can also be used to clamp parts between bench dogs set in the benchtop and bench dogs set in the moving jaw of the vise.


[image: image] Tool tray. This provides a well for storing frequently used tools. Ramped ends allow for easy clean-out.


[image: image]






tip: Table Saw Work Top


If you need more assembly or working space but can’t find room because your table saw takes up so much space, make the best of a crowded situation: Remove the rip fence from your table saw, unplug it, and lower the blade. Cut a piece of ¾″ plywood a few inches wider and longer than your table saw, then secure cleats to the bottom edge so they snug up to the sides of the table. Now whenever you need a work surface, lay your temporary plywood top on your table saw and cut, glue, paint, or drill away.



Storing and Handling Lumber


Q Right now, I use the space between the studs in my unfinished garage as a place to store lumber. But I’m running out of room. Got any simple lumber rack ideas?


A You can put the studs to work, but in a different way. Use them as the vertical supports for a simple lumber rack. Here are two versions:


Threaded pipe. Snap horizontal lines every 15″ across your studs, then bore holes at a 5-degree angle (slanted upward) where the chalk line crosses each stud. Take 18″ or 24″ lengths of ½″ or ¾″ threaded iron pipe, and twist and shove one into each hole. Screw a pipe cap on the end of each “arm” to cover the sharp ends.


Slanted spars. Cut several dozen 2×4 blocks with 5-degree angles on each end. Snap lines across the exposed studs at the spacing where you want your cross arms. Nail the blocks to the sides of the studs so there’s exactly 3½″ of space between each block (use a 2×4 scrap for a spacer as you work). Nail a full-length 2×4 on the other sides of the studs to sandwich the blocks in place, then cut and insert your 2×4 spars (arms) to hold your lumber.


tip: Let’s Roll


If you need a spur-of-the-moment outfeed roller (for catching the end of a long board as it comes off your jointer, sander, or table saw), try a paint roller. Slip a paint cover over the roller cage, then clamp the handle to a sawhorse at the correct height to catch the emerging ends of thin or lightweight boards.








LUMBER RACK OPTIONS


[image: image]


PIPE SYSTEM


[image: image]


SPAR SYSTEM











PAINLESS PLYWOOD TRANSPORT


Moving plywood into and around the shop can be a back-breaking, knuckle-banging chore. Here are three simple ways to ease the task:


1 Trolley dolly. Secure a fixed caster near one end of a 2′-long 2×6, and install a swiveling caster near the other end. Nail 2¼″ strips of wood along each edge to create a channel. Set the plywood in the channel and wheel away. Or, if there’s an old skateboard lying around. . . .


[image: image]


TROLLEY DOLLY


2 Loopy lugger. Tie the ends of a 20′-long rope together. Place opposite ends of the loop under the corners of a sheet of plywood, then stand the plywood up, grab the rope in the middle, and haul away. Adjust the length of your loop until you find the right hauling size. To increase comfort, slide a length of garden hose over the loop to create a handle.


[image: image]


LOOPY LUGGER


3 Tiny tote. Cut a scrap piece of ¾″ plywood to 8″ × 12″, then cut out a handhold near the top. Screw a 2×2 along the bottom edge and a 1×3 cleat on top of that. To use your tote, slide the plywood into the trough, lift, and carry. You can use it with your arm either over or behind the plywood.


[image: image]


TINY TOTE






tip: The Easy Way to Cut Plywood


Wrestling a full sheet of plywood onto sawhorses and supporting the parts while you cut them with a circular saw can be a hassle. An easier way is to cut your plywood while it’s resting on a 1″ × 4′ × 8′ sheet of extruded foam on the floor. Adjust the depth of your blade so it cuts into your foam base only 1/8″ or less. If you have limited space for storing your foam cutting platform, cut it in half, duct tape the halves together on one side to create a hinge, then fold it before storing it.



Dust Collection


Q I use a shop vacuum connected to my miter saw for dust collection, but it’s a hassle to walk to the other side of the workbench to turn it on every time I make a cut. Are there any step-savers?


A You have a few options:


[image: image] Buy a tool-triggered shop vacuum. Plug your tool into this specialized vacuum, and whenever you pull the tool trigger, the vacuum automatically starts. Most offer disposable bags, beefed-up motors for long run time, high-efficiency filtration, easy-to-clean filters, and low noise levels. The vacuum also can stay on a few seconds longer than the tool to clear the hose and tool of debris. Most models include adapters that make them easy to connect to routers, belt sanders, and other portable tools, but you may need to improvise or use duct tape for a few connections. Many vacuums have amperage limits that restrict the size of the tool you can use them with.


[image: image] Install a vacuum-triggering outlet. These inexpensive “smart” sensors plug into the wall and have two outlets — one for your tool and the other for your vacuum. When you pull the tool trigger, the sensor automatically switches on the vacuum. Many keep the vacuum running a few extra seconds after the tool is powered off.


[image: image] Use a remote control transmitter and receiver. These include a special adapter that the vacuum plugs into, and a small remote control. Pressing the remote signals the adapter to turn the vacuum on. Some remotes can transmit through walls.


[image: image] Improvise. Plug your vacuum into a switched multiple-outlet strip. Keep the strip close to your saw, and manually switch your vacuum on and off when you work.


Q I’m finally at a point where I need a dust collection system that’s more efficient than a broom and dustpan. How do I sort through the bewildering array of dust collectors out there?


A There are lots of shapes, sizes, and price points, but dust collectors can be broken into two primary categories.


Single-stage collectors. These are usually configured as one large cylindrical bag perched atop another with a snail-shaped motor separating them. They’re the least expensive and are excellent for the small shop. Sawdust, chips, and shavings are sucked through an impeller or fan into the unit, where they fall into the lower bag. The upper bag acts as a gigantic filter, collecting the fine sawdust as air passes through it and back into the shop. Since these collectors are limited in the amount of suction they create, most are mounted on a dolly that can easily be wheeled about to collect sawdust from one machine at a time. But they can be permanently installed in one location with short lengths of ductwork running to a few tools.


Two-stage collectors. This type of collector is configured so the dust and chips entering the unit are pulled into, and settle within, a chamber or barrel before the air is drawn through the impeller and filter. Many are typified by a single-filter bag or a funnel-shaped cyclonic chamber perched upon a barrel for collecting chips and shavings. They’re more expensive and many are permanently installed with rigid ductwork leading to them, though portable versions are available. These collectors can move a tremendous amount of air, measured in cubic feet per minute (CFM), and are often used in large-scale operations where dust collection from more than one tool at a time is required.


Q The dust collectors I’ve looked at all list the cubic feet per minute (CFM) they can move. But that doesn’t help me decide which one to buy without knowing the airflow requirements of different tools. What are some common requirements?


A CFM listings tell only part of the story. Air movement is greatly affected by the type of ductwork used, its length and diameter, and how many turns the air has to make between the tool and the collector. When in doubt, err on the large side.


Basic requirements for common tools are:


[image: image] Scrollsaw: 200 CFM


[image: image] Drill press: 300 CFM


[image: image] 10″ table saw or bandsaw: 350 CFM


[image: image] 12″ planer or jointer: 400 CFM


[image: image] 15″ planer: 600 CFM


Q What are some basic guidelines for designing a dust collection system?


A You’re right on track when you talk about “designing” a system; dust collection is something that should be planned, not just evolve. Construct your system as you would a good freeway, so dust can flow with a minimum of congestion: create wide lanes (using ductwork at least 5″ in diameter), install smooth pavement (using smooth or special spiral ductwork), and include gentle entrance ramps (installing large-radius Y-fittings and elbows instead of sharp-angled ones.) Other basics to remember include:


[image: image] Position the tools requiring the highest CFM closest to the collector.


[image: image] Make duct runs as short as possible, and use as few bends and elbows as possible to minimize air resistance. Each 90-degree bend creates as much airflow resistance as approximately 9′ of straight ductwork.


[image: image] Minimize the number of branches by aligning tools along a single straight run of ductwork.


[image: image] Minimize the amount of flexible “accordion” duct used. Each foot of flexible duct creates as much air resistance as 3′ of rigid duct.


[image: image] Install blast gates to close off ports to machines or branches not being used.


Some suppliers offer assistance in helping you design the optimum collection system for your shop (see Resources).


Q Is it okay to use standard sheet metal ductwork (the stuff I can buy at a home center) for my dust collection ductwork?


A Standard sheet metal ductwork is fine. It’s inexpensive, readily available, and easy to install, but there are a couple of things to watch out for. First, make sure to use the heavy-duty stuff. Light-gauge ductwork, such as the type used for dryers, bath fans, and vent hoods, can collapse due to the suction created by the dust collector.


Create gentle curves; use two 45-degree elbows instead of a single 90-degree fitting to create a more gradual sweep. Also, use large-radius Y-fittings instead of tight-radius T-fittings when transitioning from the branch duct to the main duct. The more gradual the bend, the less it restricts the flow of air and debris. One rule of thumb when making 90-degree turns is to use fittings that create a radius at least 1.5 times the diameter of the pipe.


Q I have an elaborate dust collection system. Why would I need a separate air cleaner?


A Air cleaners or air scrubbers — the box-shaped devices you see mounted on the ceilings of some shops — capture what your dust collection system can’t collect at the source or dust that is propelled from bits and blades as you work. Power hand-sanding is a big culprit. This fugitive dust can wreak havoc on your finishes, but more importantly, it can affect your health. Over 125 woods contain some type of chemical that can irritate your respiratory system, eyes, and skin, and can contribute to asthma and emphysema problems. Long-term exposure to certain wood dusts has been linked to nasal cancer.


Air scrubbers can capture particles as small as one micron. This is important because these particles are hard to see, leading you to believe the air is clean when it’s not. They’re the hidden enemy. To put this in perspective, a speck of dust needs to be 10 microns across before the human eye can even see it. Most air cleaners are rated based on the size of particle they can filter and amount of air they move. For the sake of your health and finishes, consider purchasing a scrubber. The best place to install one is as close as possible to where the fugitive dust is created. This is often over your workbench where you handsand or use routers and other handheld power tools.








DIY DUST COLLECTION


Some tools, such as planers and table saws, have built-in dust ports that make them easy to connect to a dust collection system. But other tools and situations aren’t quite as convenient. Here are a few seat-of-the-pants dust collection solutions.


[image: image]


Floor sweeps. You can never put away the broom in a workshop, but you can do away with the dustpan and lots of stooping. Notch out the long flat side of a 4″ × 12″ angle boot and mount it at floor level. When it’s time to clean up, simply sweep dust and debris into the open chute. Beware of sweeping in screws or other metal items that could produce a spark as they bang and clang against the ductwork.


[image: image]


Drill presses. Secure a PVC reducer coupling to a section of vacuum hose to create a mobile dust collection port for drill presses and benchtop sanders. Secure a magnet to the reducer so you can easily mount it to the cast-iron tables of tools.


[image: image]


Lathes. You’ll never catch all the chips from a lathe, but you can capture some of them. Modify a “ceiling box” or section of square ductwork to create a wide-mouth port for collecting wood chips. You can make a similar port for miter saws and other tools.






Electrical, Lighting, and Heating Systems


Q I’ve heard it costs half as much to run tools at 220 volts than 110 volts. Is that true?


A No. There are advantages to 220 wiring, but saving on your electric bill isn’t one of them. A tool running at 220 volts uses half as many amps, which means you can run smaller wires to your tools. The lower amp load also means there will be less line-voltage drop, supplying more power to the tool so it can develop higher torque. Most tools with motors 2 hp and larger or those that are located a long distance from the circuit breaker will operate better at 220.


Q I’m converting our two-car garage into a workshop. The studs are exposed, so I can wire the space any way I want. What are some things to consider?


A Lucky you. Being able to wire your space from scratch means you can provide excellent lighting for working, have fewer extension cords to trip over, and install the right circuitry so you’re not constantly tripping breakers. Here are a few guidelines:


Lighting. Put your lights on their own circuit. Then, if the table saw breaker trips while you’re ripping a board, you won’t be left in the dark with a saw blade spinning at 4,000 RPM. Provide one 15-amp circuit for every 1,500 watts of lighting you wish to install. You may want to have one circuit for general lighting (the lights you flip on whenever you enter your shop) and another circuit for task lighting in areas where you do detailed or finishing work.


Outlets. Install 20-amp circuits for all your outlets; each can handle a load of up to 2,400 watts, versus 1,500 watts for a 15-amp circuit. Install one dedicated circuit for your air compressor and another for your dust collection system, since these will often be used in conjunction with other tools. To avoid cord clutter, install outlets every 4′ along your workbench. Put the first outlet on one circuit, the second outlet on another circuit, and alternate as you go down the line. In a garage setting, outlets should be ground fault circuit interrupter (GFCI)–protected to minimize the chance of shock; this can be done with GFCI-protected circuit breakers or GFCI-protected outlets.








RECIPE FOR GOOD WORKSHOP LIGHTING


Kitchen designers know the importance of a thoughtful lighting plan. They know their clients spend hours every day doing detailed work, often with sharp tools in their hands. Sound familiar? Here are a few tips you can take out of the kitchen and into the workshop:


[image: image] Provide both general and task lighting. General lighting broadcasts light throughout the entire room for easy and safe navigation. In the kitchen, this is usually done with a grid of recessed lights; in the workshop, with rows of fluorescents. Task lighting focuses on individual areas and workstations. In the kitchen, this typically is accomplished with track and under-cabinet lighting. In the workshop, it can be done with onboard lights (such as those attached directly to drill presses) and spotlights focused on stationary tools.


[image: image] Minimize shadows and glare. Position task lighting so your head or body doesn’t cast a shadow over your work area and bulbs don’t glare directly into your eyes.


[image: image] Check the bulb. Sometimes improving lighting conditions can be as simple as screwing in a lightbulb. Fluorescent lights dim over time, so consider replacing those over five years old with new ones. Beam spread varies greatly with incandescent bulbs: Floodlights broadcast light in a 70-degree arc, while spotlights focus it in a much tighter 20-degree arc.


[image: image] Paint ceilings white. White ceilings help reflect and “even out” both natural and artificial light. White ceilings also make light fixtures less obtrusive.





Stationary power tools. Install a separate circuit for each large tool. If the motor runs on 220 to 240 volts (or can be set up to do so), wire the circuit accordingly. Check the tool’s instruction manual or data plate to determine its amperage requirements.


Convenience and safety. If you have a workstation in the middle of your shop, install a hanging pendant-type outlet from the ceiling to eliminate foot-tangling extension cords. Now is also the time to install a phone line, along with a flashing-light indicator to tell you when your phone is ringing. For safety, install a heat-detecting fire alarm; standard units can be set off by sawdust.


Traffic control. Consider adding a subpanel (an auxiliary electrical service panel, or breaker box) inside your garage to simplify and consolidate all your electrical needs.


Q I stained a coffee table to match some other furniture, but when I brought it from my shop into the living room it was a much different shade. How do you explain that?


A It’s probably because most shops are lighted with fluorescent fixtures and most living rooms are lighted with incandescent fixtures and natural light. Most shop light fixtures contain “cool white” bulbs that cast a predominantly bluish-green light, while incandescent bulbs accentuate yellows and reds. The result? If you’re working with red stain under fluorescents, you’re more likely to use a deeper shade to compensate for the lack of red in the light.


It’s always best to make color test samples, using the actual wood, stain, and topcoat you’ll be using in the project. View them in the room where the finished project will reside. If that’s impossible, view your test samples under natural light or, in a pinch, under halogen light. Replacing your shop’s cool white bulbs with warm white bulbs will also help bring the lighting there closer to that of your home.


tip: Curtains for Better Lighting


To create easy-to-move lighting, mount a drapery track to the ceiling over your workbench, then suspend several incandescent reflector lights by their cords from the sliding carriers that normally hold the curtain hooks. When you need task lighting over a specific area, just slide the lights over.


Q Is there a formula for figuring out how many fluorescent lights I need in my shop and how far apart I should space them?


A There’s no single right answer, but there is a formula to use as a guideline:


1 Measure the distance between the work surface and the ceiling (or the planned height of the light fixtures). If you have an 8′ ceiling and a standard 3′-high workbench, your working number is 5′.


2 Multiply your working number by 1.5 (in our example, 5 × 1.5′ = 7.5′). This gives you the recommended distance between continuous rows of standard two-lamp fluorescent fixtures.


3 Divide your working number in half to determine the suggested distance between the wall and first row of lights (in our example, 5′ % 2 = 2.5′).


If you’re over 40 or do highly detailed work, consider spacing your fixtures closer together.



tip: Right-Height Switches and Outlets


Install all of your electrical boxes 50″ off the floor. That way, no matter where you lean a 48″-tall piece of plywood, you’ll still have access to your switches and outlets.


Q During the winter, I use my garage workshop for an hour here and an hour there. What’s the most economical way to heat the space?


A It’s expensive to heat up an entire room for a short stint, so consider installing electric radiant heat. Radiant heaters emit infrared radiation that warms objects within the room, such as you and your tools, rather than the room itself. Radiant heaters run quietly and work quickly. A wide variety of ceiling-mounted units are available.



Safety Gear


Some accidents, such as the slip of a chisel or the kickback of a board, can take place in a split second. Others, such as hearing loss or respiratory problems, can develop over a matter of years. Both types are preventable and it’s up to you to prevent them. Here’s how.


Q Which type of hearing protector is best: earmuffs or earplugs?


A The NRR (noise reduction rating) number you see on hearing protector packages indicates how many dB (decibels) they cut the noise level by; the higher the number, the better. Compressible foam earplugs — the type you twist and insert directly into the ear, where they expand — offer the very best hearing protection, with an NRR of around 30. Earmuffs that cover the ear have an NRR in the 20 to 25 range.


That said, the “best” protector is one you’ll actually wear. Earplugs are inexpensive and small, but many people hate the sensation of something stuck in their ears. They’re also easy to misplace and can collect gunk easily. Earmuffs are bulky and more expensive but can be easily perched on top of the head when not in use, making them ideal for when you’re using tools intermittently.


Fine Woodworking magazine recently surveyed woodworkers and found that 60 percent preferred earmuffs, 30 percent preferred some type of plug, and 10 percent wore nothing at all. You can also wear both types for maximum protection.


[image: image]


compressible foam earplugs


[image: image]


Q Do earmuffs with built-in radios offer as much protection as standard muffs?


A Some offer excellent hearing protection. But if you crank up the music, you’re right back where you started — with noise that will hurt your hearing. If you wear them, keep the volume at a low level.


Q How much noise do various tools make, and at what point do they start damaging hearing?


A You should don hearing protection when sound levels exceed around 85 dB. The decibel scale is misleading, since it’s logarithmic, not linear; for every 3 dB increase there is a doubling of the noise hitting your ears. Here are a few representative noise levels:


[image: image] 60 dB, normal speech


[image: image] 75 dB, random orbital sander, drill press


[image: image] 85 dB, shop vacuum


[image: image] 95 dB, table saw, router


[image: image] 105 dB, pneumatic nailer, circular saw


[image: image] 120 dB, chainsaw


If you’re using a 105-dB circular saw and want to bring the noise level down into the 85-dB or less safe range, you’ll need a hearing protector capable of lowering the dB level by at least 20 dB.


Q I wear prescription glasses with polycarbonate lenses. Do they offer adequate protection for shop work?


A Your frames and lenses may be able to pass the standard safety test (the ability to withstand the impact of a ¼″ pellet moving at 150′ per second), but there’s more to eye protection than that. Safety glasses need to block dust and debris from the side, top, and bottom. Standard glasses fall short in those areas.


Q What offers the best protection: safety glasses, goggles, or a face shield?


A Like hearing protectors, the best sight protector is the one you’ll actually wear. Some experts recommend keeping all three types in the shop. Use safety glasses with adequate side protection for tasks where small chips may fly. Wear goggles when generating large volumes of dust or working with chemicals and finishes that could splash. Wear a face shield when bigger chips and airborne debris may be involved, such as when working with a lathe or grinder. NOTE: Since face shields are open at the bottom, you should wear them in conjunction with safety glasses or goggles.


You should actually wear safety eyewear any time you’re in your workshop. The wood shavings from a plane might not threaten your eyes, but the dowel dangling over the shelf above your workbench may. If you have trouble reading, consider purchasing a pair of reading safety glasses, available at specialty woodworking stores.


tip: The Eyes Have It


Every year around 15,000 people visit hospitals and ERs with eye injuries stemming from workshop accidents. This is an absurd statistic, since you can buy a basic pair of safety glasses or goggles for under $5. Clean your eyewear with an antistatic, antifog solution; stash an extra pair of safety eyewear in your pneumatic nailer case; and keep an extra pair of safety glasses in your shop for visitors or helpers to wear.


Q Does the little “snout” on the front of some dust masks help filter the air better?


A The snout is actually an exhaust valve. It doesn’t filter air but offers other benefits, such as allowing you to exhale more easily, keeping your face cooler and preventing your safety glasses from fogging. The masks cost a little more, but if you’re more comfortable, chances are you’ll wear them more often.








HIDDEN HAZARDS OF WOOD AND SAWDUST


Working with wood is a safe, pleasurable pursuit, yet there are hidden dangers. Sawdust in general has been classified as a nasal carcinogen. While actual confirmed cancer cases are rare, many other problems have been associated with sawdust exposure. Some woods and sawdust cause immediate reactions, while others are sensitizers, meaning they may not produce an initial allergic reaction, but repeated exposure over time can. Here are a few common woodworking woods and their associated dangers:


[image: image]





Q What do the NIOSH and “N” numbers on a dust mask indicate?


A NIOSH stands for National Institute for Occupational Safety and Health, the agency that sets standards for dust exposure limits. The “N” numbers, such as N95 and N99, indicate the percentage of airborne particles that the mask will filter out.


Q What’s the lowdown on those Darth Vader-looking masks I’ve seen some woodworkers wear?


A You’re referring to powered or supplied-air respirators. Most combine a full-face shield with a battery-operated fan and filter that continuously deliver fresh air. On some models, everything is contained in the helmet; with others, an air hose connects the helmet to a belt pack that contains the battery, fan, and filter. They’re an excellent choice if you have a beard or have trouble using more conventional dust masks. The very best ones include hearing protectors, so your sight, hearing, and respiratory protection are all in one neat package.
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