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Now sanding in tight spaces or unusual orientations is easier than ever. Introducing the most compact belt sander you can buy, the PORTER-CABLE® 371K. It’s the only 21/2˝X14˝ belt sander available. Besides being compact, it has a flush side for sanding up to perpendicular surfaces. It also features a low center of gravity for balance, a rubber grip for comfort, and metal components for durability. Find out more about our small wonder at www.porter-cable.com/sanders.
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letters Spotlight ISSUE NO. 191 June 2007 p. 74



HEAVY-DUTY LATHES? In “Tool Test: Heavy-Duty Lathes,” author Andy Barnum says that his review is limited to machines in the $1,200 to $3,200 price range because higher-priced lathes are “sized and priced strictly for the pros.” Because of this, he has neglected to include a number of machines a buyer might consider: Stubby, VB36, Oneway, Robust, Vega, Vicmarc, to name a few. Spending more than $3,200 on a lathe does not require one to sell work nor to hang out a shingle any more than spending $10,000 on a bass boat makes one a professional bass fisherman. It is clear that Mr. Barnum’s idea of “heavy-duty” and mine are not the same.



Jointer/planer combo machines The newest machine in my 50-year-old workshop is a Hammer A3 31, named “Best Value” in your recent test of 12-in. jointer-planer combo machines (FWW #190). It is worth every cent I paid. Equally valuable are the accessories I bought: The handwheel with digital readout and two jointer extension tables. The tables go on quickly and double the length of the bed to 118 in. (jointer-table length was cited as a reason the Hammer was not “Best Overall”). The extension also can be used on the planer bed. — D E N I S L O C K , Bedfordview, South Africa



Watch your math In FWW #187, Christian Becksvoort’s article on moisture content contained an elementary math error. Repeatedly, it says a change from 6% MC to 16% MC is a 10% increase. It’s not. It’s a 167% increase, or an increase of 10 percentage points. — VA U G H N J . MANTOR, Tucson, Ariz.



—BILL RUBENSTEIN , Stubby Lathe USA, St. Charles, Mo.



Editor Asa Christiana replies: Your point is well-taken. We’ve received a number of similar letters from dedicated wood turners. The editors deserve the heat for the headline, not the author. We chose this specific group of lathes, and called them “heavy-duty,” because the majority of our readers are furniture makers who will see these lathes as a major upgrade. Every machine review is a massive undertaking. We try to define a manageable group that will be relevant to our readers. In this case, we stopped short of the highest tier: massive, very pricey, zero-compromise lathes—meat and potatoes to some, agreed, but caviar to others. A ceiling of $3,000 made sense. At the last minute, the street price of the Powermatic 3520B we reviewed went to $3,200.



Review missed a Woodcraft router bit I was disappointed that the recent article “Tool Test: Router Bits” (FWW #191) did not include a selection from the Woodcraft router-bit line. Woodcraft’s Classic Roman Ogee Bit (#144125) has the same profile as the bits tested. While the #144125 is not listed in the Woodcraft catalog, readers can find it at www.woodcraft.com, where there is an expanded offering of both Woodcraft and Whiteside router bits. — J O DY G A R R E T T, vice president, Woodcraft Supply



FineWoodworking.com Octagonal peg in a round hole Matthew Teague’s “The Pegged Joint, Exposed” (FWW #191) was well done. One thing that should be added to the repertoire of pegged joints is cutting them to more-or-less octagons and then driving them into the hole. The odd dimensions will cut their own channel and lock the peg into place. As a furniture conservator, I have disassembled many 18th- and 19thcentury mortise-and-tenon joints where the pegs were not glued in, thus allowing the piece of furniture to be taken apart for needed repairs. I seldom, if ever, glue
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pegs into place and have never suffered a joint failure or loosening because of it. — R I C H A R D O. B Y R N E , Staunton, Va.



Park machines like cars Regarding your illustrations of casters (“Choosing and Using Casters,” FWW #190), a cart handles better with the swivel wheels on the back, below the push bar. Years ago, I learned from valet parking attendants that backing cars into spaces makes parking and retrieving much faster and easier (and safer from scratches). — R I C H A R D E L L E R S , Warren, Ohio



Meet the contest winners Six months ago, we asked readers to tell us “Why I Deserve a New Shop.” The reader with the best story would win a complete set of machines, power tools, and hand tools, plus a daylong visit by our tool expert to get set up. After reading 9,000 essays, we chose a worthy winner, Tim Carroll, the woodworking instructor at Harrisburg (Pa.) Career and Technology Academy. Four runners-up won router packages. Go to www.finewoodworking .com/extras to read the winning essays and watch a video about this special teacher, his students, and his new shop.



Laser Engraving, Cutting and Marking Systems



www.CHINESEBRASSHARDWARE.com All of Our Hardware is



Learn About Chinese Brass Hardware on Our Website



Hundreds of Cabinet Plates, Pulls, Hinges and Figurals



Fast Shipping From the USA



Handmade From Pure Brass



ORDER ONLINE OR CALL (888) 988-5189 READER SERVICE NO. 122



Starting at



Start Your Own Laser Engraving Business!



$9,995!



Create and sell custom engraved and cut logos, photos, graphics and more - and it’s as easy to operate as a printer. Call us today toll free at 888-4374564 to receive a free brochure, sample kit and CD demo of the system in action! Inlay Signage



Architectural Modeling



Photo Wood Cards



Overlay Plaques



Memorial Plaque



Toll Free: 1.888.437.4564 Phone: 303.277.1188



[email protected] www.epiloglaser.com/fw.htm READER SERVICE NO. 109
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GRAND OPENING! 10% OFF



use 10% off coupon code: GRNDFW expires 7/31/07
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CARVING
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www.theveneerstore.com READER SERVICE NO. 150
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New special issue from the publishers of Fine Woodworking



Timeless techniques. Endless satisfaction.



furniture building 



  



CMT Tenon Cutting Bit includes 4 stackable slot cutters, spacers and shims, & 1/2 inch shank arbor.
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Master essential skills and build quality projects



Your Band Saw Can’t Do It Alone!



Novice or seasoned woodworker, you’ll want this must-have reference in your shop.



Add incredible accuracy and versatility to your band saw with our Precision Band Saw Fence. It’s the only fence on the market that adjusts in two dimensions to compensate for blade drift and also includes a Precision Lens Cursor for incredibly accurate cuts, time after time!



This special issue brings you Fine Woodworking’s best articles on essential construction techniques presented in step-by-step detail.



FITS MOS 14” BAND T SAWS



See it in action at www.kregtool.com



Now you can ratchet up your skills to plan, design, and build your own custom casework, from simple bookcases to beautiful chests. And learn more about fitting drawers, affixing hinges, and choosing the right hardware.



Save with free shipping, order today! Precision Lens Cursor for incredible cutting accuracy.



Rigid aluminum construction for amazingly straight cuts.



Low prole position allows you to lower the blade guard to cut thin material.



Call toll free: 866-355-4873 FineWoodworking.com/Build This special issue is not part of any regular magazine subscription; mails 7/2/07. *Free standard shipping only. Payable in U.S. funds.
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800.447.8638 | www.kregtool.com



Precision Band Saw Fence
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If only they had The Home Depot Business Rewards MasterCard®. You probably put the same passion into your projects as those who built the Taj Mahal, but with The Home Depot Business Rewards MasterCard, you can also get the points. You’ll earn 2 points for every dollar you spend* at The Home Depot and 1 point for every dollar you spend* anywhere else. And with rewards like gift cards, travel and merchandise, it’s the card you’ll want to use — no matter what the size of your project. 2 points for every dollar spent at The Home Depot



1 point for every dollar spent anywhere else



No annual fee



Go to www.homedepotbusinesscard.com. Or visit The Home Depot store nearest you.



*Points earned only on net purchases (purchases minus returns and credits). See Rewards Terms and Conditions for details. READER SERVICE NO. 147



methods of work Clipboard with drawing



E D I T E D A N D D R AW N B Y J I M R I C H E Y



Cove for tool



Shelf



Tool tray



Slat



Block for other tools



Carving gouges



Best Tip Carver’s stand



Dado provides finger space.



holds 30 gouges



An awardwinning builder of reproduction furniture, Eugene Landon frequently teaches at the Olde Mill Cabinet Shoppe in York, Pa.
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I specialize in making reproduction 18th-century furniture, so it’s not unusual for me to use 30 carving gouges on one piece. With that many tools in play, an efficient storage system is a must; otherwise, I’d spend more time looking for tools than using them. This double-decker stand lets me grab the right tool almost from memory. The design is my impression of what an 18th-century furniture maker might have built. The stand has two sides, two tool trays, and a rack on top to display a sketch of the carving. All the parts are pine. Screws hold everything together. The tool trays are the heart of the stand. They feature multiple coves, one for each tool. I plowed them with an antique round-bottom plane, but you could either drill 1-in. holes into 2-in.-thick stock and then rip it on the bandsaw, or use a dado blade to cut recesses in 1-in. stock. I also cut a dado the length of the tray about where the tool handles meet the blades. This allows me to grab the neck of each tool easily with my fingers. Each tray also features a slat at the back to elevate each tool slightly. Finally I added blocks, hooks, and holders to the sides to
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accept a pencil, an awl, a mallet, and other tools I use when carving. So that I can efficiently pull and replace gouges, I use a logical tool marking and placement system. First I mark each handle with the radius number and blade width in millimeters. Then I place them in ascending order by radius and width. After using this system for a time, I can locate the tool I need with just a glance. —EUGENE LANDON, Montoursville, Pa.



A Reward for the Best Tip Send your original tips to Methods of Work, Fine Woodworking, PO Box 5506, Newtown, CT 06470, or email [email protected]. If published, we pay $50 for an unillustrated tip; $100 for an illustrated one. The author of the best tip gets a pair of Brian Boggs spokeshaves (one flat, one curved) made by LieNielsen Toolworks.



Introducing Cabot interior wood stain. Now the things that make wood unique are the very things that make it beautiful. Whether it’s a cherished family heirloom or simply the family room floor, Cabot enhances wood’s natural beauty by adding richness and depth. Made using only the finest-grade oils and pigments, you’ll find heritage, pride and commitment in every can.



cabotstain.com



Our performance is legendary.™
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continued



Improved sharpening-stone holder For years I have been securing my honing stones in a metalworking bench vise, protecting the stone from the metal jaws with a towel. This required careful adjustment of the vise— too much clamping pressure would crush the stone, too little would allow it to fall to the floor. I was never happy with the arrangement. Today, I hit upon this better solution. To make the holder, start with a scrap block of wood as long as the stone. Cut a dado in the top of the block just wide enough to accept the stone. Also, cut rabbets on the bottom, so the block can be clamped in the vise. Now, from opposite ends, cut two sawkerfs, each about two-thirds the length of the block. Just make sure the kerfs have enough width so that you get an adequate amount of squeeze when the block is tightened in the vise. The fixture is easy on the stone yet holds it securely.



Sharpening stone Holder



Vise



—Joseph scannell, novato, calif.



Quick Tip



Sawkerf



Dado to fit stone



Rabbet to fit vise



To prevent safety glasses from fogging, use a bar of soap like a crayon to rub soap on each lens. Polish the lenses with a cloth. No more fog. Eventually, the soap loses its effectiveness. Keep a bar of soap handy in the shop, in a plastic bag, so you can quickly recoat the lenses. — J a m e s a r t h u r s , Gibsons, B.C.



Car jack simplifies cabinet installation When installing the upper sections of kitchen cabinets, you need to hold the cabinets at just the right elevation until they are attached. The setup shown here is both effective and simple. Plus, the height is variable. Screw the 1⁄ 2-in. plywood platform to a 2x4 stiffener. Drill a hole halfway through the underside of the stiffener the same diameter as the threaded shaft on the jack. Cut another 2x4, about 5 in. long, for the clamp. Drill a hole through the center of the clamp the same size as described earlier. Cut the clamp in half (to remove one sawkerf of material) and verify that the two pieces, when placed around the shaft and screwed back together, will grip the shaft tightly. Screw one half of the clamp to the stiffener and then, with the clamp on the jack’s shaft, screw the second half to the first and then to the stiffener. To use, simply set the fixture on the lower cabinet top, set the cabinet on the fixture, jack to the correct height, and screw the cabinet to the wall. As you operate the jack with one hand, use your other hand to keep the cabinet from tipping. 
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—lyle Bristol, cocoa, Fla.



Plywood platform



2x4 clamp



2x4 stiffener 2-ton hydraulic jack



Your gateway to quality lumber



Germany’s modern sawmills and export traders supply customers worldwide with sawn timber products according to all requirements and national standards. They are your competent and reliable business par tners!



www.germantimber.com



See us at AWFS® Fair Las Vegas, July 18 - 21, 2007, North Hall 215 READER SERVICE NO. 121
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READER SERVICE NO. 7



Inside Passage School of Fine Woodworking A school founded on the teachings of James Krenov



Nine-Month Craftsman Program One to Six-Week Artisan Programs



Weekly Lectures by James Krenov Located on the Sunshine Coast of British Columbia



www.insidepassage.ca



1 877 943 9663



READER SERVICE NO. 97
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methods of work



continued



Square holes for square pegs I like to build Craftsman-era furniture and my pieces usually include square pegs. To cut square holes for these pegs, I bought extra 1⁄4-in. and 3⁄8-in. hollow-chisel mortising bits and I honed them razor sharp. To cut a square hole, I place the bit where the peg will be inserted and give it a few whacks with a mallet. I then remove the waste with a chisel and glue the square peg in place. Then I bevel the edges of the peg with a chisel.



Hollow-chisel mortising bit



—JACK HINKEL, Apex, N.C.



Quick Tip Unwaxed dental floss often comes in handy when I want to work glue into a crack. First, I coat the floss with glue. Then I use the floss to work the glue deep into the crack.



Square peg



— A N N E T T E D U B E , Ipswich, Mass.



Keep rare-earth magnets in place Handsaw doubles as sheet-goods carrier



Rare-earth magnet



Plywood sheets often are too large to carry comfortably. There are plywood handling devices available from tool suppliers, but I found a way to transport 4x8 sheet goods using items found in my shop. Simply take a piece of 18 ga. or thicker steel strap, about 1 in. wide by 2 in. long (an A Handsaw Sheet of Angle-A21Z from carrier plywood Simpson Strong Tie, www.strongtie.com, works well), and bend it into a J-hook. Drill a hole in the long side and, using a machine screw and a nut, attach the strap through the hole at the end of a standard handsaw. To use, reach over a sheet of plywood with the handsaw, grab the bottom edge with the J-hook, and lift. With the plywood balanced and tucked under your fully extended arm, you can almost carry the piece one-handed. Alternatively, the hook can be reversed to allow lifting with the saw on the near side of the panel. And, when you want to use the saw for cutting, the J-hook isn’t in the way. —ROB DAVES,



Brookline, Mass.
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18-ga. steel bent into J-shape



Bandsaw frame



Veneer disk glued to magnet



Adjustment tool



Rare-earth magnets are great for holding frequently used accessories near my power tools. For instance, I attach an Allen wrench to the frame of my bandsaw with one of these handy magnets. Unfortunately, the magnet isn’t always sure if it wants to stay home on the bandsaw or travel with the wrench. I considered permanently gluing the magnet to the tool, but came up with a better idea. I cut a circle from a scrap of veneer and glued this circle to the magnet with cyanoacrylate glue. This makes the magnetic pull stronger on the back side of the magnet, opposite the veneer. I put that side against the bandsaw. Now, the magnet always sticks to the bandsaw and not to the wrench. —BRAD KNABEL, Rosslyn Farms, Pa.



For A Free Catalog Or To Find Your Local Woodcraft Store, Visit www.woodcraft.com Or Call 800-542-9115.



Pinnacle is defined by Webster’s as the highest point of development or achievement. The latest offering of clamping, marking, and measuring tools that bear the Pinnacle™ name have certainly earned their logo. Every detail of these Pinnacle™ tools was engineered with one thing in mind; provide woodworkers with tools that empower them to craft higher quality, more professional cabinetry and furniture. Pinnacle™ tools are available exclusively at Woodcraft.



Pinnacle Clamping Square & Wedge Maintain a perfect square while assembling frames, cabinets, or just about any box!



PROFESSIONAL QUALITY TOOLS



Pinnacle 4" Box Clamp Quickly square up and secure the pieces of any box structure with a thickness between ¼" to 1"!



Pinnacle Precision Triangle Set



Pinnacle Precision Straight Edge Rule



Both the 4½" and 6¼" Triangles in this set are manufactured to extremely accurate standards and guarantee perpendicular accuracy to well within .001".



Each inch and fractional marking is laser engraved to a positioning tolerance of .0002".



To learn more about Pinnacle™ tools visit www.woodcraft.com/pinnacle.aspx



QUALITY WOODWORKING TOOLS • SUPPLIES • ADVICE™ READER SERVICE NO. 52



Dept: 07WW08P



tools & materials O S H O P C L E A N U P



O H A N D T O O L S



New vacuum from Bosch tames dust and debris—quietly Plug in, turn on. Plug a tool into the onboard socket, switch to auto start, then turn on the tool. The vacuum will start and shut down when the tool does.



BOSCH 3931A Source/Street price: Amazon.com/$400 Amps: 5 to 11 Capacity: 11.35 gal. Auto start: Yes Variable-speed motor: Yes Noise level: 62 db. at 5 amps; 74 db. at 11 amps Weight: 45.7 lb. Cord length: 25 ft. Exhaust: Lower rear of motor housing, above collection canister
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Fine chisels for finest work



Variable power and suction. The Power Broker feature lets you adjust the operating amperage so you can control electrical draw as well as suction power.



osch’s new 3931A shop vacuum is easy on the ears and has several dynamic features that make it a great shop helper. The vacuum’s auto-start feature fires up the vacuum and a tool plugged into it simultaneously (top left) and shuts down seven seconds after you turn off the tool, enough time to clear the dustcollection hose. The Power Broker feature (top right) lets you dial in the operating amperage (and thus the suction rate) so you don’t trip a breaker when both tools are activated—an especially handy feature when plugging in larger-amperage tools to the socket. Dual filters located above the holding tank can catch 99.93% of particles 3 microns or larger. The filters can be shaken clean using the electromagnetic pulse-clean mode or they can be removed for more thorough cleaning. The hose inlet port accommodates standard 21⁄4-in. fittings and the vacuum includes a 11⁄ 2-in.-dia. hose with a 1-in. end adapter. With all of its worthy features, the Bosch 3931A has become a much appreciated addition to the clean-air campaign in my shop. It sells for $400 at Amazon.com. —Roland Johnson is a contributing editor.



A new set of dovetail chisels from Blue Spruce Toolworks includes four standard-size chisels (1⁄ 8 in., 1⁄4 in., 3⁄ 8 in., and 1⁄ 2 in.), but there’s nothing standard about these tools. After a quick honing on a fine stone, the tools were ready to go. The A2 steel blades are thin, with concave edges that allow you to reach into the tightest of places. And being made from A2 steel, they hold their edges exceedingly well. The cocobolo handles are not only attractive, they’re also comfortable. These chisels aren’t made for removing a lot of waste. Rather, they are bestsuited for fine, precise joinery work. While I can’t recommend these chisels as a first set, they make perfect supplements to a veteran’s tool collection—a Stradivarius within reach. The set sells for $220, but you can purchase the chisels individually. For information, go to www. bluesprucetoolworks.com. —Rich Macrae is a hand-tool junkie and an active member of the Long Island Woodworkers Club.



The right chisel for tight corners. Blue Spruce dovetail chisels have concave edges, giving them access to tight places. Photos, except where noted: Thomas McKenna; facing page: Matt Berger



O W O R K B E N C H E S



Adjustable bench raises work to a comfortable height



Liftoff and landing. To raise the benchtop (left), lift one end until the locking bar catches, then go around to the other end and do the same. To lower the bench (above), step on a release pedal, lift the top to disengage the stop bar, then drop to the desired height.



I’m a big advocate of working at the proper height for specific tasks. So I was intrigued by the concept of the Noden Adjust-a Bench, a workbench system that can be adjusted to a variety of heights. The Adjust-a Bench is available as either a set of adjustable legs (you’ll have to supply the top and vises) for $430 or as a complete bench, which includes the legs, a wood stretcher, and a top, for $800. We added a few accessories—benchdog holes ($50) in the top, Jorgensen vises ($300), and locking casters ($160). Initial assembly was straightforward and relatively easy. The ratcheting adjustment mechanism lifts the benchtop in 11⁄ 2-in. increments from roughly 28 in. to 45 in. high. This adjustable height feature proved very useful for tasks ranging from assembly work to planing to close detail work. Noden suggests using the bench as an outfeed table, but setting it to the correct height could be a very fussy operation because of the 11⁄ 2-in. increments.



www.fi newoodwor k i n g.com



Suitable for planing. The Adjust-A-Bench was rigid and stationary on solid ground. On its locking casters, it moved quite a bit.



With the legs on the floor, the bench was rigid enough for planing tasks, even at its maximum height. Not surprisingly, though, when fitted with the casters, the bench moved quite a bit. The top supplied by the manufacturer is essentially a 13⁄4-in.-thick wooden kitchen countertop, which worked well enough. It was not perfectly flat, but it was within 1⁄16 in., an acceptable tolerance. The Jorgensen quick-release vises are mounted on the side and end of the bench (not flush with the edge, but sticking out). They are good-quality heavy-duty vises, although small for my taste. The adjustability of this system makes it a versatile addition to a shop. If I were buying it, I’d be inclined to purchase the base system (legs only) and add a better top and larger vises. For more information about pricing, go to www.adjustabench.com. —Jeff Miller is a woodworker and a teacher in Chicago.



JULY/AUGUST 2007
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O S a f e t y



Magnetic featherboard mounts easily on saw table Magnetic attraction. The magnets in the For certain tablesaw cuts, Magswitch featherboard are activated by such as ripping narrow stock, a turning two knobs. featherboard can go a long way toward improving safety and acSafety where you need it. A featherboard helps keep the curacy. Unlike other commercial featherboards, which lock in board snug to the fence at the start of the cut, where you have the least amount of control. the miter slot, the Magswitch Pro Magnet Featherboard mounts in an instant anywhere on the saw table. Adjusting or removing it is just as easy. The Magswitch worked well and is a convenient safety accesThe secret is a pair of magnets that are activated or deactisory for any shop. The pro model sells for $50 at www. vated simply by turning a knob. Butt the Magswitch against woodcraft.com (a standard version with smaller magnets sells the edge of the stock (the featherboard must be in front of the for $38). Magswitch will soon offer a model for those who cut blade), apply sideways pressure to bend the thin fingers with the rip fence on the left side of the tablesaw blade. slightly, then turn on the two magnets to lock it in place. —Tom Begnal is an associate editor.



O S h a r p e n i n g



Honing guide has limitations The Pinnacle honing guide is designed to assist in sharpening chisels and plane irons to a razor-sharp edge that is correctly shaped and at the proper angle. In use, the blade is held in a sled that rides on two rails. The frame of the rails holds a sharpening stone (water, oil, or diamond) or the Pinnacle honing plate. The plate can be used with sandpaper or honing films. The sled can be set at precise angles in 5° increments from 15° to 40°. Microbevels also are possible.
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It’s fairly easy to mount a blade in the sled, and it automatically squares the blade to the stone. But switching from one stone to the next (progressing through grits) is tedious because each stone has to be mounted to the frame in succession. Using the plate is more convenient because you don’t have to remove it to change out honing films, but it’s still time consuming. Also, the frame hinders access to the stone’s face, so flattening the back of a blade while it’s in the sled is next to impossible. The guide cannot produce a cambered edge, and won’t register correctly if the blade’s sides are tapered. I’d rate the Pinnacle 5 on a scale of 1 to 10 for convenience, ease of use, and versatility. It costs $100 ($115 for kit with guide, plate, and film) at www.woodcraft.com. —Chris Gochnour is a woodworker and a teacher in Salt Lake City.



The good and the bad. The sled of the Pinnacle honing guide glides smoothly and keeps the blade square to the stone (above). But you can’t flatten the back of a blade while it’s in the sled (below). You have to remove the blade from the sled to perform that task.



at See us 9 #11 AWFS



READER SERVICE NO. 102



Woods that are difficult to cut, drill, sand, plane, pronounce ...



are easy to bond using EPOXY.



G/flex is a tough, resilient epoxy engineered for a superior grip on metals, plastics, glass, masonry, fiberglass, wet and difficult-to-bond woods. Visit your nearest WEST SYSTEM dealer, or contact us at 866-937-8797 West System Inc. PO Box 665 Bay City, MI 48707-0665 westsystem.com



READER SERVICE NO. 149



Build your own classic camping trailer ! The ultimate woodworking project • No WeldiNg RequiRed! • Full galley iN ReaR



8’ Cubby



Safe, Strong & Reliable



READER SERVICE NO. 82



Introducing the W&H Model 206! Built in Multi-Pass System



Complete plans include built-in icebox, stove, water tank, 12V electric system, cabinets, floor hatch for porta-potty. Sleeps two inside the cabin, 4’ x 8’, 900 lbs.



Variable feed motor



Kuffel Creek Press • www.kuffelcreek.com



GS1 Guide System



PO Box 2663 • Riverside • CA 92516 • fax 951/781-9409 READER SERVICE NO. 113



Magnetic dropout switch w/variable speed DC control



W NE



Heavy duty cord



7 Year Warranty



Multi-Pass Kit



Vari-Feed Kit



Williams & Hussey Machine Co., Inc. 70 Powers St. Milford, NH 03055 phone. 800.258.1380



www.williamsnhussey.com READER SERVICE NO. 112



www.fi newoodwor k i n g.com



READER SERVICE NO. 33



READER SERVICE NO. 124
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O r o u t e r a c c e s s o r i e s



Practical jig for routing circles and ellipses



Simple setup. Attach the polycarbonate base to the subbase of the router, then slide the aluminum trammel into the dovetailed way. Set it to the desired diameter, then tighten it in place with an Allen wrench.



Many commercial jigs for routing circles and ellipses are expensive and complex. But the Router Buddy System from Practical Technologies takes a simple approach, and the system is stout and accurate. The basic system allows you to rout circles from 2 in. dia. to 183⁄ 8 in. dia. For larger work, you can buy the large circle jig accessory to rout circles from 8 in. dia. to 60 in. dia. Another handy accessory is the ellipse jig, which cuts ellipses with up to a 12-in. differential between minor and major diameters. The basic kit and the accessories were easy to set up and performed quite well, putting this jig on my short list of must-have router accessories. The basic Router Buddy retails for $70. The large circle jig and ellipse axis plate accessories cost $70 and $60, respectively. For information or to order, visit www.practical-technologies.com. —R.J.



Pin centers the bit in a circle. With the pin on the trammel engaged in a hole, you can rout a perfect circle.



See us in booth 1038 at AWFS in Las Vegas



READER SERVICE NO. 117



Dynabrade and the Dynabrade logo are registered trademarks of Dynabrade, Inc.



READER SERVICE NO. 75
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READER SERVICE NO. 100



Made in USA



Superior products for the woodworking professional!



Pro 6.0



NEW! Vacuum Vacuum Pressing Pressing System System



GPSUIFQSPGFTTJPOBMBOEFWFSZEBZXPPEXPSLFS



%JTDPWFSZPVSQPUFOUJBM ,'41SPGFTTJPOBM



$899.00



4BX4IBQFS · %PVCMFNJUSFGFODFl ·5IFTMJEFSZPVBSFMPPLJOHGPS · .VMUJBEKVTUNFOUGPSTIBQFSGFODF · 3JQDBQBDJUZJODIFT PQUJPOBMJODIFT 



Our NEW Pro 6.0 combines the best pump with the best bag! Specifications: • 6.5 CFM • 27.5" Hg Vacuum Level • 37 LBS • Electronic Check Valve



• Powder Coated Steel Case • All Controls And Vacuum Port Front Mounted • In-line Cleanable Vacuum Filter • Vacuum Hose • 20 mil, 54”x109”, polyurethane vac bag



visit: www.vac-u-clamp.com call: 888-342-8262 READER SERVICE NO. 80



One of The Largest Selections of Whiteside Router Bits! Whiteside 7pc. Router Bit Set #R401



$79 Delivered



Your our Source For Essential, Unique, & Hard To Find Tools Since 1972!



F R E E ! 800-345-2396 CATALOG hartvilletool.com



"%



+PJOUFS1MBOFS · +PJOUFSUBCMFMFOHUIJODIFT · +PJOUFSGFODFQMBUFJODIFT BOPEJ[FE · LOJGF'FMEFS4ZTUFNDVUUFSCMPDL · &MFDUSJDUBCMFIFJHIUBEKVTUNFOU



'&-%&364" -VLFOT%SJWF 4VJUF &"45 8&45 &OUFSQSJTF#MWE



2VBMJUZBOE QSFDJTJPONBEFJO



"64 5 3 * "



READER SERVICE NO. 29



/FX$BTUMF %& 8FTU4BDSBNFOUP $" $BMM $BMM



XXXGFMEFSVTBDPN READER SERVICE NO. 79



For building cabinets and fine furniture, nothing beats Forrest saw blades. Craftsmen appreciate the way our blades deliver smooth, quiet cuts without splintering, scratching, or tearouts. They know our unique grade C-4 micrograin carbide, proprietary manufacturing process, and hand straightening produce exceptional results. In fact, independent tests rate us #1 for rip cuts and crosscuts.



READER SERVICE NO. 126



Operate 3-phase woodworking machines from single-phase! • Immediate delivery • Two year warranty NEW! ase 3-ph • True 3-phase output Turn-on ireless • Whisper quiet operation with w te. remo • No-charge tech support, 24-7 • Regulated output for CNC Machines • The most capacity at the least cost, guaranteed! • Protect your investment - Insist on Phasemaster® • Visit us today at www.kayind.com General Offices 604 N. Hill St. South Bend, IN 46617 800-348-5257 574-289-5932 (fax)



Western Region 4127 Bay St. #6 Fremont, CA 94538 510-656-8766 510-657-7283 (fax)



The World Leader in Single to Three-Phase Power Conversion READER SERVICE NO. 22



www.fi newoodwor k i n g.com



“From the first cut on, I realized that this blade was a bargain at any price! Nothing else I have cuts comparably.” Calvin Brodie, Spanaway, WA



Order from any Forrest dealer or retailer, online, or by calling directly. Our blades are manufactured in the U.S.A. and backed by our 30-day, money-back guarantee.



Forrest Quality Shows Woodworker II—Best rated, all-purpose blade for rips and crosscuts Chop Master—Perfect for tight, perfectly cut miter joints without splinters.



www.ForrestBlades.com 1-800-733-7111 (In NJ, call 973-473-5236) © 2007 Forrest Manufacturing



Code FWW



READER SERVICE NO. 123
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what’s the difference? Natural vs. synthetic brushes B Y



J E F F



J E W I T T



A



bout the only finishing tool less complicated than a brush is a rag. However, there are some essential things you should know about brushes before you start on your finishing journeys. Basically, brushes fall into two categories, natural and synthetic. Nowadays, natural-bristle brushes are made primarily from Chinese hog bristle (China bristle). Some premium brushes using skunk, ox, and badger are available, but I doubt you’ll find them at your local hardware or paint store. Natural-bristle brushes excel with solvent-based products such as oil-based varnishes and polyurethanes, shellac, and lacquer. But because they absorb water, they become limp and lose their stiffness and shape with water-based finishes.



Synthetic-bristle brushes use manmade fibers like nylon and polyester. They can handle either type of finish but are used primarily for the application of water-based products.



Profiles and shapes The key features in a brush other than the bristle type are the profile and the amount of finish it will hold. Round, fat brushes hold more finish, while sharp, chiseled-edge brushes cut into corners and crevices better. The profile is built in during the brush-making process. The most expensive brushes usually are made by hand, and different bristle lengths, amounts, and thicknesses can be used to create brushes that have different shapes for different uses. =



Basic inventory For clear finishes, choose good quality, rectangular, chisel-cut brushes—natural bristle for solventbased products, synthetic for water-based. A 2–2½-in. brush is best for large areas, while a 1-in. model is good for detail work. Expect to pay $15 to $30 for the larger sizes. For stains and glazes, use lessexpensive round and square brushes— natural or synthetic, depending on the finish. The price should be $10 or less. For detail work, artists’ brushes, including a #1 and a #4, are the best choice. Good-quality synthetic-bristle models run $4 to $6 each. You might also consider a 1-in., art-quality synthetic brush (known generically as Taklon-bristle) which costs $15 to $20. However, it can lay down a very thin topcoat of any finish with minimal brush marks.
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Match bristle to base. Natural bristles, as on the China-bristle brush (far left), are best for oil-based products. Use synthetic bristles (left) for water-based finishes.



FINE WOODWORKING



Use a big brush for a large, flat surface. Jewitt applies shellac to a tabletop with a 2-in. rectangularcut brush.



A fine tip does detail work. Use an artist’s brush, preferably with synthetic bristles, for staining such things as fine inlay and dovetails.



A set of brushes to handle most jobs. From left: 2-in. and 1-in. chisel-cut brushes for clear finishes, a round and a square brush for stains, artist’s brushes for detail work, and a 1-in. Taklon-bristle brush.



Photos: Charlie Reina (brushes); Bill Duckworth (top inset); Mark Schofield (bottom inset):



ENTER NOW TO WIN



A Lathe, Turning Tools, and More! Enter online to win one of five woodturning packages. Each prize package contains a lathe, a set of turning tools, an Airshield, a $50.00 gift card for Woodcraft Supply, and a $50.00 gift card for Curious Woods.



W



© 2007 The Taunton Press



Go to: FineWoodworking.com/TurnTools



NO PURCHASE NECESSARY TO ENTER. Sweepstake begins at 12:01 a.m. ET on May 1, 2007 and ends 11:59 ET on July 31, 2007. Sweepstake is open to legal residents of the United States, who are at least 18 years old, and to legal residents of Canada (except Quebec), who are over the age of majority in their province of residence. Sweepstake void in Quebec, Puerto Rico, and anywhere else where prohibited. TO ENTER: To enter visit www.FineWoodworking.com/ TurnTools. Complete the online entry form, including your name, complete address, daytime phone number, email address (if available), date of birth, and answer four questions. Only one entry per person. WINNING: On or about August 15, 2007 five (5) prize winners will be randomly selected from among all eligible entries received. Odds of winning will depend upon the total number of eligible entries received. One prize per person, household, or family. WINNERS’ LIST: Send self-addressed, stamped envelope by July 31, 2007 to: Fine Woodworking “Woodturning Tools Giveaway” Sweepstake Winners List Request, PO Box 5506, Newtown, CT 06470. Complete details on Web site.



fundamentals Get the most from your bench chisels B y



C h r i s



G o C h n o u r



A



mong the longest-used and most rudimentary of tools, chisels are just as useful in today’s woodshop. They are extremely versatile—capable of coarse, moderate, or refined work—and come in a dizzying array of shapes and sizes (for more on chisel styles and their intended uses, see FWW #181, pp. 46-53). To help you understand where and how to use a chisel effectively, I’ll demonstrate a variety of chisel techniques, from heavy stock removal to fine paring techniques on joinery, using a set of standard, bevel-edge cabinetmaker’s chisels.



Clean up a mortise Square up the ends first. Hold the chisel 90º to the workpiece and align its tip with the layout mark, with the bevel facing in. While driving the chisel, be sure to keep the blade square to the end of the mortise. Now clean up the side walls. Use a wider chisel to sneak up on the layout lines. Work your way along the mortise with overlapping passes, keeping the chisel vertical.



Clean out a drilled mortise One way to create a mortise is to drill out the waste and refine the joint with a bevel-edged chisel. First, bore out the bulk of the waste with a bit that is 1⁄16 in. smaller than the mortise width. Next, square up the ends of the mortise using a chisel that is slightly narrower than the mortise width. Holding the chisel 90° to the workpiece and aligned just ahead of the layout mark, use a mallet to drive the chisel blade perpendicular to the grain. Take light chopping cuts, sneaking up to the line until you have a square, perpendicular mortise wall. Once the ends of the mortise have been established, use



Square a corner



Define the corner. Use a marking knife and a square to scribe well-defined layout lines in the corner for the chisel to follow.
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Chop down. Hold the chisel 90º to the workpiece, bevel facing in. Make a series of light chops, working up to the line.



Pare in. With the bevel facedown, push the chisel into the corner, levering up as you near the wall. Work from both directions. Photos: Thomas Mckenna
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continued



Chop a hinge mortise



Chop vertically. After scribing the layout, make a series of shallow chops nearly as deep as the mortise. Start and end about 1 ⁄16 in. shy of the layout lines.



Pare away the waste across the grain. Take light passes, keeping the chisel level, until you reach the full mortise depth. Because of the chopping cuts (left), the waste will pop out easily.



a wider chisel and the same technique on the sides. Last, use a chisel slightly narrower than the mortise width, with its bevel down, to clean out the loosened waste and to level the mortise bottom.



Square a routed corner Using a router is an effective way to cut a rabbet on the back of a case or a frame, but it leaves rounded corners that must be squared. A chisel is the ideal tool for this task. First, define the corners using a square and a marking knife. Next, chop out the corner, first from above, with the bevel facing in, then from the side, with the bevel facedown. In no time, you’ll have a clean, square corner. Cut hinge mortises Bevel-edge chisels are great for the delicate work of cutting hinge mortises. First, lay the hinge in place and mark its ends with a knife. Then set a marking gauge to mark its width and depth.



Check the fit. Chop carefully to the layout lines and then put the hinge in place to check the fit, including the mortise depth.



Next, using a chisel that’s as wide as the mortise, make a series of shallow chops, perpendicular to the grain, from one end of the mortise to the other. Clear out the waste by paring in across the grain from the mortise edge. Pare to the full depth of the mortise, being careful to keep the chisel level. The waste will pop out easily because it has been severed by the crossgrain cuts. After cleaning out the bulk of the waste, pare vertically to the layout lines, then clean out any remaining debris by paring in from the mortise side.



Fine-tune tenons Chisels are handy for cleaning up the shoulders and cheeks of a tenon. In this case, try to use as wide a chisel as you can, preferably one that’s as wide as the tenon is long. For this technique to be effective, you should have clearly defined scribe lines marked on the stock. To trim the shoulders,



Trim tenons



Shoulders and cheeks. When fitting shoulders, it helps to work up to a scribe line. Take light, overlapping chops until the chisel is registered in the scribe line for the final pass. When paring cheeks, push with your dominant hand and use the fingertips of your other hand to guide the blade. Take light passes across the grain.



30



FINE woodworkINg



Chamfer the tenon end to make assembly easier. Push the chisel with one hand and guide the blade with the other, taking a series of light, controlled passes. Skewing the chisel produces a smooth finish and makes cutting easier.



Introducing the new Max Select dual-volt series by RIDGID. It lets you use either RIDGID® 18v batteries or 24v lithium ion batteries on each tool. The new XLi 24v lithium ion battery is 7% lighter than a NiCad, runs up to 160% longer, and will maintain fade-free torque throughout each charge. Plus, batteries and chargers are sold separately, so you can upgrade when you’re ready. And as always, get free parts and service for your life, not just the tool’s.



Also available at homedepot.com ©2007, RIDGID, Inc. All rights reserved.
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first steady the workpiece with clamps or against a stop. Register the chisel blade in the scribe lines, with the bevel facing out. Holding the chisel perpendicular to the workpiece, drive it with a mallet or by using your hands and body, taking overlapping cuts from one side of the tenon to the other. To trim the cheeks, grasp the chisel in the palm of your hand and use the fingertips of your other hand to guide the blade and help keep it engaged in the cut. Make a series of light and controlled paring cuts, working across the grain until you reach the layout lines. A final pass along the base of the shoulder will clean up any remaining debris and make a nice, clean corner. Finally, when you have the tenon trimmed and fitted, chamfering the end with a chisel helps to ease assembly and to give excess glue a place to run to.



Clear waste between dovetails and pins Effective chisel work is essential to successful dovetail joinery. With practice, you’ll be cutting dovetails with machine-like precision and the look of handcrafted workmanship. Once you’ve defined the joint with a backsaw, use a coping saw to remove the bulk of the waste, leaving about 1⁄ 32 in. to 1⁄16 in. of material in front of the baseline. For the chisel work, you can either pare away the waste by hand or use a mallet to assist. Depending on the width of the waste, I use a 1⁄4-in. to 1⁄ 2-in. chisel. With the inside of the board facing up, place the bevel of the chisel into the baseline. Using the weight of your body to assist, drive the chisel with your dominant hand and guide it with your other hand. Make a series of light, overlapping cuts along the baseline from one side of the board to the other. The key here is to make the first series of cuts from the inside, with the chisel angled slightly toward the board end so that you do not cut through the baseline on the other side. After your work on the inside baseline is done, repeat the process from the outside while holding the chisel at 90°. The areas you pare now will have a different sheen than the ones pared from the opposite side. The color difference will help you avoid overshooting the baseline on the other side. Paring pins—When trimming dovetail pins to fit their sockets, it is best to pare across the grain. Secure the work in a vise with its business end up and its face out. Select a chisel that is slightly wider than the pins are long. Align the chisel so that it splits the layout lines, which should still be visible. Hold the handle with the palm of your hand and guide the blade with the fingertips of your other hand. Take a full-width shaving across the grain, following the layout line on the board end. Before finishing the cut (with roughly 1⁄ 8 in. remaining), raise the chisel handle upward. This causes the blade to cut in a more vertical direction, preventing chipped corners. With the upper edge of the pin cleanly severed, you can drop the chisel to the horizontal position and complete the cut. Once the dovetail joint is fitted, chamfer the inside of the pin sockets with a chisel to ease the assembly. =
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Clean up dovetails



Pare to the baseline one side at a time. On the first side, angle the chisel slightly toward the end of the board (above). With your dominant hand on the handle, drive the chisel using your upper body. Repeat on the opposite side, but hold the chisel at 90º. A scrap piece under the workpiece will protect the benchtop. Getting clean edges on pins. When paring pins, hold the chisel handle with the palm of your dominant hand and guide the blade with your other hand. As you near the end of the cut, lever the chisel up to make a clean cut at the corner. Chamfered pin sockets ease assembly. Choke up on the chisel and use the edge as you would a knife. Chamfer the inside edges and start the cuts 1 ⁄8 in. from the tail end so they will not be visible.
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The Keller Dovetail System…



The only dovetail system that is simple, fast and accurate. Fast setup. No test cuts. Precision joinery. Unlimited widths. Classic and variable spacing. Compound, acute and obtuse angles. Curved dovetails. Box joints. Made in USA since 1976. 20-yr. warranty. 30-day money-back guarantee. DVD or VHS: $8.95 + $2 P/H Dept. F77 www.kellerdovetail.com
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Your Glue? We take six types to the breaking point, shattering some common wisdom in the process B Y
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nless they confine their woodworking to knockdown furniture, all woodworkers rely on glue. As a result, there are dozens of types of glue and masses of competing brands all proclaiming their superiority. To help make sense of it all, Fine Woodworking ran a test with three main objectives. The first was to compare six common types of woodworking glue; the second was to see if the type of wood might affect the bonding strength of the different glues; the third was to determine how tolerant the glues are to poorly cut joints. The results were revealing. Some older glues performed superbly, while a newer glue was less than impressive. The wood type does make a difference, but don’t believe the stories that say all dense tropical woods are hard to glue. And, while glue starvation seems to be a myth, so does the gap-filling ability of certain glues.



Selecting glues, woods, and gaps To see whether an open-grained wood bonds differently from a tight-grained one, we chose white oak and hard maple. Dense tropical woods have a reputation as being difficult to glue. We intended to use teak, but the lumberyard owner suggested ipé, as he had heard many complaints about glue failure with this wood.



We chose a traditional interior polyvinyl acetate (PVA) yellow glue represented by Elmer’s carpenter’s glue; a newer PVA glue with a Type I waterproof rating in the form of Titebond III; two types of hide glue, a room-temperature version by Old Brown Glue and traditional granules that must be mixed with water and heated; a two-part, slow-set epoxy from System Three; and Gorilla Glue’s polyurethane. If a joint is sloppy, will the glue fill the gaps? Conversely, if the joint is so tight it has to be hammered home, will it be starved of glue? Does a perfectly fitting joint produce the strongest glue bond? To answer these questions, we tested bridle joints with three types of fit: tight, snug, and loose.



Bridle joints: First make ’em, then break ’em We settled on a bridle joint, also known as an open mortise-andtenon joint, because it has no mechanical strength and instead relies entirely on the glue bond. It also was easy to adjust the width of the tenon to change the fit of the joint to test each glue’s gap-filling ability. Precise milling—To lessen the impact of a rogue result, John White, Fine Woodworking’s shop manager, made three samples of each joint for a total of 162 samples. To keep wood variables to a minimum, he cut



THE TYPES WE TESTED We picked six brands to represent the spectrum of common woodworking glues, including two types of PVA glue, a polyurethane glue, an epoxy, and two types of hide glue.



PVA glue



www.finewoodworking.com



Type l PVA glue



Polyurethane glue



Slow-set epoxy



Hot hide glue granules



Liquid hide glue
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BREAKING THE JOINTS



MAKING THE JOINTS All 162 joints for the test were cut on a tablesaw using a tenoning jig. To maintain even spacing on either side of the tenon in the loose joints, White machined each joint carefully and clamped both pieces to a piece of dead-flat glass while the glue dried.



Under pressure. Under the direction of David Matthiesen (left), Chris Tuma placed each joint in the machine at Case Western and applied force gradually.



Breaking point. Eventually, the force became great enough for the joint to break within the wood or, as in this case, along the glueline.



Monitoring the test. The computer displays the force applied and the amount the joint was compressed. The line’s peak marks the point where the joint failed.



the joints from a single, straight-grained glue because squeeze-out was not a conFineWoodworking.com board of each species. sideration. Watch a video to see how we prepared The joints were cut using a Freud The final step was to make a 45º cut at the joints for testing, and to see the box-joint blade set in the 1⁄4-in.-wide the end of each arm to prepare the joints Instron machine in action. configuration, as these blades give a for the joint-breaking machine. To give the very clean cut with a flat bottom. White glues time to develop maximum strength, cut all the tight joints first, spacing them so that they needed a we allowed the joints to rest for three weeks. light tap to bring them together. Using a dial indicator to adjust Off to the lab—We shipped the joints to the Department of the tenoning jig, he cut the snug-fitting joints so that they required Materials Science and Engineering at Case Western Reserve only hand pressure to bring them together and would represent a University in Cleveland, Ohio. Under the direction of associperfect fit to most woodworkers. Last, he cut the loose joints with ate professor David Matthiesen, the samples were placed in an a 1⁄ 64-in. gap, split evenly on each side of the tenon. We chose this Instron testing machine. The force it took to break each joint was spacing because there was no wood contact on the tenon, but the recorded on a computer, and then the values for the three joints joint was still tight enough that most woodworkers would take a were averaged and a standard deviation calculated. See what we chance and hope that glue would fill the gap. learned, p. 40. Applying the glue—Each glue was prepared and applied according to the manufacturer’s instructions. We used ample Mark Schofield is the managing editor.
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WHICH GLUE IS THE STRONGEST?
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Type I PVA glue (waterproof)



C



UT



HOR ’ S



A



Slow-set epoxy



HOICE



PVA glue



Liquid hide glue



Hot hide glue



Polyurethane



The chart shows the glues ranked by the average force it took to break their joints. To give a guide to each glue’s relative performance, its average joint strength is shown as a percentage of that of the strongest glue. We rated Type I PVA as the best overall, with interior yellow glue (PVA) as the best value.
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JOINT STRENGTH AS % OF TYPE I PVA GLUE



COMMENTS



100%



This proved to be a good all-around glue with no weakness in any of the woods or joint fits. Combined with its ease of use and moderate cost, this glue wins the best overall label.



99%



The betting before the test was that this glue would be the strongest. It came in a close second, but given its high cost and longer preparation time, this was disappointing. In particular, it didn’t prove to be the clear choice for gap-filling.



1924



95%



Many woodworkers will be relieved to see that their first-choice glue performed so well. Amazingly, it produced the strongest bonds on tight and snug ipé joints. This glue is the best value.



1595



79%



Not as strong as epoxy or the PVAs, this glue still gave a very credible performance. It performed particularly well on oak, but was relatively less strong on ipé.



76%



Proponents of hide glue have never claimed that it is as strong as PVA, but instead promote its reversibility and compatibility with stains and finish. From this test, it appears that hot hide glue is only a little weaker than yellow glue and is stronger on oak.



58%



The surprise of the test was this glue’s poor showing. The snug joints were poor, and the loose joints were unacceptable. Polyurethane may be a tough finish, but it isn’t a tough glue.



AVG. JOINT STRENGTH (LB.)



2024



1994



1531



1164



THE WEAKEST LINK The joints failed in three different ways: With the strongest glues, particularly in maple and oak, the failure was usually 100% in the wood. With the weakest glues, particularly in the strongest wood, ipé, the failure was 100% along the glueline, with the wood fibers remaining intact. But the majority of the joints showed some combination of both types of failure.
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What we learned about glue The first lesson is that most (but not all) of these joints are incredibly strong. As Matthiesen joked, “You could park a car on these joints!” Given that the majority of the joints showed either complete or partial wood failure (with the exception of hide-glued ipé and all three woods glued with polyurethane), we concluded that most woodworkers can rely on their glue. That said, there are significant variations between the different glues, between the three woods, and according to the fit of the joint. Many of the results directly contradict conventional wisdom.



Ordinary yellow glue is as strong as the expensive stuff If you are confident in your joint-making ability, then stick with good old-fashioned interior yellow glue. It was only a little weaker than Type I PVA (Titebond III) on tight and snug maple and oak joints, and it was stronger on ipé. If your joint-making skills still need a little help, go with the more expensive Type I PVA.



The strongest joint in the whole test was yellow glue on ipé—a real surprise. Indeed, both yellow glue and Type I PVA were stronger than epoxy in tight and snug ipé joints. On loose ipé joints, epoxy showed no great advantage, so I would stick with either interior PVA or Type I PVA on this tropical wood. At all costs, don’t hope that polyurethane will fill a loose ipé joint—it won’t.



Liquid hide glue is as good as hot hide glue



Tightness didn’t starve these joints



Based on the average strength of all the joints, liquid hide glue beat out hot hide glue. However, if you look at specific joints and woods, hot hide glue was strongest in five of the nine categories. I had expected liquid hide glue to be weaker due to the addition of urea to keep it workable at room temperature, but in this test the two glue types were about equal. Where hot hide glue was comparatively weakest was on snug and loose ipé joints.



With oak, all six glues created stronger bonds on tight joints than on snug ones, and the same was true with five out of six glues on maple. If oak and maple are representative of domestic woods, you don’t need to worry about a tight fit causing glue starvation. Of course, these “tight” joints are far less tight than a clamped joint. On ipé, and perhaps other dense tropical woods, leaving a little extra room for the glue seems like a good idea. That said, both PVA glues and epoxy create incredibly strong joints whether the joints are tight or snug.



Open-pored wood produces stronger joints



Polyurethane glue fails in loose joints



In only two of 18 categories did maple produce a stronger joint than oak. Hide glues in particular seem to get a better bond on open-pored woods. This may explain why period furniture makers have great success using hide glue on mahogany, another relatively open-pored wood.
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Epoxy isn’t necessary on a dense tropical wood
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With the exception of hot hide glue on maple, all glues were slightly weaker on loose joints compared to tight and snug ones. All but polyurethane, however, were strong enough. If you want the best adhesive for a sloppy joint, use epoxy for maple, hot hide on oak, and Type I PVA on ipé. Polyurethane gluelines failed on loose joints in all three woods.
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Finishing Mistakes Cures for common problems, and how to prevent them in the first place B Y
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obbyists and professionals alike make mistakes in the shop. When you’re building a piece, fixing an error is fairly straightforward: Back up and start again by milling a new piece, recutting a joint, or fitting in a patch. But finishing mistakes can be harder to overcome—hence the dread many woodworkers feel. Problems can pop up at any one of three points in the finishing process—surface preparation (and assembly), staining and coloring, and applying the topcoat. I’ll show you some of the methods I use as a professional to back out of a mistake and to try to keep it from happening in the first place. The best way to avoid mistakes altogether is to practice on a sample board. Testing the colors and materials you want to use will alert you to problems before you risk ruining an expensive project. Also, resist the urge to rush through the finishing process. You can nearly always tell when someone has taken a shortcut. And finally, even if you make mistakes you can’t fix, after suffering through them you probably won’t repeat the same ones again. Teri Masaschi is a professional finisher who lives near Albuquerque, N.M. www.finewoodworking.com
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Surface flaws The most common pitfalls are sanding swirls and tearout, sanding through the veneer of hardwood plywood, and glue squeeze-out. Many of these maladies can occur even if you’re trying to be meticulous. And you might not see the problem until it glares at you through a freshly applied coat of oil or stain.



1



2



GLUE RESIDUE



Problem: You used too much glue, leaving squeezeout around the joint. Or you got sloppy and left a gluey fingerprint on the workpiece. Oil or stain won’t penetrate the glue residue, leaving an unsightly light spot.



S C R AT C H E S A N D T E A RO U T



Problem: A random-orbit sander left its signature pigtail marks, or you didn’t use the right paper to eliminate scratches left by coarser grits. Or, cutting or planing tore out some wood fibers, leaving a divot in the surface. If the first swipe of stain shows vivid swirls or scratches all over the work, stop.



Solution: Sand the piece again, this time changing paper frequently and working your way systematically through the grits. If you’ve oiled or stained the piece and find that swirls show up in only one or two spots, sand those areas by hand with P220-grit wet-or-dry paper, wetting it with some of the same finish you used. This method works well with most oil finishes or oil-based pigment stains. If you used stain, reapply it carefully to match the surrounding stained areas. If you used a dye, resand a stand-alone area, such as an entire stile. If it is a large surface, sand the Not smooth damaged area, feathering the edge between sanded enough. Swirl and unsanded parts. Then apply more dye. marks tell you that To eliminate tearout, sand, plane, or scrape the you haven’t done surface. Wipe the surface with mineral spirits to enough sanding to eliminate scratches. check the smoothness. If the imperfections are small enough (generally no larger than a pinhead), you can fill them after you’ve stained and sealed the piece, using fill sticks, the wax crayons sold for touching up scratches. If you aren’t coloring the wood, small amounts of tearout can be OK in some places (legs, frames, etc.). But stain makes them pop. Smoothing slurry. Wetsanding with the oil or stain you used helps eliminate swirls more rapidly without ruining the color.
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Uneven oiling. Glue residue on this mortise-andtenon joint prevents the wood from absorbing oil evenly.



Solution: You can get rid of some fingerprints by wet-sanding with the stain you used, or by lightly sanding and reapplying the stain. Use a sharp chisel to eliminate dried glue from around a joint. Use sandpaper to clear up areas where you didn’t completely wipe away squeeze-out. Wrap P220-grit paper around a hard block and sand with the grain, using firm pressure. To avoid scratching adjacent surfaces, use a 6-in. flexible drywall knife as a shield.



Touch-up. When removing glue squeeze-out, sand with the grain using P220-grit sandpaper. Keep the block flat against the work to avoid rounding over an edge. Shield adjacent surfaces with a wide drywall knife. Photos, except where noted: David Heim; this page (top left): Kelly J. Dunton



3



SANDT H RO U G H



Problem: You sanded away some face veneer on a large, expensive piece of plywood after you had glued up everything.



Solution: Use a scrap of the same plywood to duplicate the Overdone. It doesn’t take much to sand through the face veneer mistake and serve as a sample on hardwood plywood. board for the remedy. Apply the same finish you plan to use on the piece, then sand through a portion of the face veneer to give yourself a place to experiment with a repair. Mix thin shellac with a touch-up powder such as Behlen Master Furniture Powder (www.woodworker.com) or Mohawk Blendal Powder Stain (www.mohawk-finishing.com). Put a piece of glass next to the sand-through on the practice board and begin developing your color. Quickly dip the brush into the shellac, then into one of the touch-up powders. Swirl the brush around on the glass to incorporate the powder and shellac. Dab on more shellac and a different powder to blend the color you need. Work in thin layers, sneaking up on the color rather than painting it in. If you aren’t happy with the results, wipe away the color and start over. When you’ve done a reasonable job of covering the sandthrough on the scrap, take a deep breath and do the same thing on the real project. A glaze—a type of stain used on a semisealed surface—brushed on and then lightly wiped off will help blend in the patch.



How to prevent surface flaws Sand with progressively finer grits, ending with P220. Finish by hand-sanding with the grain with P180- or P220-grit paper. Vacuum or blow off the dust. Wet the surface with mineral spirits or shine a bright light across it to reveal flaws. If you’re working with hardwood-veneer plywood, sand with a very light touch and check your progress often. Use glue sparingly and remove squeeze-out carefully.



Practice patch. Make a similar burn-through on a scrap of the same plywood. Mix touch-up powders with thinned shellac to match the color of the face veneer and hide the sanded-through spot.



Faux finish. Carefully paint the tinted shellac over the sand-through. Apply a glaze to help blend the patch into the surrounding wood.



Sand by hand. To eliminate cross-grain scratches, finish sanding by hand, always moving with the grain.



Check your work. Wipe on mineral spirits before applying the finish. This will reveal any lingering scratches or patches of tearout.
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Color mistakes By far the biggest finishing problems can occur when you apply dye or stain. A color you thought would look great comes up garish. Or the first coat of color takes unevenly, leaving blotches or streaks. Here’s how to get around drawbacks like these.



4



UNEVEN DY E S TA I N



Problem: A dye-based stain looks stronger or more intense in some areas than in others. Consequently, you have an unevenly colored surface or lap marks where you wanted uniformity.



Solution: Pull a damp rag over the surface. That will lift the dye, so you can “move” or remove it to make the color even. Work the rag around to blend the color evenly. Then apply a washcoat of shellac and the stain you want to use.
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WRONG STAIN COLOR



Problem: The stain you applied threw the wood color way off. Generally, a stain will appear either too red or not red enough. Either way, it spoils the appearance of the piece. Tone it down. A contrasting glaze usually will correct a color that’s wrong. Here, black glaze will tame a too-red stain on this oak door. Wipe off the excess glaze almost immediately, revealing a better color.



Solution: Correct the color with a glaze. I’ve had good results



Easy fix. This maple door didn’t take dye well, leaving lap marks on the frame. A wet rag rubbed over the dye will even out the color, minimizing blotchiness.
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with Behlen or Mohawk glazing stains. Apply a washcoat of shellac over the stain, then gently scuff-sand with P320-grit paper when it’s dry. Use a glaze that contrasts with the stain to bring the color back into line. For example, if the stain looks too red, tone it down with a raw umber glaze, which is greenish in tone. Alternatively, you can use a black glaze to change the color’s tone. If the stain doesn’t have enough red, warm up the color with burnt umber or burnt sienna, which is predominantly reddish. Brush on the glaze liberally, let it sit for a minute or so, then lightly remove most of it with a clean rag, leaving a thin film of color. Once you’ve corrected the color to your liking, protect the glaze with another washcoat of shellac before you apply the topcoat. Photos, facing page (top left and bottom right): Kelly J. Dunton



6



BLOTCHY S TA I N



Problem: You chose a pigmented stain



Sand lightly. Pine is one of several woods that blotch easily. To even things out, begin by scuff-sanding.



that didn’t take evenly on the wood. Pine, cherry, maple, birch, and alder are the most likely to blotch.



Solution: If the surface is very blotchy, you’ll have to remove the stain by stripping, sanding, or both, and start over. This time, apply a washcoat of shellac and then the stain. If the blotching isn’t too severe, try using a glaze to soften the contrast between the deeply colored and lighter areas. Once the initial stain is dry, apply a washcoat of shellac. Let it dry, then gently scuff with P320-grit paper. Brush on a burnt umber or other brownish glaze; wipe gently to remove most of the excess.



Apply a glaze and wipe it off. Brush on a glaze to help cover up the blotches. Once the excess glaze has been wiped away, the door’s color is much more uniform.



How to prevent color mistakes To avoid problems with stain or water-based dye in the first place, use a sample board to test the finish you want to use. You’ll greatly increase the odds of having the color go on evenly if you apply a washcoat of thinned shellac beforehand. That will help ensure that subsequent coats of color take uniformly. A good washcoat is a 1-lb. cut: Combine premixed shellac (which is a 3-lb. cut) and denatured alcohol in a 3:2 ratio.



www.finewoodworking.com



No blotching. Stain over a shellac washcoat has much less tendency to blotch.



Control penetration. A light coat of shellac thinned to a 1-lb. cut creates a good foundation before coloring the wood. Sample board. Test the finish you want to use on a scrap of the same wood used in the workpiece. JULY/AUGUST 2007
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Topcoat trouble Problems can occur in laying down the final coats, whether you brush, wipe, or spray. Apply multiple light layers of the topcoat rather than one or two thick ones. Sand carefully, wiping away the sanding dust to check surfaces frequently. Rubbing out, the last
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dr i p s a n d s ag s



Problem: You used too heavy a hand in applying the topcoat, so the coating drools down the side of your beautiful project.



Solution: Wait until the sag is totally dried. It should feel hard, not resilient, when you push on it. Wrap a cork or hardwood sanding block with P320-grit paper and lightly sand to level the mess. If you start sanding while the sag is still gummy, you’ll just make the mess worse. Check your work frequently and change the paper often. You want to flatten the lumps without going through the stain color or down to the bare wood. Or, if you only have one or two drips, you can use a fresh single-edge razor blade to scrape them off. Be sure to scrape carefully to avoid cutting through the finish.



Scrape or sand. Once a drip has dried completely, scrape it off with a razor blade (above) or sand it flush (right).
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step, is incredibly important because it “finishes” the finish. However, the idea of abrading a carefully applied topcoat scares many people, and rightly so. You don’t want to have problems so close to the finale. Use a light touch.
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Contaminated finish



Problem: Flat surfaces are pockmarked with small craters. Often from the first brushful, the coating literally “crawls” into an odd formation that resembles a crater or fisheye. You can’t do anything ahead of time to prevent this contamination. It may come from lubricants used on a tablesaw or jointer bed. It can also occur if you put a water-based finish over an oil-based stain.



Solution: Stop. Don’t even begin to think you can keep brushing to eliminate the problem. Wipe off all the coating, then brush or spray on a light coat of shellac. If spraying, use a very fine, almost dry spray. The shellac forms a barrier to keep the contaminant from coming up through subsequent layers of finish. When the shellac dries, continue applying the topcoat you want.



Attack immediately. Wipe off all the contaminated topcoat as soon as you see it crawl. A light spray of shellac will isolate the contamination, so you can reapply the topcoat.



Photo, this page (top left): Kelly J. Dunton
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BURNT H RO U G H



Burned up. If you sand the topcoat too aggressively or don’t keep the sanding block level, you risk removing some of the finish.



Restore the color. Use a small artist’s brush to reapply stain to the sanded-through area (left).



Seal the color. Brush a light coat of shellac over the stain touch-up.



Problem: You have either sanded through the finish



Solution: If you’ve burned through the color, carefully apply more stain,



(a frequent occurrence on edges, moldings, and carvings) or burned through the color (removing both the topcoats and the stain).



protect it with a light coat of shellac, and then replace the topcoats. If you’ve only burned through the finish, delicately reapply it. When the repairs are thoroughly dry, rub out those areas to blend them in with the rest of the surface.
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WITNESS LINES



Keep sanding. Using fine sandpaper and a light touch, sand the surface to level it as much as possible before applying more topcoat.



Problem: When rubbing out a film finish like varnish, you cut through the layers of finish. Witness lines are shadowy craters of this cut-through. Witness lines seldom occur with shellac or lacquer because new coats of those finishes dissolve into the old ones.



Solution: Keep leveling the finish, then apply at least two more fresh coats of finish.



Witnesses. Sanding too much can produce witness lines, whitish areas exposing earlier coats of finish. www.finewoodworking.com



Add another topcoat. Apply more of the topcoat to the entire surface, not just where the witness lines had been. JULY/AUGUST 2007
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A Back for Every Cabinet



The right choices balance strength, appearance, and efficiency B Y
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ike many avid readers and collectors, I have a lot of bookcases. Over the years, I’ve jammed some of them so full that paperbacks are wedged into any usable opening. The shelves are so crowded, in fact, that it’s almost impossible to see the back of the case. For strictly functional cabinets like these, a sturdy back can be as simple as a plain sheet of plywood. But there are other types of cases that need a good-looking back, and some instances in which an attractive back also must be rock solid.



I have display cases, for example, that house ceramics, antique tools, and other prized possessions. For cases like these, the back needs to look good. The case that holds my collection of first-edition books needs a different kind of back. It has a pair of inset glass doors, so the back must look good and also be quite rigid. That helps hold the case square and keep the doors from racking and binding, regardless of the substantial weight of the books. Fortunately, there are several ways to make an attractive back; some combine Photos: Steve Scott



TWO STYLISH OPTIONS A bookcase stuffed to the gills with paperbacks doesn’t need a fancylooking back. On the other hand, a case for displaying collectibles probably needs something dressier than a plain sheet of plywood. Slat backs (far left) made of solid wood are attractive enough to set off fine collectibles or rare books, and provide sufficient strength for an open-front cabinet. Frame-and-panel backs (left) are even more handsome. With glued-in plywood panels, this back is also exceptionally rigid, making it the best choice for a cabinet with inset doors.



great looks with construction rigid enough for the most demanding applications. Apart from that bare sheet of plywood, most cabinet backs fall into two basic designs: slats or frame-and-panel. Slats offer a wide variety of looks—from rustic to refined—and their joinery allows for wood movement. They work well with open-front cases but aren’t rigid enough for cabinets with inset doors. A frame-andpanel back, whether it’s made with floating panels or glued-in plywood, is sturdier.



Slat-back options The basic aesthetic goal for any slatted back is a pleasing, consistent pattern that doesn’t involve very narrow or wide slats on the edges. I stagger the width of the slats, using pieces around 4 in. and 5 in. wide. Wider boards look better on larger backs. For slatted backs, three basic forms of joinery come into play. In order of simplicity, these are shiplapping, splining, and tongue-and-groove. Shiplapping—Shiplapping involves rabbetting opposite sides of the same board so that the edges of adjoining slats overlap. Use a router table, a tablesaw with dado head, or a shaper; make the rabbets about 1⁄4 in. wide and half as thick as the stock. For small cases like the one shown here, (the back is 281⁄ 2 in. wide and 423⁄4 in. tall), slats as thin as 5⁄ 16 in. would work. But www.fi newoodwor k i n g.com



CASE CONSTRUCTION Regardless of solid-wood or plywood construction, the case should be built to accommodate sturdy attachment of the back. The key is to rabbet the sides For a plywood and inset the subtop and case case, rabbet bottom flush with the rabbets. a solid-wood



The top overhangs the face frame and case back.



frame to the sides.



For a solid case, dovetail the top rails to the sides.



The back sits in rabbets in the case sides and overlaps the inset subtop and case bottom.



The case back can be plywood, slats, or frame-and-panel construction.



Rear bracket helps support bottom of back.



A face frame is optional on solid-wood cases.



JULY/AUGUST 2007
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Options for slat backs A slat back is relatively simple solid-wood construction. Each of these joinery choices is designed to allow for its own wood movement, so don’t glue the slats to each other. Each slat should expand and contract as an individual unit.



Shiplap This is a practical choice for thinner slat stock because rabbetting divides the narrow edge of each slat into just two elements. In contrast, a groove plowed in the edge of a too-narrow slat will have skinny, fragile walls that could snap off.



Matched rabbets form a joint. With the bit height set at half the thickness of the stock, all of the cuts can be made with one router-table setup.



because shiplapped joints are not truly interlocking, large cases require thicker slats to avoid having edges twist out and pull away from the case. Another strategy for this is to use a splined or tongue-andgroove back, both of which join the slats more securely. Splining—For boards of this size and length, cut a groove 1⁄8 in. to 3⁄16 in. wide. Keep the groove no deeper than 3⁄16 in. to 1⁄4 in. or you risk breaking off one of the sides. It’s simplest to center the groove on the slat’s edge unless you plan to add a bead or chamfer on the front of the board. In that case, cut the groove closer to the back of the board, but not so close that it compromises the strength of the groove’s back lip. On the tablesaw, use a featherboard and a tall auxiliary fence for safety and consistency of cut. A zero-clearance insert adds safety and prevents tearout. You also can cut the grooves with a slot cutter mounted on a shaper or router table. Most slot-cutter sets are designed to cut a



SplineS Cutting a simple groove along the edges of each slat allows the boards to be held together with splines. Stronger than shiplap, but not as strong as tongue and groove, a splined back is much quicker to make than the latter.



Cut a groove. A tablesaw kerf is wide enough to house a spline. The spline should be slightly narrower than the combined depth of the grooves to allow for movement.



tongue and groove Tongue-and-groove joinery makes a sturdier back. The joints interlock more securely than splined slats, reducing the likelihood of a piece cupping or twisting. A slot cutter plows a groove. Tongue-and-groove joinery requires a wider groove. Make one pass in each direction to ensure that the groove is perfectly centered.
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A straight bit cuts the tongue. Set the bit height to match the bottom of the groove.



drawings: Stephen Hutchings



Edge details CHamfers Chamfers work well on all three styles of slat backs, and they’re easily cut using a block plane or a chamfering or V-groove bit chucked into a router table. A shiplap fence simplifies the work. Allowing the stock to overlap the fence means both edges can be chamfered with one router-table setup.



Cut a chamfer on each edge. Make sure that the profile doesn’t compromise the integrity of the rabbet at either edge.



beads Beading works best on a shiplapped or tongueand-groove back. On a splined slat, however, the bead can weaken one of the groove walls.



Cut the decorative element after cutting the joinery. Cutting the tongue first yields a cleaner cut because the beading bit isn’t forced to hog away large amounts of waste material.



groove about 1⁄ 2 in. deep, so I bury the cutter in the fence to get a shallower cut and to reduce tearout. A fence-mounted featherboard adds both safety and accuracy. After cutting the grooves, I create splines by thickness-planing a board of slat stock to a little less than the combined depth of the two grooves and using the tablesaw to rip off strips that fit snugly in the grooves. When mounting the slats in the case, leave a slight gap, no more than 1⁄16 in., between the pieces to allow for movement. Tongue and groove—Positioning and cutting the grooves for tongue-and-groove slats is the same as for splining. Because these boards aren’t very wide, there will be minimal movement, so the groove does not need to be very deep. Amana sells a two-wing, slot-cutting assembly marketed under the name of Quadraset that can be adjusted to cut both halves of the joint with a slot width as www.fi newoodwor k i n g.com



installing slats



Start in the middle. Space the slats about 1 ⁄16 in. apart. Rip the outer boards to fit. Nail or screw the outer slats along the edge. Use two nails in each middle slat, about 3 ⁄4 in. from each edge.



July/August 2007



51



Frame-and-panel backs Frame-and-panel backs are much more rigid than slat backs and as a result they’re much more effective at keeping a case from racking. They are also quite attractive, and the use of contrasting panels adds a contemporary feel.



traditional joinery with a solid panel A traditional frameand-panel back uses a solid-wood panel floating in a mortiseand-tenon frame. Tenon is housed in a deep mortise.



Shallow groove for panel Raised solid-wood panel floats in grooves.



narrow as 1⁄ 8 in. and expandable in 1⁄ 32-in. increments. There is a distinct advantage in cutting both the top and bottom rabbets at the same time, because the tongue is guaranteed to be consistent and fit the groove. In my experience, cutting one side at a time, regardless of setup efforts, leads to variations in the tongue thickness that may require touch-up with a rabbet plane. Embellishments—Chamfers and beads are the two most common forms of edge detail on slat backs. For chamfers on splined or shiplapped slats, bury the bit into an auxiliary fence to ensure that the chamfer doesn’t take up the entire edge. For tongue-and-groove slats, I make a special fence that allows me to chamfer both the tongued and the grooved slats with one router-table setup. I cut one of the lips off an extra piece of grooved stock, then bury the V-groove bit into the lower lip. (Don’t use a chamfering bit here. The tongue on your slats will ride the bit’s bearing and push the work away from the cutter.) The small flat that was left below the chamfer rides the edge of the rabbet. I typically bead only tongue-and-groove slats, using a high fence and a beading bit in a table-mounted router. I cut the



stub tenons with a plywood panel With plywood panels chosen for good-looking face veneer and glued in place, this approach is just as attractive as a traditional frame-andpanel back, but is both more rigid and easier to make.



Groove in stile houses stub tenon and panel.



Plywood panel is rabbeted to fit into groove. Rabbet is not visible from front of case.
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Stub tenon is centered and runs the full width of the rail.



Cut a continuous groove in the frame members. On the stiles, the groove that houses the panel also serves as a mortise for the stub tenons on the rails. Because the cutter is buried into the fence, tearout is radically reduced. Make one pass in each direction to center the groove.



bead on the tongued section. When using thin stock, I don’t bead the grooved edge because it will weaken the lip. This isn’t an issue for larger cases with thicker back boards. If possible, set the top of the bead a little below the surface of the board so that it is not flattened during subsequent planing, scraping, and sanding stages.



panel openings and add 7⁄ 8 in. to the length and width to account for the panel’s rabbeted edges. Cut the rabbets about 1⁄ 2 in. to 9⁄16 in. wide. There is no need to make the reveal precisely even, as the rabbets are not visible from the front of the case. Glue up in stages—It’s best to approach the glue-up very systematically, starting with the top and bottom rails and the center stile. Next, apply a bead of glue along the back edges of the grooves only. In this way, any squeeze-out will be on the back of the plywood panel. Slide the panels in, mount the side stiles dry, and clamp the whole assembly, making sure everything is flat and square. After about half an hour, unclamp the assembly, glue on the side stiles, and reclamp. Fit the panel to the case—Taking special care to keep the panel square, size it for a snug fit in the case back. Racking is devastating if you plan to use inset doors. Rather than nails, use screws to hold paneled backs in place. This facilitates easy removal for finishing or any other reason = that might arise.



Frame-and-panel backs are much more rigid than slat backs and, as a result, are more effective at keeping a case from racking. Frame-and-panel backs are also quite attractive, and the use of contrasting panels adds a contemporary feel. A very traditional back can be made with full tenons and a solid, raised panel, but I prefer another method, using plywood panels. This is just as attractive yet easier and more rigid. Plywood frame-and-panel backs can be made with a simple, quick method. For a case of this size, use 5⁄ 8-in. to 3⁄4-in. frame stock with panels made from 3⁄8-in. or 1⁄ 2-in. plywood. Plywood is available rotary cut in common species such as walnut, mahogany, cherry, and red or white oak. Since the panels aren’t large, it is not difficult to cut a sheet for optimum appearance. Plain-sliced



plywood has a more uniform look, but may not be as readily available in most species. Size the back about 1⁄ 8 in. taller and wider than the rabbeted case opening. Design the back so that interior stiles and rails are proportional to each other. In my bookcase (see photo, below), the back is divided into two panels for a balanced look. The center stile is about 1⁄ 2 in. narrower to compensate for the edges of the side, which rest in a rabbet in the case. Making the frame—I use stub-tenon joinery, which is a wonderful way to make frames quickly for a variety of applications such as cabinet backs and dust panels. By itself, this frame isn’t as strong as one made with traditional mortise-and-tenon joinery. But with plywood panels glued in place, you wind up with a lightweight back that is more rigid than its traditional cousin. The joinery is easy to cut. Start by plowing a full-length groove, 1⁄ 2 in. deep and 1⁄4 in. wide, along the inner edges of the frame members. You can do this with a slot cutter or dado head. Lay out the tenons so they are centered on the stock. You can cut them quickly using any tenoning jig. With all the joints cut, fit the frame together and size the panels. Measure the



Cut the stub tenons. Raise the tablesaw blade enough to barely nick the bottom corner of the groove (top). This ensures a clean, snugfitting corner at the base of the tenon. Raise the blade to trim the tenon cheeks (bottom).



Assemble the back. The 1/2-in.- thick plywood is rabbeted on the back side, ensuring a good fit in the grooves. Check carefully once the clamps are on to make sure the assembly is flat, tapping the components into place with a deadblow hammer, if needed, as you tighten the clamps.



Easy frame and panel



www.fi newoodwor k i n g.com



Steve Latta, an instructor at Thaddeus Stevens College in Lancaster, Pa., is a contributing editor.
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Adirondack Chair Build this comfortable, lightweight version of an American classic B Y



ADIRO N DAC K W I T H A T W I S T See a gallery of chairs (pp. 60-61) from Indiana University of Pennsylvania’s design competition. Chair makers were invited to develop their own interpretations, using the basic concept of this classic chair as a point of departure.
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his quintessentially American outdoor chair was born in the early 1900s in the Adirondack mountain region of New York state. The generous slant of the seat and back make it an inviting place to relax outdoors. And for those who like to graze while relaxing, armrests the size of small tables offer plenty of room for a plate of snacks and a favorite beverage. Unlike the original, our chair has a curved seat and back, making it a place where you won’t mind spending a lot of downtime. It is made from western red cedar, a weather-resistant, lightweight wood available at most lumberyards. Cypress, mahogany, and redwood also are lightweight and enjoy the outdoors. Ipé and Photos, this page: Michael Pekovich (top); Roy Engelbrecht (bottom left)



THE PIECES AND PARTS



Stainless-steel #8 wood screw, 1½ in. long



Unlike the original Adirondack, this chair has a curved seat and back, making it an even more comfortable place to relax. Large armrests offer plenty of room for snacks and a beverage.



Armrest, 3⁄ 4 in. thick by 71 ⁄ 4 in. wide by 311⁄ 2 in. long



Upper cradle, 1 in. thick by 4½ in. wide by 197⁄ 8 in. long



7 back slats, 3⁄ 4 in. thick by 34 in. long, tapered from 2 in. wide at top to 1¾ in. wide on bottom



UPPER CRADLE C/L 4½ in. 12¾-in. radius



2¼ in.



LOWER CRADLE 3½ in. 10¾-in. radius



21⁄ 8 in.



FRONT STRETCHER Lower back slat cradle, 1 in. thick by 3½ in. wide by 19 in. long



Riser, 1 in. thick by 31⁄ 2 in. wide by 243 ⁄ 8 in. long



¾ in.



2½ in. 33-in. radius Riser bracket, 3⁄ 4 in. thick by 2 in. wide by 45 ⁄ 8 in. long Stainless-steel #8 wood screw, 1¼ in. long



Front stretcher, 3⁄ 4 in. thick by 2½ in. wide by 19 in. long



7 seat slats, 3⁄ 4 in. thick by 2½ in. wide by 19 in. long



Side, 1 in. thick by 5½ in. wide by 36½ in. long



Arm support block, 3⁄ 4 in. thick by 31⁄ 2 in. wide by 5¾ in. long



65° 38 in. 20½ in.



19 in.



5¼ in.



4 in.



Leg, 1 in. thick by 31⁄ 2 in. wide by 19 in. long Stainless-steel carriage bolt, 3 ⁄ 8 in. dia. by 2½ in. long



Leg bracket, 3⁄ 4 in. thick by 3½ in. wide by 15 in. long



19 in.



teak are at home outdoors, too, but expect a chair made from either to be a muscle-strainer. Most of the parts are made from presurfaced “1-by” stock, but for the parts that carry extra load—sides, legs, risers, and cradles—I used 5/4 presurfaced stock. Much like a 2x4, the actual dimensions end up slightly less. That said, if you use teak, ipé, or any other hardwood, you can build the entire chair from 1-by boards.



Begin with the sides The sides are the foundation of the framework. Cut a full-size pattern, then transfer it to the stock, and cut out the shape on the www.finewoodworking.com



TIP Make a jumbo compass. The compass is a thin strip of wood about 36 in. long. Measure 1 in. from the end, and drill a hole to accept a nail. Create a pivot point by driving the nail through the strip and into a square block of 3 ⁄4-in.-thick stock. The location of the pencil hole will vary depending on the radius of the arc.
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BEGIN WITH THE SIDE PIECES 2½ in.



FULL-SIZE TEMPLATES MAKE CURVES EASY Copy these patterns at 400% and use them to draw templates. Cut out the templates and transfer the shapes to the workpieces.



Trace the shape. Use a thickpaper template to outline the side shape on stock.



77⁄ 8 in.



SIDE



1 in. thick by 5½ in. wide by 36½ in. long



Tape sides together. Begnal uses double-sided tape to hold the boards together as he cuts them.



ARM REST



⁄ in. thick by 7 ⁄ in. wide by 31 ⁄ in. long 34 14 12



Keep the parts taped together. A file, followed with sandpaper, is a good way to smooth the edges of inside or outside curves. Start sanding with coarse paper, say P80-grit, working up to P150-grit.



bandsaw. Smooth the sawblade marks on the edges of the sides with a plane, scraper, or sanding block.



Cut seat slats, stretcher, and lower back-slat cradle



Reproduce at 400%
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Cut the seat slats to size before moving on to the front stretcher. To lay out the curve along the bottom edge of the stretcher, make a jumbo compass (see tip, p. 55) Measure 33 in. from the compass pivot point and drill a 1⁄ 8-in.-dia. hole to accept a pencil point. Before scribing the curve, add reference points to the stretcher. At a point 3⁄4 in. from the front edge, draw a line across the length of the piece. On that line, mark the center point. Now, place the stretcher on a workbench. Align the pivot point of the compass with the center mark on the stretcher, positioning the pencil on the center point. Use the compass to scribe the arc across the stretcher, use a bandsaw to cut it out, then smooth the sawn edges. Again, turn to the jumbo compass to scribe the curved front edge of the lower cradle. Relocate the pencil hole to create a 103⁄4-in. radius. At a point 21⁄ 8 in. from the front edge of the cradle, draw a reference line across the length of the piece. Then, mark the endPhotos, except where noted: Anissa Kapsales; drawings: Bob La Pointe



Taper and shape The back slaTs



Easy tapering on the jointer. With the infeed table set to make a 1 ⁄8-in.-deep cut, add a piece of tape to the fence 1 in. from the front edge of the outfeed table. Also, wedge the guard open 1 in. or so. Now, with the machine running, lower the top end of a slat onto the outfeed table, using the tape as a guide and keeping your hands a safe distance from the cutterhead.



One pass per side. Use a push block to feed the back slat through the cutterhead. Flip the slat over and repeat. The short untapered portion at the top end won’t be visible after sanding.



to-end center point on the line and cut the curve on the bandsaw. After that, smooth, sand, and round over the edges.



Move on to the leg assemblies, then the back Each of the two leg assemblies is made up of a leg, a leg bracket, and an arm-support block. With the parts disassembled, drill all the shank holes in the legs and support block. Use a bandsaw to cut the taper on the bracket, and then smooth with a smoothing plane. Now, sand all the leg parts and round over the edges. But do not round edges where parts meet. Screw one block to the top of each leg. For each leg assembly, screw a bracket to the underside of a block and outside of a leg. The back assembly is made up of two parts: a pair of vertical risers and a pair of riser brackets. Once the parts are cut, rounded, and smoothed, screw them together. To locate the proper position for the riser brackets, place a leg assembly on the riser with both bottom ends flush, then use the arm-support block as a straightedge to scribe a line across the riser. Position the bracket so that its face is flush with the front edge of the riser and its top edge is at the marked line. Secure each bracket in place by driving three screws through the inside face of the riser and into the bracket.



Pencil



Scribe an arc on the back SlatS



10 in.



Use the tip on p. 55 to create a jumbo compass. After that, measure 10 in. from the nail hole and drill a 1 ⁄ 8-in.-dia. hole—a size just big enough to accept a pencil point. ⁄ -in.wide blocks 38



185 ⁄ 8 in. ⁄ -in.wide blocks 14



Make the upper cradle To create the curved front edge, use the jumbo compass again. This time, though, locate the pencil hole 123⁄4 in. from the nail hole. Again, add a reference point to the cradle. Draw a line 21⁄4 in. from the front edge of the cradle, and then mark the end-to-end center point on the line. Use the compass to scribe the arc. The end curves are next. I experimented with several shapes on the end of a 41⁄2-in.-wide piece of cardboard. When I hit on one that looked good, I cut out the curve and used the cardboard to trace the shape on each end of the cradle. Use a bandsaw to cut them out, and then smooth the sawn edges.



Cut out the arms The arms are the focal point of the chair. Enlarge the drawing on p. 56 to trace a full-size pattern on stiff paper or cardboard. Cut www.finewoodworking.com



Mark the arc. A clamp and some light pressure keep the back slats and spacers from shifting while Begnal uses the jumbo compass. JUly/AUgUST 2007
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out the pattern and use it as a template to trace the shape on each length of stock. Then use a bandsaw to cut out both arms at the same time. Smooth the edges, round them over, and sand through P150-grit.



ASSEMBLE THE BASE



Taper the back slats



#8 wood screw Countersink and 1⁄ 8-in.dia. shank hole



No pilot hole needed for soft woods.



SCREW DETAIL



Make a subassembly. Screw the stretcher to the front and follow with the lower cradle.



To taper the seven back slats, I use an old jointer trick that makes the process quick and easy. First, apply a piece of tape to the jointer fence to establish a point about 1 in. from the front edge of the outfeed table. Lower the infeed table 1⁄ 8 in. (the amount of taper you want on each edge). Then wedge the guard open so that you can lower a slat onto the cutterhead. Next, with the machine turned on, rest the bottom end of the slat on the infeed table (or, if the infeed table is short, overhanging the end), and align the top end of the slat with the tape. Holding the slat against the fence with your hands well behind the cutterhead, lower the end onto the outfeed table. Use a push block to feed the slat through the cutterhead. Repeat on the opposite edge. Now you’re ready to trace the top curve on the back slats. Start by placing all the back slats edge to edge with a pair of spacers between each. Redrill the pencil hole on the jumbo compass



Add one leg assembly at a time. Use a spring clamp to temporarily clamp each one to a side piece, then square it to the worksurface.



Secure the leg assemblies. Once the leg assemblies are in place, drill 3 ⁄ 8-in.-dia. holes through the sides and legs and add bolts, nuts, and washers.



FineWoodworking.com Tom Begnal walks through the complete assembly process.



Attach the upper cradle. Use a temporary spacer board to ensure that the risers stay parallel when the upper cradle is attached.
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Add the Arms And slAts



Add the arms. Drive the riser screws (at the back) first to be sure the arm notch fits snugly around the riser. Begnal conceals the screws by driving them in from the inside of the riser and the underside of the support block.



Position the back slats. Start with the center slat, then the two end slats, and work your way in. The slats must be aligned at the bottom of the lower cradle, with even spacing between them.



Layout trick. Place the chair on its back and use spring clamps to level it. This will allow you to rest the slats on the cradles and adjust positioning without slippage.



10 in. from the nail. Position the pivot point 10 in. from the top end of the slats and centered on the middle slat. Scribe the arc across all the slats. Cut out the curved ends with a bandsaw. Sand or scrape each sawn edge and sand the faces through P150-grit before rounding the edges.



Assemble all the parts You are ready to start putting the chair together. Stainless-steel screws (countersunk) and carriage bolts eliminate the need for glue. Start the assembly by screwing the stretcher to the front end of each side piece. With the stretcher mounted, add the lower back-slat cradle to give some rigidity to the subassembly. Now, on each side piece, mark a line 51⁄4 in. from the front face of the stretcher. Elevate the stretcher until the back ends are flat on the worksurface. Then place a leg against the side piece, and use a square to make sure it is square to the worksurface and on your mark. Add a clamp to make sure it won’t inadvertently shift out of position as you drill a pair of 3⁄ 8-in.-dia. holes through the legs and sides. Bolt the leg in place, then attach the other leg. With the legs safely at first base, the back assembly is now at bat. At a point 4 in. from the back end of the side, clamp a riser to a side piece. Check for square with the worksurface, then drill the holes and add the bolts. Follow the same procedure for the second riser. The upper cradle is next. Position the cradle so that its back edge is set back 1⁄4 in. from the back edges of the risers. Measure and drill for a pair of shank holes at each end of the upper cradle. After you attach the upper cradle, add the arms, as it becomes a chore to attach them once the back slats are in place. Position each arm so that the notch fits around the riser, and screw through the riser and arm-support block. The back slats are attached to the lower and upper cradles. I attach the center slat first, then move to the two outside slats and work inward. Before drilling the shank holes, it is important to www.finewoodworking.com



Seat slats are the final step. The seven slats are attached at each end. The 3 ⁄8-in. spacers between each slat make placement a snap.



align them from left to right, up and down, and keep the spacing even to maintain a nice curve on the bottom and the top. Give the entire project a quick once-over with P150-grit sandpaper, and break any sharp edges. You can leave the chair unfinished and let it weather naturally. Or, three coats of spar varnish provide a finish that will hold up well in an outdoor environment. A fresh coat every couple of years should keep the chair happy and fit for decades to come. Tom Begnal is an associate editor. JulY/AuGuST 2007
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A gallery of inventive designs These chairs are a sampling from Indiana University of Pennsylvania’s second exhibition on the Adirondack theme. Professor Christopher Weiland and director Steve Loar invited students and alumni from recognized furniture and design programs, challenging them to explore and redesign the century-old Adirondack chair. These are design exercises, so feel free to vary materials or joinery for outdoor use.



NICOLE TARTONI Indiana University of Pennsylvania (IUP) This version borrows its inspiration from a sundial. To allow the chair to recline and break down, Tartoni incorporated hand-turned, threaded dowels into the design, construction, and function. Upright, the chair stands nearly 41 in. tall. Dowel, 1¾ in. dia. Fully reclined, it is 47 in. deep and 30 in. wide. Threaded Cap



insert



Bolt 13 ⁄ 8 in. dia. Turn tenons on dowel ends. Each cap has a threaded bolt epoxied inside.



ANTHONY M C CARTY, IAN ELDRIDGE, AND SAMANTHA SARHADI Purchase College, State University of New York While the construction of this chair is traditional, the design is not. Adirondacks can be hard to exit, and the backs aren’t always comfortable. So the makers removed an arm, allowing for easy exit and a wider variety of body positions. This left the chair visually asymmetrical, so they varied the angle and size of the back slats. The chair is 33 in. deep by 30 in. wide by 40 in. tall.



RON MORETTI IUP Moretti likes the traditional version, but felt it could be streamlined and softened. His chair has more curves and is tapered nearly 6 in. to the back. The seat slats must follow the taper. Unlike the typical Adirondack chair, which has the seat slats resting directly across the side supports, Moretti used a bracket to recess the slats slightly. The chair (40 in. deep by 24 in. wide by 41 in. tall) breaks down to four pieces.
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Photos, this spread: Roy Engelbrecht



MARK WEABER Lehigh University At the time the call for entries was announced, Weaber was studying ergonomics in design. The thin slats allowed a more ergonomic profile than the traditional chair. He curved the front slats down and around to avoid sharp edges. For a smoother front surface, he glued the back and seat slats to the framework and reinforced them with a cleat and screws from the back. The joint between the back post and back legs is a half-lap, pared by hand for a gap-free shoulder. The chair is 40 in. deep by 25 in. wide by 41 in. tall.



ISAAC HILLSON IUP Hillson’s chair (29 in. deep by 22 in. wide by 32 in. tall) merges two typical outdoor images, the wheelbarrow and the Adirondack chair. The wheel turns on a dowel, which is glued into larger dowels at both ends to keep the wheel in place. The seat supports run from the front to the back at an angle, where they fit over the larger dowels.



MATHEW NAUMAN IUP Nauman’s chair merges the Adirondack with a rocker. Nauman created the rockers as one large circle, then broke the circle into halves. He began with eight biscuited segments. The resulting octagon was glued and clamped, Leave two opposite joints and the two halves were rough cut with no biscuit or glue. Biscuit to a circle on the bandsaw and then joints finish-routed using a template. For strength, Nauman inserted ¼-in. dowels to support the biscuit joint. 1½ in. thick The chair is 32 in. deep by 24 in. 67.5o wide by 36 in. tall. Strap clamp 34 in. long
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Mitered Molding Simplifies Traditional Doors Power-tool technique works for any molding profile B Y



T



L O N N I E



he term “sticking” refers to the decorative molding along the inside edges of traditional door frames. The sticking is commonly a simple molding profile such as an ovolo or a thumbnail. The challenge is joining this molding cleanly at the inside corners. I use a miter joint that is quick and easy, requires almost no hand tools, works on any molding profile, and allows a full mortise and tenon. If you are constructing a dozen or more doors for kitchen or shop cabinets, copeand-stick router bit sets can be an efficient way to produce a large number of doors
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B I R D



quickly. These matched bits will “cope” the joint cleanly, sculpting one side to match the other. But these bit sets are expensive, and they deliver only a short stub tenon. When making a pair of doors for a piece of fine casework, you’ll want the greater strength of a full tenon and mortise. And where the sticking intersects in the corners, you’ll have two choices, a cope or a miter. A coped, or sculpted, joint is executed by hand and requires a certain amount of hand-tool proficiency. It also requires a gouge with a sweep that matches the profile of the sticking.



Photos: Anissa Kapsales; drawings: Kelly J. Dunton



Design the sticking



The miter is the easier method, bringing any profile together at a clean 45° line. Mitered sticking is a traditional technique that has been used by furniture craftsmen for several hundred years; it is time-tested. You don’t need special tools or costly bits. Also, mitering allows the use of profiles that cannot be coped, such as a quirk bead or an ogee. There may be a concern that seasonal wood movement could cause a gap to appear at the miter and show light. I haven’t had this problem because the rails on furniture are typically narrow and the movement is minimal in such narrow pieces. Traditionally, sticking is mitered using a chisel guided by a block. My method is far less time-consuming: The miters are cut efficiently and accurately with a tablesaw and a



The term “sticking” refers to the decorative profile around the inside edges of doors. Sticking profiles are usually simple, such as the ovolo and thumbnail, and are sized in proportion to the door. For example, large doors for a secretary may have a thumbnail profile of 3 ⁄ 8 in. or a ½-in. radius, while a ¼-in. or 5 ⁄16-in. radius looks more appropriate on the small door of a spice cabinet.



THE RIGHT PROPORTIONS



SMALL DOOR



ANATOMY OF A MORTISE-AND-TENON JOINT WITH MITERED STICKING



Stile



Groove for panel



Miter



Decorative profile (sticking)



⁄ -in. or ½-in. radius 38



¼-in. or 5 ⁄16-in. radius



LARGE DOOR



PANEL OPTIONS Panels can be flat (above) or beveled along the edges with a raised field (right). When compared to a raised panel, a flat panel appears somewhat plain, which looks appropriate on a simple piece of furniture. Although flat on the outside, flat panels in solid wood are typically beveled on the inside. This allows for a thicker, stronger panel. Either way, panels are a great place to show off beautiful, wide, figured stock or veneer. Sticking



Panel



Fillet



FLAT PANEL Panel



Sticking



Mortise Tenon



Rail



www.finewoodworking.com
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LAY OUT THE STILES Clamp the pieces together for accuracy. Mark the length of the finished door on the stiles. Then mark the rail width, the sticking width, and the end of the mortise.



Transfer the lines to the edges. Use a square to bring the layout marks to the edges of the stiles.



Scribe the mortise. A marking gauge makes it easy to score the sides of the mortise.



combination blade. Once you’ve mastered this technique, you’re sure to find other uses for it. For example, I use it to apply a quirk bead to the inside edges of cabinet face frames and to join the complex parts of a seat board for a desk gallery. This is a versatile technique that offers a lot of flexibility.



ADJUST FOR MISSING STICKING The sticking is cut away at the mortises, so pay special attention during layout. Add length to the rail and depth to the mortise.



Mortise



Lay out the door height, the molding profile, and the mortises



Depth added to mortise for sticking width



Extra length removed after assembly



64



FINE WOODWORKING



Shoulder width



Sticking width



⁄ in.



38



The first step to producing a door with mitered sticking is to mill the stock so that all the frame members are the same thickness. Differences can make it difficult to align the sticking where it joins in each corner. I always mill a couple of extra pieces of stock for use when setting up the tablesaw and router table. Once you’ve milled the frame stock, you’re ready to lay out the joinery. Although the layout process is pretty straightforward, there are a couple of things to keep in mind. First, because the sticking at the mortise is removed after mitering, the rail length between the shoulders of the tenons must be increased to compensate for the dimensional change. The increase in length is equal to the size of the sticking times two. Also, the mortise depth must be increased by the stick-



CUT THE JO INERY Chop the mortises. A hollow-chisel mortiser is a quick and efficient way to tackle mortises.



Use a dado set to cut the tenons. The miter gauge, in conjunction with a few graduated crosscuts ending at the rip fence, allows you to cut the cheek and establish the shoulder at the same time.



Complete the shoulder. Keeping the tablesaw fence in the same position, raise the blade and flip the stile on edge to cut the remainder of the shoulder.



ing width to compensate for the loss of depth after mitering (see drawing, facing page). I begin layout with the stiles left too long. In fact, I leave the stiles long until I have finished the frame and I actually am ready to fit the door to an opening. This ensures that the ends of the mortises don’t blow out while I am cutting them and assembling the joints. First, I mark the overall height of the door. This is the most critical dimension if the door is going to fit. Next, I mark the width of the top and bottom rails. Finally, I mark lines for the haunch and the width of the rail sticking where it intersects the stile. As a general rule, I don’t lay out the rails. Instead, I use the stiles themselves and some simple math to calculate the overall length of the rails. Then I can set up the tablesaw to cut the tenons with no layout needed.



ROUT THE PROFILE AND GROOVES FOR THE PANEL PROFILE THE EDGE Fence Workpiece



Create the decorative profile. Leaving the fence in place but adjusting the bit height, Bird makes two passes. The first scores the profile so the final cut can be made without tearout. ⁄ -in. radius



1 16



Cut the mortises first, then move on to the tenons



CUT THE GROOVE



My mortise-and-tenon methods are fairly routine. A hollow-chisel mortiser makes easy work of the mortises, but a drill press or router and chisels are good alternatives. I use a dado set on the tablesaw to cut the tenons. Once the mortise-and-tenon joinery is complete, you are ready to shape the sticking profile on the stiles and rails.



Shape the molding profile and cut the grooves I cut both the sticking profile and the grooves on the router table. With the sticking, to ensure the correct www.finewoodworking.com



Groove, ¼ in. by ¼ in.



Groove the rails and stiles. Using a slotcutter, run the groove all the way through on the rails. But on the stiles, be sure to stop and start the groove in the mortise. JULY/AUGUST 2007
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Cut miters on the tablesaw 1



set the blaDe height



Make test cuts on a setup piece that has been shaped with the sticking profile. The tip of the sawkerf must be set precisely to the width of the sticking.



2



Draw a reference line Once the blade height is set, attach a fresh fence on the miter gauge and run a cut through it. Draw a reference line from the tip of the kerf straight up and over the top edge of the fence.



3



make the miter cuts



Use the reference line to make cuts. When mitering the stiles, match the reference mark on the backing board to the inside sticking line on the stile. To miter the rail stock, align the shoulder with the reference mark on the backing board.
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cutting depth, I align the fence with the guide bearing on the bit for the final pass. Once I have cut the profile on all the rails and stiles, I cut the grooves for the panel. For most work, I cut a 1⁄4-in.-wide groove at a depth of 1⁄4 in. These measurements provide a snug fit for the edge of a solid-wood panel while allowing 1⁄16 in. on each side for seasonal expansion.



Miter the sticking The next step is to miter the sticking on the tablesaw using the miter gauge. To cut the miter, I tilt the blade to 45° and position the stiles and rails on edge. But first, to ensure that the miters will be precise, I take a few minutes to set up the saw carefully. First I check the angle of the blade by mitering two pieces of stock at 45° and placing them within the legs of a square. If the blade is set precisely at 45°, the miter will close and create a 90° assembly. Next, I adjust the blade height so that it exactly matches the profile width. Several test cuts may be necessary to get the correct height. The last step to completing the tablesaw setup for the miters is to fasten a backup board to the miter gauge. Make a cut in the backup board and mark a fine line from the tip of the sawkerf up and over the top edge of the backup board. This mark serves as a reference when aligning the workpieces to cut each miter, so it is very important that the cut is the correct height and that the mark is made accurately.



REMOVE THE STICKING AT THE JOINT



Cut close to the sticking line. Cutting freehand on a bandsaw, you can eliminate almost all of the sticking.



Transfer the sticking line. On the front of the stock, the profile is the reference, but you can use a marking gauge to scribe that line on the back of the stock. Sawkerf



BACK OF STILE



Scribe a line from the miter cut to the end of the stock.



Finish by hand. Use a chisel to pare the rest of the sticking away.



With the setup complete, you can make the miter cuts on both the rails and the stiles. When mitering the stiles, align the sticking layout mark with the line on the backing board. For the rails, line up the shoulder with the line on the fence. When making multiple doors, I clamp a thin stick to the backing board to serve as a stop.



Eliminate sticking at the joint Before assembling the door, you’ll have to remove the sticking where the joint comes together. I scribe a line with a marking gauge on the back of the stock to serve as a reference mark. On the face of the stock, the inside edge of the sticking serves as a reference point. You can cut away most of the sticking with a bandsaw and finish the cut by carefully paring to the line with a chisel. At this point, if you have completed your cuts and layout carefully and accurately, the stiles and rails should come together perfectly. Once you have glued up the door, you can trim it to fit the carcase opening. = Lonnie Bird teaches woodworking in Dandridge, Tenn. You can view his class schedule at www.lonniebird.com. Slide the rails and stiles together. A beautiful fit depends on accurate layout, precise tablesaw setup, and careful chisel work. www.finewoodworking.com
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TOOL TEST



Benchtop Drill Presses I



The best do everything a furniture maker needs



t’s a good bet that most woodshops models. They take up less floor space have at least one cordless drill, and and, on average, cost less than floorpossibly a corded model as well. Bestanders. The question is: Do they tween them, they can take care of most have the power and precision a furnidrilling jobs. But these handheld drills ture maker needs? have a weak link: the hand that holds For this review, we looked at nine B Y C H A R L I E R E I N A them. Humans are inconsistent. We don’t medium- to large-size models, based always drill straight and true, or on the on power and plunge depth. Each has mark. That’s why so many of us are willing to spend hundreds at least 1⁄ 3 hp and can drill at least 3 in. deep. All but one cost of dollars on a drill press. Properly set up, a drill press gives you less than most floor-standers. The results told us two encouraging clean, straight holes, right where you want them, at whatever things about benchtop drill presses: You do get what you pay for; angle you choose, time after time. It also has more power than a but you don’t have to pay a lot to get what you need. handheld drill, and it won’t wrench your wrist with a big bit. One thing you should know about all benchtop drill presses: In our last drill-press review (FWW #162), we tested floorLike most of the floor-standing models, they’re designed for metalstanding models. But a lot of woodworkers opt for benchtop working, with small tables that are hard to clamp onto. So you’ll
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Photos: John Tetreault



All drill accurate holes, but power varies widely



C



UT



If power and precision were all it took to decide on a drill press, I could stop right here. But there’s more to it. You want a machine that treats you well, one that lets you work efficiently without fuss, back strain, or scraped knuckles. Money aside, this might well be the deciding factor in your choice. We looked at two key ease-of-use factors. We rated each model for how easy it is to set the plunge depth and to change drilling speeds (according to the bit size and hardness of the wood.) Setting the plunge—All but two of the models employ threaded stop rods (long, grooved, threaded rods with a scale in the groove) and stop nuts for setting plunge depth. You turn the stop nuts to the right point on the scale, bring down the bit, and the plunge stops when the nuts hit a stationary bracket. Sounds efficient, but ease goes out the window when the manufacturer takes shortcuts, like using thin, hard-to-turn hex nuts or an extrathin (3⁄ 32-in.) stop bracket, so bendable that you can get an unwanted extra 1⁄ 64 in. to 1⁄16 in. of depth when you bring down the bit. The



HOR ’



HOICE



C



UT



HOR ’ S



HOICE



A



HOR ’



Ease of use is important, too



S



C



UT



S



A



In order to get the consistently straight, perfectly placed holes necessary for making furniture, the important parts of the machine must line up. All of the models come with tables preset at zero (90° to the spindle) for left-to-right tilt, that can be adjusted by loosening a bolt beneath the table. None needed adjusting. Front-to-back tilt is another matter, since there is no adjustment for this on any of these drill presses. Five of the models were off-level, front to back. Although none was off by more than half a degree, even that slight deviance gives you another reason to attach an auxiliary table, which you can shim level. Accuracy also requires that the drill bit spin without significant runout, or you’ll get oversize holes and, possibly, tearout at the rim. We tested each model using a straight rod held in the chuck and found that every machine had at least a small amount of runout. But when we drilled holes with 1⁄ 2-in. brad-point and twist bits, each model made clean, accurately sized holes. If you’re shelling out good money for a drill press, you should expect a significant power upgrade over a handheld drill. It should be able to drive the largest of bits easily through hardwood. We set each drill press at an appropriate speed (500–600 rpm) and



recorded how long it took to drive a 2-in. Forstner bit 3⁄4 in. deep into maple without slowing down obviously or vibrating. The results varied pretty much according to motor power, from 10 to 12 seconds for two of the most powerful (3⁄4 hp) models, all the way up to 23 seconds for one of the least powerful (1⁄ 3 hp) models.



A



have to buy or make a larger auxiliary table that can support large workpieces and accept a fence easily.



HOICE



GENERAL INT’L 75-100



JET JDP-15M



GRIZZLY G7943



The General International 75-100 stands out for performance and ease of use. It tested best for drilling power, and it had the least runout (0.002 in.). One drawback: its $450 price tag.



The Jet JDP-15M shares top honors with the General for its own stand-out performance in our tests. Its table is also the biggest of the bunch. All that for $100 less than the General.



The Grizzly G7943 earned high allaround marks, matching the Jet for drilling power. Yet it’s one of the least expensive benchtops, at $225.



www.finewoodworking.com
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Benchtop drill-press test MAKE & MODEL



Craftsman 21914 www.craftsman.com



STREET MOTOR CHUCK PRICE



CHUCKPOST DISTANCE



STROKE



QUILLTABLE DISTANCE



SPEEDS (RANGE)



RUNOUT



2-IN. HOLE TEST



SPEED CHANGE EASE



⁄ hp



½ in.



6 in.



3 in.



151 ⁄ 8 in.



5 (500-3000 rpm)



0.004 in.



18 sec.



Poor



1 3



⁄ hp



½ in.



6 in.



3¼ in.



135 ⁄ 8 in.



V/S (500-3100 rpm)



0.004 in.



23 sec.



Excellent



$450



¾ hp



58



⁄ in.



8½ in.



3¼ in.



14 in.



12 (340-2800 rpm)



0.002 in.



10 sec.



Very good



$225



¾ hp



58



⁄ in.



7 in.



3¼ in.



12 in.



12 (140-3050 rpm)



0.004 in.



12 sec.



Very good



$200



½ hp



58



⁄ in.



6½ in.



33 ⁄16 in.



137⁄ 8 in.



16 (230-3270 rpm)



0.002 in.



14 sec.



Good



$350



¾ hp



58



⁄ in.



7½ in.



31 ⁄ 8 in.



133 ⁄ 8 in.



16 (200-3630 rpm)



0.004 in.



12 sec.



Very good



$180



1 3



½ in.



6 in.



3 in.



121 ⁄4 in.



V/S (500-3000 rpm)



0.008 in.



17 sec.



Excellent



$270



¾ hp



58



⁄ in.



65 ⁄ 8 in.



3¼ in.



141 ⁄4 in.



12 (250-3050 rpm)



0.003 in.



15 sec.



Poor



$275



½ hp



58



⁄ in.



6½ in.



33 ⁄16 in.



143 ⁄ 8 in.



16 (230-3270 rpm)



0.002 in.



18 sec.



Good



$200



2 3



$220



Delta DP350



C



UT



General Int’l. 75-100



HOR ’ S



A



www.deltamachiner y .com



www.general.ca



HOICE



Grizzly G7943



C



HOR ’



Grizzly G0485



HOICE



UT



Jet JDP-15M



HOR ’ S



A



C
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S
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www.grizzly.com



HOICE



www. wmhtoolgroup.com



Ryobi DP121L



⁄ hp



www.r yobitools.com



Shop Fox W1668 www.woodstockint .com



Shop Fox M1102



Delta DP350, Shop Fox W1668, and Grizzly G7943 fell short in this area, making depth setting difficult and/or inaccurate. Two of the less-powerful models made strong showings with different kinds of depth-setting systems. The Craftsman has its depth stop on the shaft of the pull-down arm mechanism, so there are no thin brackets or hex nuts to worry about, and its electronic, digital readout is pinpoint accurate. The Ryobi DP121L has a scale ring on the pull-down arm shaft, and a depth-set mechanism in the form of a large winglike handle that turns and locks in smoothly. This makes it especially easy to zero the bit out on the workpiece surface and set the drilling depth precisely. Changing speeds—Belts and pulleys are this tool’s transmission. Seven of the models require manual speed changes. You pull the motor forward to loosen the belt (on five-speed models) or belts (on 12- or 16-speed models);



FineWoodworking.com We review two radial drill presses, which combine very deep throat capacity with the ability to angle the head.
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then you move the belts to smaller or larger pulleys and, finally, push the motor back to tighten them. At its worst, this can be a chore, such as with the Craftsman and the Shop Fox W1668. Both came with belts so tight that the motors were held fast in their forward positions. We had to loosen the motor mounts in order to change belt positions. Fortunately, the rest of the models worked as advertised. The General International 75-100, Jet JDP-15M, and Grizzly G7943 come with levers that allow you to move the motors forward and back for belt changing with ease. The Ryobi and the Delta come with variable-speed mechanisms. Both let you change speeds effortlessly, by turning an arm while the motor is running.



Lights, lasers, and other features may help you decide Most models come with special features that improve performance or ease of use. All but one (Shop Fox W1668) are equipped for or with work lights. The Craftsman and Ryobi have crosshair lasers to pinpoint where bit meets board. Oscillating quill— quill—The Shop Fox W1668 has an oscillating quill for spindle sanding. It works off an easily installed belt in the pulley housing, and it gives the sanding drum 3⁄4 in. of up-and-down movement for even wear.



DEPTH SETTING



DEPTH SET EASE



COMMENTS



Excellent



Laser, swivel knob, offset table crank, work light, digital depth readout, difficult speed change



Fair



Best work light, offset table crank, variable speed



Excellent



Least runout, belt-change handle, work light, deepest chuck-to-post distance



Fair



Medium-size base, work light, belt-change handle



Good



Medium-size base, work light, solid performance across the board



Excellent



Largest table, large base, work light, belt-change handle



Excellent



Laser, variable speed, digital speed readout, easy depth set on pull-arm axle, work light



Fair



Oscillating spindle sanding, difficult speed change



Good



Largest base, work light



Swivel handle—One of the Craftsman’s pull-down arms has a swivel-grip knob that allows a full-depth plunge without having to change to a second arm. That leaves your left hand free to hold the workpiece.



Solid depth setting. Seven models use stop rods for depth setting. Four of them, including the General (left) and Jet, are solidly made, with easy-to-turn, knurled depth-stop nuts. The Ryobi (above) and Craftsman have easy-to-use depth sets on their pull-arm axles.



SPEED CHANGING



Love that lever. All three “best” models have a lever (left) that lets you move the motor back and forth for easy manual belt changing. The variable-speed Ryobi (above) has a digital speed display.



OTHER FEATURES



And the winners are … All in all, our tests showed that a solid benchtop drill press gives you the performance you need to make the finest furniture. The General International 75-100 tested best for drilling power and all-around performance. If you can afford the $450 price, it’s the best you can buy. Or, the Jet JDP-15M might be the drill press for you. It rated second for power, among the best for speedchange and depth-set ease, has the largest table, and at $350, is more affordable. We rated both models best overall. We gave the best-value award to the Grizzly G7943. It scored among the highest for drilling power and speed-change ease. Its range of 12 speeds offers the lowest setting of all the test models, 140 rpm, ideal for driving circle cutters and the largest of bits. And its $225 price is among the lowest of the pack. =



Extras. The Craftsman (above) is one of two models equipped with laser crosshairs. The Shop Fox W1668 (left) comes with a quill that can oscillate for spindle sanding.



Charlie Reina is an associate editor. JULY/AUGUST 2007
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Center Shopmade guides ensure smooth action for wide drawers B y



M a r k



E d M u n d s o n



L



et’s be honest. An occasional binding drawer is an ugly fact of life in woodworking. We’ve all knocked our heads against the wall trying to get a drawer to run straight and smooth. But center guides can relieve a lot of the pain, while solving the binding problem. To steer a drawer in the center, you need to build two parts: the guide and the slide (see drawing, facing page). Make both parts of quartersawn hardwood to minimize seasonal wood movement. The guide is secured to the rails of the drawer pocket and mates with the slide, which is mounted underneath the drawer. The guide also serves as the stop for an inset drawer, allowing you to fine-tune the desired reveal at the front, and it works as the



A range of uses Cases with wiDe Drawers



Drawer in a Demilune table



When used on wide drawers, center guides keep drawers from racking.



Center guides are a great solution for steering drawers in irregularly shaped pieces, like this demilune table.



Runners



Back rail



Front rail is screwed to apron.



Guide is screwed to front and back rails of web frame. Slide
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Photos, except where noted: Thomas Mckenna; drawings: John Hartman



Guides for Drawers ANATOMY: THE SLIDE AND THE GUIDE kicker for a drawer below. The system is dirt-simple but very effective. With it, you can make any drawer run straight and true, with no binding—ever. Although center guides work with almost any type of furniture—tables and both solid-wood and frame-and-panel cases—they are especially effective at guiding wide drawers. Installed correctly, center guides will allow you to open a drawer from either corner without fear of binding. Center guides also work well on small drawers, where they can take the place of side runners. What’s more, they are a great solution for guiding irregularly shaped drawers, or normal drawers in an irregularly shaped cabinet or table—basically anywhere the sides of the case can’t guide the drawers. The system even works with overlay drawers.



The slide is grooved and mounted underneath the drawer bottom; one end sits in a shallow mortise in the drawer front and the other is screwed to the drawer back. The guide mates with the groove in the slide and sits in notches in the rails of the cabinet or table.



Slide is mortised into drawer front and screwed to back.



Guide is notched to fit rails.



Notch rails to hold the guide The construction sequence for centerguided drawers differs a bit from traditional methods, in that the web frame that supports the drawer (two rails, two runners) will need to be notched for the guide before it is glued into the cabinet. But the drawer bottom should be the type that can be slid out the back. Once you



Guide acts as drawer stop at front and can serve as kicker for drawer below.



SMALL DRAWERS When using center guides with small drawers, you can eliminate runners altogether.



Front rail



SLIDE AND GLIDE DETAIL



Slide



Tenon at front



2¼ in.



½ in. ¾ in.



Guide does double-duty as runner.



¼-in. projection above rails



Flush to bottom of rail



www.finewoodworking.com



¼ in.



Rail height plus ¼ in.



Guide



⁄ in.



38



Length depends on drawer reveal at front. JULY/AUGUST 2007
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Rout notches for the guides



Make the guide,



Frame-and-panel cases usually use web frames to support drawers, while solid-wood cases often use separate back and front rails to allow for wood movement. Either way, the notches for the center guides must be perfectly aligned, side to side and front to back.



IN WEB FRAMES



Router-cut notches are quick and precise. If you have a few web frames to notch, use a jig like this, clamped flush with the edge of the frame. The fence on top aligns the notches front to back, and stops keep all notches the same length.



IN SEPARATE RAI LS



T-shaped jig aligns notches. Clamp the two rails together and make a T-shaped fence from plywood scraps. First, rout a test slot into the “T” of the fence to help align the path of the bit with the marks for the notch.
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The router-bit flaw. The ¾-in.-dia. straight bit leaves a rounded notch that needs to be squared up with a chisel.



Mill the guide. After planing the width to fit tightly in the notches, cut the half-lap joint using a dado set.



have completed this and glued up the carcase, you can build the drawer box and put the bottom in place. Once the drawer has been fitted into the opening, the guide and slide can be milled and installed. The guide is typically 3⁄4 in. wide and sits in 1⁄ 8-in.-deep notches centered in the front and back rails of the web frame. The length of the notches in the rails depends on whether the drawer is an overlay or inset type. If you’re using overlay drawers, which don’t need a drawer stop, simply end the notches 3⁄4 in. from the outside edges of the rails. An inset drawer requires a little more finesse. The guide will act as the drawer stop. So if the drawer front is flush with the front of the case, mark the end of the notch based on the thickness of the drawer front (for a 3⁄4-in.-thick drawer front, the notch stops 3⁄4 in. from the front of the rail). If the drawer front is set into the case to create a reveal, add that inset to the equation. In either case, make the notch on the rear rail the same length to avoid complication when notching the guides. You can chop out the notches using a chisel and a scrap of hardwood as a guide, but this can be slow going and inconsistent. For this guide system to work well, it’s critical that the guide run parallel to the case side (or side of the web frame). That’s why I prefer to cut the notches using Photo, bottom left: John Tetreault



then the slide



Get a groove in your slide. Cut the groove in the drawer slide using a ½-in. dado set. To ensure a centered groove, make two passes, rotating the slide 180º after the first pass (left). When the groove is almost the right size, stop shifting the fence to adjust the groove width. Instead, put masking tape along the fence to dial in the width (right).



a router and a plywood jig (see photos, facing page). The jig ensures that the cuts are parallel to the edges and makes it easy to bang out all of the notches for a chest of drawers in minutes.



Fit the guide to the rails and the slide to the guide Once you have the web frame notched, mill the guide so that it fits tight in the notches. Then lay out and cut the halflap joints on both ends so that the guide is flush with the bottom of the rails and projects 1⁄4 in. above them. If you’re doing more than one drawer, cut all the guides at the same time. You are now ready to mill the slide, or slides if you have more than one drawer. In most situations, a 1 ⁄ 2-in.-thick by 1 2 ⁄4-in.-wide slide is sufficient. To cut the groove down the center for the guide, use a 1⁄ 2-in.-wide dado setup on the tablesaw. Make the cut in two passes, rotating the piece 180° after the first pass. Check the fit of guide to slide often. Shift the fence to make heavy adjustments, but when you’re close, attach masking tape to the fence to shim out the cut in small increments. You don’t want a loose fit, so once you have a tight fit, it may be better to finetune it with a handplane along the edge of the guide. Take light passes. This step also cleans up any rough areas that could www.finewoodworking.com



Cut the stub tenon on the front of the slide. Use the same dado-blade height as you did to cut the center groove.



Fine-tune the fit A slide that glides. You want the slide to move without sticking and without noticeable sideto-side play. If necessary, take a couple of light plane strokes off the guide to fine-tune the fit, but don’t go overboard.



Kiss the edges with a file. Ease the blunt edges of the guide and slide to make it easier for the two parts to engage.



JULY/AUGUST 2007
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Final assembly requires careful layout interfere with the drawer run. Once the pieces fit nicely, cut the stub tenon on the front of the slide. To make the parts engage more easily, ease the edges on the front of the guide and the rear of the slide using files or sandpaper. If you are making more than one pair of slides and guides, be sure to mark mating pairs that have been fitted to each other. Now screw the guide to the web frame and install the frame in the case.



Mount the slide underneath the drawer



ATTACH SLI DE TO DRAWER



Install the guide and wedge the slide. Put masking tape over the guide to wedge the slide on top, with the tip of the slide sticking out about 3 in. Center the drawer in the opening. Place the drawer on top of the slide and push it in until the underside of the drawer front touches the front of the slide. Add paper shims on both sides to keep the drawer centered as you work.



Mark, mortise, and check the fit. Knife in the edges of the mortise for the stub tenon (right). Remove the drawer, and chisel out the mortise for the slide. When checking the fit, insert a scrap piece of the drawer bottom to ensure alignment (far right).
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With the web frames installed, glue up the drawer box and add the bottom. Be sure that the drawer is square; if it’s not perfectly square and the slide is centered, the drawer front will not be parallel in the opening. To fit the slide to the drawer, begin by placing a couple of pieces of blue tape over the guide inside the case. Now place the slide on the guide, with the slide protruding about 3 in. out front; the tape will wedge the slide in place for marking. Push in the drawer until the underside of the drawer front touches the front of the slide. You want the drawer face centered in the opening. To center it, add paper shims between the drawer and cabinet sides. Now mark the mortise for the slide on the back of the drawer front. Remove the drawer from the opening, take out the drawer bottom, and then chisel out the mortise for the slide.



ADJUST FOR A PERFECT RUN



Almost there. With the slide fitted into its mortise in front and cut to length, place the drawer back into its opening. Push it all the way in and pencil in the outline of the slide on the bottom (top). Next, remove the drawer and attach the slide to the bottom using double-sided tape, aligning the slide at the rear with the layout marks (bottom).



Fine-tune the fit—Once the slide fits snug in the mortise, cut it to length and screw in the drawer bottom. Place the slide into its mortise, then put the drawer and slide over the guide. Push the drawer all the way in, and then scribe the outline of the slide at the back of the drawer. Now remove the drawer, and temporarily attach the slide to the drawer bottom with double-sided tape, aligning the back of the slide with the scribe marks. Slide in the drawer to test the run. If the drawer binds on one side, shift the slide at the back of the drawer closer to the side that is binding. If the drawer binds at the front, you may need to lengthen the www.finewoodworking.com



Does it work? Push in the drawer and pull it out to test the run. If there’s any binding, adjust the slide to the left or right, depending on where the bind occurs.



slide mortise a bit away from the side that binds, then glue in a shim later to fix it in place. When the drawer runs smoothly and the drawer front is parallel to the cabinet, screw the slide to the drawer back on each side of the groove. If the drawer runs smoothly but the drawer front is a bit out of alignment with the cabinet, you’ll have to plane a bit of the drawer front to correct the reveal. Countersink the screws so they don’t rub the front rail. Add a bit of wax, and you’ll have a drawer that will run smooth and straight for its lifetime. = Mark Edmundson is a furniture maker and teacher based in Sandpoint, Idaho.



Screw the slide to the drawer back. Once the drawer is running straight and smooth, permanently attach the slide. Use an offcut from the guide as a clamping caul. JULY/AUGUST 2007
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Elegant Veneered



Boxes Veneer creates striking patterns, yet construction is straightforward B Y



W



hen I have a bit of time to work on a special project, I like to make a beautiful box. It’s manageably small yet involves a fair amount of interesting detail work. One of my favorite designs is covered in a parquet of figuredmaple squares. I originally made boxes like these for collectors of netsuke (small carved objects of stone, wood, or ivory), but of course they can be used for just about any collection of small things. The box itself is built much like a drawer, with tongue-and-groove joints for the corners and the bottom held in a groove. You can make everything, including the veneers, on the tablesaw. Although conceptually simple, a parquet pattern can be difficult to execute precisely. In theory, you could cut many squares of veneer and piece them together into a sheet. But I find advantages to cutting blocks of maple, gluing them together, and then cutting that piece into strips of parquet that are glued into sheets.
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This method keeps the veneer squares in an orderly sequence relative to the piece of wood from which they came. It creates a surface made more interesting by its display of multiple grain, figure, and color patterns. This box has three patterns at work even though it uses only one type of wood. The first pattern comes from the primary grain lines at right angles to each other in the parquet squares, the second from the maple’s fiddleback figure, the third from the difference in color between the sap and heartwood areas. Of course, parquet isn’t the only covering for an elegant box. You also can use plain book-matched or slip-matched veneers, or you can create a unique scrollsawn marquetry design (see photo, right). There are a number of ways to configure a box. The one described here has a top rabbeted to mate with the bottom, with the joint about two-thirds of the way up the side. I use binding—a narrow strip of white



S E T H



J A N O F S K Y



Thinking outside the box. Leaves cut from different woods make a striking design. Master Class (p. 104) explains Janofsky’s methods for assembling the leaves and fitting them into the background.



Photos, except where noted: David Heim; this page and facing page (top left): John Tetreault



Start with the veneer If you use a parquet pattern made up of squares, the veneer sheets you make will determine the final dimensions of the box. With plain veneer, on the other hand, you can make the box carcase first, and cut the veneer sheets to fit.



oak glued along all the edges—which harmonizes nicely with the maple veneer.



Make the sheets of veneer first This box starts with the parquet veneer. The parquet began as a piece of figured maple about 13⁄4 in. thick by 31⁄ 2 in. wide by 20 in. long. The quartersawn side had the most consistent figure, so it was the face that yielded the parquet pattern. A piece this size will produce enough veneer to cover a box approximately 101⁄ 2 in. wide by 15 in. long by 41⁄ 2 in. tall in a pattern of 11⁄ 2-in. by 11⁄ 2-in. squares. The exact size will be determined by the actual dimensions of the parquet sheets and the width of the oak edging. After milling the maple board perfectly flat, straight, and square, mark the working face with a long triangle that will help keep the pieces in order. Then crosscut it into two equal lengths. Plane one piece to exactly 11⁄ 2 in. thick and cut it into six blocks exactly 13⁄4 in. long. Set them aside, in order. Crosscut the other length (still 13⁄4 in. thick) into five blocks exactly 11⁄ 2 in. long and set them aside, in order. Next, intersperse the blocks into one line, one from the first set, one from the second, and so on. Rotate the blocks from the first set 90° so that all 11⁄ 2-in. faces abut. You’ll have a strip of 11 blocks, 13⁄4 in. thick, that when viewed from the edge is made from 11⁄ 2-in. blocks of alternating grain. Glue the blocks together, in order. I push them against a piece of scrap screwed to a piece of plywood or medium-density fiberboard (MDF), which helps keep them aligned while I clamp them together. Coat all the mating surfaces with glue to ensure that the pieces will hold together. Next day, when the strip is thoroughly dry, carefully square up two faces, then www.finewoodworking.com



Block becomes veneer strips. Maple blocks are stacked so that the edge grain is alternately horizontal and vertical. Then they’re glued and clamped in a simple fixture (left). Once completely dry, the glued-up block is ripped into strips 1 ⁄16 in. thick (right). The second glue-up. Veneer strips are edge-glued a few at a time (left). Old newspaper keeps veneers from sticking to the gluing jig. The strips are staggered to create the checkerboard pattern.



An ingenious clamp. Scrap blocks and weights keep veneer sheets from buckling (above). Wedges tapped in place between the veneer and fence provide clamping pressure. 19 STRIPS MAKE THE PARQUET TOP AND SIDES Short side



Top panel



Spreading the sheets. Once the parquet panels have dried, lay them out and arrange side panels to match the grain pattern with the top panel.



Long side



JULY/AUGUST 2007
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Construct the box carcase SIMPLE JOINTS IN THIN STOCK



Top panel, 1 ⁄ 8-in.-thick birch plywood with 1 ⁄16-in.-thick maple veneer on bottom, 10¼ in. wide by 14¾ in. long



Short sides, ¼-in.thick maple, 411⁄16 in. tall by 10½ in. long Rabbet, 1 ⁄ 8 in. by 1 ⁄ 8 in., creates tongue on end of short sides.



Long sides, 1 ⁄ 4-in.-thick maple, 411⁄16 in. tall by 15 in. long Rabbet for top, 3 ⁄16 in. deep by 1⁄8 in. wide



rip and plane the piece to exactly 11⁄ 2 in. thick. Now it’s ready to be sawn into veneer strips 1⁄16 in. thick. This box uses 19 strips of veneer: seven for the top and three for each side and end. I prefer to use a well-tuned tablesaw with a clean, sharp, thin-kerf blade because it makes a cleaner cut than a bandsaw. With the strips of parquet stacked in the order they came off the saw, glue them together edge to edge several at a time. I use a fixture consisting of an MDF base and two fences. To keep the strips from buckling, I hold them down with exercise weights. And to apply clamping pressure, I tap opposing wedges in place between the last strip and one fence. As I glue up the strips, I offset every other one by one square to produce the checkerboard parquet surface. The extra squares will get trimmed away later. To assemble large sheets of veneer, you’ll have to move one of the fences. If you’ve done your work neatly, the veneer sheets will need just a little light



Groove for bottom panel, 1 ⁄ 8 in. by 1 ⁄ 8 in. Short side Dado, 1 ⁄ 8 in. by 1 ⁄ 8 in.



Long side



CORNER DETAIL



Bottom panel, 1 ⁄ 8-in.-thick birch plywood with 1 ⁄ 16-in.-thick maple veneer on the top and bottom, 10¼ in. wide by 14¾ in. long Rabbet, 1 ⁄ 8 in. by 1 ⁄ 8 in.



Small, simple joints. Use the tablesaw to cut the joints for the box carcase. Begin by making a 1 ⁄8-in.-deep dado in the long side pieces (left). With the same fence and bladeheight settings, cut the mating rabbets in the short sides (right).
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Open the box. This is the final step in assembling the box carcase. Progressively deeper cuts on the tablesaw separate the bottom section from the top. Drawings: Christopher Mills



Apply the veneer CAULS PROVIDE EVEN PRESSURE WHEN CLAMPING MDF caul fits inside lid.



Carcase top with parquet panel taped in place



Cork padding



Begin veneering at the top. Liberal amounts of blue tape hold a veneer sheet securely in place on the top of the carcase.



sanding or scraping to make sure there’s no dried glue on the surfaces.



Layers of MDF



Sheet of newspaper



The parquet determines the box size The box carcase is very straightforward— 1⁄4-in.-thick solid maple with tongue-andgroove joints for the corners, a groove to hold the bottom panel, and a rabbet to house the top panel. For a box of this size, both the top and bottom panels should be veneered with a core of 1⁄ 8-in.-thick birch plywood for dimensional stability. Figure the exact dimensions based on a top 10 squares long and 7 squares wide, with sides that are 3 squares tall. The oak binding is approximately 1⁄ 8 in. thick. So the carcase should be the same width and length as the top veneer sheet; make the carcase 3⁄16 in. taller than the side veneer panels, mainly to account for material sawn away when the box is cut open. Because the finished sheets may be slightly larger or smaller than their nominal size, measure the sheets before cutting the pieces for the carcase. Don’t assume the sheets will be an exact multiple of 11⁄ 2 in. Glue plain 1⁄16-in.-thick maple veneer to both faces of the bottom panel, but only to the inside face of the top panel. Once the veneers have dried, rabbet the bottom panel to create a 1⁄ 8-in. tongue around the edge, which will fit in the groove cut in the sides. Cut all the grooves and rabbets on the www.finewoodworking.com



A box-sized caul. The top is clamped in an antique book press while the glue dries. A caul, made of layers of medium-density fiberboard (MDF) with cork padding on one face, provides even pressure. If you don’t happen to own an antique book press, a pair of cauls and lots of clamps will do nicely.



Veneer the sides. The sides of the top and bottom sections are veneered separately. The T-shaped jig, clamped into a bench vise, supports the workpiece and also serves as a clamping caul.
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Bind the box



1. Cut a 1 ⁄ 8-in. by



⁄ -in. rabbet in the corners. 18



3. Cut a 1 ⁄ 8-in. by 1 ⁄ 8-in. rabbet around the top and bottom edges.



2. Glue in binding. Use a



4. Miter corners on



handsaw to separate the sections after the glue has dried.



the binding and glue it in place.



Grooves for binding. With top and bottom sections taped together temporarily, Janofsky cuts a shallow rabbet into each corner to hold the binding—thin strips of white oak.



tablesaw. After all the pieces are cut, sand and finish inside surfaces with shellac and wax. Glue the box sides together as neatly as possible with the bottom installed; I use a simple jig of scrapwood to hold it square while it dries. When it’s dry, plane or sand the corners perfectly flush and clean. Finally, glue the top panel in place.



Corners first. Binding strips are glued into the corner rabbets and held with tape. Janofsky uses a Japanese handsaw to separate the sections after the glue has dried.



Top and bottom next. Rabbets are cut in the top and bottom for mitered pieces of binding. These pieces are cut slightly oversize, then planed flush.



OPPOSING RABBETS LOCK BOTTOM TO TOP



Binding



Applying the veneer With a smaller box, I sometimes apply the veneer to the surfaces before cutting the top from the sealed box. But this box is too large for that because the sides and top will bow under the clamping pressure if not supported on the inside. So, after identifying exactly where you want the top to separate from the bottom, stand the box on edge on the tablesaw and cut through all four sides, making several light cuts until the pieces separate. It’s a good idea to mark the parts to keep their orientation. Then begin applying the veneer. I start with the top of the box. Spread the top with glue and tape the veneer in place securely. Hold the assembly in a press with a cork-faced caul on the inside of the top, or with cauls and clamps on both sides.
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Top panel



Rabbet, 1 ⁄ 8 in. sq., cut before banding is glued to top



A rabbet meets its mate. Banding, mitered and glued to the lip of the bottom section, will mate with similarly rabbeted banding on the top section. Make a series of light cuts to sneak up on a tight fit.



Bottom panel



Banding, 3 ⁄16 in. by ¼ in.



Rabbet, 1 ⁄ 8 in. by 1 ⁄ 8 in., cut after banding is glued to bottom



Binding



Photos, facing page: Courtesy of Seth Janofsky



When the top has dried, glue the veneer to the sides, first on the top and then on the bottom. Try to keep the parquet squares aligned as perfectly as you can where the top meets the sides and ends. For this part of the work, I use a sort of upside-down caul that clamps into my bench vise and another caul clamped on the inside of the sides.



Binding the box The last major job entails applying the binding strips to all of the corners and edges, and also the edges where the top joins the bottom. The latter will incorporate two small rabbets that key the halves of the box to each other. Cut the rabbets on the tablesaw. At the same time, rip the small pieces of binding. (In case you were wondering, “binding” means a trim piece that fits in the corner where two veneer sheets meet; “banding” means trim along the edge of veneer.) To allow for any small variations, make the bindings slightly oversize. Once they’re glued in, they can be planed flush. When the corner bindings are in place, cut a rabbet all around the top and bottom for the binding there. These cuts also will trim the ends of the corner bindings. I like to cut and fit the pieces for the opposing sides of the box, mitering the joints with a small handsaw and shooting the miters with a block plane. Once I’ve glued these in place, I fit the binding in the remaining sides. The bandings at the junction of the top and bottom are a bit more complicated. First, make a rabbeted banding about 3⁄16 in. thick by 5⁄16 in. wide and glue it to the underside of the top so that the rabbet faces the inside of the box. Miter the ends. Then glue more 3⁄ 16-in. by 5⁄ 16-in. banding onto the top of the lower part of the box. These pieces are rabbeted after they’ve been mitered and glued in place. I make the rabbet on the tablesaw, using a flat-toothed blade. Make a series of shallow cuts until the banding just mates with the rabbet in the top. If possible, leave it a bit tight to allow for final sanding and fitting. The hard part is over. On a box like this, it’s a pleasure to sand the surfaces and edges to a fine polish that invites the touch of a finger and brings out the patterns created by the wood’s figure and colors. The final finish can be as simple as a couple of coats of Danish oil and a coat of wax buffed to a high luster. =



Two ways to fill a box The interior of a box can range from a simple grid to complex, partitioned trays. Here’s how I make two common interior fillers:



THE SIMPLE PARTITION



To make a grid, mill stock to slightly more than 1 ⁄8 in. thick. Using a crosscut sled and a stop block, cut several pieces to fit snugly across the length and width of the box. Then, still using the sled and a stop, cut several notches halfway up each piece. Finally, slide the pieces together.



INTERLOCKING PIECES MAKE A GRID



Notches interlock.



THE TILL



A simple tray, or till, serves as the registration between the two halves of the box. Put mitered edge-banding about 1 ⁄16 in. thick on the top and bottom sections where they meet. Then, using ¼-in. stock, make a tray that fits inside the lower section; use edge-banding, as on the box itself. Cut a groove about 3 ⁄16 in. wide and 1 ⁄16 to 1 ⁄ 8 in. deep around the perimeter of the tray, aligned so that the edge of the groove just meets the edge-banding around the top of the tray. Into the groove miter a ledger, made from 3 ⁄16-in. by ½-in. strips of the same wood as the bindings.



TRAY ALIGNS THE TOP AND BOTTOM



Lid



Till



Ledger, 3 ⁄16 in. by ½ in., glued into groove in till



Seth Janofsky is a woodworker in Alameda, Calif. www.finewoodworking.com
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readers gallery Because we’ve included a gallery of Adirondack chair designs in this issue (pp. 60-61), we are running two pages of Reader’s Gallery instead of the usual four.



RICHARD CHILL COTT Ruskin, Fla. This quartersawn walnut and zebrawood table (14 in. deep by 48 in. wide by 35 in. tall) was inspired by the architectural framework of a beach house Chill Cott designed. The center shelf represents a glass-enclosed deck on the beach house. The most challenging part of the construction was the glue-up. Since everything interlocks, Chill Cott couldn’t glue in stages, and had to assemble the mortise-and-tenon joints, the lap joints, and the veneered panel all at once. The finish is lacquer.



B R I A N M C E VOY Edmonton, Alta., Canada McEvoy, a full-time professional turner since 1995, started out as a hobbyist in the mid ’80s. Now he creates general-use items as well as one-of-a-kind pieces for collectors. “Golden Lace” (12 in. dia. by 5 in. tall) is a natural-edged box elder bowl with a lacy border. McEvoy achieved the lace effect by piercing the wood with a pneumatic dental tool. He filled a bark inclusion with melted gold and finished the piece with lacquer. PHOTOS: LINDA FINSTAD



RO N G R E S H A M Larkspur, Calif. Gresham created this veneered cabinet (17 in. deep by 50 in. wide by 28 in. tall) from narra, a Southeast Asian wood. The veneered basketweave pattern in the drawer bottoms was inspired by the hand-woven baskets of the area. For a threedimensional effect, he used hot sand to brown the ends of tiny pieces of cypress, and the black gaps are slivers of ebony. The pulls are patinated brass and tiger’s eye stone. The finish is shellac and polyurethane.
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S T E V EN K E S S L E R West Caldwell, N.J. To make this desk (20 in. deep by 36 in. wide by 45 in. tall), Kessler modified plans for a Roycroft lady’s writing desk. He finished the quartersawn white oak with Jeff Jewitt’s Arts and Crafts finishing technique (FWW #157). Each silver panel took over 100 hours to complete. Kessler employed the metalworking techniques of chasing and repousseé to repeatedly hammer the heated metal into shape. PHOTO: TOM VERNIERO



JEFFREY HILLS El Prado, N.M. Hills designed and built this coffee table for clients who wanted a table with “lightness of presence.” Made of quilted maple and cocobolo, it is 24 in. deep by 48 in. wide by 20 in. tall and is finished with tung oil and wax.



BOB STEVE Lakewood, Ohio



D E N N IS M U L L E N West Richland, Wash. Mullen made this white oak and juniper box (11 in. deep by 16 in. wide by 11 in. tall) for his goddaughter. The carved lid reflects her love of the ocean. To make the twisted dovetail carcase, Mullen cut flat 8/4 stock to size, created the twist with a handsaw, then cut and fit the dovetails. The finish is satin urethane varnish. www.fi newoodwor k i n g.com



Steve built this secretary from Lonnie Bird’s “18th-century Pennsylvania Secretary” plans (FWW #154-156). He finished the cherry piece (21 in. deep by 38 in. wide by 85 in. tall) with cherry stain and waterbased polyurethane.
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Q&A Sharpening a curved scraper Q: How do you tune a curved scraper without leaving flat spots when filing? — J E F F S T E I F E L , Pittstown, N.J.



A: FIRST, FLATTEN THE OLD BURR on the edge by laying the scraper flat on a bench and flattening the edge with a burnisher. Then hold the scraper vertically by clamping it in a wooden hand screw and placing the hand screw in a bench vise. This allows you to file a longer section of the curved edge without stopping. It’s important to file the edge at 90°, but don’t file straight across the edge as this will leave flat spots. Next, hone the filed edge and the two faces to remove the ragged edges left by the file and remnants of the old burrs. To prevent honing facets on the curve, hold the scraper between your thumbs, index fingers, and middle fingers. As you hone the edge, roll the scraper between these fingers while keeping it perpendicular to the surface of the stone. Then hone the scraper’s faces on 800- and 1,200-grit waterstones. Once the honing is complete, return the scraper to the hand screw and bench vise. Use a burnisher to roll a burr along both corners. Finally, with the scraper flat on the bench, straighten the burrs by drawing the point of the burnisher along the inside of each burr to achieve the correct 30° cutting angle. (If your burnisher is not pointed, grind a 60° point on the end of it.) —Philip C. Lowe is a frequent contributor.



File without stopping. With the scraper clamped vertically, file along the curved surface; longer strokes are less likely to file flat spots. (Note the starting and stopping positions above and left.)



Hone on stone. Again using long strokes, hone the scraper’s curved edge at 90º over 800- and 1,200-grit waterstones, then hone the flat surfaces on the stones.



Burnish a burr. With the scraper clamped vertically again, burnish a burr along both corners of the curved edge. Then, with the scraper flat on the benchtop, use the point of the burnisher to adjust the angle of the burrs. BURR ANGLE 30°



Ask a question Do you have a question you’d like us to consider for the column? Send it to Q&A, Fine Woodworking, 63 S. Main St., Newtown, CT 06470, or email [email protected].
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Photos, this page: Thomas McKenna
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Q&A



continued



Mixing small amounts of finish Q: I’m new to woodworking and to mixing dyes and finishes. When instructions say to add a very small quantity of a desired color to a finish—say, in “2% or 3% increments”—how do I calculate those small percentages when I’m mixing just a cup of stain? Do I use a teaspoon, an eye-dropper, or what? —trevor anderson,



new York, n.Y.



A: when mixing a custom coloR, the measuring device is not as significant as the process. By using test samples, you can “sneak up” on the desired color by adding colorant “to taste.” Transport the colorant into whatever stain you are tinting in small increments—say, 1⁄4 tsp. or 1⁄ 8 tsp. at a time. Then mix and test. When you finally arrive at the correct color, write down how you got there (added two quantities of black, etc.) and then expand this formula to the final quantity and make enough for the job. Don’t forget to test that final quantity as well, just to be sure. —Teri Masaschi is a professional finisher.



Sneak up on color. Add small amounts of dye—for example, 1 ⁄8 tsp. or 1 ⁄4 tsp. at a time—to the finish to approach the desired color.



Use a test board. Wipe each successive mixture on the board until the desired color is reached. Keep a log of how you got there (colors and quantities) for future use.



Cut a lengthwise groove in a dowel Q: For a frame to



A: Routing a gRoove length-



hold glass shelves, I need to cut grooves 1/4 in. wide by 1/2 in. deep along lengths of 1-in. dowel. What’s the best way to do this?



wise in a dowel requires that



—Khodadad Betaharon,



rockville, Md.



Holders are the key. The dowel slides into a matching pair of holders. It’s locked in place by two setscrews.
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you keep the dowel from rolling as you make the cut. This can be done with a tablemounted router, a pair of holders, and two screws. Cut the sections of dowel 2 in. to 3 in. longer than you will need. Make two holders out of 1-in.-thick scrapwood. On a drill press, use a 1-in. bit to drill a hole in each holder. Use the fence to ensure that each hole is an equal distance from two adjacent sides of the holders, and check to make sure that the holes are lined up perfectly. Then drill a pilot hole into each holder. Run the dowel through the holders, and drive the screws through the



pilot holes to lock the dowel in place. With the dowel held firmly, set up the router table with a fence. The edges of the holders that lined up on the drill-press fence should run against the router fence while you make a stopped groove cut. Make the cut in a series of passes. Keep your hands out of harm’s way, up on the holders. After removing the dowel from the holders, you can cut it to length and discard the sections with the screw holes. —Gary Rogowski is a contributing editor.



Lower carefully to start. Begin the cut by lowering the dowel into the rotating router bit at the desired starting point, with the holders flat against the fence.



Photos, this page: Charlie Reina; drawings (p. 86, 90): Kelly J. Dunton
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A STRONG CASE FOR AMERICAN CRAFTSMANSHIP gives professionals the solution to keep hand tools organized and accessible. Threeags



B NEW 1469 S# AWF



Basic 7 pc. Router Bit Set #401



Tested #1 by Fine Woodworking Magazine in a head to head router bit test of 17 different brands.



Claremont, North Carolina



800-225-3982



whitesiderouterbits.com



“American Made for the American Woodworker” READER SERVICE NO. 138



www.fi newoodwor k i n g.com



Available in three work-ready sizes XL, LC, XXL-F



Whiteside Machine Co.



Vertical Tool Storage



8 7 7. 8 4 7. 1 4 4 3



W W W. V E T O P R O PA C . C O M READER SERVICE NO. 35



JULY/AUGUST 2007



89



Q&A



continued



Cutting half-blind dovetails Q: I am trying to create a new drawer for an old dresser, and I’m concerned about cutting the half-blind dovetails in the lipped drawer front. When I make through-dovetails, I always cut the tails first. Is there any reason to change for these halfblinds? (The drawer front is 3/4 in. thick with a 1/2-in. by 1/2-in. rabbet around the inside edges. It will attach to 1/2-in. sides.) —THOMAS DELIA,



Drawer front



A: You CAN STAY WITH Your CuTTINg order: tails first, then pins. But both cuts should come after you mill the rabbet around the inside of the drawer front. Measure the depth of the rabbet (it might turn out to be 15⁄ 32 in. instead of 1⁄ 2 in.) and cut the tails on the front ends of the drawer sides; their length should be equal to the rabbet depth. Once the tails are cut, use them to mark out the pins with a long, sharp pencil or knife on the inside face of the drawer-front side rabbets. Chisel out the pins, then fit and glue. —Charlie Reina is an associate editor.



Mt. Pleasant, Mich.



Keep your Fine Woodworking back issues looking brand new. Store your treasured copies of Fine Woodworking in slipcases for easy reference again and again! Bound in dark blue and embossed in gold, each case holds more than a year’s worth of Fine Woodworking. Only $8.95 ($24.95 for 3, $49.95 for 6). Postage and handling additional. CT residents add 6% sales tax, Canadian residents please add 7% GST.



To place an order using your credit card, call 1-800-888-8286. Outside the U.S. and Canada call 1-203-426-8171.



Pins, 1/2 in. deep



Rabbet, 1/2 in. wide by 1/2 in. deep



Groove for drawer bottom



Dovetailing a lippeD Drawer front



Drawer side



The half-blind dovetails are based on the rabbet that forms the drawer’s lip. The rabbet is milled first. Next, the tails are cut to length on the drawer sides. Then the tails are used to trace out the pins.



Project plans for every skill level If you’ve ever hesitated to start a project because you needed to scale the plans, your wait is over! More than thirty of Fine Woodworking’s most popular and versatile furniture projects are now available. Each plan contains step-by-step instructions and detailed illustrations that will take you through the entire process to the finished piece. Choose from a variety of projects: a simple bookcase, a Morris chair, a finely crafted Federal table, and more. Plans are available now, so visit our Web site for complete details.



Go to FineWoodworking.com/Plans
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There is no better joining technique, yet many woodworkers have had disappointing results and have “sworn off” Biscuit Joining. The problem is not Biscuit Joining, the problem is inferior machines and biscuits sold by big name competitors.



R



Love At First



If You Haven’t Tried Biscuit Joining with Lamello, Then You Haven’t Really Tried Biscuit Joining



...Slide!



THE NEW Mast R Slide™



Try it with a Lamello and you’ll change your mind...fast. In fact, we’re so confident, we offer a 100% satisfaction guarantee on all of our power tools. With Lamello, you’ve got nothing to lose and everything to gain: speed, precision, strength, and versatility.



JessEm’s New Mast-R-Slide™ Precision Sliding Cross-Cut Table is the ultimate add-on for your tablesaw. Thirty double-sealed precision bearings in an innovative linear guide mechanism provides an exceptionally smooth and accurate cross-cutting solution. Fits most tablesaws and offers a maximum cross-cut of 36 inches. Upgrade your saw with a Mast-R-Slide™ from JessEm Tool today.



1-800-A-LAMELLO www.csaw.com [email protected]



Visit us at www.jessem.com Call: 866-272-7492 • Barrie, Ontario Canada READER SERVICE NO. 119
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PIVOT FRAME JIG The Pivot Frame Jig Set is universal in nature and performs a number of valuable routing applications.



Converts to a beam trammel in seconds. Permits surface ski frame operations. Anti-tipping device for template routing. Cuts rings, scalloped designs & decorative patterns.  Fits to routers with  ” diameter fence rods at 2 



” centres.    



To see the Pivot Frame Jig and the rest of our new 2007/8 range of products visit us at the AWFS show, Booth #24101.    



www.trend-usa.com Tel: (270) 872 4674 Fax: (866) 204 5441



D EALE R E N Q U I R I E S W E LC O M E READER SERVICE NO. 73



www.fi newoodwor k i n g.com



READER SERVICE NO. 142



JULY/AUGUST 2007



91



a closer look Understanding figure in wood HOW IT HAPPENS, WHAT TO CALL IT, AND HOW TO WORK IT B Y



T H O M A S



R .



S C H R U N K



I



magine 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 straightcell 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,



92



FINE WOODWORKING



Figure found in normal growth 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.



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.



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.



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 stump-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.



Photos, except where noted: Mark Schofield; this page (ray fleck): Thomas R. Schrunk
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ORDER ON-LINE Our extensive offering of stock wood turnings, custom quoting, and order tracking is available 24-hours a day, 7 days a week at:



:PV$BO.BLF "OE5BLF)PNFǰJT #FBVUJGVM3PDLJOH $IBJS%BZ$MBTT



www.OrderKitchenLegs8.com



$IFDLPVSXFCTJUFGPSPVSFYDJUJOHDMBTTTDIFEVMF
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Quality Pen Kits and Other Turning Kits



• Wholesale & Retail



THE



• Designers & Manufacturers



CO. Inc.



ORDER ONLINE:



www.OrderKitchenLegs8.com ORDER LINE:



CALL OR E-MAIL FOR FREE CATALOG 18745 Sheldon Rd. • Middleburg Hts., Ohio 44130 U.S.A. Ph: 216-898-8956 • Fax: 216-898-8962 • E-mail: [email protected]



Wood Products, Inc.



800.849.8876



CaLL fOR a CataLOg:



800.481.2307



4620 GA Highway 123 • Toccoa, GA 30577 • Email: [email protected] READER SERVICE NO. 32



Don’t Compromise A combination of Innovative Design and Industrial Quality...  Powerful Machines  Easy to use  Affordable



Want to s ee our machines in action? C heck out the videos on our website!



Choose a Mini Max machine, and get it all - “best in class” quality at a great price! Built Smart, Built Tough, Built by Mini Max Visit us at AWFS booth #5625



Mini Max USA toll free - 866.975.9663 www.minimax-usa.com



C26 Combo



CU410 Elite S Combo



FS30 Jointer/Planer



S45N Bandsaw



Minimax Canada - 450.446.0665
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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
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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.



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.



BLISTER/QUILT This figure consists of a series of forms, often varying in size, that visually resemble threedimensional 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 (left), one side will look concave, and the matching side will look convex.



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 burl. 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.



Photos, this spread (bird’s eye, blister, fiddleback, mottled, bee’s wing, pommele): Thomas R. Schrunk



CURLY/TIGER/FIDDLEBACK



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 (above 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 (above right), mahogany, and narra.



POMMELE/PLUM PUDDING



Curly is a generic term that refers to undulant or wavy growth patterns. These range from modest irregular waves (top) to full-blown fiddleback (bottom). 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, fiddleback 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 (center) 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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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.



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.
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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 handplaning 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. =



Working figured wood



By machine. You can rent time on a wide-belt sander at a commercial lumber shop to thickness figured boards (above). Dampen and angle curly boards before power-planing them (right).



By hand. The high cutting angle of a cabinet scraper works well when smoothing curly boards that bench planes tear out.



American Association of Woodturners Join Today! Your membership includes: • Subscription to American Woodturner, the premiere international woodturning journal. American Woodturner features the latest techniques, work by top artists, show and competition information and more • Eligibility for Educational Opportunity Grants • Annual international symposium • Member discounts on AAW instructional books, videos, DVD’s, and logo merchandise • Networking opportunities • Membership Directory, including resources, instructors, and local chapter contacts • Member discounts at stores nationwide • General, business, family and student memberships
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American Association of Woodturners



222 Landmark Center, 75 W 5th St, St. Paul, MN 55102 651 484-9094 fax 651 484-1724



We Manufacture & Service



SHAPER & MOULDER KNIVES FOR WilliaMS & HuSSey • Foley BelSaW RBi • WoodMaSteR • GRizzly • SHoP FoX • CoRRuGated BaCk We distribute Freeborn • LrH • AmAnA • Forrest Quick Deliveries top Quality Products at Competitive Prices



Gluing up a case takes patience. Finding the article that shows how, shouldn’t.



NORTH: 22 Meadow Road Florida, NY 10921 phone: 800-228-8151 fax: 845-651-1097 SOUTH: 129 Loc Doc Place Mooresville, NC 28115 phone: 800-396-9091 fax: 704-663-4277



See us at oth AWFS Bo # 6931



W. Moore Profiles LTD. www.wmooreprofiles.com - Serving the Industry for over 15 Years -
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• Patent-Pending Air-Cooled, Dry Sharpening System • Precision Repeatability— 20°, 25°, 30°, and 35° Bevel Angles • Fast & Easy to Use, No Jigs Required • Sharpens Chisels, Plane Irons, Carving and Lathe Tools, & More



The Best of Fine Woodworking DVD 2nd Edition is the easiest way to locate the back-issue article you need. Enjoy quick computer access to 30 years of timeless information: over 1,000 articles, 2,000 tips, plus Bonus Video, and more. $125.00 (Product #011023)



Call toll free 800-888-8286 offer code M180077 or go to



FineWoodworking.com/FWDVD Shipping & handling extra. Payable in U.S. funds.
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Innovative Edge-Vision™ Slotted Wheel lets you see the cutting edge as you sharpen



Chisel Port ensures precision repeatability of bevel angles



www.worksharptools.com • 1-800-597-6170 READER SERVICE NO. 96
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WOODWORKERS MART CraftsmanStudio.com



CUSTOM
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MILLWORK
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Fine Tools - Fair Prices - Fast Shipping
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See ad index on page 107 for reader service number.
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