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Build a master’s bench from plain old 2x4s and plywood.
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Workbench The Best $250



Thrifty Construction



By Tom Caspar



Rugged boxes made of nothing but 2x4s and plywood add up to a high-performance bench that costs peanuts to build.



This rock-solid workhorse is simply four easy-to-build 2x4-and-plywood boxes. EXTRA-LARGE TOOL WELL



Q



uick, cheap, solid. You can’t ask much more from a workbench, and this one delivers it all. Made of out nothing more than ordinary construction lumber, this durable, 250-lb. heavyweight has all the features of a master cabinetmaker’s bench: a gigantic face vise, a slick tail vise and a rock-solid base. You’ll spend a measly $150 at a home center on lumber and hardware. Add $70 to $150 for a face vise (see Sources, page 43). We used a cool-looking, top-notch model, but any big vise will do.



SIX-FOOT TOP



BENCH DOG



Ingenious Tail Vise Hold any project with no awkward clamps to get in the way. LOW-COST TAIL VISE



Tools and Materials If you have limited tools, don’t worry. It’s perfectly possible to build this bench using nothing but a pair of sawhorses, a circular saw, hammer, drill, combination drill bit, router and flush-trim bit, hacksaw and socket set. That’s it. A few more power tools (a miter saw, drill press, tablesaw and belt sander) make the job a lot easier, though. The materials are nothing special, just 2x4s, 2x6s and two sheets of ordinary underlayment plywood (the kind with 1/8-in.-thick face veneer). Be picky when choosing your solid lumber. Look for boards that are straight, free of large knots and have full-width edges. Reserve your straightest boards for the top frame. Preparing the Plywood Start by cutting out the plywood panels. Factory edges are good enough, so you don’t have many cuts to make. The few corners that have to be absolutely square are already done! 1. Draw the outlines of all the plywood 35
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HUGE FACE VISE



FLEXIBLE STORAGE SPACE



Got a hammer, drill and circular saw? That’s virtually all it takes to build this awesome workbench.



RIGID BASE



panels (A1, B1, C1 and C2) on two sheets of plywood (see Fig. C, page 41 and the Cutting List, page 43). 2. Build a temporary cutting guide to fit your circular saw (Photo 1). It’s easy to make by nailing together two overlapping 1x6s cut just over 6 ft. long (you’ll use these boards later as parts of the bench).
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You Don’t Have to Be an Expert



The edge of the bottom board shows you exactly where the saw will cut, so you don’t have to do any complicated measuring. The top board guides the saw. Nail some extra pieces of 1x6 under the overhang of the top board for balance. 3. Place the cutting guide directly on the lines and cut all the panels.



4. Mark the screw holes (see Fig. D, page 41) on one side of an end panel (A1) and a center-section panel (B1). 5. Stack all four end panels on top of each other and drill 5/32-in.-diameter pilot holes all the way through them (Photo 2). Gang up the center-section panels and drill through them, too.



6. Countersink both sides of all the screw holes. (The countersink on the back side removes torn fibers, so you get a tight glue joint.) 7. Paint one side and all four edges of the panels black. This covers up the crazy figure and disguises the screws. A roller works great.



Building the End 2x4 Frame The method for building each section is basically the same; you glue and screw plywood panels to a 2x4 frame. Once you get in gear, you’ll bang out your bench in no



time at all.
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Workbench DRYWALL SCREW FLUSH TO EDGE



1X6 CUTTING GUIDE



END SECTION



CENTER SECTION



LEG FOAM INSULATION SUPPORT



4 PANELS



1



FIG. A



3



2



Cut panels from constructiongrade plywood with a quickie shop-made cutting guide. Even if you’re off by a bit, these cuts are going to be accurate enough to build the bench.



Measure the lengths of 2x4s directly from the plywood panels.The 2x4s should be fairly straight, but you don’t have to machine them any further.All you do is crosscut.



Drill pilot holes through a stack of four panels at once.This is much faster than laying out and drilling one panel at a time.



4



5



Nail the 2x4s together with a single nail at each joint.The joints don’t have to be super tight or perfectly fitted.The strength of the box doesn’t depend on complicated joinery.



Screw and glue plywood panels to the 2x4 frame. You won’t need dozens of clamps because the screws do all the work. Painting the plywood black disguises all the ugly screw heads.



A Rock-Solid Foundation



Spacing of Blocks



C7



2-1/2" DECK SCREWS



C3 D1 C6



D3 C3



D2 3/16" DIA. PILOT HOLE (TYP.)



D4 C4 D6 D5



C2



3/4"



1" SPACE (TYP.)



C1



6-1/2"



D2



D4 D3



SHIM



D8 FASTENING SCREW



5/8" BEVEL



HANDSCREW



3/8" DIA. PILOT HOLE (TYP.)



1" DIA., 3/8" DEEP RECESS



D6



A5



B2 A2 B1



B3



LAG BOLT TO FASTEN TOP



The 2x4 frame of the center section is slightly undersized to guarantee a tight fit between the bearing surfaces and the end section.



A1 FACTORY EDGE



COUPLER



A4 7-1/2"



5/8" OFFFSET



A5



1/4" BEVEL (TYP.)



1/2" DIA. THREADED ROD, B5



B4 A3



A solid-wood base can distort under pressure.



WIDE BEARING WIDE SURFACE BEARING SURFACE



Detail 2 Tight Connection Between Base Sections



5/8" DIA. HOLES (TYP.)



A workbench that shimmies and shakes is a giant headache, especially when you use hand tools. It’s supposed to stay still! The solution is having a heavy base that won’t budge or twist out of shape when you push against it. Our hefty base weighs 125 lbs. and doesn’t give an inch in any direction.



NARROW BEARING NARROW SURFACE BEARING SURFACE



A plywood base isn’t going anywhere.



D7 SCREW THROUGH TOOL WELL
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Join the knockdown base with humongous threaded rod. Nuts pull the sections so tight that the base is solid as the Rock of Gibraltar. After all, a workbench base can’t be too strong, can it?



FIG. B



Detail 1



Exploded View



C5



THREADED ROD



PREDRILLED HOLE



END PANEL



A cinch to assemble and built like a tank!



1/8" GAP CENTER SECTION BEARING SURFACE



END SECTION



Here’s a goof that’s really no big deal. In the rush to glue the plywood panels on the 2x4 frames, one of the joints opened up.After all, it’s only held together by a single nail. But the strength of the box isn’t compromised at all, because its incredible rigidity comes from gluing plywood to the 2x4s, not the tightness of these joints. No sweat.



GAP



A6 37
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Workbench DECK SCREWS EXTRA-LONG DRILL BIT FLUSH EDGE



HANDSCREW
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Rout the plywood top flush with the frame to make a large, even surface for the 1x6 rail. Select your best 2x4 for this front piece. It’s one of the few in the bench that must be perfectly straight. It pays to dig through a large stack of 2x4s to find this gem.



1. Cut the top and bottom 2x4s (A2). Measure the length of the legs (A3) directly from the plywood panel (Photo 3). Gang the top and bottom 2x4s at one end of the panel. The remaining distance from the 2x4s to the end of the panel gives you the exact length of the legs. Measure the spacers (A4) by the same method. 2. Cut the legs and spacers. Select the best looking wood for the face of the front legs. Mark “Front” clearly on the good face so you won’t be confused in the heat of assembly! 3. Select one leg for the middle. With a combination square set to 3/4 in., draw a centerline down the length of its narrow edge, on both sides. Draw a centerline all the way around the middle of each top and bottom piece (see Fig. D, page 41). Line up the centerlines when assembling the frame. 4. Nail the frame together on a flat surface (Photo 4). The floor will do. Make sure all the top edges are as flush as possible, so you have an even surface all around to glue the panels on. One nail at each joint is enough. (The nails only serve to keep the frame together long enough 40
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FRONT RAIL
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Assemble the front rail one block at a time.Two outer blocks trap one angled jaw of a wooden handscrew: the bench’s tail vise. Each succeeding block is spaced 1-in. apart, exactly the width of a combination square blade.These spaces become mortises for the bench dog.



to glue on the panels.) Predrilling the nail holes through the outer members makes alignment much easier. Assembling the Ends



It’s time to get out the glue and go to town. You’ve got a lot of screws to drive, but there’s no need to feel rushed. Once the panel is positioned the glue will stay wet long enough to run in all the screws. 1. Place one end panel on top of the frame. Nudge the frame square so it lines up with all four edges of the panel. 2. Tack down the panel to the frame with 4d nails at each corner. Turn the assembly over. 3. Run a large bead of glue along all the exposed edges of the 2x4s. 4. Place the other panel on top of the frame, align its edges with the frame and screw it down (Photo 5). 5. Turn the assembly over again, pry off the tacked-down piece of plywood with a hammer and pull out the nails. Then glue and screw the plywood back in place. Scrape off the glue squeeze-out before it hardens.
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Clamp the front rail to the benchtop and drill pilot holes for the lag bolts.The bolt heads are recessed so you have a completely smooth bench front.



6. Make the braces (A5) and drill 5/8-in.-diameter holes for the threaded rod (Fig. A, page 37). The thick braces spread out the enormous pressure of the nuts over a large surface. 7. Drill holes for the threaded rod through the plywood panels (see Fig. A, page 38). Rather than drill all the way through from one side, drill from both sides using the brace as a guide. This ensures that both holes are aligned so the rod will slip right through. Offset the brace 5/8 in. from the panel’s edge (Detail 2, page 37). 8. Cut all the feet (A6 and B4). Bevel the bottom edges to protect them from splintering. Drill deeply countersunk pilot holes for the screws so the screw heads can’t scratch your floor. Screw two feet onto the bottom of each end section. Building and Assembling the Center Frame



This frame has two important differences from the end frames you just made. First, it’s got holes for the threaded rod running through the



2x4s that you can’t afford to forget! Second, the frame is slightly shorter than the panels. When you assemble the whole base, any warp or twist in the center frame’s end 2x4s won’t affect the tightness of the joints (see Detail 2, page 37). 1. Cut the rails (B2) 1/4 in. shorter than the width of the plywood panels. Then cut the stiles (B3). 2. Drill 1-in.-diameter holes in all the stiles. The holes are oversized to allow a threaded rod coupler to pass through (Fig. D, below right). 3. Nail the frame together, then tack a panel to it. Check your alignment. The frame’s top and bottom edges are flush to the panel, but the ends of the frame are inset by 1/8 in. on both sides. Glue both panels, one at a time, as you did with the end sections. Attach the feet. Assembling the Base Two lengths of threaded rod (B5) bind the three base sections together with tremendous pressure. This large-diameter rod is surprisingly inexpensive, easy to disassemble and can’t possibly come loose. 1. Cut the threaded rod with a hacksaw (see Cutting List, page 43). File a small bevel on the cut ends to enable the nuts to thread easier. Join two pieces of threaded rod together with a coupler and slide the long rod through the holes in the center section. 2. Stand the center section on a level surface. Slip the end sections over the threaded rod and slide on two washers (Photo 6). Tighten the nuts. Assembling the Top Select your straightest 2x4s for this frame so you’ll get a relatively flat top. Put the best of the best in the front. 1. Predrill the pilot holes in the top and bottom panels (C1 and C2). Note that the holes in the upper surface of the top aren’t simply countersunk, but counterbored deep enough to accept wood plugs (the plugs cover all the unsightly screw heads). The easiest way to do this is to use a combination bit made



FIG. C Plywood Cutting Diagram Using factory edges for many of the plywood parts means fewer cuts and guaranteed square corners. All you need to cut out the parts is a portable circular saw and a shop-made cutting guide.



D7 C1 D7



C6



A1



C2



FACTORY EDGES



B1



A1



D7



A1



D7



A1



D7



B1



FIG. D Construction Details The plywood panels are glued and fastened to 2x4 frames with drywall screws. Predrill the screw holes as shown below, nail the frame together with a single nail at each joint, and you’re set.



TOP



3/8" DIA. WOOD PLUGS



8-3/4"



3/8" DIA. WOOD 8-1/2" SPACE (TYP.) PLUGS



8-3/4" 6-1/2"



3" (TYP.)



8-1/2" SPACE (TYP.)



6-1/2"



1-1/2" 3" (TYP.) (TYP.)



1" DIA. HOLE (TYP.) 6"



CENTER



1" DIA. HOLE (TYP.)



1-1/2" (TYP.)



THREADED ROD CENTERLINE



6"



5/32" DIA. PILOT HOLES (TYP.)



THREADED ROD CENTERLINE 12"



7" SPACE (TYP.)



5/32" DIA. PILOT END HOLES (TYP.)



6" SPAC (TYP.



6" SPACE (TYP.)



11-1/2"



11-1/2"



11-3/4" 4-3/4"



12"



7" SPACE (TYP.)
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Workbench FIG. E



FASTENING SCREW GAP



FOIL TAPE SHIM GUIDE BOARD T-SUPPORT
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Rout the handscrew jaws so they’re just a bit thinner than the opening of the front rail. Clamp a guide board to the handscrew and support the router with a T-shaped ledge and bridges of uncut wood.



for a #10 screw (see Sources, page 43). It will counterbore a 3/8-in.-diameter hole for the plugs and drill a pilot hole at the same time. 2. Nail the frame together, but leave off the back stretcher (C3) and all of the spacers (C6 and C7). Tack the top (C1) to the frame with 4d nails at each corner. Note that the front of the top overhangs the front of the frame by about 1/8 in. 3. Glue and screw the bottom panel to the frame. Make sure it overhangs the front of the frame just like the top panel. Then turn the frame over and glue and screw the top. 4. Attach the back rail and spacer with deck screws. The spacers bring the back rail up to the same height as the top, making a large, level surface. 5. Trim the front overhang with a router and a flush-cutting bit (Photo 7). Glue wood plugs in the screw holes and sand them flush. Building the Front The front of the bench is a sandwich of 1x6s and 2x6s that can be ripped individually on a tablesaw to match the thickness of the benchtop. This sawing
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Install the handscrew. Shim its moveable right jaw for a perfect sliding fit.You can easily raise or lower the height of the jaw to hold even the thinnest board on your bench.



removes the rounded edges on the top of the construction lumber, so your sandwich will have square edges on top and look like one gigantic solid piece when glued together. If you can’t get at a tablesaw, this isn’t absolutely necessary, but a flush front makes mounting the vise hardware much easier. 1. Cut one 1x6 and two 2x6s 6-ft. long (the length of the bench). Rip all three boards about 1/8-in. wider than the thickness of your benchtop. 2. Choose the best 2x6 as the outer board. Cut the spacers that form the dog holes (D2, D3 and D4) from the other 2x6. Drill two pilot holes for the deck screws in each spacer (Fig. A, Detail 1, page 38). 3. Starting at the right end of the bench, glue and screw the first spacer (D2), then clamp the handscrew around it to position the second spacer (Photo 8). Glue a small block (D8) on the left side of the handscrew to fill the void below the second spacer. Continue on down the line and cut the last spacer (D5) to fit. 4. Glue and screw the 1x6 (D1) along the top of all the spacers, completing the
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CUTTING LIST
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Workbench



Bench Dog SHIM



UNCUT BRIDGE



BEVELED FACE
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Tilt the front vise by adding washers as shims to compensate for racking.To securely hold any board, a vise should first close at the top.As you tighten the screw, the face of the vise straightens out, applying even pressure over the entire surface of the board.



three-part sandwich. Drill pilot holes for the lag screws with an extra-long bit (see Sources, page 43) and install the front rail on the bench (Photo 9). Clamp it in place so the top edge is proud of the benchtop. Level the front rail with a belt sander. 5. The jaws of the handscrew are too fat to fit in between the boards of the front rail. Use your router to make the jaws thinner, working from both sides (Photo 10). The final thickness of the jaws should be about 1/32 in. narrower than the opening in the front rail. The area you must remove is larger than the base of the router, so don’t take it all off at once. Leave some areas uncut to support the router, then knock these bridges off with a chisel after you’re done. Finish leveling the jaws with a block plane. Bevel the end of the right jaw with a small saw and chisel (same as the bench dog, Fig. E, page 43). This bevel improves the holding power of the handscrew, especially when the jaw is tilted backward at its maximum capacity. 6. Shim the right jaw of the handscrew with several layers of foil tape (the kind



The dog leans slightly backward when you grip a board in the tail vise. Bevel the head to keep its gripping surface upright. The wooden spring keeps the dog at any height, freeing your hands to adjust the tail vise.



1/8" DEEP



E2



Part



E1



SPRING



7/8"



Shopping List All the materials (except for the big vise) are garden-variety stuff, available at any home center. • 2 sheets of 5/8" fir plywood • About 120 lineal feet of 2x4s • 2 pieces of 1x6, 8' long • 2 pieces of 2x6, 8' long • 1 4x8 piece of polystyrene insulation, 1-1/2" thick, for use as a cutting platform only • 2 lbs. #6 coarse-thread drywall screws, 1-5/8" long • 1 lb. deck screws, 2-1/2" long • 1 lb. 8d finishing nails • 1 lb. 4d finishing nails • 4 pieces of 1/2" dia. threaded rod, 3' long • 2 couplers, 4 nuts and 8 washers for the threaded rod • 2 lag screws, 3/8" dia., 3" long • 5 lag screws, 3/8" dia., 6" long • 7 washers for the lag screws • 1 qt. flat black paint • 50 flat head maple plugs, 3/8" dia. • 1 gal. yellow glue • 1 handscrew, 12" long jaws • Foil tape



used for ventilation ducts) until it slides smoothly in the front rail opening (Photo 11). Then install the handscrew and secure it with a screw. Chances are, as the construction lumber dries out and shrinks you’ll have to remove the handscrew and peel off some shims to keep it sliding well. 7. Glue the vise face together (D7) with cauls and plenty of clamps. Cut the pieces oversize and trim the glued block on a tablesaw, if you can. Turn the benchtop over and install the front vise hardware with the largest and longest screws you can manage (Photo 12).



Overall Dimensions: 72"L x 27-1/2"W x 34-1/4"H Ends A1 A2 A3 A4 A5 A6 Center B1 B2 B3 B4 B5 B6 Top C1 C2 C3 C4 C5 C6 C7 Front D1 D2 D3 D4 D5 D6 D7 D8 Dog E1 E2



Name



Qty. Material



WxL



Panels Top and bottom Legs Spacers Braces Feet



4 4 6 4 2 4



5/8" plywood 2x4 2x4 2x4 2x4 1x6



15-1/2 x 29 23-1/2 26 5-1/2 29 3-1/2 x 3-1/2



Panels Rails Stiles Feet Threaded rod Shelves



2 2 5 2 4 2



5/8" plywood 2x4 2x4 1x6 1/2" dia. 3/4" stock



29 x 48 47-3/4 26 3-1/2 x 3-1/2 31 11 x 48



Top panel Bottom panel Stretchers Front Ends Long spacer Short spacers



1 1 3 1 2 1 2



5/8" plywood 5/8" plywood 2x4 2x4 2x4 5/8" plywood 1x6



16 x 72 24 x 72 69 72 22-3/8 1-1/2 x 69 1-1/2 x 8



Inner rail Right end spacer Angled spacer Spacers Left end spacer Outer rail Vise face Filler



1 1 1 9 1 1 5 1



1x6 2x6 2x6 2x6 2x6 2x6 5/8" plywood 1x6



72 4-7/8 x 2-1/2 2-3/4 x 2-3/8 4-7/8 x 4 4-7/8 x 14 72 7-1/4 x 15 1-1/4 x 2



Body Spring



1 1



2x4 hardwood



1 x 1-3/8 x 8 1/8 x 1 x 7



A buck a pound for the best bench around! Sources Woodcraft Supply (800) 225-1153, www.woodcraft.com Economy front vise hardware, #01E23; $68 Master cabinetmaker’s front vise hardware, #17D04; $110 Quick-release front vise hardware, #17A11; $140 (shown here) Handle for all three, #17E52; $5 Set of combination bits, #128900; $17 Extra-long, 1/4-in. drill bit, #11Z01; $9.



A m e r i c a n Wo o d w o r k e r



OCTOBER 2001



43



























des documents recommandant













The wired workbench - www.woodworking.nl 

and low-profile dogs stay out of the way of your tools. ClEvER ClAMpinG is bUilt in ..... Low-tech benchdogs. A sharp knife is all you need to cut the plas-.










 








Preparing the Workbench 

VectorTest.java and doubleâˆ’click it to open this file in the Java editor. .... (int i= 0; i < methods.length; i++) { addTestMethod(methods[i], names, constructor); } superClass= ... The resource containing the selected type is shown in a new perspe










 








250 

The engine started instantly and silently each time, with zero vibration even when revved hard. Sports Cruiser. There's a linear build of power, plus a pretty flat ...










 








PA 250 PA 250 - Domyos 

Réalisation : EVOLUTION. + 32 / 69 250 500. DECATHLON - 4, Boulevard de Mons - 59665 Villeneuve d'Ascq - France. NOTICE D'UTILISATION. OPERATING ...
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Independent R consultant, France. [email protected]. 2. Cloud Era Ltd, United Kingdom. [email protected]. * Contact author: [email protected].
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BOBCATÂ® 250 

Case Closed. The industry standard for reliability and performance. â€¢ Fully enclosed case with protective amour. â€¢ Accu-Ratedâ„¢ 10,000 watts of generator power.










 








MAC 250 

Configuring the optical system (MAC 250 only) . ..... Philips MSD 250/2. 2200 hr ... Verify that the voltage and frequency settings match the local AC supply.










 








â€œThe best papers are the boldestâ€� 

Rebecca continuum or try to shift our own natural posi- tion, an experiment that might go badly astray. Rebecca is a highly competitive individual whose first few ...










 








The Best Of Zakk Wylde 

It was the fast-gun attitude of the local music store that got him started with ... â€œI'd jam in a music store and all the jazz guys in there would lay this theory thing on.










 








Why Not the Best? - The Commonwealth Fund 

value for the resources devoted to health care. THE NATIONAL ..... In the first decade of the 21st century, the nation's health care system ...... 2006), available at http://www.ebri.org/pdf/notespdf/EBRI_ ... B. Kocher et al.,. Accounting for the Co










 








bureau 250 

INFORMATION CI-DESSUS A Ã‰TÃ‰ Ã‰TABLIE SELON BOMA / ANSI Z65.1 1996. SF. RENTABLE AREA = ABOVE INFORMATION ESTABLISHED ACCORDING TO BOMA / ANSI Z65.1 1996. 250. 10,936. 10,936. NOTE. Drawings and Area information were provided by a third party Archit










 








HPE 250 

Configurazione | Configuration. Potenza max all'albero | Puissance maximum à l'arbre. Potenza max all'elica | Puissance maximum à l'hélice. Coppia max ...










 








SK 250 

13mVâ€“1.55V. AF frequency response. 45â€“20,000 Hz. Signal-to-noise ratio. > 110dB(A)eff. ... Power adapter. DCA 50. Plug-in mains unit for 4 chargers. NT 50.










 








Mold Tooling Design Workbench Description 

The CATIA Version 5 Mold Tooling Design application helps you ..... the assembly constraints that have been defined between all the components of the mold. 1.










 








Chapter 3 Drawing Sketches in the Sketcher Workbench-II - CATIADOC 

To connect two selected elements with an arc, choose the Connect button from the Spline ..... From the shortcut menu, choose â€œName of the Elementâ€� ...... Answer the following questions and then compare them to those given at the end of this.










 








Best chisels on the market - MetoS Expo 

David DeToto, Leanne Furlong, Deborah Greene, Frank. Melbourne ...... Lowering an insert is a three-step process: Determine the depth, mark the depth, and cut the rabbet. Shim a low ...... SoLvenT-BaSed condITIoner LefT SPLoTcHeS. How blotch ...... t










 








THE BEST OF MINIMUM FAX 2018 LBF 

Everyone understands the last possible truth: that hope is ..... Saying polyphony for this novel would be an understatement. A free novel. A proof of unrestrained.










 








Cabinet Base Workbench Cutting Diagram 

QQ Left End Apron (1). 13/4 x 43/4 - 323/4. RR Right End Apron (1). 13/4 x 43/4 - 281/2. SS Support Beam (1). 13/4 x 33/4 - 921/2. TT Cross Supports (2).










 








Cabinet Base Workbench Cutting Diagram 

O Web Frame Frts./Backs (16) 3/4 x 11/2 - 221/4. P Trim Rails (8). 3/4 x 1 - 22. Q Drawer Guides (4). 3/4 x 15/8 - 223/4. DRAWERS, DOORS, & SHELVES.










 








Mold Tooling Design Workbench Description 

design a complete injection mold, from the mold base to the components using catalogs whether ... CATPart file from the online/samples/MoldDesign directory.










 








Chapter 1 Drawing Sketches in the Sketcher Workbench-I - CATIADOC 

After drawing the sketch in this environment, proceed to the Part Design or the ..... cursor. Left click on the element to select. Selection Trap. This is a method of ...
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