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Contents Features hands-on technique



Notch & Tenon Joinery



16



A classic look and strong joints are only a few saw cuts away We 'll show you how.



best-buitt jigs & fixtures



Band Saw Template Jig



18



This upgrade speeds up the process of making multiple contoured workpieces.



storage solutions



Wall-Mounted Tool Cabinet



9 ' W 24



Here's your chance to build a storage cabinet worthy of showing off your favorite tools.



Tool Cabinet



page 24



weekend project



Drop-Side Tool Tote There's more to this tote than meets the eye. You'll find ample storage space hidden inside.



best-buitt jigs & fixtures



Router Table Dovetail Key Jig



38



This easy-to-use jig allows you to add decorative splines to a miter joint.



Departments Readers' Tips router workshop



Using Edge Guides _ __ _ _ __



8



Follow these tips to get more use out of this essential router accessory



Using Edge Guides
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jigs & accessories



Doweling Jigs



~ 10



We'll give you the rundown on what to look for to get the best results with dowel joinery



materials & hardware



Load-Lightening Lid Stays



14



Choosing the right lid stay for your project is just a matter of understanding the options.



Shop Short Cuts



22



Check out our shop-tested tips and techniques for solving your woodworking problems.



hands-on technique



Secrets to Locating Hinges



36



Learn how to make your project look its best with these simple guidelines and tips.



Notch & Tenon Joinery 2
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Cutoffs O



ne thing I've learned from talk-



ing to other woodworkers is that



we all view our tools as an investment.



Even if our tools don't have a high dollar value, we wouldn't part with them. So no matter what their cost, protecting your tool collection is a natural part of the hobby.



In this issue, we're featuring plans for a wall-mounted cabinet designed to show off your most-prized hand tools. It's a great project for showcasing some special wood you've been saving for the right occasion. For everyday tools you need to keep at



,,,



hand, check out the drop-side tool tote. It's great for tasks both inside and outside the shop. No matter which project you decide to build, you're sure to pick up som e new woodworking skills along the way. Additionally, look over the plans for a couple of handy jigs. One will help you



Drop-Side Tool Tote
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cut identical, contoured parts at the band saw. The other jig we're featuring makes it easy to install dovetail-shaped keys on the comers of boxes and case assemblies. The



in the shop



RifAer Rasps & Files



42



Find out what makes these tools a "must-have" for fine detail and cleanup work.



keys give the project a classic, decorative look and also strengthen the joints. To top it off, we've incluaed some tips and tricks for getting the most out of some



setting up shop



Handy, Hardworking Awls



44



other common shop tools. We've packed a lot of useful information into this issue.



We'll get right to the point on understanding and using the different types of awls.



Just turn the page to get started.



mastering the table saw



Choosing the Right Rip Blade



46



There's more than one type of rip blade. Here's how to find the blade that suits your needs. great gear



Pocket Hole System
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This new jig makes quick work of creating strong and sturdy joints.
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This symbol lets you know there's more information available online at
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from our



Tips for Your



Shop Shop Space Saver Flathead



T-slot nut



CAM CLAMP. FLANGE 60LT, AND WASHER LOCK INSERT TO 6ENCHTOP



In my small shop, having a dedicated stand for every tool simply isn't feasible. So I built one of my benchtops to accommodate a variety of tools and jigs. The secret is the interchangeable insert. It allows me to slip in a different tool in no time at all. The benchtop is made from two layers of plywood. The bottom layer has a pair of T-tracks used for securing the insert in place. The top layer has a section cut out to accept the insert.



/'·



The drawing below shows the concept. You'll want to size the insert for the largest tool. And you'll need to take into account the storage space required for the tool when it's not in use. (Mine are stored on a shelf below.) Before gluing the two layers of the top together, I cut the pair of dadoes for the T-track. I located them to leave space for the tool and clamping hardware (photo above).



After gluing the two layers, it's just a matter of making enough inserts for your tools. I used flange bolts and cam clamps to secure them, but knobs would work just as well_ (drawing below)~ For a flat worksurface, make a blank insert and use the hardware shown in the left margin to fasten the insert at each comer (photo below). Robert Tindall Littleton, Colorado
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Tee Mallet While browsing the plumbing aisle of the hardware store, it occurred to me that a brass p ipe tee fitting would m ake a great mallet for the shop. I found two types, as you can se,at right - a round cast fitting and a square machined fitting. Now, I had to figure ou t a way to fasten the heads and handle. I wanted to be able to rep lace them when necessary, so using epoxy was out of the question. Instead, I used the fitting to cut threads on the wood parts for a solid connection. You can see in the photo at right how I filed notches in the threads with a three square file. This helps form cu tting edges to slice through the wood fibers. Next, I formed a square tenon on an extra-long blank for the heads and handle. The tenon is slightly undersized and the comers are trimmed with a chisel, as shown in the drawing at right. This provides enough "meat" to engage the threads of the fitting. After installing the blanks into the fitting, you can cut them to length and shape them to suit your tastes and comfort. Matt Huber,
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i Slot. A wide slot accommodates the spine of a saw while the blade slips into a kerf.



Quick & Easy Tool Till KERFS ARE CUT A FTER WIDE SLOTS ARE CUT



#Bx1W' Fh WOODSCREW



~



As my collection of hand saws grew, I needed a quick and efficient way to store them. The wall-mounted saw till you see here is a simple design yet can be expanded as needed to accommodate more saws and other tools (photo above). It consists of a wall bracket, shelf, and front edging.



.



NOTE: ALL KERFS SPACED 1Vz" ON CENTER



_,



I first cut the shelf to size. Next, I cut slots spaced evenly along the length of the shelf. You can see what I mean in the drawing. These slots provide room for the spine of a saw to slip into the kerf (inset photo). The kerfs are cut at the table saw. Just be sure to stop the cut when it reaches the slot. The bracket is simply a rabbeted piece of hardwood. I used glue and screws to fasten it to the shelf. Finally, a strip of thin edging covers the ends of the kerfs. Donald Henderson Orleans, Ontario



Quick Tips



~· •



i It's no secret that using a zero-clearance insert makes for a cleaner cut. But over time, they can get pretty chewed up. Rich Constand of Cincinnati, Ohio can usually restore an insert by using auto body filler. After filling the saw kerf with filler and Jetting it dry, you simply recut the kerf. This technique works great tor miter saw inserts, too.



6



i Jerry Gauthier of Kamloops, British Columbia uses an inexpensive bath or kitchen mat as a sanding pad. It not only protects the workbench but cushions the workpiece, too. And the nonslip rubber backing keeps it in place.
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Cove Molding Calculations When cutting cove molding at the table saw, the fences are set at an angle relative to the saw blade. Since math is my other hobby, I worked out a formula that calculates the fence angle for any simple cove, like the one shown in detail 'b.' The formula requires a bit of trigonometry. (Editor's Note: We've condensed Hugh's formula into an easy, downloadable PDF file you can find online at ShopNotes.com.)



Once the fence angle is computed, it's a simple task to set the miter gauge and use it as a reference to fix the fences to the table to cut the cove. The distance from the saw blade (set to the finished cove height) is determined by subtracting the cove width from the board width then dividing the remainder by two. You can see what I mean in detail 'b.' Hugh Davey Ellicott City, Mtzryland



COVE WIDTH DETERMINED BY POINTS AT WHICH BLADE EXITS AND ENTERS THE INSERT PLATE



a•



Fence Angle =



Where: H., = Height of finiahed cove W" = Width of cove T~o = Thickneaa of blade H.,



~~



~~w.,7



"-=(WIDTH OF WORKPIECE· We) /2



For custom cove calcula~ ONLINE tions. go to: ~ EXTRAS ShopNotes.com
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A Finishing tasks go a little smoother with these two tips. Duane Heng of Woodbury, Minnesota uses a lighting grid and marbles to support the workpiece when applying a finish. And to keep track of when and how many coats of finish he has applied, Cory Hoehn of Jeffersonville, Indiana uses the paper protecting the workbench as a notepad. He records the date, time, and number of coats, crossing out the previous entry
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10 • sin(coa·1(1-H.,I5))



BLADE~"



BE1WEEN CUTS UNTIL DESIRED HEIGHT OF COVE IS REACHED



W.,-T~o



coa·l{



NOTE: CUT COVE IN MULTIPLE PASSES RAISING
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Unlock the potential of your hand-held router with this precise, inexpensive accessory.



•



It's amazing to me just how many jigs and accessories there are for routers. However, one inexpensive router add-on that I consider a must-have is an edge guide. Although it was once a pretty common accessory, I think it's often overlooked now. That's too bad, because an edge guide can help you get more out of your router. Benefits. I like to think of an edge guide as a portable version Micro-adjuster lets you fine-tune the fence



Shop-made hardwood auxiliary fence faces increase control 8



~



of a router table. It's ideal for working on large workpieces that would be awkward to handle on a router table or table saw. As you'll see later, an edge guide lets you create custom profiles and details as well as cut precise joinery. Simple Design . As versatile as it is, an edge guide is a simple device. It consists of just two main parts - a fence and an arm that can be quickly attached to the base of your router, as you can see in the photos below. Arm positions to set the bit location



~fence



The fence can be locked in place anywhere along the arm to set the position of the bit relative to the edge of a workpiece. There are two other things I want to mention about edge guides. First, choose an edge guide that has a micro-adjust feature. This way you can fine-tune your setup for perfect cuts. The second thing is it's a good idea to add hardwood auxiliary faces to the fence. This provides a longer reference edge for better control, especially when starting and completing a cut. Using an Edge Guide. Using an edge guide is pretty straightforward. But there are still a few tips that are worth mentioning to get the best results. Start by clamping the workpiece securely so it can't shift in use. As you do so, be sure to check that the edge guide track freely along the edge and doesn't get hung up on your workbench. ..,.. Easy On. Most edge guides attach directly to the router's base with a pair of screws.
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The next thing to think about is the routing direction. Just like any hand-held routing task, you should move the router from left to right along an edge. During a cut, your main goals are holding the guide firmly against the edge of the workpiece and gently pressing the router down onto the surface. This does two things. First, it keeps the cutting depth consistent. And second, it prevents the router from drifting away from the edge, which can spoil a cut. Starting and ending a cut can pose a challenge. That's because only one side of the edge guide is making contact with the workpiece. To keep the router from diving into and o ut of the cut, shift your pressure to the side of the edge guide that's contacting the workpiece. With these basic tips in mind, you're ready to put your edge guide to use. Here are three ways I regularly use mine. Custom Profiles. One advantage of an edge guide is that you can use just a portion of a bit - whether it has a bearing or not (main photo, opposite page). This gives you more freedom in positioning the bit. And, you can mix and match bits to create unique profiles on cabinet and table tops. Joinery. An edge guide lets you bring the tool to the workpiece



! Dadoes & Grooves. The fence on an edge guide ensures joinery cuts are perfectly parallel to the ends or edges of a workpiece. for cutting joints on large case pieces. You can see two examples of this in the photos above. The left photo shows a dado being cut near the end of a long workpiece. Using the fence on the edge guide ensures that the cut will be perfectly parallel to the end. And I can easily make consistent cuts on other parts, too. The precise adjustability of an edge guide really comes into play when routing rabbets in plywood (right photo). Here I can use an ordinary straight bit to rout a rabbet that perfectly matches the thickness of the mating piece. As an added benefit, routing with an edge guide gives me great visibility and control for



making stopped dadoes, rabbets, and grooves as well. Decorative Details. The ability to rout parallel to an edge isn't limited to joinery. In the photos below, you can see how to create decorative details with an edge guide. With the fence set, you can make perfectly parallel and symmetrical cuts from each edge quickly and easily. Finally, an edge guide can be used on round pieces, too. The split fences create two contact points for routing around a table (lower right photo and inset). It's easy to see how an edge guide lets you get more from your router. And it's sure to become an essential part of your work. 4



-



Flutes. Combine a core box bit and an edge guide to quickly make fluted parts.
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Inlay Grooves. The split fence (inset photo) allows an edge guide to follow round tops for cutting inlay grooves.
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to 1ng a look at
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Doweling Jigs A doweling jig is a handy shop accessory. Here's what's available and what they can do .



•



Ralph Waldo Emerson said, "Build a better mousetrap and the world will beat a path to your door." When it comes to doweling jigs, it appears there are a number of manufacturers that feel the same way. Over the next few pages, you'll read about doweling jigs that range from a bare-bones Rockier model ($12), all the way up to the



Dowelmax, a top-of-the-line jig that will set you back just a bit over $310. That's quite a price range. But as you'll see, the price sometimes defines the capability and ease of use for many of the jigs. (For sources, turn to page 51.) The Tests. To check out how well each doweling jig performed, I ran each one through a set of basic joinery tasks - creating a face frame, strengthening a standard 45° miter joint, and joining workpieces edge-to-edge for a panel. I followed that up with some simple case construction jobs like making a comer butt joint and aT-joint (to add a shelf). Doweling jigs are good for other tasks, too. So I worked through a few other tasks, like creating a mortise and drilling centered, perpendicular holes to a surface. You'll find a summary chart on page 13 that details how each doweling jig fared on each test. Plus, there's information on the accessories included with each of



the jigs as well as with any optional accessories you can purchase.



ROCKLER JIG On the low end of the price range, the Rockier jig you see at the lower left has to be the simplest doweling jig I've ever used. _ It's nothing more than a hardened steel guide with a pair of %"-dia. holes drilled through it. Screwed to the guide is a clear plastic fence with reference lines. Two lines identify the centers of each hole and the third is the centerline of the pair. The first step in using the RockIer jig is marking a centered layout line across the joint of each workpiece. Then, using the center reference line on the jig, align it with the layout line on the workpiece and clamp the jig in place (photo at left). After drilling a pair of holes in one workpiece, just repeat the process on the other one. If all you ever wanted to do was create face frames, this is the
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jig to use. And for the price, that's a bargain. This jig will work for miter and edge-to-edge joints as well, although I didn't find it as well-suited for those tasks.



SELF-CENTERING JIG I wouldn't be surprised if the selfcentering jig you see at right is the one you picture when someone ·mentions doweling. It's a heavy-duty, well-machined jig that comes in a couple of different sizes depending on your needs. The one shown at right is available from a number of sources. It has a width capacity of 2" (some models go up to 4"), which can be somewhat limiting. But it does come with three pairs of bushings (~", 5116", and %") to meet the needs of most workshops. For edge-to-edge or face frame joints, this jig is quite easy to use and set up. You won't be doing case joinery with this jig, but for drilling centered holes in dowels (photo at right) or removing the waste to create a basic mortise (inset photo at right), this jig more than passes the test.



GENERAL JIGS Although the next two jigs are from the same manufacturer, I included both of them because they're each designed quite differently, as you can see below.



The first one I tried out was the General EZ Pro at the lower left. And I'll be quite frank, after using it on a basic T-joint, I was ready to set it aside and forget about it for the rest of the tasks I ran on the other jigs. In my opinion, it's a hassle to use and simply isn't accurate enough to create strong, solid joints. The problem starts with the included guide bushings. The "matching" drill bits fit loosely in the bushings, reducing the accuracy of the holes. And when making a T-joint, you have to align the jig to a layout line by eye and hold the jig in position by hand to drill one half of the joint, as you can see in the photo below. A workable joint can be created, but it's just not worth the effort. The Pro-Daweling Kit, on the other hand, fared a little better. It worked great at drilling into end grain, as shown in the right photo below. And again, with a little work, I could get acceptable edge-to-edge joints. However, there are downsides to the design of this doweling jig. Any workpiece edge or face you want to drill into can't be any wider than 4". That means using dowels to connect a shelf into the side of a cabinet is out of the question. Unlike the EZ Pro, the bits fit the holes in the



A Self-Centering. The design of this self-centering doweling jig makes it a great choice for drilling a perfectly square, centered hole in round stock (above). And you can set it up quickly for roughing out a mortise (inset).



drilling turret better, but I'd be a little concerned about how well it holds up after repeated use. This jig does work great as a basic guide for drilling holes square to most edges and surfaces. But I think you'll find that if your main interest is creating accurate joinery, you'll want to look at a few of the other jigs. General Pro Doweling Kit. Drilling holes



In end grain is simple with this .d}ulrtable jig.



A General EZ Pro. Creating a well-fitting T-joint is a challenge. Besides accurately transferring layout lines, you need to hold the jig in place while you drill the holes, which often end up misaligned.
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higher-quality



Jigs On these pages, you'll find a few



more doweling jigs that are worth considering. And on the opposite page, there's a handy summary chart comparing all the doweling jigs to one another. Finally, at ShopNotes.com, there's an online extra showing each jig along with the accessories that come with it and extras you can purchase.



VERITAS DOWELING JIG



ShopNotes. ~ ONLINE



:." 2JEXTRtJ.S. For more information on basic and optional accessories for each doweling jig, go to: ShopNotes.com



The next doweling jig I took a look at is made by Veritas (upper right photo). Like most Veritas tools, this doweling jig is wellmade. But what makes this jig unique is that it's based on the Veritas 32mm Cabinetmaking System. That does limit it usefulness when it comes to many doweling operations, as you'll see. Consistent Reference. Where the Veritas jig excels is joining boards edge to edge (or end-toend). The design of the jig allows you to consistently reference off one face on all your workpieces. This way, even if there's any variation in the thickness of the workpieces, at least one face of any glued up assembly will always be perfectly flush. An indexing pin and accessory gauge head (resting on the completed board in the photo) ensure accurate alignment of the dowel



I



A Veritas Doweling Jig. The design of this doweling jig ensures that even if your stock thickness varies slightly, one side of a glued up panel will always end up with flush joints.



holes from the end of the workpiece and along its length. This jig works well for face frame joints and miters, too. You'll need to reposition the clamping bases to do this. Here again, you can rest assured that the joints will be perfectly flush. Finally, the Veritas doweling jig can be used for mortises. Although it's not quite as convenient for this task as a selfcentering doweling jig. But it does come with bushings for %", 51].6'', and W'- the most common mortise sizes I work with. The Dow nsides. Unfortunately, that's about the extent of its abilities, Comer and T-joints for case assembly are off limits. And drilling into round stock and end grain are limited to workpieces you can fit between the clamping bases (about 11;]_6'' in thickness or diameter).



I started using it, I was pleasantly surprised by the results. Dual Drilling. Unlike all the other doweling jigs, you don't drill all the holes in one workpiece and then move on to the mating piece. The Wolfcraft jig is designed to damp the two mating workpieces into the jig at the same time. This allows you to drill one dowel hole and then immediately drill its mate. What I found was that it pretty much guaranteed that the holes lined up on edge-to-edge joints. I was able to get similar results for a comer joint on a case, as in the photo at left. This system makes the entire process go faster since you don't have to set up a second time for the mating workpiece. Miter and end-to-end joints worked out well, also. And as long as you can fit it between the clamps, you can drill perfectly square holes into end grain. WOLFCRAFT DOWEL PRO Can't Cover It All. While the After working with the Veritas Wolfcraft jig worked well in the doweling jig, I was a little skeptical tests above, a couple of the other moving on to the Wolfcraft Dowel tests didn't get a passing grade. Pro (photo at left). The fit and fin- While I was able to complete a ish weren't quite as nice, but once face frame joint with a little work, it wasn't quite as intuitive as I'd ~ Wolfcraft Dowel Pro. This is hoped. It required more careful setup since the alignment wasn't the only jig that allows you to drill mating holes at the same time to automatic. Drilling a centered hole in a dowel is out. And it's a ensure exact alignment. ShopNotes No. 116



hassle to create a centered mortise with the Wolfcraft. It only works with stock less than %" thick and then you have to use shims in many cases to get it just right.



Like many of the other doweling jigs, using the Dowelmax involves clamping a workpiece in place, drilling a set of holes, and then repeating the process on the mating workpiece. You can see how this works for a miter joint in the photo at right. As I mentioned, there isn't much you can't do with the Dowelmax (chart below). But it's really a joinery system, so it didn't fare as well drilling a centered hole in dowels of different diameters. Dowels up to 1" can be made to work. Considering everything else it can do, that's a pretty small price to pay. Conclusions. If you're thinking about adding a doweling jig to your arsenal of shop tools, many of the jigs detailed in the chart below are worthy of consideration. Which one you select will depend on the tasks you expect to face most often.



DOWELMAX The final jig I took a look at was the Dowelmax (upper right photo). But calling the Dowelmax a "jig" doesn't do it justice. As the included literature says, it's a "precision-engineered joining system" - a pretty accurate description as I found out. I'll get right to the point there probably isn't much the Dowelmax can't accomplish when it comes to joinery. Plus, it takes a lot of the frustration out of the process. And if you do have questions, there's an included DVD covering its many uses. Built-In Precision. The main reason the Dowelmax works so well has to do with its precisely machined aluminum parts. Every part fits perfectly. And the main parts can be rearranged to suit the task at hand.



! Dowelmax. The precision machining of the Dowelmax guarantees a perfect fit of every assembly It excelled at just about every task thrown at it, like the miter joint shown above.



Overall, I had to say I liked the



Rockier doweling jig. It's an inexpensive option and the perfect choice for face frame construction. But if my doweling jig has to be at the ready for just about any task, the Dowelmax is the handsdown winner. Exactly what I would expect for a tool with a base price of $310. 4.



19



{I



;:?'



g.



~ ~



Brand/Model



cJ



·S' ~



f



~



lt



I I.C.



!Jl



~



0



·~



~



~



&;-



s



cJ /J



.....



·S' 0 ~



/J



iO cJ cJ



~ (})



{I



~



·~



~



~



&



~



fl.)



·~



·S



§



~



{I



(!j



~ liJ



§ ~



... Comments



$12



y



y



y



L



N



L



N



L



N



Handles basic joinery
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Good, basic jig for many tasks



General EZ Pro $26
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Too difficult to use



General Pro
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Limited usefulness for joinery



Varllas
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Good, basic jig
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Mating holes drilled in both workp1eces installed in jig



Dowelmax
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Excels at almost every task



Rockier



NOTES: Y: Works with ease for task, L: Can accomplish task with effort or jig has limited capacity for task, N: Can't accomplish task. To see each jig and the included accessories, as well as optional accessories, check out ShopNotes.com ShopNotes.com
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Hardware



load-lightening



Lid Stays The key to a smooth-closing lid is this uniquely designed hardware .



•



A question I hear a lot from readers building a chest is how to control the dosing of the lid so it doesn't drop down too fast and hard - especially on your fingers. The answer is to use a lid stay. A well-designed lid stay should not only hold the lid open but allow the lid to slowly dose. Lid stays come in an endless variety of styles and finishes. So choosing the proper type depends on a number of factors. FIRST: WEIGH LID BEFORE ATTACHING TO CHEST



SECOND: MEASURE DEPTH OF LID



THIRD: USE FORMULA 6ELOWTO CALCULATE TORQUE ININCH·POUNDS



TORQUE



=WEIGHT x DEPTH + 2



EXAMPLE: 8 L6S. x 18" DEPTH + 2



\ \ \ \ \ \
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=72 INCH-POUNDS



TORQUE RATING When you start shopping for lid stays, you'll notice some models include a torque rating in their specifications. This rating is often listed as inch-pounds. But what does this really mean to you? Defining Torque. To allow a lid to dose slowly or with gentle pressure, a lid stay has to counteract the amount of torque generated by the lid. There are two factors that play into the torque rating - the depth of the lid in inches (front to back) and its weight in pounds. So the first thing you'll need to do is get out the bathroom scale and weigh the lid. Using the formula in the drawing at left, it's easy to calculate the torque rating of your lid in inch-pounds. Time To Shop. With this number in hand, you can start



shopping for a lid stay that will be appropriate for your lid. But finding the torque rating on some stays can be a frustrating exercise. You sometimes need to contact the vendor or manufacturer to get this information. And you might have to convert metric measurements to find exactly what you need. One of the more informative sources I've found is online at TheHardwareHut.com.



ONE OR TWO You could soon find that a single lid stay won't be rated high enough to support the lid. In this case, it's perfectly fine to use two of them - one on the right side of the chest and the other on the left. (Some stays aren't designed to be installed in the center.) Getting It Right. But you'll want to be careful when select-
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Flap Slav (Lee Valley OOU06.01)



Collar adjusts tension



Heavv-Dutv SoH-Down Lid Support (Rockier 30280 & 32090)



__



Available in right or left versions



\_



ing lid stays. If the total torque rating of the stays you install is more than the lid requires, it may not close all the way. And if the lid stays are too light-duty, the lid may still close too fast and hard. Trial & Error. The bottom line is that selecting the right lid stays can sometimes be a trial-anderror process. Even with the right calculations, you may find the stay isn't doing the job. So I often order a couple different types to get the right combination.



DESIGN VARIATIONS Another feature you'll have to take into account as you shop for lid stays is the type. By that I mean how it's designed to do its job. You can see some of the more common types on this page. Shock Absorber. The pistontype stay you see on the top left acts a lot like a shock absorber. But instead of using air, it relies on friction. As the lid closes, inner coils grab the shaft to resist the force of the lid. A collar on the end of the housing allows you to adjust the amount of tension for a range of torque requirements. This lets the lid close slowly. Spring-Loaded. Another common type of lid stay you'll find



makes use of a heavy spring. A few examples are shown in the right margin. The tension on the spring counteracts the torque of the lid. Some of these allow you to adjust the amount of tension by simply turning a screw. Others are designed for a specific torque rating, so you'll need to choose the one that best matches the torque of the lid. Most spring-loaded stays are designed to hold the lid all the way open (usually at 90°). They only need a gentle push to overcome the tension in the spring to close the lid. This type of lid stay is also the least expensive. Hingeless. Of the lid stays shown here, none are designed to act as hinges for the lid. For an easy solution that solves the problem of choosing hinges and stays, see the box below. The Right Choice. With the endless variety of lid stays listed in the catalogs, it's easy to be overwhelmed. But with the information I've detailed above, you should be able to narrow down your choices to the right type, style, and finish that complements your project. The satisfaction of a lid that closes softly and gently is worth the effort. A



Sell-Balancing Lid Supports (Rockier 33027 & 33043)



Available in right, left, or center mount



Lid Supports (Rockier, various)



Available in a range of torque ratings "'



rockier lid-stay



Torsion Hinge If you're looking for a fast, easy solution for fastening a lid to a chest, the Lid-Stay Torsion Hinges from Rockier can't be beat. With these hinges, you don't have to worry about installing a separate lid stay. Their friction mechanism serves double duty as a stay, too. As with other lid stays, you'll need to calculate the torsion of ShopNotes.com



,..



the lid on the chest to select the right combination of hinges. They're available in 30, 40, and 60 inch-pound capacities. The hinges are designed for%" material. And they'll support the lid in any open position. Closing the lid requires a gentle push, which makes it safe for young and old fingers alike.
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Technique



notch & tenon



Joinery Create this distinctive joint with a few simple techniques. •



f Perfect Fit. The goal is tenons that fit snugly in the notches.



Cutting a workpiece while holding it on edge can be a real challenge. And making an accurate cut while balancing it on end is even trickier. The narrow edge of the workpiece provides limited support. And the small face on a standard miter gauge really doesn't help out all that much. You're faced with both these tasks when cutting the notch and tenon joints used to build the tool cabinet on page 24. Notch and tenon joinery is used to connect the sides of the case with the top and bottom. The solution to the problem is simple - provide better support for the workpiece. All that's needed is a miter gauge and a tall auxiliary fence. Tall Auxiliary Fence. Attaching a tall fence to the miter gauge gives additional support to the



workpiece when making a cut. Plus, it backs up the cut to prevent chipout on the workpiece. This way, you can make your cuts safely and accurately. The size of the auxiliary fence is the key. It needs to be tall enough to provide support for the workpiece while on edge or end. But it also needs to provide a place to securely grip the workpiece. Since the sides of the case are 8" wide, I made my fence 834" tall. You can use any straight, flat piece of material. (I used 34" Baltic birch plywood.) Since the fence also helps to reduce chipout on the workpiece, it should extend beyond the right side of the blade (%" in my case). And although it's not critical, · I like to attach adhesive-backed



sandpaper to the face of the fence. It helps keep the workJ*ece from shifting during a cut. Setup. The workpieces that make up the top and bottom of the case fit inside dadoes and notches cut in the sides. You can see what I mean in the photo on the left. This makes for a strong joint, but in order to have a tight fit, the dadoes and notches need to line up perfectly. A simple solution is to use the rip fence as a stop to locate the cuts. Since you won't be cutting through the workpiece, this is safe and more accurate. And the great thing is that the dadoes and notches are the same distance from both ends of each side, so you only have to set your rip fence once. They're also the same
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width, so once you have your dado blade installed to match the thickness of your workpieces, you can begin making the cuts. Dadoes. I started by cutting the dadoes first, since they're only %'' deep. Starting with the shallow cuts and then progressing to the deeper cuts helps minimize chipout by ensuring that the top of the cut is always supported by the auxiliary fence. The photo at right shows how it's done. Once all the dadoes are complete, you can move on to the notches. Notches. As I mentioned, the dadoes and notches in the edge are aligned, so there's no need to adjust the rip fence. All you have to do is adjust the height of the dado blade for the notches (%" for the tool cabinet) and you're ready to make the next cuts. This is where the tall auxiliary fence really starts to come in handy. With the workpiece on edge, you can hold it firmly against the face of the tall fence. If you look at the main photo on the previous page, you'll see what I mean. Now you're ready to make the cuts. Just be sure that the end of the workpiece is against the face of the rip fence. Tenons. With the notches cut, the next step is to mark the layout lines for the tenons. And that's pretty straightforward. If you look at the photo at the upper



! Cut Dado. The rip fence acts as a stop when



! Mark Layout Lines. The notches



making the cuts. This ensures that the dadoes and notches line up perfectly



in the side help to mark the layout lines for the tenons.



right, you can see how I did this. Simply lay the sides over the top and bottom pieces and use the notches in the sides to accurately mark the inside edge of the tenons. You'll want to mark lines on both sides of each workpiece. I'll explain why in a second. Rather than cutting the cheeks of the tenons first, I prefer to start in the middle of the workpiece and work my way out towards the tenons. The photo below shows you how. This lets me sneak up on the fit of the tenons in the notches. You don't need the rip fence for this, so move it out of the way. Also, the design of the tool cabinet calls for the tenons to stand proud of the case sides. So I



Use the rip fence to finetune the final size of the tenon.



L ! Remove Waste. Start near the middle and remove waste towards one tenon. Flip the workpiece around and work toward the other tenon.
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don't have to adjust the height of the dado blade for these cuts. You'll really appreciate the tall fence when you set the workpiece on end. A firm grip holding both edges of the workpiece against the fence is all you need to make the cuts safely. As I mentioned, start in the middle of the workpiece and work towards one of the tenons. Don't cut to the layout line just yet. Flip the workpiece and use the layout line on the other side as a reference mark to cut towards the other tenon. You'll want to use the rip fence to make the final skim cuts. This ensures that the tenons are centered and identical in size. Check the fit and adjust the fence as necessary until the tenons fit snugly in the notches. Once the fit is secure, the joinery is complete. 4



Solid Joint. A snug fit creates a solid connection between both workpieces.
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t.Jar JcJ sa vv Cutting multiple, identically shaped parts has never been easier. This simple jig is the key.



•



Whenever I have a project that calls for identically shaped, contoured parts, I Like to use a template to quickly lay them out. Another benefit is the template can also serve as a cutting guide to rough out multiple parts on the band saw, as you can see in the photo above. And after the parts are cut, you can clean up the cut using a flush trim bit in your router table.



18



The trick to quick and easy results is to use a jig to help guide the workpieces through the blade. The simple jig you see here does the job. It works because the blade is nestled between two contact points on the curved guide (photo at right). These points guide the template (and workpieces) as you cut. Simple Jig. lf you take a look at the Exploded View, you'll soon



! Guide. The template is steadily guided by a contact point at the front and rear of the blade.
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realize that the template jig is a quick build. A hardwood base supports two steel rods and an adjustable guide. A set of rareearth magnets keeps the jig secure on your saw's table. Magnetized Base. To start building the jig, cut the base to size, as shown in Figure 1. The next few steps are going to require some time at the drill press. It's important that the jig doesn't slip out of position in the middle of a cut. Three large rareearth magnets and cups securely lock the jig to the saw table. You'll have to drill a set of three counterbores to accept the magnet cups. Those cups increase the strength of the rare-earth magnets. The key to drilling the counterbores is getting the depth right. For maximum "grab," you want the magnets to sit flush with or just a hair proud of the base, as you can see in Figure la. You can make use of the depth stop on the drill press to help you accomplish this goal. After completing the counterbores, you can install the cups and magnets. Designing a Release. The challenge with using these types of magnets is they're so strong I found they made thejig difficultto remove from the saw. I had to find an easy way to release the magnets without damaging the jig.



Exploded View Details Materials & Hardware



&LADE RIDES IN NOTCH



A Base (1) 8 Guide (1) C Nose (1)



L



THREADED KNO& LOCKS GUIDE IN POSITION &ASE PROVIDES SOLID FOUNDAnON FOR JIG



RELEASE KNO& INSTALLS IN THREADED INSERT



A studded knob in a threaded insert does the trick You simply turn it to "pry" the magnets off of the saw's table. I filed the end of the stud smooth to prevent marring the saw table. While you're at the drill press, it's a simple task



'



Y.."-20 THREADED INSERT



to drill the hole for the threaded insert {Figure 1). There's a trick I use to install threaded inserts. I use a bolt with the head cut off as an installation tool (margin photo). Just chuck the smooth end in your drill press. Spin a pair of hex nuts and threaded insert onto the bolt. You can snug the nuts tight against the top of the insert. Then with the power off, use one hand to spin the chuck while using the other hand to apply downward pressure with the quill lever. Finally, loosen the chuck to remove the bolt from the threaded insert.



NOTE:



&ASESHOWN &OTTOM SIDE UP
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:V. X lY2 - :V.



• (2) ~· -dia. x 6" Steel Rods • (1) Y.."-20 x 1:V." Carriage Bolt • (1) Y." Washer • (1) V.."-20 Insert Knob • (1) Y.."-20 x 1" Studded Knob • (1) !1.."-20 Threaded Insert • (3) 3~"-dia. Rare Earth Magnets • (3) Magnet Cups w/Fh Screws



llf.."·DIA. RARE·EARTH MAGNET~ w/CUP & SCREW ~



~ i



:Y4x4-6 :Y4x1Y2-S
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A Straight. Use the drifl chuck to ensure the threaded insert is instafled straight.



creating the



Guide To complete the jig, the next step is to install two steel rods and make the adjustable guide. Figures 2 and 3 provide the details. Two-Piece Guide. The guide is made from a long blank that's drilled to fit over the steel rods. The guide adjusts up and down to accommodate thick or multiple workpieces. A short "nose" piece adds contact area to the guide and allows you to lower the guide to cut thin workpieces. I started by cutting the guide to length and gluing on the nose. Then form a gentle curve that allows you to follow a contoured template, as shown in Figures 2 and 2a. The shape of the curve can be modified to suit your project- the tighter the curve on the guide the smaller the radius it can follow on the template. I used a narrow blade on the band saw to form the notch shown in Figure 2a. This creates the two contact points for the template - one each at the front and rear of the band saw blade. FIGUR E



NOTE: SECURE RODS INTO 6ASE WITH EPOXY



~E



U



NOTCH SIZED



TO FIT AROUND 6LADE



SIDE VIEW Guide Rods. At this point, you're ready to drill the pair of holes for the rods. I drilled through the guide and base at the same time to ensure the holes were aligned. To create a little clearance between the back of the nose and the base, I used a~" thick spacer to locate the guide on the base (Figures 2 and 2b). After securing the guide with tape, you're ready to drill. The n ext step involves removing the guide from the base and heading to the band saw. To make it possible to clamp the guide to the rods, I cut a long kerf in the guide, stopping at the second hole (Figure 3). Finally, you can drill the hole to accept the carriage bolt.



SIDE VIEW



Install the Rods. I cut the steel rods to length and filed the ends smooth before securing them in the base with epoxy. All that's left is to install the hardware before you can put the jig to good use. Hard ware. You can also see in Figure 3 the hardware I added that allows the guide to be clamped in position on the rods. It consists of a carriage bolt, washer, and knob. Once the jig is complete, there are a few tricks to getting consistent results. Take a look at the next page for some helpful, stepby-step instructions. 4:



CLAMP KN06
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the Tern late Ji



When it comes to cutting identically shaped workpieces, the template is the key. First, the template is used with the jig at the band saw for cutting the parts to rough shape. Then you can use the same template to finish smoothing the workpieces at the router table. The photos here step you through the process I used to cut a set of small corbels, like the ones shown on the right. The process starts by stacking the blanks for the parts and the template using double-sided tape (Photo 1). For the next step, I like to make a rough cut to remove the bulk of the waste, as shown in Photo 2. Doing this



makes it easier to maneuver the template along the jig for the finish cut. You don't have to be too exact here. This step should go fairly quickly. Now you're ready to set up the jig on the band saw. You can see how this is done in Photo 3. The goal is to set the jig so the contact points on the guide are about Ytl beyond the blade. The next step involves adjusting the height of the guide. For this, I use the workpiece as a gauge (Photo 4). With the jig set up, you're ready to make your final pass at the band saw to trim the workpiece closer to its final shape (Photo 5). The key is to keep the



template riding against the contact points of the guide as you go. Finally, you can head over to the router table and use the same template for final shaping. For this, I use a flush trim bit. The template rides on the bearing of the bit for a smooth cut (Photo 6). After a little sanding, you're ready to put your parts to use on your project.



Stick & Stack. Use double-sided tape to stack the workpieces and fasten the template in place.



Roughing to Shape. To allow the workpiece to clear the base of the jig, you may have to remove some waste.



Jig Position. The blade fits in the notch on the guide. The points of the nose should extend YJ6. beyoncHhe blade.



Guide Height. Adjust the guide so it contacts the template, making sure it doesn 't contact the workpiece.



Cutting to Shape. Keep the template in contact with both points of the guide as you move through the cut.



Final Trimming. With the template still attached, use a flush-trim bit to create a smooth, finished shape.
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Our Shop



Shop Short



li!/4"-WIDE FENCE



Cuts •



Reversible Drilling Guide Getting shelf pins aligned so the shelves don't rock and wiggle can be a challenge. For this reason, I turn to a shop-made drilling guide. The guide helps make sure all the holes are consistent. I used a guide to drill the holes in the cabinet sides for the tool cabinet (page 24). The problem is the holes are offset a different distance from the back edge and the front edge.



FRONT EDGE



This two-sided guide allows you to accurately locate the shelf pin holes from both edges. As you can see in details 'a' and 'b,' two hardboard fences locate the holes from the front or back edge of the cabinet side. The wide fence is used when drilling the holes along the front edge. A narrow fence on the other side of the guide is used to located the holes further in from the back edge.



Using the jig is simple. Line up the centerlines of the jig and cabinet side (drawing above). After clamping the jig in place, you can drill the holes. Then just repeat the process for the other set of holes.



REAR 6ED



Dovetail Key Backer When routing the slots for the dovetail keys on the tool tote shown on page 30, it's important to support the back of the workpiece as the bit exits. This way, you'll reduce tearout and leave a nice, clean edge to highlight the dovetail keys. The jig I used for cutting the slots incorporates a replaceable hardboard backer just for this purpose. It slips into a dovetailed recess (main drawing). I cut the recess at the router table using a dovetail bit. The depth of cut should equal the thickness of the hardboard you'll
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REAR 6ED MATCH THICKNESS ....Y. OF 8 ACKER
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2 RECESS



~



be using for the backer (detail'a'). After routing the two sides of the recess, clean out the waste with multiple passes. Making the insert is an easy task at the table saw. I made several to have on hand by ripping long stock with the blade tilted.



ShopNotes No. 116



CuHing Half Laps The broad, face grain gluing surface of half laps makes for a solid joint. That's why I chose it for the tool cabinet doors shown on page 24. I wanted joinery that would last as long as my tools. Creating tight-fitting half lap joints is easy to do at the table saw. A wide dado blade makes quick work of removing the waste. But there are a few techniques to point out that will help you along the way. Blade Height. The key to getting joints that are flush is the depth of cut. The goal is to remove exactly half the thickness of the workpiece, as you can see in the drawings at right. To work toward this goal, I use test pieces that are the exact thickness of my workpieces to adjust the blade height. Figure 1 shows how this works. Mark a "halfway point" on each piece and then set the dado blade height to be a little bit below the mark. After you make a cut across the end of each piece, simply overlap them to check the result. Raise the blade slightly and repeat the process until the faces fit flush, as in Figure l a. Length of Cut. With the blade height set, all you need to do is set the length of the cut. First, set the rip fence so that the distance from the outside edge of the blade to the fence is about



1M' shy of the final length. Then make your first pass on one workpiece, as shown in Figure 2a. Make multiple passes cutting away the waste from the end, as shown in Figure 2b. Since the fence isn't set to cut the cheek to final length, the end won't be flush. But now it's easy see how far to cut back the shoulder for a perfect fit. Just sneak up on the final cheek length by adjusting the fence away from the blade until the fit is flush. 4.



'f Rock-Solid. Wide shoulders and lots of gluing surface make a half lap a tough, all-purpose joint. WIDE SHOULDERS
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Flush Trim Tern
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Sanding the large radius on the ends of the tool cabinet sides (page 24) can be time-consuming. And it can be difficult to cut each end identical to the others. The solution to making a nice smooth cut that doesn't require a lot of sanding is to use a hardboard template, your router, and a flush trim bit. Getting a smooth layout and curve is a lot easier on a piece of~" hardboard. And once that's done, you're guaranteed identical curves on the ends of the cabinet sides. Just stick the template down with double-sided tape, use a band saw to remove most of the waste, and then trim it flush with the router.
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NOTE: FIRST ROUT SHORT (~"), SECTION RIGHT TO LEFT TO PREVENT tHIPOUT, THEN REMOVE REMAINING WASTE ROUTING LEFT TO RIGHT
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storage solutions



Store and display your favorite tools in a cabinet that breaks the mold of traditional storage .



•



Some of my tools have been handed down through the generations. So when I design a cabinet to store and display them, I want it to share the same level of detail and craftsmanship as the tools themselves. I think you'll agree that this design fits the bill.



24



The cabinet features ample space for some of your favorite tools and the glass doors make it easy to see the contents. Decorative details such as highly figured wood and gentle curves really make it stand out. Finally, unique joinery brings it all together. ShopNotes No. 116



Exploded View Details OVERALL DIMENSIONS: &•D x 24"W x 30"H CABINET TOP CAN BE USED FOR ADDITIONAL STORAGE



CURVED SIDES REDUCE VISUAL WEIGHT OF CABINET



CLE.A T SYSTEM SECURES CABINET TO WALL



HALF-LAP JOINTS IN DOORS ARE SELF-SQUARING



PLYWOOD



eACK
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PREVENTS RACKING



DECORATIVE WALNUT PEGS ADD CONTRASnNG COLOR



NOTE: REFER TO PAGE 16 FOR HANDS-ON NOTCH AND TENON TECHNIQUE



PEGS SECURE SIDES TO TOP AND &OTTOM OF CASE



SOLID CASE CONSTRUCTION USES NOTCH AND TENON JOINERY



Materials & Hardware CAS£
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A B C D E F G H



Top/Bottom {2) Sides {2) Back Panel {1) Rails {4) Stiles {4) Glass Stop {1) Shelves {2) Hanging Cleats (2)
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• 24 · 30 22:V.. X 25 · Y.. Ply. :v.. X 2Y. -11 :V.. X 2 • 24Va Y.. X Y.. - 11' Rgh. :V.. X 6- 22l,i :v.. X 2- 22Y. ;t4 X 8



• {1) Y."- dia. x 36" Walnut Dowel • {4) 1'!-1" x 2" Hinges • {2) 1" - dia. Knobs • {2) l,i" Glass Panel {7'l16" x 20~6") • (2) Magnetic Catches w/Screws • {8) Y." - dia. Shelf Pins • {32) Brads



~



~



ONLINE



EXTRAS



To download a free cutting diagram for the Tool Cabinet, go to: ShopNotes.com
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NOTE: TOP. BOTTOM. AND SIDES ARE MADE FROM l!4"·THICK HARDWOOD: 8ACK 1514" PLYWOOD



making the



Case



What I like most about this tool cabinet are the details. They're subtle, but they really make it a showpiece for some of your favorite tools. The first thing you may have noticed is the wood selection. I chose ambrosia maple because of its distinctive color and figure characteristics. Another detail worth noting is the joinery used to assemble the case. It begins with tenons cut on the ends of the top and bottom. As you can see in Figure 1, these fit into notches cut in the sides. This joinery not only makes for a strong case, but adds visual interest that you don't see in a lot of basic tool cabinets. Chamfers. I started building the case by cutting the sides, top, and bottom to final size at the table saw. Before making
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the cuts for the joinery, notice in Figure 1a that the end of each tenon extends ~" proud of the case sides. To create a more finished look, I softened these ends by adding a chamfer around all four edges. It's easier to start this three-step process before making the cuts for the tenons. Take a look at the box at the bottom of the next page. You'll see that I started by routing a chamfer on the ends of the pieces that make up both the top and bottom of the case. This takes care of the chamfers on three sides of each tenon. You'll add the fourth chamfer to the inside edges after the tenons have been cut. Joints. Now it's time to get started on the joinery. With a dado blade in your table saw, you begin by cutting the dadoes and notches in the sides first. With these cut, you can make the tenons for the top and bottom. Once you've made all the cuts, use a



sanding block to create the chamfer on the ;.nside edge of the tenons. Making cuts while standing a board on end can be challenging, but I came up with a straightforward technique that will give you perfect results. Take a look at page 16 for more details. Curves. You can see in Figure 1 that the case sides extend above the top. I designed the cabinet this way because I wanted to use the top of the cabinet as an additional shelf for open storage. And I didn't want to risk having a tool fall off the sides. To balance the look of the cabinet, I extended the sides below the bottom as well. This added a lot of visual weight ShopNotes No. 116



NOTE: ROUT GROOVE FOR 6ACK PANEL 6ETWEEN NOTCHES IN SIDES



a.



WRAPTAPE AROUND 8IT A6 A DEPTH GAUGE WHEN DRILLING PEG HOLE& (FIGURE 1c:)



a. to the cabinet though. To reduce this weight and streamline the look, I added a slight curve to the top and bottom of each side. Notice that the curve starts from the back of the cabinet and curves down towards the front. The radius of the arc is 30", which just happens to be the full length of the sides. This makes it easy to lay out the line using a beam compass. Just adjust your compass to extend the full length of the side. To get the desired arc, place the fixed end on the back comer, then draw an arc from the opposite back comer to the front edge. Repeat this process for the remaining three curves. A band saw makes it easy to cut the curves. When making the cuts, be sure to stay just to the waste side of your layout line. When you're done, a little work with a sanding block and you'll have a nice smooth finish.



Y.."STRAIGHT &IT



I included another technique for making the curves on page 23. You'll find that both methods create great results. Grooves. All that's left to complete the case is to cut grooves in each piece for the back panel (Figure lb). Figure 2 above shows you how to rout the groove between the dadoes in the sides. Drill holes for the shelf pins and you're ready for assembly. There are details for a jig on page 22 to help you with that. Assembly. After you cut the back panel to final size and assemble the case, you can drill a hole through each tenon for the pegs. I used a handheld drill and attached tape to my bit as a depth guide, as illustrated in Figure 3. The pegs in the tenons add a decorative detail, but they also



Chamfer Tenons a.



NOTE:



TRIM PEG WITH FLUSH· CUT SAW. CHISEL AND SAND TO CREATE FINISHED SURFACE



help secure the top and bottom to the sides of the case (Figure lc). I used walnut dowels to create contrast with the light color of the maple used in the case. With a mallet, drive the dowels into the holes until they seat fully. A flush-cut saw allows you to trim most of the excess waste. Some work with a chisel and sanding block will bring the dowels flush and leave a nice smooth surface. While the glue dries on the case, you can turn the page and begin work constructing the shelves and doors.



TOP/60TTOM USE SANDING &LOCK TO CREATE INSIDE CHAMFER



L



TOP/&OTTOM
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adding shelves &



Doors Being able to display your favorite tools is what this cabinet is all about. That's why the panels in the doors are glass instead of solid wood. And to keep the construction simple, the door frame is constructed using half-lap joinery. To tie the design of the doors to the rest of the case, I used the same walnut dowels as decorative pegs in the door frames. Rails & Stiles. Construction of the doors starts by ripping the rails and stiles to width and cutting them to length. One thing to make note of is that the rails are %" wider than the stiles. Next, you can install a dado blade. Adjust the height of your dado blade using test pieces the same thickness as the door frame.



The goal here is to sneak up on the final height of the blade by slowly raising it until both sides of the joint fit flush. Once you have the blade height dialed in, you can set the rip fence to 2" and use it as a stop while making the joinery cuts. For more details on cutting perfect half-lap joinery, refer to Shop Short Cuts on page 23. Finish the doors by cutting rabbets to secure the glass panels. An auxiliary fence damped to your rip fence allows you to bury the dado blade in the fence. This lets you control the width of cut. Assembly. Assembling the frame is straightforward because the half laps help square up the frame automatically (Figure 5). You'll want to use large damps to pull the joints together across the ends and smaller clamps directly across the half laps. After the glue dries, you can add the pegs to the door frame.



A Decorative Pegs. Dowels in the case and doors enhance the design of the cabinet. Unlike on the case, these pegs are purely decorative. In other words, they don't go through both the stile and rail (Figure 5b). The process is basically the same though. The only difference is the depth of the holes (%").
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Hinges. To attach the doors, you need to cut mortises for the hinges. I find that it's easiest to start with the case first. I use the hinges to mark the locations on the case and a small palm router to remove most of the waste. Clean up the comers with a chisel and you're ready to attach the hinges. You can find additional information about locating hinges on page 36. Now you can transfer the hinge location to the doors and cut the mortises for the other side of the hinges. Then attach the doors and make adjustments as necessary to get a good fit. What you're looking for is a consistent gap of lf16" around each door. Once the doors are fit, you can drill holes for the knobs to attach later. Glass Stops. You'll install the glass after you apply a finish, but go ahead and cut the stops used to secure the glass to the doors. They're just small strips cut on
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FIGURE STILE



NOTE: RAILS ARE



2Y.." WIDE: SflLES



A~ LARGE GLUING SURFACE FOR SOLID CONSTRUCTION



SIDE VIEW



NOTE: INSIDE VIEW SHOWN



the table saw. The box at the bottom of the page shows how it's done. Now is also a good time to cut the shelves to fit. Cleat. Fully loaded, the cabinet is going to be fairly heavy. That's why I secured the case to the wall with a two-part cleat. Figure 6 shows that it's made from two identical beveled strips. The degree of the angle isn't critical
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(I used 30°), just be sure to attach



each piece correctly. The cabinet hangs on the cleat and the sides of the case keep it from sliding sideways on the wall. Complete the case by installing the glass panels and adding the knobs. You'll notice that the knobs are attached low on the door. So the magnetic catches are screwed to the bottom of t..he case instead of at the top. I did this to reduce any racking that may occur when opening the door. I finished the cabinet with two coats of spray lacquer. That's all it needs to bring out the beauty of the wood and complete a cabinet you can be proud of. 4.



WALL STUD ATTACH CLEAT SECURELY TO WALL WITH SCREWS



Installing the Glass END VIEW



SIDE VIEW



GLASS PANEL



'



/ eRC



GLAss STOP ........



A Making the Stops. After cutting grooves in the edges of a wide workpiece, cut the glass stop free. ShopNotes.com
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A Add Silicone. Silicone caulk holds A Secure Stops. Use a nail set to the glass panel secure while allowing . install the brads that secure the stops to the rails and stiles. for easy replacement if necessary
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The unique design of this versatile tool carryall gives you easy access to everything inside .



•



Many portable tool boxes take a top-down approach to storing tools. This works fine for storing just a few things. The problem is that the items on the bottom can be hard to find, easily damaged, or forgotten. The tote you see here uses a different method. Instead of access from the top, the sides fold down.
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This gives you access to all of the contents without having to move tools out of the way. And to keep the tools organized and prevent damage, they're held securely on simple racks and custom holders. Best of all, you can build this tote in an easy weekend from common materials.
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DOWEL PLUGS COVER SCREW HOLES



Exploded View Details OVERALL DIMENSIONS: t1t.,.•o K 21"W 1< 20"H LARGE, COMFORTA6LE HARDWOOD HANDLE MAKES CARRYING TOTE EASY ON THE HANDS



STORE FREQUENTLY USED TOOLS AND SUPPLIES IN DRAWER



CENTER PANEL ADDS STIFFNESS AND PROVIDES TWO SURFACES FOR STORING TOOLS



CONTINUOUS HINGE SECURES DOOR TO CASE



USE INSIDE OF DOOR FOR STORING TOOLS



NOTE:



CASE AND DRAWER ARE MADE FROM W' PLYWOOD



DROP-DOWN DOORS ALLOW FULL ACCESS TO CONTENTS OF CASE



LOWER RAIL CREATES 61N IN 60TTOM OF TOTE FOR LARGER ITEMS
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EXTRAS



To download a free cutting diagram for the Tool Tote, go to: ShopNotes.com



STOPPED CHAMFER CREATES MOUNTING SURFACE FOR TOGGLE STRIKE



NOTE:



FOR HARDWARE SOURCES, TURN TO PAGE 51



Materials & Hardware A Sides {2)



6 X 17- Y2 Ply. B Top/Bottom (2) 6 X 20 - Y2 Ply. c Shelf (1) 6 X 19"Y:!- Y2 Ply. D Divider {1) 13% X 19Y2 - Y:! Ply. E Keys (24) Y:!x"Y:! -1Y2 F Rails(2) 2"Y:! X 20- Y:! Ply. 11 X 20- Y:! Ply. G Doors (2) H Drawer Front/Back (2) 2"Y:! x 18Vs- Y:! Ply. Drawer Sides (2) 2"Y:! X 6- Y:! Ply. Drawer Bottom (1) SY2 x 18%- Y4 Hdbd. K Handle (1) ~X 3-18
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• (2) 1" x 18" Continuous Hinge w/Screws • (4) Toggle Latches w/Screws • (4) Toggle Strikes w/Screws • (4) 118 x 1Y:!" Fh Woodscrews • (1) Ys"-dia. x 12" dowel (for plugs) • (4) Turn Buttons • (Var.) 16" Magnetic Tool Bar • (Var.) ¥4'-dia. Rare-Earth Magnets • (Var.) Vs" O.D. Magnet Cups w/Screws NOTE: Number of tool bars and magnets depends on your storage needs.



! Take It Anywhere. The narrow profile and hardwood handle make it easy to take tools and supplies to the job site.
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making the



Case



CASE ASSEMBLY



One of the main reasons I built this tote is for the times when I need to do an odd job or two outside the shop. So it had to have a few important design features. First, it needed to be easy to carry around. To do this, the case is narrow enough to be at my side without bumping into my leg. Versatile Storage. Another thing the tote needs is the ability to hold and organize a wide variety of tools. This is



accomplished by including a few types of storage. At the top of the tote is a small drawer for holding frequently used items. Inside the main case, the vertical surfaces of the divider and doors can be used to hang tools. And finally, the bottom of the case is a bin for holding bigger items. Quick & Easy Construction. The final feature of the tote is a straightforward construction process that doesn't take a lot of time. You can see how this works in Figure 1. The tool tote plywood to miniis built from mize weight without sacrificing
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FIRST: USE BAND CLAMPS



TO PULL MITERS ON SIDES,--TOP, AND BOTTOM TOGETHER



SECOND: BAR CLAMP DRAWS THE SIDES TIGHT TO THE SHELF DIVIDER



SIDE
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THIRD: ANOTHER BAR CLAMP KEEPS THE SHELF AND BOTTOM FROM FLEXING AWAY FROM THE DIVIDER



stability and strength. I used Baltic birch plywood because I like how the thin, consistent layers look. There's a catch, though. At first glance, the tote looks like it's assembled with dovetails - an odd detail for a plywood case. But if you look again, the dovetails are actually hardwood keys that reinforce (and dress.up) the miter joints in the case. As for the rest of the case, the joinery is pretty simple. The shelf and divider rest in dadoes and grooves. Later on, you'll see that building the drawer echoes this same construction process. Begin Building. The case is where the construction begins. I started by cutting plywood pieces for the top, bottom, shelf, and sides to size, as in Figure 1. (Note the top, bottom, and sides are mitered on each end.) The key is making sure the pieces are the same width and that corresponding parts are the same length. The next step is to add some joinery that divides the case, making it easier to use. I cut a
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centered groove in each side, the shelf, and the bottom, as shown in Figure 1. This accepts a center divider that increases the rigidity of the case. It also creates a pair of surfaces for mounting tool holders. The groove is cut at the table saw with a dado blade sized to match the plywood. With the dado blade still set up, I cut a dado across the sides to accept the shelf, as you can see in Figure la. The shelf creates a space for a drawer. You'll need to make one final part before you can assemble the case. And that's the center divider. It's simply cut to size to fit between the grooves in the sides, bottom, and shelf. Case Assembly. Gluing up the case is probably the most challenging part of building the tool tote. That's because all the main parts need to come together at the same time. But, don't worry. All you need to do is follow the right assembly sequence. It's also a good idea to use slow-setting glue. This will give you enough time to get the pieces aligned before the glue tacks up. You can see my clamping setup in the Case Assembly drawing on the facing page. I set the center divider on the bottom, then placed the shelf on the divider. After bringing the sides and top in place, I laid the case on its side and applied band clamps. A couple bar clamps pull the shelf and divider tight into the grooves. Dovetail Keys. When the clamps come off, you're ready
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! ROUT STOPPED 114• CHAMFER ON TOP EDGE AND SIDES OF DOOR (FIGURE3)
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SIDE



VIEW



to add the dovetail-shaped keys. This is a two-step process. In the first step, you rout dovetailshaped slots across the miter joints with a jig. The second step is to create the matching keys that fit the slots. The details for all this can be found on page 38. Enclosing the Case. With the basic framework of the case complete, you can get to work on



CHAMFER ENDS OF RAILS ONLY



dosing it in with the drop-down doors. The doors are hinged to rails added along the bottom of the case, as in Figure 2. To accommodate the continuous hinge, you need to cut a wide notch in the lower edge of the door and upper edge of the rail (Figures 2a and 2b). I've found the best way to do this is to use a dado blade in the table saw. Support the workpiece on edge with a tall auxiliary fence on the miter gauge, then make multiple passes to complete the notch. To complement the mitered comer joints and soften the edges, I chamfered the ends of each rail along with the sides and top of the doors. Take a moment to note that a section on each side isn't chamfered. This creates a flat spot to attach the toggle latch. You can see how to rout the stopped chamfers in Figure 3.
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FIG URE D



a.



METAL TURN BUTTON



NOTE: DRAWER FRONT, BACK, AND SIDES ARE 'k" PLYWOOD. BOTTOM IS Y.,." HARDBOARD. HANDLE 15 MADE FROM %"-THICK HARDWOOD



wrapping up the
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Tool Tote The work on the main part of the tool tote is done. All that remains is to add some more storage and a handle to carry the tote around. Small Drawer. I mentioned earlier that the upper part of the tote has an opening for a small drawer. This way, you can get to the contents of the drawer without having to open the doors first. The slide-out drawer also makes a great tray for corralling items during work on a project. By this point, the construction of the drawer should be pretty familiar. The front, back, and sides are joined with miters and then I added the same dovetail key detail used on the case (Figure 4b).



HANDLE PATTERN



DRAWER SIDE



When making the drawer, it's important to size the parts accurately. The length of the sides should match the width of the tote. And the length of the front and back should leave a small gap (1;],6'') on each end. This way, the drawer will operate smoothly. One other thing I want to point out is the groove cut near the bottom edge to accept the drawer bottom. You can find the dimensions for this groove in Figure 4a. Once again, you add the dovetail keys after gluing up the drawer. As in Figure 4, there are only two keys at each comer. Tum Buttons. Since the drawer is designed to be removed from the case, you need a way to keep it in place. To solve this problem, I attached a pair of metal tum buttons to the front and back of the tote. To remove the drawer,
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END VIEW
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all you need to do is pivot one set of tum buttons out of the way and push the drawer out from the opposite side. Hardwood Handle. The final piece of the tote to add is the handle. I made the handle out of hardwood to stand up to heavy loads. I cut it to the shape shown in the drawing below. Roundovers on all the edges make it more comfortable. The handle is glued and screwed to -the tote. Finally, I plugged the screw holes with short pieces of dowel, Figure 4b and detail 'a' below. To get the most out of the space inside the tote, I added a few storage options. You can learn more about those on the next page. A
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The key to making the most of the storage space in the tool tote is organizing your tools so you can get to them easily. To do that, I came up with a combination of custom tool holders and some general-purpose racks. Magnet Racks. Versatility is one of the main advantages of this tote. So the storage inside should be versatile, too. For the generalpurpose tool racks, I turned to magnets. A magnet bar attached to the divider (lower right photo) is perfect for storing a variety of tools. On the doors, I used strong rare-earth magnets to hold small tools (middle photo). Custom Racks. Magnets even come in handy when making custom tool holders (drawings below). Finally, the ruler



~ Custom. Create easy-to-make custom holders to take advantage of the space on the drop-down doors.



supports in the bottom drawing work with gravity. They capture the rulers in angled slots and hold them in place whether the door is open or closed.



Magnetic Holders



...,.. Small Magnet. To hold small tools in place. attach a single rare-earth magnet to the door with a magnet cup and screw.



NOTE:



MAKE HOLDERS FROM EXTRA·LONG, ~"·THICK 6LANKS FOR &ETTER CONTROL AND SAFETY
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