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		Introduction

		When I put together my first workshop, I couldn’t afford a band saw. Now, I could have scrimped and saved, maybe skipped a few trips to the buffet until I gathered the funds together for a good used model. But I come from a long line of tinkerers. My great grandfather was an iron worker. My grandfather was a well driller. When they had a problem, they built their own solution out of the materials they were familiar with (and a little bit of duct tape). So I wondered, was it really possible to build my own band saw?

		It didn’t take me long to find my answer. It turns out that homemade woodworking machines used to be quite popular. In the days before moderately priced imports, tools were very expensive. So innovative woodworkers began making their own. One of my favorites was found in an old issue of Popular Mechanics magazine. It was a detailed plan for a band saw built from steel pipe fittings. Later I learned that at least one company (Gilliom Manufacturing under the name “Gil-Bilt”) had for years manufactured bits of hardware that could be combined with wood to create all sorts of woodworking machines. I found that, not only was it possible to make my own tools, but that people had been doing it for decades!

		That is until the 1980s. The decade of stonewashed jeans and hair bands also saw an influx of imports from the Asian markets. Suddenly a new band saw could be had for half the price as before. The homemade tool revolution dwindled as quickly as Don Johnson’s career after “Miami Vice.” But enough with the 80s pop culture references; let’s get to the heart of the matter. These days homemade woodworking tools are making a comeback. But it isn’t all about saving a few bucks.

		WHY BUILD YOUR OWN TOOLS?

		More Features

		I feel like the tool manufacturers have let us down. They’ve been pumping out the same old stuff for years with few new innovations. There are some exceptions, of course. But many of the most common machines haven’t changed in generations. Let’s stick with the band saw as an example. Today’s new models look very much like the old belt-driven machines in museums. Meanwhile a guy named Bell invented a box with a microphone that evolved from the candlestick telephone to party lines, touch-tone dials, cordless phones, cell phones and now Internet video connections – and we’re still using the same band saw design!

		Where’s the built-in sliding crosscut table, the integrated dust collection that actually collects dust, or the space-saving design that gives you more than 14" of throat depth without requiring a 10' machine with giant wheels? My homemade version has all of those features, and that’s just a start.

		You see, when you build it yourself, you get to decide what features are important to you. With a little thought (along with some help from this book and the content at stumpynubs.com) you can make machines that are light years ahead of those available in stores.

		Less Cost

		Building your own woodworking machines is a great way to save money, if you’re into that sort of thing. (Which I am.)

		Because the band saw example has been working for us so well, let’s consider it again. I am the proud owner of a 1hp, 14" band saw that is considered a fairly “premium” model. It cost me $1,000. You can buy less expensive saws, but not with the features that come in this price range. I also own a homemade saw of my own design. It has all of the features that my $1,000 saw has, plus a lot more. It cost me about $100 to build, including a used motor. But that doesn’t tell the whole story. My homemade saw has 24" of capacity. A 24" band saw on the commercial market will cost you several thousand dollars more.

		I also have a homemade horizontal router, a drum sander, a router joinery machine, a dovetail machine and all sorts of other machinery that’s rarely ever found in a small shop, because the commercial versions are far beyond the financial means of the average woodworker. My shop is vastly better equipped than many professional shops for one simple reason: I made my own tools.

		Greater Access

		We finance the work we do, in part, through the sale of plans and building instructions for the machines I design (stumpynubs.com/homemade-tools.html).

		Thousands of woodworkers have built these machines, which is something I take a great deal of pride in. But the best part of my job is reading email from woodworkers who live in areas where woodworking machinery is either difficult to find or prohibitively expensive to import. Many in Europe, Africa and Asia have found that building their own machines is the only way they could ever hope to own some of the tools that others find easy to acquire.

		That band saw that cost $1,000 in the United States is two or three times that cost in some countries. Others simply can’t find a commercial version for sale at all. While availability isn’t an issue for everyone, for some it is a big reason to build their own tools.

		Bragging Rights

		My neighbor once came to my shop to show me a cutting board he’d made. He was very proud of his work, as everybody is when they create something with their own hands. I complimented him and chatted about it until he mentioned that he still had to finish the sanding. Being a good neighbor, I offered to do it for him, flipping on my homemade drum sander. His jaw dropped as I fed it through, making a point to adjust every knob and crank as if it were H.G. Wells’ time machine. You may think me cruel to show him up like that, but you don’t know my neighbor.

		The first thing every woodworker should learn is this: Nothing impresses your friends, and the ladies, like homemade machines. Give your buddies a quick tour of your shop and you’ll be master of the woodworking universe forever! But homemade machines aren’t just about impressing your friends. Imagine the satisfaction you get when you finish a project.

		Now imagine making that project with tools you also made yourself! It’s a challenge, but with the step-by-step instructions in this book you’ll be amazed at what you can accomplish. And that feeling will return every time you use your new machine.

		DON’T BE INTIMIDATED!

		I find that a lot of people are intimidated by the idea of building something so complex as a homemade woodworking machine. And I will admit that designing an accurate and fully functional tool can be a difficult task. But I’ve done all of that work for you! The projects in this book have been built, tested, rebuilt and retested, the designs simplified and refined, all with you in mind. When I build a machine, the first thing I ask myself is, how will “Joe Woodworker”down the street (or across the country) be able to build it with basic tools and readily available hardware. A great deal of effort goes into creating easy-to-follow, step-by-step instructions complete with photos and tips so that anyone can reproduce the projects.

		This book is designed with all woodworkers in mind, so you’ll find a project that interests you no matter what sort of shop you have. But the projects are organized with the small shop woodworker especially in mind.

		Because the router is one of the most important yet most under-utilized tools in the shop, the first three projects are focused on getting more out of yours. You’ll build a unique router table, a lift and a fence that will turn your router into the powerhouse of your workshop. After that, you’ll find some new machines that will take your shop to the next level, including a jigsaw, a downdraft dust collection table, a shop vacuum cyclone and a table saw crosscut sled with joinery attachments.

		Next, we’ll move on to a pair of machines that will represent a serious upgrade for most shops: a drum sander and a 24" band saw.

		Finally we’ll turn to the most important tool in your shop – the table saw. We’ll make a micro-adjustable fence, a sliding table attachment, and a workstation that’s designed to bring many of the projects together into one 4' x 8' footprint. I’ll walk you through each project step by step and you’ll find free additional content on stumpynubs.com. So what are you waiting for? Let’s build some tools!

		
			WHAT DO YOU NEED TO GET STARTED?

			These projects are designed to be built with basic tools and woodworking skills. But you will need a few things:

			
					PATIENCE: The most important thing is to take your time. Make your cuts straight and precise, assemble the parts with care, and double-check everything before applying any glue or fasteners. Spend some time checking your tools for proper alignment, too. It’s not about skill; it’s about “measuring twice, cutting once” as they say.

					TABLE SAW: While it is possible to make straight, accurate cuts with a circular saw and a guide, a table saw will make your work a lot easier. You don’t need an expensive saw; just be sure the fence is parallel to the blade.

					DRILL PRESS: Some of these projects require holes to be bored perfectly perpendicular to the work piece. An inexpensive drill press is the best tool for the job, but you could also use a hand-held drilling jig.

					OPTIONAL TOOLS: A pneumatic brad nailer will really speed things up by reducing clamping time. A basic router table is also a big help, so you may want to build that project first if you don’t have one. The workstation project utilizes a pocket hole jig, but there are ways to get around that. Everything else can be accomplished with basic tools you likely already own.

			

		

	
		CHAPTER 1
Sliding-top Router Table

		Next to the table saw, the router table is the most important “machine” in the workshop. It may sound strange to call it a “machine.” After all, isn’t it just a table with a router mounted beneath? Not in my shop! I’m tired of ordinary router tables that do little more than hold my router upside down while it does all the work! The table shouldn’t be a mere accessory, it should be a complete package that transforms the router into a lean, mean woodworking machine. That’s what I set out to achieve with this design.

		Homemade router tables are a dime a dozen, but there’s never been one quite like this. It borrows an idea that’s been used on European table saws for years –the sliding table. Sliding tables make crosscuts safer and more accurate, and they can open up a whole new world of possibilities when applied to the router table. Consider the common task of routing the end of a rail for a frame-and-panel door. This is too dangerous to be accomplished freehand so most cabinetmakers use a miter gauge or a coping sled. But with this design you need only clamp it to the table itself using the built-in T-tracks and removable fence. The entire front of the table moves past the cutter, securely carrying the workpiece with it. It’s more accurate, it’s safer, and it’s just the beginning of what can be accomplished with this unique innovation in homemade router table design!

		When used in conjunction with your router lift (or the homemade lift we’ll build in Chapter 2) and the unique fence we build in Chapter 3, this sliding-top design enables your router to cut complex dovetails, finger joints, tenons and a lot more. There’s plenty of storage for bits and accessories with the six drawers. Plus it’s heavy enough to dampen vibration, yet compact enough to sit on a benchtop.

		In this chapter I’ll help you build your own sliding router table and show you how to mount your lift or router plate. Let’s get started.
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			A homemade router table with a unique sliding top that makes it easy and safe to do a whole host of joinery operations!

		

		
			Sliding-top Router Table
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				Materials List
				
						QTY
						PART
						REFERENCE
						DIMENSIONS
						STOCK
				

				
						2
						Outer side panels
						A & B
						
						237⁄8" x 147⁄8"
					
						3⁄4" plywood
					
				

				
						2
						Inner side panels
						C & D
						
						231⁄8" x 147⁄8"
					
						3⁄4" plywood
					
				

				
						1
						Front box stretcher
						E
						
						231⁄2" x 2"
					
						3⁄4" plywood
					
				

				
						2
						Bottom box stretchers
						F & G
						
						231⁄2" x 4"
					
						3⁄4" plywood
					
				

				
						4
						Carriage support rails
						H
						22" x 2"
						3⁄4" plywood
					
				

				
						1
						Upper carriage panel
						J
						
						231⁄2" x 71⁄2"
					
						3⁄4" plywood
					
				

				
						1
						Top panel
						K
						
						231⁄2" x 22"
					
						3⁄4" plywood
					
				

				
						1
						Back panel
						L
						
						141⁄8" x 22"
					
						3⁄4" plywood
					
				

				
						6
						Drawer fronts
						M
						
						3" x 43⁄4"
					
						3⁄4" plywood
					
				

				
						4
						Upper drawer shelves
						N
						
						231⁄8" x 51⁄8"
					
						1⁄2" plywood
					
				

				
						2
						Lower drawer shelves
						O
						
						233⁄8" x 51⁄8"
					
						1⁄2" plywood
					
				

				
						1
						Lower carriage panel
						P
						
						231⁄2" x 6"
					
						1⁄2" plywood
					
				

				
						12
						Drawer sides
						Q
						
						225⁄8" x 23⁄4"
					
						1⁄2" plywood
					
				

				
						6
						Drawer backs
						R
						
						23⁄4" x 33⁄4"
					
						1⁄2" plywood
					
				

				
						6
						Drawer bottoms
						S
						
						43⁄4" x 18"
					
						1⁄4" plywood
					
				

			

			
				Additional Hardware
				
						4
						2' lengths of aluminum T-track
				

				
						1
						1⁄4" T-track nut
					
				

				
						2
						1⁄4" T-track bolts, 2" long
					
				

				
						2
						1⁄4" wing nuts
					
				

				
						1
						1⁄4" flat-head machine screw, 11⁄2" long
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			Outer side panels (A&B)

			You must make two of these. Cut the dados on opposite sides of each so that they are mirror images of each other.
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			Inner side panels (C&D)

			You must make two of these. Cut the dados on opposite sides of each so that they are mirror images of each other.

		

		PART ONE: THE DRAWER BANKS

		STEP 1: Lay out the notches that must be cut in the edges of the outer (A and B) and inner (C and D) side panels (see dimensioned diagrams). The best way to cut these is with a band saw, but a jigsaw will work, too. Take your time and be sure your cuts are clean and on the layout lines. The two longer panels will be identical to each other at this stage. The two shorter panels will likewise be identical to each other, but it’s best to lay out each panel with a ruler and pencil individually (Figure 1) rather than cutting one panel then tracing around it to transfer the lines to the matching panel. The care you put into these cuts will be critical to proper operation of the table once it is completed.
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			Figure 1

		

		STEP 2: As you lay out your dados on the side panels, keep in mind that each outer panel will have a corresponding inner panel that will be a mirror image of it. This means the dados will be cut on one side of outer panel A, and on the mating side of inner panel C; likewise with panels B and D (Figure 2). Each of the dados are 1⁄8" deep. The width depends on the thickness of your 1⁄2" plywood stock as some sheet goods may vary in thickness. If you don’t have a table saw dado set, use a router and a straightedge guide.
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			Figure 2

		

		STEP 3: Lay the outer side panels (A and B) flat on the bench, dado side up. (Remember, the outer side panels are slightly wider than the inner panels.) Glue a lower shelf (O) in the bottom dado of each panel. The shelves are shorter than the panels are wide, so they must be positioned properly. These two lower shelves should be flush with the notch in the front edge of the panel

		STEP 4: Next glue upper shelves (N) in the remaining dados (Figure 3). These also sit flush with the front edge of the side panels. Place the inner side panels (C and D) on top, aligning the shelves in the corresponding dados (Figure 4). Be sure everything is square before clamping to dry or securing with brad nails. You will now have two drawer banks that are mirror images of each other (Figure 5).
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			Figure 3
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			Figure 4
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			Figure 5

		

		STEP 5: Set your two drawer banks on the bench side by side with the bottoms (the side with notches in both the front and back corners) facing up. Be sure the inner panels of each drawer bank are facing each other. Place the bottom stretchers (F and G) into the notches, sliding the drawer banks apart so they fit properly. Make sure the drawer banks are parallel to each other, then use screws to fasten the stretchers in place (Figure 6). Then use screws to attach the front stretcher (E) into the notch on the front of the drawer banks (Figure 7).
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			Figure 6

		

		
			[image: ]

			Figure 7

		

		
			Label Your Parts!

			All of these parts can get mixed up in a hurry! As you cut each one to size, use a pencil to label them with the letters included in the cutlist. It’s also a good idea to mark the top edge and outer face of the major pieces.

		

		STEP 6: Flip the entire assembly over and locate your four carriage rails (H). Glue them together into two sandwiches, turning your four rails into two thicker rails. You will recall that the two inner side panels of your drawer banks have large notches cut in the top. That’s where these two rails fit, spanning the two banks. Position one against the front edge of the notches and the other against the rear edges. The ends of the rails should butt up against the inside of the outer side panels. You will secure them in place with screws driven through the outer side panels and into the ends of the two rails (Figure 8). You may also wish to drive screws through the back rail into the edges of the two inner side panels. Be certain that both rails are parallel to each other and to the top of the two drawer banks before you fasten them in place. This is critical!
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			Figure 8

		

		STEP 7: Install the back panel (L) with screws on the back of the two drawer banks. If you are not planning on installing my homemade router lift with built-in lower dust collection, you should cut a hole in the back panel to fit your dust collection fittings. If you are installing my router lift, cut a large opening in the back panel so you can reach your arm inside to attach a dust collection hose directly to the lift.

		
			You Need a Good Pilot

			Never drive a screw without first drilling a pilot hole, especially in the edge of plywood! Not only will it prevent splitting, but it will prevent the screws from wandering as they make their way between the plies. Properly positioned pilot holes are also critical when installing the T-tracks in this and other projects in this book.

		

		PART TWO: THE TOP

		NOTE: The next few steps must be completed with care, checking that each part is properly aligned as it is installed. Use the front edge of your cabinet as a reference. Everything must be parallel to that edge.

		STEP 8: Cut two lengths of T-track to 231⁄2" long. Attach one on top of the front carriage rail, right along the front edge (Figure 9). Be sure to drill properly centered pilot holes or you may throw your track out of alignment when you drive the screws.

		
			[image: ]

			Figure 9

		

		STEP 9: Place the lower carriage panel (P) on top of the rails, against the front T-track. Install a second T-track along the back edge of that panel, fastening it to the rail beneath (Figure 10).
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			Figure 10

		

		STEP 10: Lay your top panel (K) on top of the drawer banks. Position its front edge flush with the top of the notches above your T-track. Run a combination square down the edge of the panel to ensure that it is perfectly parallel to the front edge of the cabinet (Figure 11), then fasten the top panel down with countersunk screws. Use four along the front and rear edges, and one or two on each side.
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			Figure 11

		

		STEP 11: Cut a pair of dados into the upper carriage panel to fit two pieces of T-track, one about 11⁄2" from the front edge and the other the same distance from the rear edge. The depth and width of your dados will depend on your T-track, but most are 5⁄8" wide and 3⁄8" deep.

		STEP 12: Position the upper carriage panel over the lower carriage panel and the T-track you previously mounted. Use a couple of washers to achieve a consistent gap between the edge of the upper carriage panel and the cabinet’s top panel (Figure 12), then drive countersunk screws down through the upper carriage panel and into the panel below it, securing the two together.
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			Figure 12

		

		STEP 13: Install the T-track in the dados of your newly assembled carriage (Figure 13).
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			Figure 13

		

		STEP 14: With the carriage back in place, measure from the front edge to the center of the front T-track beneath (Figure 14). Transfer that measurement to the center of the carriage’s front edge and bore a 1⁄4" countersunk hole. Install a short flat-head machine screw and a T-nut to serve as a lock to keep the carriage from moving when you don’t need it to (Figure 15).
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			Figure 14
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			Figure 15

		

		PART THREE: THE DRAWERS

		STEP 15: Locate all six of your drawer fronts (M). Raise your table saw blade or dado set 1⁄2" and cut a 1⁄4"-wide rabbet along the bottom edge of each (Figure 16). You may also wish to bore a hole in each front for a finger hold unless you plan on installing knobs (Figure 17).
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			Figure 16
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			Figure 17

		

		STEP 16: Fasten your drawer fronts to the ends of all the drawer side (Q) using glue and brad nails. The top edges of the sides should be flush with the top edges of the drawer fronts. The rabbets on the bottom of the drawer fronts should extend past the drawer sides (Figure 16).

		STEP 17: Install the drawer bottoms (S). They fit in the rabbets at the bottom of the drawer fronts (Figure 18), but they are not long enough to extend the entire length of the drawer sides. This is done intentionally so the drawers can slide out far enough so that you can see all the way to the back without their falling out of the cabinet.
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			Figure 18

		

		STEP 18: Finally, install the drawer backs (R) between the drawer sides and at the back edge of the drawer bottoms (Figure 19).
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			Figure 19

		

		
			Need a Lift?

			While this table was designed to fit my homemade router lift, you may also install your own commercial lift (or no lift at all). Just keep in mind that whatever lift you use must fit in the 103⁄4" wide space between the two drawer banks.

		

		PART FOUR: MOUNTING THE ROUTER PLATE

		STEP 19: Whether you are mounting your own router plate or my homemade router lift, you will begin by placing your plate on the top of your table. Be sure it is exactly centered between the two sides, and about 11⁄2" from and parallel to the sliding carriage. When you are satisfied that it’s positioned correctly, carefully trace its profile with a sharp pencil (Figure 20).
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			Figure 20

		

		STEP 20: Install a 1⁄2" straight bit in a plunge router and set the depth to the thickness of your router plate, plus about 1⁄32". Carefully rout around the perimeter of your square, staying about 1⁄16" away from the pencil line. Return with a second pass, nibbling away the rest of the material up to the line. In this way you can freehand rout quickly and accurately (Figure 21).
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			Figure 21

		

		STEP 21: Use a jigsaw to cut out the center. Follow the inner edge of the groove your router made. This will create a rabbet all around the opening (Figure 22).
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			Figure 22

		

		STEP 22: Install your router lift or plate. Use paper shims to bring it up flush with the top of the table if needed. The weight of the router and lift, along with the friction fit around the edges, should keep it securely in place (Figure 23).
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			Figure 23

		

		STEP 23: If you are installing my homemade lift, you will have to remove the front locking knob and push the carriage bolt into the lift as far as it will go. Depending
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