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NUTS & BOLTS: Building Basics: The Hole Story

The tools on the market for cutting lightening holes ... The tool's small size allows you to easily see your work ... In case you don't want to make the tool yourself ... 
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he tools on the market for cutting lightening holes in your airframe parts have never impressed me much, especially if the holes are larger than a couple of inches in diameter. Panel knockout punches and hole saws work well for holes that aren’t too big, but it gets harder and more expensive as the size of the holes increase. You can cut holes with a router, but doing so is a cumbersome ordeal. The router is too big a tool to be swinging 360 degrees easily. If you want, you can use one of those single- or dualpoint spinning cutters in a drill press. I built a tool I call the ARC-360 in a couple of hours using some scrap aluminum bar stock and a Harbor Freight right-angle die grinder. It does the basic job of a router, but the tool is compact and balanced in your hand, and the rpm is much more suited for aluminum than is a router. You can set it to cut holes down to around 1.5 inches and up to around 10 inches. The tool’s small size allows you to easily see your work as you are cutting. If you want an arc, you can start and stop anywhere you want. It will cut any thickness of sheet aluminum, and I even made Mustang II ﬂap handle notch plates out of 0.06-inch thick 4130 steel. You will need a little WD-40 if you use it to cut steel, and you will need to feed it hard enough that the rpm doesn’t get too high or you will burn your metal. The cutting speed for 0.032-inch thick 2024-T3 aluminum is around 40 inches per minute, so you can cut a 4-inch diameter hole in less than 20 seconds. 126
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To make the arm, bore a hole in one end of a piece of 3/8-inch thick by 1-1/2 or 2-inch aluminum bar stock that is about 7 inches long. You will need to make this hole the same size as the housing on your right angle grinder so that it slips in. Next, cut a slot in the arm for a ¼-inch screw. You can do all of this work with a lathe equipped with a mill vise, or you can head down to your local machine shop to get the work done. Cross drill and tap a 10-32 hole for a clamp screw to clamp the die grinder



It does the basic job of a router, but the tool is compact and balanced in your hand and the rpm is much more suited for aluminum than a router. in the hole. Finally, saw a slot in the end of the arm so the clamp screw can squeeze down on the grinder. Make the post from any round metal you have that is in the neighborhood of ¾-inch diameter and cut it about 1.8 inches long. Drill and tap one end for a ¼-20 screw or ¼-28 screw if that’s what you have on hand. Drill and ream the other end for a press ﬁt on a 3/16-inch dowel pin. You can buy ¼-inch diameter end mills and use them directly in the die grinder collet, but I have found that a 1/8-inch diameter end mill works best with the rpm that you have to work with. End mills with cutting diameters of less than ¼-inch are much easier to ﬁnd with 3/16-inch diameter shanks, but you will need to make a bushing to use them. You can make the bushing from ¼-inch rod;



Ken’s homemade ARC-360 is a great way to cut different size lightening holes and arcs in aluminum, or even steel.



drill and ream a 3/16-inch hole through it and then split it with a hacksaw so that the collet can squeeze up on it and the end mill. You can set the radius of your cut by measuring from one side of the end mill to the other side of the post dowel, but



be sure to subtract half of the diameter of both the end mill and the dowel. Hook the die grinder to your air hose and be sure to keep your hands away from the end mill at all times. It is easy to accidentally hit the lever valve on the die grinder, so make sure you hold the tool by the die grinder in one hand and the opposite end of the arm with your other hand. End mills are very sharp and have deep ﬂutes compared to the burr tools that you normally use in a die grinder. You can cut yourself easily on an end mill without the die grinder even running; you can send yourself to the emergency room if you are not careful with a live grinder with an end mill installed. You can clamp your work piece down to a piece of wood such as your forming block and drill a 3/16-inch diameter
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ABOVE: The Mustang II flap handle notch plates Ken made from steel using his new tool. MIDDLE: The tool’s smaller size allows you to see your cutting progress. BELOW: A parts list and assembly diagram for fabricating your own ARC-360.
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ABOVE: You can buy 1/4-inch diameter end millls and use them directly in the die grinder collet, but the 1/8-inch diameter end mill seems to work best with the rpm. BELOW: The assembled ARC-360.



hole in the center of where you want a hole, drilling through the wood as well. This will allow you to make a 360-degree cut while still holding the work piece in registration with the center you are cutting away. If you can’t use wood for a backing, you can make three arc cuts leaving tiny webs between them to cut out manually after you are done. Cutting arcs does not require the wood backing. Be sure to disconnect your air hose after each cut for safety. In case you don’t want to make the tool yourself or don’t have access to a machine shop, Noah Industries of Melbourne, Florida, will soon manufacture the ARC-360, and plans to have it distributed through some of the leading aircraft tool companies. If you build your own, you can order the die grinder from Harbor Freight at www.HarborFreight.com. You can order the end mill from McMaster-Carr at www.McMaster.com.



automation machinery and special tools. He owns a Beechcraft Skipper and is building a Mustang II.



Ken White is Chief Mechanical Engineer for Noah Industries of Melbourne, Florida. He has experience designing EAA Sport Aviation
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