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Wl\c;S ARK WHAT HOI.O AN AIRPLANE



Formin Wing Ribs



Ribs (and bulkheads, from a Globe Swift) come in many shapes and sizes, but they always start as a blank that is then accurately formed with a die, in this case a series of forming blocks used with special flow-forming tools.



up while in flight, and they must be constructed to be both light and strong. The spars are the wing's main structural elements and are Templates and form blocks speed the process usually made of wood or aluminum. The w i n g ribs are KENT WHITE joined to the spar to give the airfoil shape, making lift possible goes for the forming method. and d i s t r i b u t i n g the load over a To avoid this tedium we can make larger surface area. cutting templates so we can massWing ribs may be constructed of produce cut blanks. And we can dewood or aluminum, and aluminum velop a set of dies, called "forming ribs may be either formed sheet or formed extrusion. Lightplanes such blocks," for each rib that produces formed ribs that are nearly identical as the Piper or Interstate have the to each other. skeletal aluminum ribs while heavWhether we're going to craft a ier aircraft like the Bearhawk have few replacement pieces or an entire ribs of formed sheet. Eet's look at The little cutting templates (with finset of ribs, we must begin by workthe process of forming ribs of alu- gers) are made of MDF and apple plying from a set of plans, drawings, or wood. On the templates' faces are the minum sheet. the remnants of original parts. From Because we expect an airplane to paper patterns from Bearhawk plans, a usable drawing we will make some have nice smooth wings and fly which are well detailed with locations cutting templates, which are hard straight and level, we must make and sizes for all critical items such as patterns that a router follows to cut our parts accurately. This accuracy locating-pin holes, rivets, miscellaneous holes, etc. These blocks sandblanks accurately. begins with c u t t i n g out all the Both the templates and the formblanks and follows w i t h f o r m i n g wich the rough-sized aluminum sheet ing blocks can be made of wood. But them into ribs. We could cut all the between them, and a router follows which wood, you might ask? Soft blanks by hand, but this is tedious around the hard outline to accurately woods like pine, common CDX plyand requires a certain skill. The same cut out the blank. go
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wood, and fir are not acceptable because they break down, either under the forming pressure or from the repeated pressure of the router bearing. Oak, maple, hickory, MD1-', or apple plywood are suitable materials for these two applications. Cutting the wood blocks to their specific shapes requires a stable and reasonably powerful tool, preferably a band saw. Not a lightweight tablemounted band saw, but one of the



nice horizontal units that will stand vertically, and it will cost about $200. Besides wood, this saw will enable you to cut tubing, aluminum bar, and what have you for your proj-



ect. You can even



cut b u n d l e s of



hose-clamped material accurately, and it shuts off automatically to save you precious time. You can set up



the saw between two w o r k t a b l e s , allowing for long



pieces to slide easily down the length of the long w o r k i n g surface. W h i l e on this topic, another indispensable tool is



of the blocks may be sanded to a 90degree angle if the blocks either make both left and right parts or will be used with TO aluminum material. Or you can sand the edges to a 100-degree angle if you're using T3 a l u m i n u m , to account for the



metal's spring back. Make sure all edges are sanded free of bumpy saw



marks or the router will translate those into irregularities on the edges



of your parts.



Now that the cutting templates are ready, you should next roughcut the a l u m i n u m blanks, and I



Both the templates and the forming blocks can be made of wood. Oak, maple, hickory, MDF, or apple plywood are suitable materials for these two applications.



mean roughl Because you will have plenty of



time in later operations to bless



each part individually, I suggest making rapid and efficient progress



at this phase. With



any old shear cut the aluminum



sheet to within 3/8 inch of the t e m p l a t e line,



stack the blanks no thicker than the depth of the c u t t i n g edge of the r o u t e r b i t ,



clamp the stack,



and mow off the edges with a whisk of the router. which we'll need The bit should to cut large holes be the same diameter as the bearusing either a hole saw or a fly cutter. It will also allow you to d r i l l ing; a laminate bit will do nicely nice, true locating-pin or dowel for the T3, and a touch of wax on the edges of the stack will help free holes in the stacked blocks. If you have full-size paper pat- the chips. If you're going to work terns, it's a good idea to adhere them with "O" condition material, then to the surface of the wood with a slow down the router speed or get light spray adhesive, then cut out- a bit t h a t has only one c u t t i n g side the pattern line to part off the edge, because the s o f t e r a l u blocks, and lastly, belt sand the m i n u m s "mush" into the cutter and load it excessively. edges right to the line. This process is a howling abraA portable belt sander may be lashed up with brackets and clamps sive storm that leaves silvery snow for stationary use and still be avail- all over the place, so wear good eye able for portable work later on, sav- and ear protection. I duct tape the ing time and shop space. The edges snorkel of the Shop-Vac in place to



the d r i l l press,
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In Loving Memory of Ethel



________7-27/14-4/27/97_______



AIRCRAFT ALUMINUM 2024 T 3 ALCLAD 48" WIDE ALL PRICES PER RUNNING FOOT



.016— $9.20 .020 — $10.95 .025—$12.10 .032—$13.75 .040—$18.50



.050 —$23.50 .063 —$29.10 .080 —$34.95 .090-$40.70 .125 —$56.50



ALSO ALLOYS OF VARIOUS TYPES: 3003 H 14 ... 5052 H 32 ... 6061 T 6 ... 2024-0 CALL FOR PRICES ON ...



4130 Steel Tubing & Plate, Reamers, Rotary Files, Drill Bits, Hydraulic Hose, Crimpers. Air Duct, Rod Ends, Tie Downs. Nuts, Bolts, Rivets, Extruded Aluminum. Quick Release Pins, Counter Sinks,



Safety Wire, Sheet Metal, Wire Strippers, Aluminum Tubing and Bar Stock. MANY MANY MORE ITEMS . . . JUST CALL ! ! !



Free Catalog Available



AIRPARTS, INC. 2400 MERRIAM LANE KANSAS CITY, KS 66106 913/831-1780 FAX 913/831-6797



1-800/800-3229



www.airpartsinc.com



Buy. II. Fly. For everything that keeps you flying, turn to the most trusted name in the general aviation marketplace. World's largest aviation resource. Thousands of planes, p r o d u c t s and services, in print and onlinedaily updates. Subscribe today.



Trade-A -Plane 800.337.5263, Int'l 931.484.5137 www.trade-a-plane.com For more information, visit SPORT AVIATION on the Web at www.eaa.org
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EAA SportAir Workshops Training for Aircraft Builders and Restorers



These blanks (center pair, made of 0.025-inch 2024 T3 aluminum) were part of a stack that was cut with the router. They have been deburred and are ready for forming.



You Can Build It! Let Us Teach You How.



Form blocks can provide many functions, even as lightening hole dies. This form is about 5 feet long. www.poiyfiber.com



www.aircraftspruce.com



Workshop Schedule Feb 8-10.2002



Griffin. GA



April 20-21.2002



TIG WELDING



Mar 1-3.2002 Marl-3.2002



COMPOSITE CONSTRUCT.



Oshkosh. Wl RV ASSEMBLY



FABRIC COVERING



April 27-28.2002



Corona.CA RV ASSEMBLY



Mar 23.2002



Mar 23-24 2002



Pittsburgh, PA SHEET METAL COMPOSITE CONSTRUCT. FABRIC COVERING



Griffin. GA ADVANCED TIG WELDING RV ASSEMBLY



Mar 22-24 2002



Watsonville. CA SHEET METAL



GAS WELDING



May 3-5.2002



Griffin. GA TIG WELDING



RV ASSEMBLY



Dallas. TX TEST FLYING YOUR PROJECT



May 31-June 2.2002 Griffin. GA



Dallas, TX



June 7-9.2002



ADVANCED TIG WELDING



COMPOSITE CONSTRUCT ELECTRICAL SYSTEMS & AVIONICS FABRIC COVERING GAS WELDING



Corona. CA RV ASSEMBLY



SHEET METAL



June 21-23 2002 June 21 -23. 2002



Griffin. GA



TIG WELDING



Frederick. MD RV ASSEMBLY



Visit www.sportair.com for a complete listing of workshops. Ca/for A ID SPORTMIn WORKSHOPS EA/U



1-800-WORKSHOP 1-800-967-5746



[email protected]



i n h a l e most of the snow, hut it loves to rapidly disperse around the shop anyway. You cut out the form blocks much the same way as the templates, but take care with the r a d i u s of the f o r m i n g edges so the a l u m i n u m does not shear or crack during the bending. For 0.025- and 0.032-inch aluminum, the 1/16-inch radius is a minimum. Remember that the radius is half the diameter, so a 1/16inch radius looks like a 1/8-inch rod. ] do not like either minimums or overly delicate work, so \ use a 1/8-inch radius (looks like a 1/4inch rod), and the router is again brought into service for this. If the ribs have lightening holes, the forming blocks may include provisions for flanging them. Careful sawing, sanding, and routing can assure good dies, especially for irregular holes or openings. Forming blocks are routinely used to flange the edges of the ribs, especially where curves require inside or 92
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Airmaster Variable Pitch Constant Speed Propellers for Light Aircraft



• Robust three-bladed propeller specifically designed for Rotax



912/912S/914 & Jabiru 2200/ 3300 engines



• Easy-to-use electronic governor



• Improved Performance over fixed pitch: - 30% better fuel economy - 33% shorter ground run -10% better climb



Using any of a variety of pounding tools you can bonk the flange over the form. Be sure to do the straightaways first. Try to bring the whole flange down gradually, as forcing one area completely may leave an unexpected lump somewhere else.



• Money back guarantee



American Contact Details: Ph: (414) 961-7077,



Fax: (414) 961-1716



See web site for test details:



outside flanging. Hardened aluminum has inherently high resist-



ance for a new shape to be formed into it, especially a curved one.



In trapping the aluminum sheet between two hard surfaces, we're giving it no other choice but to form into the curve. Using a "pry" stick to



flange the edges of lightening holes



is another method, using a 1-by-l-



inch hardwood stick with a slot cut across the end. This stick is a conventional tool for many metal-forming operations and has roots deep in metalworking history. By cutting the slot to a particular depth, the stick automatically sets the width of the flange, and you lift and slide it along the metal, gradually cocking up the edge over a number of passes (paraffin on the



metal surface helps). To make the 30degree bend around the holes, three passes usually does it, with a routine amount of predictable distortion. Which comes first, the flanges on the rib's edges or the edges of the holes? It depends on the distortion, which operation generates it, and which helps remove it. Practice actually helps alleviate much of it during the hand-working segments, though flanging the holes may add or sub-



tract, sometimes rather capriciously. If you use the all-in-one form block, you can correct the curvature that results by fluting. The fluting



needs to miss the rivet locations, but otherwise it acts as a shrinking operation to take up the slack along the edges. If you're using blocks that must reverse to make the mirror image, then you must hand work the edge up to a true 90 degrees. With T3, hand working the angle to a true 90 is not difficult if



www.Propellor.com e-Mail: [email protected]



Your GPS's Best Friend Feeds you r G PS true airspeed, both indicated and pressure altitudes, plus your magnetic neading (with the



you back up the part with a sandbag and tap the edge of the flange with



a plastic-faced hammer. Pressing shapes with an H-frame shop press isn't that difficult, in certain instances. Dies for the rib's light-



ening holes may be machined of steel, and once the hole is cut, you



can press in the flange with little or no distortion. The drawback is that



those dies take time to make, when you could be making parts instead.



If you have access to an alum i n u m heat-treater, you might think about routing out beads and such in some MDF and using rubber pads to push in the relief. Otherwise, making a picture-frame die of MDF, and then a center plug with just enough edge clearance for the Sport Aviation
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optional Model Wt Compass Module).



The jiEncoder Look What Else it Gives You! Altitude Info. Pressure or density altitude on demand, with settable alerts for preferred altitude, decision height, and more-



Airspeed Info. Indicated and true AS in kts or mph, plus trends, settable Vne, Vno, gear speed 'lap speed, and stall speeds. Vertical Speed. Both graphic and digital displays, with selectable ranges and damping.



Outside Air Temperature. Advises you in



both l;ahrenheit and Celsius. Sends °C to GPS. All for just $879! in a very professional kit. Also available as a fully assembled unit.



Download full information about all of our products at our web site.



www.rkymtn.com



RMI



ROCKY MOUNTAIN INSTRUMENT Phone 307-864-9300 • Fax 307-864-9264 PO Box 683 • Thermopolis, Wyoming 82443 For mere information, visit SPORT AVIATION on the Web at www.eaa.org



AIRCRAFT TOOL SUPPLY COMPANY USA and Canada call toll free These (0.050-inch 2024 TO) ribs for a P-40 Warhawk were pressed in a simple shop press using rubber pads and routed MDF.



1 -800-248-0638 for your 104 page



Free Catalog



thickness of the metal, will allow



and place your order



Online! anytime.,, from anywhere



www.aircraft-tool.com Over 3500 tools and equipment to choose from: Safety Wire Tools • Penumatic Riveters • GBP Riveters • Huck Riveters • Cherrymax riveting equipment « Cable Tools • RiveNut Tools • Air Drills • Drilling Aids • Rivet Sets • Bucking Bars • Rivet Guns • Riveting Kits • Engine Tools • Aircraft Jacks • Test Equipment •Timerite • Sheet Metal Tools • Books & Videos



Telephone:989-739-1447 Fax:989-739-1448



rrrh- propeller If you are looking for performance, we sell it! FAA certified Hydraulic or Electric Constant Speed Propellers for all high performance



aircraft, like LANCAIR, GLASAIR, CIRRUS, EXPRESS, QUESTAIR, VAN'S, VELOCITY,



etc. 2-, 3-, 4-, 5- and 6-blade designs available up to 2000 hp. National, European and World Aerobatic Champions win with our specially designed, light weight, low noise and high performance propellers.



FAA STC for Pitts S2A and S2B, Cessna 172, 182, T/P210,



Piper PA 46-31OP/350P, PA60-601, 602 and more.



Headquarters:



Service Center:



MT-Propeller Entwicklung GmbH Flugplatz Straubing-Wallmuhle D-94348 Atting, Germany



MT-Propeller USA, Inc. 1180 Airport Terminal Drive De Land, FL 32724



Tel: 011-49-9429-94090, Fax: 011-49-9429-8432



e-mail: [email protected]



Tel: (386) 736-7762, Fax: (386) 736-7696



e-mail: [email protected] Internet: www.mt-propeller.com



SI-FOLD DOORS/ 507-426-8273 P.O. Box 22O-A24



Fairfax. MN 55332



you to draw up the edges of the flange using the press. You must use TO m a t e r i a l , h i g h - p r e s s u r e grease to allow the metal to flow over the edges of the die, and sufficient radii on these working edges so that the metal does not shear as it tries to move. Remember to practice on a few trial parts to smooth out your technique. Organize your tools and work space, plan ahead, and keep an eye out for that eighth dwarf, "Lumpy." The parts do get better with time and practice, so don't sweat too much about little irregularities. I'd like to thank Benton Holzwarth, Kevin Deutscher, and Russ Erb, all Bearhawk builders, who so kindly donated photos, parts, and tooling for this article. If you wish to see and learn more of this process in a clear step-by-step method, you should consider getting the Bearhawk reference CD ( c h e a p ) . Contact Russ at erhimiiKfpobox.com and tell him you saw this stuff in EAA Sport Aviation. &&> EAA Technical Counselor Kent White achieved master technician's status in 1976 at Hawaii's Auto Collection, where he restored metal components for aircraft and autos. He started his own metal restoration company in 1977 and now teaches, writes, and develops tools for metalworking while he still pounds out parts. He encourages any welder or metalworker, man or woman, to contact him in regard to preserving the traditions of aircraft metalworking. To contact him, call 530-292-3506, e-mail kentC"tinmantech.com, or snail mail 17167 Salmon Mine Road, Nevada City, CA 95959. 94
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