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PART II



Aircraft Coverings And Their Applications By Marty Haedtler 4920 Stone Circle, Oak Lawn, 111.



SYNTHETIC FABRICS AND THEIR METHODS OF COVERING AIRCRAFT PARTS DACRON HERE ARE two types of synthetic fibers. Their physical properties are the separating qualities. First, we will discuss the chemically man-made fibers which react to heat for their shrinking action. These are composed of one of the miracle fibers made by chemistry since World War II. Basically, the material is commonly known as "DACRON." We are indebted to Marv Hoppenworth, Cedar Rapids, Iowa Chapter 33 and Harry Cooper of Cooper Industries for this information. The same general procedures can be used on various brand names of Dacron, such as "EONITE" and "CECONITE." Some methods vary as to the bonding agents used to secure the doping materials to the Dacron. Dacron is a synthetic, which, for the same weight, has twice the pull strength as cotton and outlasts the aging of cotton by three to one. It is not subject to mildew, nor will it absorb moisture. It is chemically inert, except for strong acids, and will not be affected by gas and oil. Dacron covering costs are about the same as cotton, even though the cost of the fabric is higher. There is less labor and less dope required. The fabric is tautened by heat, thus saving at least four coats of dope. Since the finished product weighs the same as cotton, no rebalancing is necessary. Repairs can be made with CAM 18 as a guide, using synthetic, longer-lasting cord for rib stitching, etc. A. Covering and fastening methods are in two separate types: 1. The envelope or blanket covering is sewn with special synthetic threads, and slipped over the parts, then hand-sewn to completion. 2. Cementing to structure . . . here begins the variance with such natural fibers as cotton and linen. A "Super Cement" is available which, when used properly to attach the cloth to the members, precludes the stitching required by CAM 18 as to speed of aircraft (above 150 mph), thus eliminating another step. The cementing method is recommended where the width of the fabric is sufficient to reach the entire side of a surface. In cementing it to the wing panels, the fabric should run spanwise and be cemented on the leading and trailing edges as well as on the root end and the tip. The opposite side is applied using the "Super Cement" with at least a 4 in. overlap on the leading edge, and a 3 in. overlap on the trailing edge. At least a 1 in. lap at the tip and root ends should be used. Now there should be a surface tape of at least 6 in. wide applied over the lap of the leading edge, and at least a tape of 3 in. on the trailing and tip edges. Fuselage attachment can be accomplished by cementing the side panels first, and then the top and bottom applied with a 1 in. lap cemented to the previously cemented fabric at the longerons. Surface tape of at least 2 in. wide should be used



T



over the lap on the longerons. These are cemented with the same cement. Surface tapes should be "pre-doped" cotton or fiberglass tape. Reinforcing tapes can be Dacron or cotton. 3. The tightness with which Dacron should be applied to the structure is less than cotton, as there will be a dramatic shrinking action when heat is applied. Dacron is shrunk by heat, and it shrinks in direct proportion to the amount of heat applied. 400 deg. F. will shrink unrestricted Dacron approximately 10 percent, or 5 in. in a 50 in. width. Coverings on gliders and light construction aircraft (most homebuilts) should initially provide at least 1 in. slack to prevent structure warpage. Dacron subjected to 240 deg. F. (household iron on "Wool" setting) shrinks in a satisfactory and controlled manner, as would be produced by five coats of dope on cotton. Heating should be discontinued when the envelope has the desired tautness. Tautening should be done in two or more steps as in doping. Damage to the Dacron, as well as the understructures of wood and the wiring, can take place if a heat of 248 deg. F. is reached. On large surfaces, such as wings and fuselages, two-stage shrinking is recommended. Remove the slack with the initial application of heat, then the second pass will complete to tauten and remove the slight remaining wrinkles. Heat lamps of under 500 watts usually do not put out sufficient heat, and are unsatisfactory and slow. Care must be taken not to heat the fabric in excess of 450 deg. F., as the fabric will melt, loosening the cloth-like weave until it resembles celluloid. Non-shrinking nitrate and butyrate dopes are available, and will produce no further shrinking or tightening action. Regular dopes will pull the fibers and strands together, and can damage light structures. Plywood can be covered in the usual manner with an ample application of dope under the fabric. After cementing and shrinking the fabric, the fabric is attached by applying thinner which attaches from below. B. Finishing the fabric: After the shrinking is accomplished, the rib-stitching takes place prior to doping. However, there should be at least two heavy coats of dope under the surface tapes and in the areas of reinforcing tapes and stitching to insure adhesion. Inspection rings and drain grommets should be applied. Surface tapes may be of pre-doped cotton, and reinforcing tapes may be Dacron, fiberglass or cotton. Step 1: Apply at least four, and preferably six brush coats, thinned with two parts dope to one part thinner, to all surfaces. Step 2: Sand lightly with No. 320 wet or dry sandpaper to remove the nap of cotton surface tapes or blemishes. (Continued on bottom of page 16) SPORT
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KEEPING THE A-40 GOING . . . (Continued from page 14)



signs of blow-by. There will be some when the engine is cold, but not enough to harm compression when it is hot. After anything from 100 to 200 hrs., the working of the



gasket metal can cause real leaks, and when that happens, it's time for new gaskets. A-40 gaskets are as scarce



as EAA members in Red China, but one place to try is Walt Hawkins, Inc., 3004 N. Hollywood Way, Burbank.



models. Later, steel-backed replaceable insert bearings were used, which allowed top rpm to be boosted to 2575 continuous, at which speed 40 hp was developed. As the later rods would fit series 2 and 3 motors, they were often used, and you are apt to find them in many an



older A-40 . . . crankpin nominal diameter, 1% in., desired fit .0018L, tolerances .0008L and .0028L. Watch that an A-40-2 camshaft does not get into an A-40-3, 4, or 5 engine when building one up from parts.



Timing is different:



Calif. Or make your own! Go easy on tightening the head nuts, as the aluminum head castings are relatively soft. An unusual feature is that the four-throw crankshaft has only two main bearings. Because of its shortness, it has adequate stiffness to get by with this mini-



A-40-2: Intake opens 10 deg. ETC, closes 55 deg. ABC. Exhaust opens 55 deg. BBC, closes 10 deg. ATC. Others: Intake opens 10 deg. BTC, closes 50 deg. ABC. Exhaust opens 60 deg. BBC, closes 15 deg. ATC.



an hour-glass shape, due to slight crankshaft bending. The more such wear there is, the more the shaft can whirl, bearings will wear progressively faster, allowing of more bending, and fatigue failure is not unknown. This



22 deg. BTC. Use Champion C-26 spark plugs or equivalent.



mum support. But in time the main bearings can wear to



wear cannot be felt when the shaft is tried for play by



hand. The only sure way to detect it is with a good internal micrometer, taking enough measurements on the lengths of the bearings to detect hour-glass wear. These bronze bushings are removable, and a good machine shop should be able to make up a set for you. Authorized Continental repair shops in the old days had a special reamer for reaming front and rear bearings to size and true to



one another, in one operation. Today it would be necessary to make up some pilots to hold different-size reamers true, to cut one bearing and then the other, and have both bores in a straight line. Here are the figures needed for crankshaft work: Crankshaft in front bushing, nominal diameter 17s in., desired tit .002L, tolerances .001L and .003L. Crankshaft in rear bushing, nominal diameter 2Vs in., desired fit .0025L, tolerances .0015L and .0035L.



Crankshaft end play is important because too much, due to wear of the thrust face on the forward main bearing, can make connecting rod big ends ride cocked on their journals. There is a three-holed, %-circular shim on the rear main bearing support plate that controls end



play. Nominal distance between faces of the front and rear main bearings is 8% in. Desired end play is .015L, tolerances .010L and .020L. Connecting rod big ends are



slightly offset — do not get them in backward! Early A-40's had babbit connecting rod bearings which allowed them to be run at 2550 rpm top, at which speed 37 hp was produced. These were the A-40-2 and A-40-3 AIRCRAFT COVERINGS . . . (Continued from page 15)



Step 3: Apply three coats of aluminized synthetic aircraft enamel, or three coats of aluminized acrylic aircraft enamel, or three coats of aluminized nitrate or butyrate dope. Step 4: Sand very lightly with No. 320 wet or dry sandpaper. Step 5: Apply two coats of aircraft enamel, or two



color coats of acrylic enamel, or two coats or more of pigmented nitrate or butyrate dope.



IMPORTANT:



1. It is necessary to achieve mechanical adhesion with



Dacron, as it has no pores or fibers to absorb dope. Therefore, nitrate dope is preferred as it has better adhesive qualities than butyrate, and is preferred in Step 1, even if the final finish is butyrate. 2. In Step 3, use approximately 4 to 6 oz. aluminum per



gallon for clear enamel or dope.
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Valve clearance for timing is .020 in. exhaust, .025 in. intake. Running cold clearance is .015 in. for all valves. Ignition on the A-40-2 fires 27 deg. BTC, all other models NOTES ON THE CONTINENTAL A-40



One of our members who has had much experience with the Continental A-40 is Robert Thompson, EAA 5351, Box 107, Cherry Fork, Ohio. Bob's experience with them



goes back to 1932, when he flew Heath "Midwing" planes powered with them. In a letter to EAA's editors, he makes these interesting comments:



"I have been flying, servicing and rebuilding Continental A-40's ever since they came on the market, and the little A-40-4 and A-40-5 are particular pets of mine.



I have some information which may be helpful. "If any of the boys need piston rings, they can get genuine aircraft piston rings from the Perfect Circle Ring Co., at Hagerstown, Ind., and if the grooves in their pistons need resizing, Perfect Circle is equipped to do the work and furnish oversize rings for the new grooves. In



regard to connecting rod bearings, Federal Mogul has a



much improved steel back, copper-lead, replaceable bearing that can be precision bored for A-40 crankpins. As



of 1961, I was informed that Continental Motors Corp. Aircraft Engine Division, can furnish new piston pin bushings for the connecting rods as well as new pistons



and exhaust valves. "If all the fellows who are really interested in rebuilding A-40's would drop me a postcard saying so, and there turned out to be enough of them, I might be able



to work out some kind of quantity purchase of A-40 parts which would enable everyone interested to put his A-40



into top condition at a reasonable price."



A



3. Butyrate dope is more fire resistant than nitrate, which does not have the shrinking continuance of butyrate. However, when the use of butyrate is planned, care must be taken in the original shrinking, as the dope will continue to shrink and extreme tautness can cause structural failure. 4. Extreme tautness can be relieved . . . a. Where seam cement was used, the fabric can be loosened by applying MEK (Methyl-ethyl-ketone) at



the laps. It evaporates rapidly and can be worked with some ease. b. Clear lacquer or acrylic enamels combine with, and dilute, dope solids to a degree that relieves tautness. 0 (EDITOR'S NOTE — The material presented



on aircraft covering was prepared by amateur builders, and may not always reflect the professional approach to the subject. Any comments on these procedures by professional people would be welcome).
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