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Aircraft Coverings and Their Applications
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Aircraft Coverings 1ml Their Applications By Martin C. Haedtler, EAA 4846 4920 Stone Circle, Oak Lawn, 111.



O OTHER branch of aircraft manufacturing requires N greater care and closer attention to technique than covering and finishing. These following methods have been



proven successful by their manufacture and use, and complete adherence to the manufacturers' suggestions and instructions will result in a finished product that will be more than satisfactory. The various coverings will be covered in separate articles, as each has peculiar and particular requirements that do NOT pertain to each other. Therefore, at no time should a practice known to be proven for one type of fabric be used for another type. The first of the series will deal with the oldest and possibly best known . . . COTTON; then follows LINEN; DACRON (under trade names such as Ceconite, Eonite, etc.), and lastly FIBERGLAS. These make up the flexible coverings, leaving only aluminum which merely requires painting. I. COTTON. The cotton fabric was used because of its absorption qualities and flexibility. Also, the fact that it shrank to a very smooth finish through water or dope applications makes it easy to use. The aircraft quality seal will be in the "Mil Spec" found on the edge. Most aircraft supply companies will also have available the "Pull Strength" readings on the bill of sale. The method of fastening cotton to the basic structure can be done in several ways. 1. Envelope—where a "slip cover" is sewn to fit the part, or over the shape (wing, fuselage, stabilizer, etc.), and then sewn closed before shrinking. (See CAM 18). 2. Blanket—various widths are laid on the shape, clamped in place, then sewn together or "glued" to the shape. "Glue'' is usually extra thick dope or special dope, i.e.. "Air-Lac," which dries rapidly and holds very well. After the fabric is fastened to the structure, the shrinking process can begin. Two schools of thought are available: 1. Water shrink—water sprayed or brushed with a sponge will dampen the cotton and it will shrink to a perfect smooth, wrinkle-free condition. 2. Dope shrunk—the first coats of dope, usually thinned, will shrink the cotton to the desired beginning tautness. The first coat will be a brush coat, if clear dope, brushed into the fabric at full body or "as it comes"; an exception is when the dope is so thick it would prevent penetration into the fabric. It is recommended that a full brushful of dope be used, and that the dope be applied evenly over the surface. Do not attempt to get too much surface with one brushful of dope. It should be remembered that the first coat is the "bonding" coat, consequently, dry brushing or stretching of dope must be avoided. Proper saturation of the fabric and penetration calls for an evenly applied wet coat of dope. Allow the first coat of dope to dry 30 to 45 minutes, depending on whether or not thinning was necessary. The reinforcing tape, patches, drain grommets, and inspection rings may be applied with the second coat or as a separate operation immediately prior to the applica-



tion of the second coat of clear dope. The most common practice is to apply the tapes and patches with the second coat. This is easily accomplished by doping up to the rib or section to be taped, lay the tape on the doped surface rubbing it down to remove air and insure bonding, and proceeding with the application of the dope up to the next area to be taped. After the second coat of dope has been applied and all the tapes are in place, allow this coat to dry 30 to 45 minutes before lightly scuffing or sanding with No. 000 (Triple 0) sandpaper or its equivalent. All coats after the second should be applied by spray equipment il possible to insure even application. Howe%'er, brush application may be used if applied carefully and evenly. The third, fourth, and fifth coats of clear dope are applied, allowing a drying interval of 30 to 45 minutes between coats. If these later coats of clear dope are applied by brush, it may be necessary to thin with the proper dope thinner. Also, if smaller spray equipment is used, usually thinning is necessary. Therefore, more of these thin coats will be needed to produce the "build" necessary. After the fifth coat has been applied and allowed to dry thoroughly, the surface should be sanded lightly with No. COO paper. IT IS RECOMMENDED THAT COMPONENTS BEING SANDED BE GROUNDED TO PREVENT STATIC DISCHARGE AND RISK OF FIRE.



On completion of the sanding of the clear dope, the next step will be two heavy, wet coats of aluminum-pigmented dope. Allow the same drying time between coats; light sanding here will insure the smoothness of the final work. Aluminiim-pigmented dope is used after clear and before color for three reasons: 1. To protect the fabric and clear dope from the Actinic or destructive rays of the sun. 2. To provide an effective filling or building coat. 3. It is easier to sand, and actually see the amount removed each time it is re-sprayed. Aluminum-pigmented dope is usually mixed on the job. It is prepared by adding 1.5 Ibs. of fine aluminum powder to each 5 gals, of full-bodied dope. Should aluminum paste be used, it should be mixed at 1.75 Ibs. per 5 gals. The aluminum should be mixed with dope thinner to a loose paste, then added to the dope to insure easier and thorough mixing. After the second coat of aluminum dope has been applied, allow 8 hrs. to "overnight" drying time before sanding to a smooth surface with No. 280 wet or dry sandpaper and water. NOTE: The thoroughness or degree of sanding at this point will determine the smoothness of the final finish, since no amount of sanding later on will accomplish the same result. After the aluminum dope has been sanded, wipe off all dust, dirt, and sanding mud. It is recommended that a sponge dampened in clean water be used to completely remove all foreign matter before applying succeeding coats of color (Continued on page 31) SPORT
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AIRCRAFT COVERINGS . . . (Continued from preceding page)



Apply three or more coats of colored dope. These coats should be sprayed, and are usually thinned 20-30 percent to spraying consistency, allowing 30 to 45 minutes between coats. After the final coat of color has dried for 8 to 12 hrs., only a light sanding with No. 400 wet or dry paper will be required. It is then rubbed out with commercial rubbing compound to insure a deep luster. It should be noted that most "dope" finishes will "lift" ordinary paint and varnishes. All painted surfaces, which will be touched by the doped fabric, might have this other paint "lifted." Therefore, some caution and extra steps must be taken. Formerly, adhesive tape was applied to the steel longerons of the fuselage to prevent "lifting" the paint. Now zinc chromate and the new Epoxy types of protective paint are used, namely, Glidden's "Glid-plate." Along this line is the action of the dope finish on the varnish used on wooded ribs in the wings. Adhesive tape is commonly used, as is household aluminum foil. Also, all sharp edges should be covered with tape. This prevents the finish from cracking due to the pressure from beneath. It is assumed that temperature control will be taken into consideration to maintain the quality of the work. Dope should be brought to room temperature at least 24 hrs. prior to application. Room temperature is from 75-80 deg. Blushing is common in humid weather where a small amound of water condenses in the top surface of the wet dope. This must be removed. This can be prevented by adding the special thinner known as "Retarder." If blush occurs (which is nitrocellulose "out of solution") the finish is ruined. It can be removed after occurrence by washing with a rag liberally wet with dope thinner. PLYWOOD COVERED WITH COTTON



Several builders have tested and adopted the following method, which results in the strongest and most durable (for plywood) ever devised. As a matter of fact, the strength and longevity of the wood is increased 15 percent. Sand the plywood evenly to obtain a smooth surface. Be sure to remove glue and interior varnish or preservative from the surface. Brush or spray two coats of thinned dope on the bare wood. These will both tend to soak into the plywood. Now brush or spray two full-bodied coats, allowing them to dry approximately 45 minutes between coats. When the dope is thoroughly dry, tack the cotton covering in place, securing it firmly.



Now two methods can be followed: 1. Water shrink the cloth and let dry, or— 2. Go directly to the thinner dope application. A libersl wetting of the cloth by thinner (retarder if possible) to the leading edge to start with, working back to the trailing edge, push the thinner into the cloth with a bristle brush or the hands, until the dope underneath starts to work up to the surface. Push all air bubbles to the edge or relieve with a pin. Apply the second coat, composed of dope added to thinner in equal parts, before the original thinner coat has had a chance to dry. Scuff sanding can be done if the dope is completely dry. Follow with two or more coats of aluminum-pigmented dope. Allow to dry and sand with No. 280 paper or finer. Spray two or more coats of color. Water-sand smooth with No. 320 paper, wiping clean between coats. For natural gloss, mix last color coat 50-50 with the clear dope, reduced to spraying consistency with thinner. There will not be enough difference between cotton and linen to warrant a complete instruction. Therefore, we will discuss the prime differences as compared with cotton. II. LINEN. A heavier fabric than cotton, it is prone to hold wrinkles from shipping and handling. It will be necessary to REMOVE THESE WRINKLES BEFORE DOP-



ING, which can be done by a tight fit to the components and proper and careful adhering to frames. Linen will not stretch in several directions at once. It must be worked carefully to eliminate "draws" at corners or on radius edges. Thorough wetting by sponging will completely remove wrinkles. But as soon as the fabrics are wet with the first coat of thinned (or mildew proofer "Fool Proofer") dope, the fabric sags. It appears to have been ruined, but subsequent coats of thinned dope will bring it back to the original taut condition. Linen uses more dope than cotton because of the filling required by the coarse weave. Each full coat of dope should have a scuff sanding with No. 280 paper to insure complete smoothness in final finishing. Linen will probably require six to seven coats before proper filling is apparent. This will be evident with each sanding, when the amount further needed can be seen and felt. Finish with "silver" (aluminum) as in cotton, and then on to the color. A



New World Soaring Goal Record Claimed



A which a new world soaring goal record is being claimed. LVIN H. PARKER, who operates a soaring school at Odessa. Tex., made a flight on Aug. 27, 1963, for



He soared a Sisu 1A sailplane from Odessa, Tex., 490 miles to a predetermined destination at Great Bend, Kans. The flight exceeded the existing goal record of 443.672 miles set on June 18, 1960, by Mikhail Vierietiennikov of Russia in an A-15 sailplane, flying from Orechkovo (Kalouga) to Ravkoska, and another claim to the record of 456 miles made on Aug. 7, 1963, by Ben Greene of Elizabethtown, N.C., in a Standard Austria sailplane from Marfa, Tex.. to Boise City, Okla. Substantiating evidence and documentation must be approved by the National



Aeronautic Association and the Federation Aeronautique Internationale in Paris before the flight may be considered an official record. Parker's flight took a total of 8 hrs., including a short tow to 1,800 ft. by an airplane at the start. From then on he utilized thermal upcurrents under cumulus clouds in which to gain altitude by circling, such that straight glides of irom 90 to 110 mph could be made between



clouds. The Sisu 1A has a maximum gliding angle in still



air of 40 to 1.



A 25 mph tailwind worked in his favor and he arrived over his goal with 2,500 ft. of altitude. A SPORT
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Aircraft Coverings and Their Applications 

Cooper Industries for this information. The same .... 22 deg. BTC. Use Champion C-26 spark plugs or equiva- lent. .... To cover an aileron, use a strip of 44 inch "Razor- back" cloth. .... more photos of "Chuppy" and Dr. Linn Cockroft's "Tail- wind.










 








Aircraft Coverings and Their Applications - Size 

of one of the miracle fibers made by chemistry since. World War II. Basically .... Early A-40's had babbit connecting rod bearings which allowed them to be run at ...










 








Aircraft Coverings and Their Applications - Size 

applying glass cloth over a rejected covering of cotton or other ... to keep the cloth from snagging, and also put tape over edges which .... Clamp-type clothes pins are used to hold the .... On Sunday morning I took more photos of departures.










 








Aircraft Materials and Their Physical Terms 

IN AIRCRAFT construction, it is essential that materials with a high strength/weight ratio be used. For this reason, the terms used in describing the properties of ma- terials should ... Electrical conductivity is also important in connection with th










 








Aircraft Materials and Their Physical Terms 

Quenching is the immersion of the heated metal in a liquid, usually either oil or ... With the standard 2 in. gauge length, the total permissible elongation would be.










 








FasterMthanMlight propagations and their applications - CiteSeerX 

propagation phenomena in optics, electronics, and condensed matter physics. For an ... and the theoretical predictions of superluminal light pulse propagation in ...










 








FasterMthanMlight propagations and their applications - CiteSeerX 

The speed of sound for such a condensate has been observed to be vÐ¾ â‰ˆ Q.P ... example, The Electrical Engineering Handbook in its discussion concerning the ...










 








Determinants and Their Applications in Mathematical Physics 

Oct 4, 2011 - The notation ω2 = −1 has been adopted since the letters i and j ... The boldface symbols R and C, with suffixes, .... 30. 3.3.4 The Laplace Sum Formula . . . . . . . . . . . . . . 32. 3.3.5 The Product of Two ... 4.1.9 Further Vandermon










 








Chapter 25: Hybrid Grids and Their Applications 

There is an ever-increasing demand to perform flow simulations that ...... The geometry has periodic boundaries, and only one burner is being .... Baker, T.J., Developments and trends in three dimensional mesh generation, Applied Numerical.










 








Metallocenyl Dendrimers and Their Applications in Molecular 

through studies of the electrochemistry of dendrimers presenting metallocenes ... forms, their electrochemical and chemical redox processes proceed without.










 








ICA Papers Classified According to their Applications and Performances 

possible mathematical approach to mimic a biological system, a central nervous ..... of signals as speech, music or biomedical signals or images. 11. Plotting of ...










 








STM32™'s ADC modes and their applications 

Mar 2, 2010 - This application note provides help for ADC users to understand some ... This application note does not describe the ADC modes that result from the ..... examples, you can modify the code a little to switch from one mode to another. ...










 








Trivalent Logics and their applications Proceedings ... - Paul Egre 

Aug 11, 2012 - In other words, the semantic denotation of the positive form of the scalar ...... co-NP-hard due to NP-hardness of SAT; trivially, T itself is in the co-NP class). ...... //www.emmanuel.chemla.free.fr/Material/Chemla-SIandPres.pdf.










 








UHF Antennas and Their Installation 

therefore, must be mounted vertically (a light sweepback is O.K.). ... The word. Balun is a contraction of the expression "Balanced to un- balanced", and this ...










 








Elementary Particles and Their Interactions 

This edition, prepared in 2013, is a slightly corrected and unabridged version of the work ... mechanics, special relativity, and classical electrodynamics. The main ... of the Feynman rules is given in the fourth chapter, where the student is ... fi










 








BRANCHED COVERINGS OF C)2 AND INVARIANTS OF 

the braid group techniques developed by Moishezon and Teicher can be ... A 2d (the central element in Bd corresponding to a full twist of the d points ...... BÑ‘vÐ„ istEncEU( nD uni1Ñ” uEnEss o 5ÐµÑ” uÂ»( si18 o 2 o % orÂ»&Â·8 ic co9@ ErinYÐ‡ s. 3.1.










 








weighing engines and aircraft 

limit, could cause the race car to be dis- qualified and cost the driver thousands of dollars in prize money. Joe Ruggles says the scales are accurate to 1 pound.










 








Absorbents: Fundamentals and Applications 

11, 2633. Cheng, L. S. and Yang, R. T. (1994) Chem. Eng. Sci. 49, 2599. ..... fusivities in liquid solutions and also metallic alloys has been used extensively ... resort to equilibrium theory, that is, mass and heat transfer rates are assumed to ...










 








Societies and their Q3 Maps.indd - XPac27 

maps for a game called Quake 3 Arena, I was completely surrounded by this world .... feel this in their cities and spaces, and you can also feel this in their virtual.










 








Supplement A: Special Functions and Their Properties 

(2s âˆ’ 1)!!, t| 1. 2. âˆ’ s} = (âˆ’1) v. 2 v. Ð�. {. (2s âˆ’ 1)!! . Asymptotic expansion (Stirling formula): t. (k ) = Ð� 2. { p âˆ’ n k n. âˆ’1~ 2 Ð‘. 1 + 1. 12 k âˆ’1 + 1. 288 k âˆ’2 + Ð’ (k âˆ’3)Ð“.










 








Metacommunity speciation models and their ... - Nicolas Mouquet 

The emergence of new frameworks combining evolutionary and ecological dynamics in communi- ... INTRODUCTION .... In practice, this broad definition covers a wide ... ties and to define a spatial framework to study multi-scale ... (B) In landscapes wi










 








Autosimilar melodies and their implementation in OpenMusic 

in many different musical styles, from Mozart's classical music to New Orleans Jazz. Also the degree of control that our mathematical work entails into the ...










 








Feldman (1982) Connectionist models and their properties 

produced, stored in a retrieval system, or transmitted, in any form or by any means ... for CM is that they might lead to better science. It is obvious that the choice.










 








Creole-Speaking Countries and their Populations* 

Hmong, Chinese, Haitian. Creole, various ... languages, Chinese. RÃ©union ... (Map 2) while the somewhat stylised Map 3 shows the Seychelles in more detail.
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