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Covering... Without Dope By Elmer C. Nilsson, EAA 2718 138'/a Arvin St., Oildale, Calif.



Elmer Nilsson tightens the Eonnex fabric with a hot iron.



OPE AND fabric has been the common and very reD liable covering material for about as long as the airplane has been around. It has been thoroughly covered in previous issues of SPORT AVIATION, so the only comment I will make about it is that no matter how good a job is done and the care it gets, in a matter of a few years the whole job has to be done over again with the expenditure of much money and time. Until a few years ago, there wasn't much that could be done except recover with dope and fabric again or buy a metal airplane. Then about the time we started to hear about moulded fiberglas for auto bodies and boats, several attempts were made to use this material on airplanes with varying degrees of success. See Manual 18.30-3. At this time the usual method was to apply glass cloth over the existing fabric with dope or plastic resins. Since that time other methods have been used, using only glass cloth and dope. About this time I started to build a "Baby Ace" from Mechanix Illustrated plans and became acquainted with Bill Lott, who owned a power saw that I used to cut the cap strips for my wings. Bill had a staggerwing Beech at this time that was in need of fabric, and I was very interested and amazed at some of the experiments he was performing. I saw what I thought was a piece of fiberglas amazingly tighten up on a frame when a hot iron was put on it. After I appeared completely puzzled by this, he explained that this was not glass but a synthetic fabric. I was then shown a section of a wing panel that had had this heat-tightened fabric with a layer of glass cloth laminated to it with a resin coating and undergoing vibration tests. This was Bill's approach to covering an airplane with fiberglas. After patent applications were filed, a couple years of testing, and FAA approval, this became known as "Eonite." Eonite was put on the market and manufactured and applied by Eonair, Inc., located on Shatter Airport near Bakersfield, Calif., and by factorytrained authorized dealers. Eonite is actually a life-time cover as periodic fabric tests are not necessary. Quite a few airplanes, including the fuselage and control surfaces of my "Baby Ace" are covered with Eonite, and it resulted in a very satisfactory cover. Not very much Eonite is seen today, not because it wasn't good, but because it 22
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turned out that aircraft owners and repair stations wanted a material that they could install without first taking a course of instructions and training in order to do a satisfactory job. So a companion covering material trade-named "Eonnex," which had been developed prior to Eonite and had been going through a long period of testing, was placed on the market after receiving full FAA approval. Eonnex fabric is a long-life synthetic that can be heattautened after installation on the airframe, and is filled with flexible plastic resin coatings instead of dope. Briefly, the Eonnex covering process is as follows: The ease of application and how it differs from doped fabric will become apparent. Because of the 18 year life expectancy of this fabric, particular attention should be given to the preparation of the structure before Eonnex covering is installed, in order to protect it from rot or corrosion. A good Epoxy paint or Eonite P/N 19 paint are best for coating steel structures. Eonite P/N 22 Sealer is recommended for coating wood. Both of these materials are impervious to the actions of the solvents used in the fabric coatings, or dope. Either Eonnex 205 or 206 fabric may be used for the cover. Eonnex 205 is FAA approved for all aircraft. 206 fabric is approved for use on aircraft up to 12,500 Ibs. gross weight. The weight of a cover made with 205 fabric, and with an overall thickness of .008 in. including finished paint, will be 6.75 oz. per sq. yd. If 206 fabric is used and finished to .006 in. thickness, the weight will be approximately 5% oz. per sq. yd. 206 fabric, having the lightest weight and lowest cost, is recommended for homebuilts and other light aircraft. Uncoated samples of this fabric test over 120 Ibs. per in. width. The fabric may be installed using either the cemented blanket method with 1 in. laps, or the pre-sewn envelope method. Only single-stitched seams are required when sewing. This leaves a very flat surface without the unsightly welt that is evident in fabrics that require a double-stitched felled seam. Of course, the sewing labor is considerably reduced. Factory made pre-sewn envelopes are available for many aircraft. The fabric is cemented to the structure where necessary, using Eonnex P/N 204 Adhesive-Primer as a cement. Attachment of the fabric with 204 cement is approved



by the FAA for all aircraft regardless of weight or redline speed. The fabric is attached to the structure just slightly looser than a cotton cover would be installed. Eonnex fabric, unlike other heat shrinkable fabrics, can shrink more than 20 percent when heat is applied. However, if this full shrinkage were utilized, the coating penetration and temperature stability would be adversely affected, therefore excessively loose installation is not recommended. The fabric is shrunk to a taut fit by heating it with an electric iron held in contact with the fabric and ironing it in much the same manner as your wife irons the pillow cases for your guest room bed. This ironing procedure tautens this fabric and removes even the most persistent wrinkles. The fabric has now developed the tautness that will be maintained throughout its exceptionally long life. Because dope is not used as a filler, no further tautening will take place that can warp control surfaces and wing trailing edges. The coatings used do not cause the fabric to shrink. After the fabric has been tautened it is ready for the prime coat. This consists of a mixture of P/N 204 Adhesive Primer mixed half and half with thinner. This solution, which is rusty red in color and almost water thin, is wiped into the fabric with an applicator pad to insure penetration. It is a very fast operation requiring about 20 minutes to prime a complete wing. This coating dries in about 15 minutes. One gallon of 204 Primer will coat 70 sq. yds of fabric. After the prime coat is dry, the first filler coating is applied. This consists of a mixture of one part Eonnex P/N 200A and one part Eonnex P/N 201B fabric coatings with thinner added for proper application, either by spray gun or applicator pad. The coating is black in color and one gallon, before thinning, will cover 60 sq. yds. of 206 fabric. It dries dust-free in about 20 minutes. Eonnex P/N 3 reinforcing tapes are now placed at the locations where fabric attachments are to be installed (rib-stitching, screws, etc.). These tapes have a pressuresensitive adhesive on one side and no cement is needed to hold them in place. They are available in a variety of sizes to match cap strip widths. Eonnex P/N 9 rib-stitch cord, or other attachments such as screws, rivets, etc., are now installed. P/N 9 syn-



The Eonnex 206 fabric envelope is now in p l a c e on the



wing,



ready



tightening.



for



The sewn envelope of Eonnex 206 is slipped on the wing of the "Baby Ace" by Elmer Nilsson.



thetic rib cord is much thinner and lighter than conventional linen cord. A modified knot is used that is much faster to make than that required in Manual 18. A substantial labor saving can be realized on high-speed aircraft in the installation of fabric attachments because the minimum spacing required, regardless of airspeed or wing loading, is 2 in. as compared with 1 in. in Manual 18. Of course, if spacing wider than 2 in. is satisfactory in doped fabric, this wider spacing may also be used on Eonnex. Eonnex P/N 4 surface tapes and other reinforcements are now installed over fabric attachments, fabric seams, and flex points using P/N 204 or Second Filler coating as an adhesive. Fiberglas surface tapes are used for durability, thinness, ease of installation and the fact that they can be sanded to a feather edge without raising any nap. The second filler coat is now applied over the entire cover, using either applicator pad or spray gun. This coating is made by mixing one part Eonnex P/N 202A with one part Eonnex P/N 201B and adding thinner. This coating mixture is cream colored and will cover 60 sq. yds. per gal., not including thinner. It dries dust-free in about 20 minutes and can be sanded in four hours in warm weather. This second filler coating has now completely filled the fabric and dries to a glossy finish. After the second filler coat has thoroughly dried, it is dry-sanded until all signs of gloss are removed from the coating. This will indicate a perfectly smooth surface that is ready for the finish paint. No additional primer surfacer is needed. This sanding may be done over most of the surface with a power sander of orbital type if desired. However, the sanding required is about the same as that used on dope between coats. The cover is now ready for the finish color coat. A good grade of flexible auto enamel, such as DuPont DuLux is recommended for durability. However, pigmented nitrate dope may be used by applying two thin coats. Eonnex P/N 210 flame retarder should be added to the dope in the ratio of one pint of P/N 210 to 10 gals, of dope before thinning. This additive will give the nitrate dope flame-retardant properties approaching that of buty-



rate dope, and will also increase flexibility. Butyrate dope should not be used because it will check and peel. Drain holes are now made where required by melting a 3/16 in. hole in the cover, using a small diameter tipped soldering iron or the special low cost pencil type iron made for this purpose. This iron has two interchangeable tips, one is used for drain holes and the other for cutting inspection openings and for cutting fabric. By
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COVERING — WITHOUT DOPE . . . (Continued from preceding page)



using this method, the fabric edges are sealed and the fabric will not unravel or fray. Drain grommets are not required. It is obvious that by following the above described procedures, a very substantial saving in labor can be made by using Eonnex as compared with a doped-fabric



installation. As far as cost goes, a very careful compari-



son made between an Eonnex 206 cover, completely finished, and a Grade A doped-fabric cover showed the material cost of the Eonnex cover to be over 35 percent lower. I have re-covered quite a few airplanes with Eonnex and have kept careful records of the covering weight reductions obtained. In practically every instance, this has amounted to 50 percent or more. This can be translated directly into increased useful load. A very high percent-



Here the newly completed "Baby Ace" already gleams in its finished colors. Note the reflection in the good finish on the lower part of the wing. The wings are covered with Eonnex 206 and the fuselage is covered with Eonnite.



removing them from the experimental category. A comprehensive instruction manual entitled "Eonnex Manual 200" is available for $1.95. This book contains much useful detailed information with step by step procedures that will enable even the inexperienced worker to make a successful cover installation. A sample strip of the fabric showing the coating steps is included with the manual. Eonnex materials and price lists are available nationwide through aircraft parts distributors and dealers, including the many branches of Van Dusen Aircraft Supplies, or they may be obtained direct from the manufacturer, Eonair, Inc., Shafter Airport, R. 1, Box 632, Bakersfield, Calif. 93308. I will be pleased to supply further information on any specific covering questions that any EAA members may have if they will write to me. A The Eonnex 206 fabric is now tightened on the wing.



age of the owners of these aircraft have also reported increased performance, both in rate of climb and speed. This is due to the fact that the Eonnex fabric produces a more perfect airfoil with less drag. A word of caution is in order at this point. Since the fabric filler coatings have no tautening effect on the fabric, it is especially important that the iron used be adjusted to the proper temperature. Irons with pre-set thermostats are available for $12.50 and are required for tautening Eonnex. It is impossible to damage the fabric by overheating when using this iron. Another advantage of using Eonnex synthetic cover is the fact that all of the materials have many years of service history, are used as original equipment by aircraft manufacturers and are produced under FAA-PMA, thus



DREAM + EFFORT = REALITY . . . (Continued from page 21)



hensive. Sylvia is a real sport, and proved it once again on July 30 when she left with me in the "Emeraude" for Rockford. A 700 mile cross-country is a real test of something, I am sure, and she came through like a real pro. We enjoyed the Fly-In enormously. It was our first vacation in over 12 years and WITHOUT THE CHILDREN. We were just the happiest two people there. Upon arriving at the Fly-In, we were greeted by Paul Pober-



ezny, and I was so concerned about the last 80 miles and my wife's stomach (the air had been a little bumpy), that I failed to recognize him. I hope Paul will excuse this. We, the "Emeraude" and I, were fortunate in giving several rides to some interested "Emeraude" enthusiasts whom I met there. I would like to mention, in particular, 24
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This very handsome "Baby Ace," N-7789C, is the airplane built by Elmer C. Nilsson and referred to in the covering article. Note the clean adaptation of the Luscombe engine cowl to the airplane.



two such rides. One was with the distinguished president of the French RSA, Mr. Georges Beraud, a very fine gentleman, and the other co-pilot was Mr. George Bealc of Oklahoma City, who very generously assisted me with my inoperative radio equipment. Well, the Fly-In finally came to an end for my best girl, my "Emeraude", and for me. We will never forget that week or the lovely trophies we were so fortunate to receive. Nor will we soon forget the hospitality and attention so freely given by all of the officials and friendly



EAA'ers whom we met there. I would again like to mention that building an airplane is a very rewarding venture. Both in materialistic gain, and especially in those rewards such as new friends, the kindnesses of old friends, and especially the loyalty and cooperation which I received from my dear Sylvia. Without her support and encouragement my "Emeraude" "Sylkie" would not exist. A
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