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PART 2



Construction Details of Light Aircraft Fuselages By Georges Jacquemin, EAA 3618 (Reprinted in part from the magazine Canadian Aviation) with the two types of wooden T fuselage, the plywood box type and



The main structure as shown in Fig. 3 is made entirely of chrome



wards. As for the welding itself, it must be of professional quality. If



molybdenum seamless steel tubing.



the truss type. Now we will discuss



For the Baby Ace shown here the size of tubing is % in. diameter by .035 wall thickness. Three of the fuselage longerons are made of a



the amateur is not proficient in this trade, he must be prepared to hire



he first part of this article dealt



the well-known steel tube type. Figs. 3 and 4 show a typical fuselage of this type, the popular Baby Ace.



This type of structure has been favored by U. S. amateurs mostly. In Europe the welded steel tube structures have not been used by amateurs mainly because skill in wood-



single piece of tube running the whole length of the fuselage. All other pieces of tube must be cut and



adjusted carefully to fit the tubes to which they are to be welded. No



addition of top fuselage fairing, side stringers, instrument panel, firewall, installation of controls, fabric covering, finishing and other incidentals.



working is more common and requires only simple tools. For indus-



trial production, of course, this struc-



Fig. 4 (Below) The "hidden work"...the Baby Ace fuselage with atachment lugs welded in place



Fig.



a skilled welder. Visual inspection of welds is not sufficient to ascertain their safety. In industry welds can be checked by X-ray. The fuselage as shown in Figs. 3 and 4 is still not complete. A fair amount of work remains to be done, such as protection against corrosion,



One advantage of this type of fuselage is its durability, although there are many wooden airplanes in equatorial and tropical countries with long operating records. With the better quality glues available nowa-



3 (Above) Basic structure



of the Baby Ace fuselage



ture has advantages over its wooden counterpart, since with proper tooling it can be produced more economically. Fig. 3 shows what most people have in mind when referring to welded steel tube frame. What is often forgotten is all the extras, shown in Fig. 4, which must be added to the basic structure before completion.



days, wood has shown it can compare favorably with any other material. However, welded steel tube



The tubes of the main frame must be perfect—no holes may be drilled



large gap can be tolerated lit these joints as poor welding would result.



through their walls. Therefore all parts attached to the fuselage mus1 be held by special brackets which must be cut from steel sheets and welded into place. Any lug or bracket which might be needed later must be foreseen and attached before covering and finishing. This could be quite a problem for the beginner.



This type of fuselage requires jigging in order to insure that at least proper positioning of the main attachments (wing, tail, engine, landing gear). Extra care must be taken when welding so that local thermal expansion will not induce permanent deformation of the fuselage which



SPORT AVIATION



would be impossible to correct after-



is a definite advantage to amateurs who are already working in mechanical industries and possess the necessary skills. Similarly aluminum alloy construction will be more appealing to the aircraft industry worker. It is a fact that the average amateur constructor encounters more difficulty in dealing with metal than with wood. Keeping this in mind Henri Mignet designed his HM-8 avoiding all weldings and reducing the mechanical parts to a minimum. An amateur who has to hire help to 11



3. A mechanic with welding know-how might prefer a welded steel tube type.



Fig. 5 The simple box fuselage of the Mignet HM-293



make the metal fittings of a wooden aircraft must be prepared to spend at least one half the cost of the wood. It's easy to see what it would cost him to build a metal fuselage if he needs hired help. As far as cost of materials is concerned, tubing for a fuselage such as the Baby Ace type would cost close to $100. A birch plywood box type fuselage would probably be about $80 and a wooden truss type around $60. As a comparative summary of these conventional aircraft fuselage structures, I am listing them in the order in which I rate them under the several points the amateur should consider in making his selection: A.



B.



C.



D.



Ease of construction 1. Plywood box 2. Wooden truss 3. Welded steel tube Cost of Construction 1. Wooden truss 2. Plywood box 3. Welded steel tube Cost of Repairs 1. Plywood box 2. Wooden truss 3. Welded steel tube Weight 1. Wooden truss 2. Plywood box



3. Welded steel tube (Weight is difficult to compare because most wooden aircraft described



Fig. 7 Fauvel AV-60 tailless aircraft . . . almost no fuselage at all!



12



have been designed to French specifications, while the steel tube aircraft have been designed to U. S. specifications. In general, however, the weight of the three types of fuselages are close enough to make this distinction unimportant). E.



F.



Jig Requirements 1. Plywood box—none 2. Wooden truss—jigs for sides 3. Welded steel tube—jigs for sides, plus assembly General Remarks 1. The amateur who is anxious to be airborne might prefer



And now to discuss the fuselage structure of some unconventional aircraft. Fig. 5 shows one of the simplest types of fuselage that can be built, that of the Flying Flea HM293. The structure is of the plywood box type using a different method of construction. Since the top of the fuselage is straight, it can be built upside down in almost the same manner as small boat hulls. A small simple jig can be made to hold the bulkheads in place while installing the longerons and fitting the plywood sides and bottom. Floors and decking are placed after installation of controls and fittings. Fig. 6 shows the fuselage of the tailless sailplane, the Fauvel AV-36. This is a combination of the plywood box and truss type structures. How-



Fig. 6 The boxtruss fuselage of the Fauvel AV-36 sailplane



the plywood box type which is less work to build. 2. For a small gain in performance a lighter structure such as the wooden truss type is adequate.



ever, the designer had to solve a different problem. He had to meet stiff requirements of low weight which would have been better satisfied by a truss type fuselage. Since the fuselage had to take landing loads directly, he compromised by using a reinforced plywood box. In this case a thin plywood skin insures adequate rigidity. A simple jig is required for the final assembly of this fuselage. This type of structure is commonly used on sailplanes. Fig. 7 shows the fuselage of the Volkswagen - powered single - seater Fauvel AV-60, also a tailless design. It is close to the ultimate in simplicity since the wing itself supports everything. Essentially two bulkheads are attached directly to the wing Continued on page 27 JANUARY
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Construction Details of Light Aircraft Fuselages 

2. Wooden fuselage, truss type, fabric covered (Piel. "Emeraude"). 3. Welded steel tube fuselage, truss type, fabric cov- ... The box is held rigid by four main bulk-.










 








Construction Details of Light Aircraft Wings - Size 

Types shown in Figs. 1 and 2 are used for externally braced wings, either in mono- ... 1 Two-spar wing structure, internal wire bracing. Fig. ... Adjustment of the wire tension is made by ... a report by Bob Nolinske, entitled, "EAA MEMBERS.










 








Construction Details of Light Aircraft Wings 

Types shown in Figs. 1 and 2 are used for externally braced wings, either in mono- ... 1 Two-spar wing structure, internal wire bracing. Fig. ... Adjustment of the wire tension is made by ... a report by Bob Nolinske, entitled, "EAA MEMBERS.










 








Aircraft Building: Details, Details - Size 

If the test caus- es no damage, you're ready to mask your trim colors. Because you must mask each trim color individually, most builders create a design with no.










 








Propellers for Light Aircraft - Size 

Propellers For Light Aircraft. By Georges Jacquemin, EAA 3618. Reprinted in part from the magazine CANADIAN AVIATION. For engines of 40 hp and up, ...










 








steel tube fuselages - Size 

structure. Tube truss connecting upper r--longerons to semi-monocoque. \ attachment fitting .... to accomplish the same result, namely to retain all frames in true flat .... The benefits derived from ... disadvantage in that a separate sub-assembly .










 








Aircraft Building: Details, Details 

ments from door frames, etc., to ensure the exact same pattern on both sides. Once you're .... Exotic Real Wood. â€¢ Carbon Fiber. â€¢ Machined Plastic. For more ...










 








Landing Gears for Light Aircraft - Size 

simplicity. It consisted of a steel tube passed through the fuselage and held to it by shock cords wound around the lower longeron and the tube. Side loads as ...










 








Cowling and Cooling of Light Aircraft Enginesâ€”Part Two - Size 

surfaces downstream of the exhaust nozzles. Since design data on ejector cooling systems is scarce and frequently conflicting, it seems to be advisable to.










 








Cowling and Cooling of Light Aircraft Engines - Size 

lems. This is because cooling takes engine power that is needed for performance. The designer wants the engine in his plane to cool, but because he wants all ...










 








Aerodynamic Refinement of Light Aircraft 

repeated mistake is made is in the wing root and fuse- lage junction. ... also used to great advantage in the National Air Races. The light lines shown on the ...










 








Selection of Aircraft Tubing - Size 

on my longest hop. On one very windy day I just sat ... me in his lap. I weigh 156 Ibs. so the total ... A short time ago I made a hop in a 20 mph wind. Smitty, my ...










 








FLOFT: Lofting Fuselages The Easy Way - Size 

Jun 17, 1990 - small airplanes. Among its advantages ... ready to take to the shop and glue to a piece of plywood. ..... sample data files and complete (though.










 








Design Details - Size 

to elaborate further what the consequences could be, only to say, serious or fatal after-effects. Focus your attention to Fig. 1, showing a landing gear installation.










 








Metal Parts and Fittings in Light Aircraft Construction 

factured parts can be purchased. ... 1â€”Wing strut fitting on a lower longeron of a wooden ... Flat fittings are typical of wing ... especially prepared for each case.










 








Craft & Technique: Tubing Fabrication for Light Aircraft - Size 

MANY AIRCRAFT USE EITHER RIGID tubing or flexible hoses for their hydraulic or pneumatic brake, landing gear, and steer- ing systems. For low-pressure.










 








Shafts In Light Aircraft 

power for what they wanted to do â€” fly with a man aboard their machine. While some early aircraft designers were able to use remote propellers with.










 








Covering and Finishing of Light Aircraft 

five pounds per square foot) for aircraft in the ultra-light category. Openings must be cut in the fabric for passage of control cables. They should have their edges ...










 








Cowling and Cooling of Light Aircraft Engines 

Waste heat from the combustion process is conducted through the cylinder ... Most contemporary light airplane cooling systems may be ..... required 5 in. of water pressure difference between up- ..... The kind of work coming under the industrial.










 








Scale Aircraft Factors - Size 

In effect, the dynamic model becomes a complex inlegral- ... As angular acceleration is radians |x>r second squared, or. 1/L, we have .... teresting sport safer.










 








Aircraft Building - Size 

Griffin, GA. November 7-8...... Corona, CA .. (Aircraft Builders Conference). December 5-6 . . . . . Phoenix, AZ. Information on these workshops can be obtained by ...










 








Flapping Wing Aircraft - Size 

1,810,182 was duly issued in 1931 to one Angel (sic). Mateo for an "Aeroplane of ..... Since wing forces are proportional to the square of the velocity, a part of the ...










 








Aircraft Building - Size 

AIRCRAFT BUILDING. BASICS OF .... A review of the safety issues in- .... Wireless telephone interface for business utility â€¢ Optional DRAWS recorder and.










 








Aircraft Electrical Installations - Size 

Layout Engineer, Electrical Installation. McDonnell-Douglas Aircraft. INSTALLING AN electrical system in your homebuilt is not merely ... manufacturer considers the electrical installation that im- portant, then .... tape (industrial SPIRAP). Clamp .
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