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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. 
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Construction Details of Light Aircraft Wings By Georges Jacquemin, EAA 3618 Reprinted in part from the magazine Canadian Aviation our different types of wooden wing structures for light f i aircraft are in common use. Types shown in Figs. 1 and 2 are used for externally braced wings, either in monoplanes or biplanes, while those shown in Figs. 3 and 4 are used for cantilever wings, and sometimes for wings having only one external strut. Let's examine each of these types in detail. The two-spar wing with internal bracing shown in Fig. 1 is used for external braced wings such as on a high wing monoplane, biplane, or sometimes for low aspect ratio cantilever wings. The two spars are often identical in size and construction. For very light airplanes, when the span is not too large, these spars can be made of solid pieces of wood cut to shape. In general they are made of spruce flanges and plywood webs, with internal diaphragms at each rib as shown in Fig. 5. The flanges can be either solid strips of spruce or laminated. Reasons for avoiding the use of solid wood spars are (1) excessive weight and (2) difficulty in finding wood in such large size boards. The only advantage in solid wood spars is speed and simplicity of construction. Solid wood spars are often used for smaller structures, such as ailerons or empennage spars.



Fig. 1 Two-spar wing structure, internal wire bracing.



Pig. 2



Two-spar wing structure, rigid internal bracing.



Fig. 3



Monospar type wing structure.



Fig. 4



Sailplane type wing structure.



The ribs are usually of the truss type, (Fig. 8), sometimes plywood web type (Fig. 9). They are in one piece and the spars pass through them, having no direct contact with the covering. The clearance between spar and rib upright is filled with bonded wood shim. The wing is braced internally by a wire triangulation which gives it strength to carry the fore and aft loads. On moderate and low aspect ratio wings, only one plane of wires is installed. On higher aspect ratio wings where torque is not small, two planes of wire are needed as shown in Fig. 1. Each wire is attached at both ends on brackets bolted to the side of the spars. Adjustment of the wire tension is made by means of turnbuckles. At each wire attachment a stronger rib is placed, or sometimes a compression strut. The leading edge is only a light fairing made of light plywood or thin aluminum. The wing is completely covered with fabric. This wing structure is not very stiff in torsion and requires adjustment of the internal bracing from time to time. To obviate this difficulty, the wire internal bracing is sometimes replaced by a rigid bracing as shown in Fig. AUGUST 1958



Fig. 7



Jurea "Tempete' wing spar.



2. Except for this bracing, the structures in both Figs. 1 and 2 are identical. That shown in Fig. 2 is not used as frequently as the type shown in Fig. 1 because its construction is a little more troublesome. The first structure can be built almost anywhere on a trestle, then set by adjusting the internal bracing, but the second type has to be held rigid in a jig while installing the diagonal bracing.



The type shown in Fig. 3 is a popular wing structure because it is easiest to build. All Mignet, Jodel, Jurca and Piel aircraft of the French homebuilt types use this structure. The spar of the Jurca "Tempete" is shown in



The ribs are either truss or plywood web type. The plywood web ribs are preferred for thin wings, while the truss type is adequate for thicker wing sections. These



ribs are attached to the spar by bonded shims on the vertical faces of the spar as shown in Fig. 11. A light



auxiliary spar is used to stiffen the aft part of the ribs and also provide attachment for the ailerons and flaps.



The leading edge is a light plywood fairing similar to



that used on the first two types described. This wing structure can be assembled easily without using any jigs.



Fig. 7.



Fig. 5



Fig. 6



(Top) Box spar.



(Bottom) "I" beam spar.



The main spar is a strong beam designed to carry all wing and landing gear loads as is the case for most lowwing aircraft. This spar may be square such as is used in the Mignet HM-8 or the Jurca "Tempete", or rectangular with its vertical dimension slightly larger than its width. It is always made as a strong box with plywood sides and internal diaphragms. The rest of the wing structure is merely a fairing to the spar. SPORT AVIATION



Fig. 8



(Top) Truss rib.



Fig. 9



(Center) Plywood web rib.



Fig. 10



(Bottom) Sailplane type rib.



Fig. 4. shows a sailplane wing structure. This is light-



er and stiffer than any of the other structures described,



but requires more accurate workmanship and jigging to be built successfully. The spar is generally a box beam as shown in Fig. 5. In order to have better properties for bending, the spar height is that of the airfoil and the upper and lower surfaces of the spar follow the airfoil contour. The width of the spar is small, not exceed-



R completed his "Special" after two and one-half years of work. Started in a converted chicken house, the aircraft



obert D. Stephens, 521 Star Key Ln., Wichita 11, Kans.,



drew the usual questions "What are you building?" and "Will it fly?" from Bob's visitors.



WINGS . . . from preceding page



Completed at a cost of $573.00, parts of many stock aircraft were used in the construction. Wing panels are from a Luscombe 8-A, shortened to 12 in. outboard of the center aileron hinge. They are mounted with 2 deg. positive incidence and 1 deg. dihedral. Wing struts are from



a J-3 Cub.



The gas tank, landing gear and instruments are also



from a J-3 Cub. The fuselage is built up from the Baby



Fig. 11 Rib of Jurca "Tern pete".



ing two inches generally. Since this spar would be unable to carry the wing torsion, the whole leading edge is used for that purpose, with a covering of plywood of appropriate thickness. Hence, this part of the wing comprised between the leading edge and the aft face of the spar is the major structural part of the wing and must be



carefully assembled. This assembly is called the "D" nose. Sometimes the spar is built like an "I" beam as shown



in Fig. 6.



One advantage of the "I" beam is that there



are no internal diaphragms to install. Since the spar occupies the whole height of the airfoil, the ribs have to be made in two parts and assembled separately on each face of the spar, Fig. 10. Special clamps have to be made



for this assembly, and the wing must be held in a jig



when installing the "D" nose covering and the rear parts



of the ribs. Also this narrow spar has little strength to take fore and aft loads, thus a diagonal beam is necessary



near the wing root. Only two light aircraft use this type of wing structure at the present time — the Druine "Turbulent" and "Turbi." A



WATCH FOR . . . a report by Bob Nolinske, entitled, "EAA MEMBERS PARTICIPATE IN HISTORY OF FLIGHT SHOW" which will appear next month in SPORT AVIATION.
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Ace plans that appeared in the Mechanix Illustrated magazine. The nose cowl is of the pressure type, taken from a Luscombe 8-A and faired into the fuselage. Power is a



Lycoming 0-145-B2 65 hp engine and the prop is a Sensenich 70LYC36. Other data on the aircraft is given below.



Bob writes: "I call my airplane the 'Stephens Special.'



I owe its existence to you. Thanks a lot for the spark that



started it. This isn't the fastest way to get to flying, but it is a very enjoyable way." SPECIFICATIONS



Wingspan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27 ft. 10 in. Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 ft. 21/2 in. Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6 ft. 5 in. Areas: Stabilizer . . . . . . . .1834 sq. in. (11% of wing area) Elevators . . . . . . . . . . 1424 sq. in. (9% of wing area) Fin . . . . . . . . . . . .388 sq. in. (2.5% of wing area) Rudder . . . . . . . . 7 1 3 sq. in. (4.25% of wing area) Aileron . . . . . . . . . .800 sq. in. (4.8% of wing area) Wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 sq. ft. Maximum wing loading . . . . . . . . . . . . . . . . . . . .8 Ibs./sq. ft. Empty weight (including 5 qts. oil) . . . . . . . . . . . . . .598 Ibs. Control travel . . . . . . . . . . . . . . Rudder—30° left & right Ailerons—20° up & down Elevators—28° up 30° down Take-off roll (no wind) . . . . . . . . . . . . . . . . . . Approx. 250 ft. Cruising speed (2350 rpm) . . . . . . . . . . . . . . . . . . . . .85 mph Stalling speed (power on) . . . . . . . . . . . . . . less than 40 mph Landing speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40-45 mph
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Construction Details of Light Aircraft Fuselages - Size 

Light Aircraft Fuselages. By Georges Jacquemin, EAA 3618. (Reprinted in part from the magazine Canadian Aviation). The first part of this article dealt with the ...










 








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-.










 








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, ...










 








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 ...










 








Sizing Your Wings - Size 

its many square feet of surface area through ..... fuselage was a circle, you would add the ... tiply by pi to get the circumference. .... justify the title in the column.










 








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 ...










 








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.










 








Error in Tapered Wings - Size 

directly to problems of control linkage and leverage. NASA found that tip ... aerodynamic balancing effect, which would be useful in reducing control loads if it ...










 








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.










 








wings of war & wings of glory 

Caproni Ca 3 - CEP 115 Aviaton Militaire. Friedrichshafen G.III Leutnant der .... 8 engine damage counters (blue). - 5 crewman hit counters (red). - 6 crew ...
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