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Stability Characteristics Of The Tandem Wing by John F. Pontius (EAA 16696) 459 Los Ninos Way Los Altos, California Introduction



HE THOUGHT THAT longitudinal stability requireT ments for an airplane dictate a proper relationship between lifting and stabilizing areas and center of gravity



location is an interesting generality. To pursue this simplification further, it is readily seen that if one wanted an airplane with lifting and stabilizing planes to have its CG near its rearward extremity the conditions for stability would require a large lifting surface at the rear with a smaller stabilizing surface forward. Alternatively, if one's design resulted in having the CG near the forward end, a large lifting surface would be required near the front with a small stabilizing surface at the rear. An example of the former would be the canard configuration, while the latter is the "conventional" airplane as we know it. If the design resulted in a compromise with the CG located somewhere in between the above two extremes, the longitudinal stability analysis would give a tandem-wing configuration with both planes acting as major lifting elements. The "Flying Flea" may be considered as an example of such a compromise design. (A brief discussion of the aerodynamics of such tandem-wing designs may be found in Durand's "Aerodynamic Theory" Vol. IV, article by A. Betz.) Most readers are familiar with the configuration and control principles of the Mignet "Flea" how its popularity spread, and how the design was later questioned and even discredited. Little was said in the periodicals of its lateral control and stability characteristics, but its tendency to enter a dive followed by inverted flight and subsequent crash became well-known. As of October, 1936 11 similar fatal accidents had occurred. The search for a cause and solution to this "mystery" became the study of many individuals and groups well known in the aviation industry, particularly in France and the British Isles. It soon became apparent that this interesting and controversial design must possess an inherent defect. Full-scale wind-tunnel tests were subsequently conducted by the Royal Aircraft Establishment at the request of the Air League of the British Empire (RAE Report NO. B.A. 1333. . .se Arthur W. J. G. Ord-Hume article in April, 1965 SPORT AVIATION), and at Chalais-Meudon in France at the request of the French Aerial Association. Model tests were conducted in a wind tunnel operated by the French Service Technique at the request of the French Air Ministry. Tests were also carried out at Toronto University in Canada. A study of reports covering the above tests indicates general agreement in the findings but apparent lack of understanding of the significance of the test results.



Further, it may be noted that there was a similarity in the general pattern of the accidents that had occurred. Reports of witnesses, and at least one survivor, indicate that all such accidents described in the literature occurred after dropping the nose for a landing approach or leveling off after take-off; a dive developed which became steeper and steeper, resulting in a crash in an inverted position or from a dive past the vertical. Some writers speculated that the dive followed a stall, while in the minds of others an air of confusion and mystery surrounded the behavior of this novel design. It is not the intention of the writer to revive a controversy long forgotten, but to attempt to help others who are now interested in the design, construction and flight testing of this type of aircraft, and to enable them to better evaluate the airplane they are working with. This will be attempted by a step-by-step discussion of the analysis of a similar airplane designed and constructed by the writer, designated as the Pontius Model II, and by comparisons with typical Mignet designs. In this discussion, the results of calculations covering longitudinal stability and lift distribution only will be presented. The analytical procedures involved are extremely laborious by present methods and would require the complete treatment of a separate article. The Model II (Fig. 1) was a small airplane designed by the writer, but generally patterned after later versions of the "Flying Flea."



(Continued on next page)



Fig. 1. The Pontius Model II, NX-68936. SPORT AVIATION
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