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Building The Turner T-40 By E. L. Turner, EAA 3648 3824 NW. 68th, Oklahoma City, Okla. (PART 2 OF 3 PARTS) Control Surfaces



Detailed design of the control surface are covered by the applicable drawings. It is pointed out that any modifications to the control surfaces should be done with extreme caution. This is primarily due to the aerodynamic effects on the over-all airplane stability and controllability, and that all controls must be 100 percent static bal-



anced, except the rudder. The rudder needs only approximately 75 percent static balance. The T-40 was designed for a red-line speed of 180 mph. When an airplane flies over 150 mph, the possibility of flutter increases and it is



Prototype



essential that the stabilator and ailerons have 100 percent static balancing after final painting. In the case of the T-40 ailerons, static balance should be approximately 105 percent with the surfaces unpainted. In constructing the rudder, horizontal tail and ailerons, excess weight behind the hinge line should be kept to a minimum. Less weight behind the hinge line means less counterbalance weight. The flaps are constructed identically to the ailerons but are not counterbalanced, as the flap-down speed is 100 mph. Flaps are rigged for a



Turner T-40



of the



3 deg. up position. (For cruising flight only). Flight and Engine Controls



On both flight and engine controls, friction must be kept to a minimum. The detailed design of the flight controls has taken friction into account and they have been designed with anti-friction bearings wherever possible. On all flight controls, sloppiness should be eliminated. Small tension springs can be installed between the control tube if an appreciable amount of sloppiness in joints is noted. Engine controls are not detailed since most of them are commercial type push-pull controls. Such controls as the throttle, carburetor heat and cowl flap are not specified since there are a variety of teleflex units which can



be purchased at a reasonable cost from most surplus stores. Fiberglas Parts



Fiberglas parts are used for the cowling, top of the canopy, wing fillets, dorsal fin, wing tips and fuel tank. The cowling mold is made by packing paper and other waste material around the engine and covered with aluminum foil. On all high points of the engine, such as spark plugs, corners of rocker box, covers, etc., 1 in. blocks are fastened to provide adequate clearance for the cowl. Plaster is then applied. The plaster is splined (Continued on page 24)



E. L. Turner poses before take-off in his T-40. SPORT AVIATION
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gine controls, the engine should be installed in accordance with the engine manufacturer's recommendations. Propeller



Type of propeller is not specified since the requirements for a propeller is a function of the horsepower and rated rpm of the engine. The one criteria that must be held for propeller selection is the maximum diameter of 76 in. Flight experience has shown that a fixed pitch prop of 65-63, diameter and pitch, provide excellent results with a C-85 engine. TURNER T-40 . . . (Continued from page 19)



down until the 1 in. block are contacted and faired to the tangent points of the fuselage. After the plaster mold is formed to the general lines desired, the plaster should be recessed for the thickness of the fiberglas skins. On the engine cowling, it is recommended that Epoxy resin be used. Epoxy has a much higher temperature rating than Polyester resins. Drawing E-l gives other pertinent information regarding the cowling design. The other fiberglas components are made over plaster



molds which are made directly on the aircraft except for the fuel tank. On the dorsal fin, it is recommended that



V» in. diameter welding rod be used to form the leading edge curve. The dorsal fin and wing fillets are bonded to the structure with Goodyear rubber cement and safetied by means of screws or serrated copper-coated nails. Polyester''^" resin may be used for these latter fiberglas parts. The fuel tank is formed over a wood or plaster form, which requires the tank to be cut in two to remove it from the form. Detail construction information is given on Dwg. E-l. In installing the engine controls, it is recommended that the engine manufacturer's instructions be used as a guide. Engine and Propeller Installation



Dwg.



E-l covers the engine and propeller installation.



The engine shown is the —12 Continental series for 65 to 100 hp. The general philosophy of the engine and cowling installation and assembly can be followed if another type



engine is used. It is pointed out that the structure, including the engine mount, is designed for 100 hp maximum. An engine of higher horsepower would have to be derated to 100 hp, and the mount reinforced for higher engine weights and engine torques. As stated under en-



CURTISS "OWL" PLACED ON DISPLAY AT EAA AIR EDUCATION MUSEUM



Among the rarer aviation museum specimens in this country is the fully restored Curtiss 0-52 "Owl" recently placed on permanent display at the EAA Air Education Museum in Franklin, Wis. The aircraft was donated to the Experimental Aircraft Association by Glenn Courtwright and M. Foose of B. & F. Aircraft & Supply, Inc., of Oak I^awn, 111. The restoration work was performed by Norman Poberezny, EAA 2680, and other Air National Guard members during off-duty hours. •'.•
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Fuel System



The fuel system shown is identical to the original installation in the T-40. The tank capacity is approxiImately 9.5 gals. Built-in provisions for connection to an auxiliary fuel tank are provided. The fuel system requires a vent line, overflow line, a fuel shut-off valve, fuel filter and fire-resistant fuel lines in the engine compartmem. The fuel shut-off valve located in the cockpit can be of the selectoi- type. For additional fuel, a tank may be installed behind the pilot's seat or in a belly tank (16 gal. maximum capacity) which mounts to the front and rear spar on the centerline of the airplane. Modifications to the original T-40 utilizes a 9 gal. fiberglas tank built into the back of the seat. For any extra fuel system installed, a weight and balance computation must be made. (CG range is shown on the three-view Dwg. A-l). i (Continued next month)
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