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i-Gear Turner T-40

This series cf pictures points up what a fine looking and clean airplane the Turner T-40 is, even with a tri-gear. N-191T ... the propeller spinner assembly and several aileron and flap hinge ... Slight rigging adjustments were indicated, as well as ... 
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i-Gear Turner T-40 By Bill Betts, EAA 9946 P. 0. Box 225, Watkinsville, Ga.



OU CAN SAY that a total construction time for buildY ing an airplane is measured in years, but this is somewhat misleading. The layout work for my Turner T-40 began in August, 1962, but when you figure that work was generally possible only on weekends, this does not work out too badly. Because of the nature of my work as a manufacturer's representative, there was no other time available for it. Also, considerable difficulty was experienced in locating parts and materials, with very little being available as surplus in this area. This made it necessary to purchase new hardware and materials, thus consuming con-



siderable time between order and delivery, thereby extending the period of construction. Gene Turner's plans were found to be very clear on all points, and anyone seriously desirous of building this airplane could certainly do so if he is able to make relatively simple items of furniture. In choosing your plans, you will have to look long and hard to equal this set from Gene Turner. This airplane was built with hand tools found in any home workshop. The only power equipment that I had was a combination tilt arbor table saw, and a jointer. (Continued on next page)



This series cf pictures points up what a fine looking and clean airplane the Turner T-40 is, even with a tri-gear. N-191T has an exceptionally smooth finish, contributing greatly to its performance. The tail has been slightly altered from the original and, whereas the prototype's canopy and turtleback were a combined unit, the Betts version has a transparent turtleback that flows back further and more gracefully for a nicer appearance. SPORT AVIATION
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TRI-GEAR TURNER T-40 . . . (Continued from page 35)



TURNER T-40, N191T SPECIFICATIONS



Span . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 ft. 3 in. Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 ft. Net weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 850 Ibs. Gross weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,250 Ibs.



Cruising speed . . . . . . . . . . . . . . . . . . . . . . . . . . 150 mph plus Range . . . . . . . . . . . . . . . . . . . . . . . . . . 600 miles, no reserve Engine . . . . . . . . . . . . . . . . . . Continental C-85-12F at 85 hp



STITS



PROPELLER



SPINNER



F.A.A. Approved



For most light aircraft using fixed pitch propellers on horizontal opposed engines. Size 8" diameter x 11V length. Installation kit includes all hardware with cut out templates and illustrated mounting instructions. Each Prepaid . . . . . . . . . . . . $25.00



STITS AIRCRAFT CORPORATION P. O. Box 3084-S 36



OCTOBER 1967



Riverside, Calif. 92509



The total cost of approximately $2,500.00 includes the cost of this equipment, a gas welding outfit, a Narco Mk. 3 radio and, for the most part, all new instruments.



All of the metal work was done by hand except for the propeller spinner assembly and several aileron and flap hinge assemblies which required turning on a metal



lathe. This work, as well as some of the critical welding, was done by Charles Read of Atlanta, Ga. Chapter 6. It is noteworthy that Charlie Read's name is connected with almost all homebuilts completed in the area.



it is low enough to permit use of a cabin speaker with the Narco Mk. 3. The second flight was made on December 22, and it flew hands off! It has a rate of climb of 800 fpm at 120 mph. It will cruise at 145 mph indicated at 4,000 ft., with power setting of 22 in. manifold pressure and 2,400 rpm. The stall characteristics are good, with a stall at about 65 mph without flaps, and about 60 mph with 30 degrees of flap. Jim Dixon says that it handles like a little "Bonanza." ®



Fiberglas work was done by pulling a female mold



off plaster plugs, then making the part inside the mold thus obtained. Parts come from the molds in almost glass-smooth condition, which reduces the time usually



spent in sanding and finishing. It is also possible to lay up the parts in finish color, as well as make replacements if necessary. Much credit for the fiberglas work should go to Bill Brown of Athens, Ga., who spent many hours



assisting in this phase of the project, as well as helping me to solve the many problems encountered in modifying



the canopy and converting to tri-gear. Most of the inspections were handled by Chet Goodwin out of the Atlanta FAA offices, and he certified the airplane on December 11, 1966. Chet was very helpful as



well as most pleasant, and it was a real pleasure to work with him. The first flight was on December 17 with Jim Dixon at the controls. Slight rigging adjustments were indicated, as well as changes in baffles to allow more air flow around the cylinders. There was a bit of trouble with oscillation of the main gear fairings at take-off speed, but this seemed to be the result of several conditions which have since been corrected.



The whole cabin area is doubled skinned . . . outer and inner . . . with fiberglas insulation all the way between the double skins. Noise level is very low; in fact,



These NPA Wings will make your flying safer... more fun ... less costly!



WEST COAST AIR SERVICE 931 LONGVIEW AVENUE PISMO BEACH, CALIF. 93449



GAS TANK CAPS AND NECKS ..................... .9 4.75 WELDABLE FLANGE FOR ABOVE . . . . . . . . . . . . . . . . . . . . 2.40 WELDABLE TANK BOSSES—3/a pipe . . . . . . . . . . . . . . . . . .(0 DELCO-REMY GENERATORS—25 amp. for Continental.. 35.00 NAV LITES—Teardrop . . . . . . . . . . . . . . . . . . . . . . . . . . Pr. 4.00 QUIK DRAINS—'/, Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 PT-22 WINDSHIELDS—Surplus . . . . . . . . . . . . . . . . . . . . . . 6.50 LEWIS EXHAUST TEMPERATURE GAUGE KIT . . . . . . . . . 39.95 TURN AND BANKS — SPECIAL . . . . . . . . . . . . . . . . . . . . 5.00 T & B RESTRICTOR VALVES — NEW . . . . . . . . . . . . . . . 1.25 PESCO VACUUM PUMPS—3P194—New Spline or Tongue Dr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.00 VACUUM REGULATOR VALVES . . . . . . . . . . . . . . . . . . . . 3.50 OIL TEMPERATURE GAUGES—2Vi" Dials—NEW . . . . . 10.50 OIL PRESSURE GAUGES—2VV Dials . . . . . . . . . . . . . . . . 4.00 OUTSIDE AIR TEMPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.00 ELECTRIC TACH SETS—Complete M. O. . . . . . . . . . . . . . . 19.50 STABILIZER JACK SCREW KITS—NEW . . . . . . . . . . . . . . 15.00 FL. 3-WAY GAS VALVES—NEW . . . . . . . . . . . . . . . . . . . . 6.00 SCOTT GAS GAUGES—NEW . . . . . . . . . . . . . . . . . . . . . . . . 8.50 3-IN-l GAUGES—NEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 AIRSPEEDS—0 to 200 Kts.—NEW . . . . . . . . . . . . . . . . . . 10.00 PQ-U PROPS—NEW/SURPLUS . . . . . . . . . . . . . . . . . . . . . 30.00 SPARK PLUGS—BG—Fit most engines—NEW . . . . . . . . . . 1.00 C-10S—For Franklin—Box of 1 0 . . . . . . . . . .
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1" PINKED TAPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . Roll 1.25 TURNBUCKLES, ROD ENDS. HARDWARE, ETC. ALL PRICES F.O.B. — POSTAGE WITH ORDER, PLEASE



C. P. 60 "Diomont" 3-Seater. "Super-DIamant" 4-Seoter. Over 100 drawings. Allwood construction. Retractable tricycle U/C: $15. _-



Plans:



$100.



C. P. 328 "Super-Emeroude." 2-seater side by side, fully aerobatic as single-seater. All wood construction. Plans:



$60.



National Pilots Association is a non - profit, member - controlled organization offering you: •



Representation in Washington — your voice to FAA, CAB, FCC, etc. • News and Service Bulletins — pending regulations, safety tips, etc. • 20% Discount on • Subscription to Auto Rentals FLYING Magazine • Insurance at low PLUS MANY OTHER group rates BENEFITS. For complete information, mail this coupon now.



C. P. 750 "Beryl" 2seater tandem, steel tube fuselage, wooden wing, fully aerobatic. Plans: $80



1346 Connecticut Ave. N.W., Washington, D.C. 20036



Y. C. 12 "Tourbillan." Single-seater. Fully aerobatic. All wood construction. Tapered wing.



Send me complete information about benefits of membership in NPA.



Plans: $60.



NAME



Send $2.00 per aircraft for 3-view drawing, photo and ipcci to:



STREET CITY. . .



STATE.



ZIP..... EAA-9



E. LITTNER 546——83rd AVE., LAVAL-CHOMEDEY, QUEBEC, CANADA
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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)



(PART 3 OF 3 PARTS)



Building The Turner T-40 By E. L. Turner, EAA 3648 3824 N.W. 68th, Oklahoma City, Okla. WING



The wing is Diiilt in three sections; the center section and two outboard panels. The center section uses the fuselage for a jig, which insures correct alignment and incidence. Steps in construction should be: front spar, rear spar, ribs, and attachment of the landing gear. The cei.ter section skin-, should be left off until after construction of tho outboard panels. All landing gear and wing strap attachment fittings require close fitting bolt holes. To eliminate any looseness of bolts in their holes, apply "Dura-tite" glue to the bolts and in the holes. All holes in the wing structure must be sealed with varnish or dope. The outboard panels were constructed on the original T-40 without jigs by simply installing the frcnt and rear spar to the center section and installing the ribs between the spars. Alignment checks should be made to insuro that the tops of the spar are parallel to each other. The nose libs and trailing edge ribs can be installed next. Before the wing skins are applied, the flap and aileron assemblies must be bolted into place. The wing folding mechanism must be installed along with the assembly of the wing sections. If the airplane is to be stored outdoors for any length of time, drain holes should be made in all rib bays of the lower skin. The original



T-40 uses the minimum number of drain holes since the airplane is always stored indoors. A .1 by .2 slot is made on the inside of the leading edge, which runs full length of the outboard panel for drainage when the wing is in the folded position. (Drain holes should be installed in the fuselage bays and horizontal tail for the same reason.) The wing should not be sealed tight since it needs holes for ventilation and to "breathe" at altitudes. Wing walk reinforcements are installed in both wings, however, only the left wing has an anti-skid wing walk. The biggest job in construction of the wing will probably be the front spar center section. This unit is constructed by the assembly of 21 laminations which can be \'.\ or 5/16 in. thickness.



Lamination of the spar is



required for two reasons: first, it is the means to obtain the 4 deg. of dihedral and, second, to eliminate any possibility of voids, sap pits, or other defects in the wood which are possible if a solid piece of wood is used. A



jig made from 2 by 4s bolted securely to a 1 in. thick fir plywood is necessary. The jig forms a dihedral angle and allows the free bend of the wood in the center 24 in. The number of laminates that can be glued at one time depends upon the number of glue spreaders available and "pot life" of the glue. RIB CONSTRUCTION



The recommended way to make the wing and horizontal tail ribs is as follows: (1) Make a sheet metal template to the contour of the section, less skin thickness. For the wing, this would be 0.125 in. less and for the stabilator 0.082. (2) Rough cut plywood webs approximately 0.25 in.



greater than the rib contour. Plywood can b? cut with tin shoars. Lighting holes can be made during this operation or after step No. 7. (3) Stack rib blanks together and clamp template to stack. (4) Using a belt sander, sand webs to contour of metal template. (5) Clue cap strips to ribs. (6) Cut rib sections to match spars and add vertical members to webs between cap strips. (7) Sand cap strips to edge of plywood webs. Ribs are now ready for assembly. NOTE: After ribs are assembled to spars and leading edges are tf.ued on, it is recommended that all ribs be 'line-sanded to insure uniform contour. (Line-sanding is accomplished by attaching a piece of sander paper to a 1 by 3 board that overlaps several ribs. The adjacent ribs serve as guides to obtain the final airfoil contour.) DETAILS RELATING TO WING FOLDING



The \.ing drawings contain adequate details for mak-



ing the detail parts and for complete assembly. However, the following instructions will benefit the builder. When aligning the outboard wing spars to the center section spars, cross checking of the two spars is necessary. Visual sighting along the span of the spars and chordwise across will insure that the spars are parallel to each other, and coirectly positioned. Either saw horsej under the tips, or ;i rope between the tip and the upper longeron of the fu^o'.age will aid in holding tho alignment. The wing straps are clamped with small "C" clamps while



pilot holes for the folding pins are made. The holes are enlarged so that final hand reaming can be accomplished. Final hand reaming is done with the spars in alignment,



in accordance with the foregoing instructions, in order to line-ream all four wing-strap holes. After reaminj these holes, as well as all other holes, deburr the edges. (Continued on page 23) SPORT AVIATION
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\!l \ *-. sq. ft. by increasing the span 17 in. The T-40A drawings were made available in June, 1965. The price of the two-place plans will be $65.00, the same as that of the single-place version. Plans are available from E. L. Turner, 3824 NW «8th, Oklahoma City, Okla. 73116. In closing, let me add that only after building your own airplane, can you truly know the sense of accomplishment that a designer, builder and pilot feels when he takes his own airplane off the ground. The people who are building the Turner T-40s are sending me glowing reports of their progress and most hope to be in the FlyIn at Rockford by next year. All report that my plans are complete, accurate and easy to follow. They are very economical for the true value they give. Flying is like nothing else in the world, especially when you have built your own plane. But watch out, once it gets in your blood, it is there to stay. %



original T-40 was trimmed to fly hands off the first flight.



The T-40, as in the case of very clean airplanes with conventional landing gear, has high drag in the three point attitude. With the all flying horizontal tail, the T-40 can be pulled off the ground too soon, thereby getting the airplane in an extreme nose high attitude which puts the airplane on the backside of the power required curve. If this condition is encountered during take-off, the pilot should lower the nose gradually to gain speed or. providing there is sufficient runway left, the power should be reduced and a landing made. A normal takeoft procedure is recommended where the stick is held forward to raise the tail and as flying speed is reached, the stick is eased back to initiate take off. ADDITIONAL PERFORMANCE INFORMATION



The following performance data applies to the T-40 with a C-85 engine and a modified McCauley propeller of 65 in. diameter and 63 in. pitch diameter. Take-off run, density altitude of approximately 1,000 ft., was around 900 ft. Take-off run at Albuquerque, N.M., elevation of 5.200 ft., density altitude of 8,700 ft., was approximately 3 200 ft. with less than 5 mph headwind. This take-off was made with maximum overload gross weight of approximately 1,060 lbs. At a density altitude of 2,200 ft., the maximum speed of the airplane was checked at 170 mph. Cruising speed,



depending on the amount of fuel consumption, can be SPORT AVIATION
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