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that fine job of pin striping when painting your com- pleted ship. ...... JIM SMITH, Davenport, Iowa . ..... (Reprinted from Darke County, Ohio. Chapter 109 ... 
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Helpful Hints For Homebuilders Our hats are off to the gentlemen who submitted the following helpful hints and we wish that roe had enough of those AC Spark Plug



Tips of the Month Certificates to issue to each and every one. We know this additional feature in SPORT AVIATION will be well accepted and of great help to the membership. So, if you have any hints send them in to Headquarters. This month



EAA Individual Achievement Certificates be sent to the following:



will



J. C. Long 6500 Camphor St. Metairie, La. Kalman E. Saufnauer 115 Locust Ave. Hoi lister, Calif.



ENGINE MOUNT CONSTRUCTION AND VERTICAL FIN DESIGN



By J. C. Long, EAA 9436 I built the engine mount for my Playboy using a piece of % in. plywood erected in front of the fuselage as a jig to simulate the engine. Ray Stits' instructions for building the Playboy say to use a piece of Vt in. thick hard asbestos, but plywood was available and asbestos was not. It was very discouraging when the jig board burned LAYOUT FOR VERTICAL FIN DESIGN to pieces before welding was half finished. I was able to finish the welding by doing part of it on the tool bench and the rest in another jig but was lucky that warpage did not ruin the sheet steel while welding near it, and plywood begins to burn around the job in this piecemeal process. the sheet steel is a barrier between ^olts, as it will eventually if you are My subsequent experience with the welding flame and the plywood. slow in completing the welding. This modifying the engine mount to supNeedless to say, even with this prewill not be as critical as it is if you port a Continental 90-14 engine came caution it is advisable to weld the do not use the sheet steel facing, off better due to the lesson I learned however, since the bolt center difront of the engine mount as quickly building the mount. as possible so as to finish the job mensions will be maintained by the The Continental -14 engine has sheet steel. before so much heat is conducted Ford bushings in the mounting holes through the sheet and the bolts atAn additional tip: when necessary which makes it necessary to add an to fit a curved piece of tubing to a taching the mount to the jig that the additional brace to the engine mount, on both sides, due to the flexibility of the Ford bushings. The top members of the Stits engine mount are cantilevered out, which is adequate when bolted to the -8 and -12 ConMT tinentals but not stiff enough for the -14 engine. In adding the brace tubes I used, instead of plywood a piece of .065 in. thick sheet steel for jigging the front of the engine mount. Behind the sheet I bolted two pieces of scrap 2 in. x 6 in. wood for additional stiffness. This proved entirely adequate to hold the front of the engine mount to the exact bolt hole centers of the engine while welding ^ T^OUKT VJ>->EM SIDE" in the braces. -', 4~ From the experience, my advice "TC _ C.U E ti. «. i-A>J£>T BE S • on jigging to build an engine mount is to use the piece of plywood erected in front of the fuselage, but with E M O M T \/l£W KoUfcJ T a piece of sheet steel on the face of the plywood. The plywood furnishes ENGINE JIG MOUNT rigidity to prevent warping of the 22
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structure and the curve must be determined by trial, use a piece of aluminum tube, which bends easily, to determine the length and shape required. Trace the curve of the aluminum tube on a piece of plywood and drive heavy nails at close intervals along the curve. Heat and bend the steel tubing around the curved line of nails. This is also a very fine way of bending tubing for the out-



line of your empennage. Use a 1/16 in. welding rod as a ships curve to draw the shape of the tail surface, in other words hold one end of the rod fast at the top of the fin post for example, and flex the welding rod so as to make it bend to the shape that makes a nice looking outline of the fin. Trace along the welding rod. Drive nails at intervals along the pencil line. Tack weld



PORTABLE NICOPRESS SQUEEZE



By Kalman E. Saujnauer, EAA 1201 Several years ago a cable splice was required in a hard-to-reach location; removing fairleads to pull the cable out was impossible without damaging the fabric finish. This was a factory goof, not on a homebuilt. Consequently, it was desired to perform the splicing from within the aircraft, even though it could not be accomplished with the standard tool. The portable squeezer shown was developed because regular nicopress tools require a large unobstructed area for operation. Homebuilders with limited requirement for a squeeze may not wish to lay out the cash required for two or three sizes even at surplus prices; many A & P



one end of the tubing to the top of the fin post. Heat and bend the tubing around the nails. My entire tail group was built using nothing but nails driven on each side of the pieces to hold them in place. Besides eliminating the need for jig blocks, it is faster and less trouble. P.S.: Somebody please publish an article on building aluminum cowlings around engines.



mechanics have only the '4 in. size, if any. (The writer was one of these cheapskates who borrowed from a larger shop). It is suggested a 3 / 4 xl in. bar of steel be used, although % square would be enough since the Nicopress sleeve is copper with cadmium plating. Cold rolled is probably satisfactory, however, the one shown was of 4130 C.M. The mating faces must be smooth and straight. A pair of bars should be clamped tightly and drilled for the % in. bolts which are then installed and tightened. These provide alignment dowels for further drilling and are later used for squeezing. When all four bolts are securely tightened, you may carefully drill pilot holes between the mating faces of the bars. Use of a cen(Continued on next page)



View showing finished squeeze and gauge. The VB in. cable in the squeeze has been rotated 90° to better show c o r r e c t appearance of finished sleeve. Correct use of gauge is shown
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AUTOMATIC FEATHERING PROPELLER FOR SAILPLANES



By Eddie H. Yung, Jr., EAA 4039 1619 Memory Lane, Alamogordo, N.M. (Drawing by Constance D. Morsh, EAA 16527)



I recently designed an automatic feathering propeller for use in auxiliary powered sailplanes and, conceivably, for use in multi-engine homebuilts. It seems that it might offer considerable promise in these few limited applications. This propeller is not, in the form presented, an efficient device; for example, the pitch angle does not decrease with distance from the hub. This problem could, of course, be partially overcome by segmenting each blade and keying the trailing edges such that several different pitch angles are employed along the blade. In this case A-A



OBLIQUE VIEW EX)D VIElf -



the feathered blade would remain at maximum efficiency



as the blades would not be twisted. Twist could, of course, be employed at a sacrifice of power-off drag, the minimization of which is the prime object of the design. Likewise, the basic concept could rather easily be employed in rather complex conventional propellers, although strength problems would undoubtedly necessitate re-rating such a propeller. Forward speed will weathervane the blades into the feathered position while application of (Continued on next page) SPORT AVIATION
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Attention Aircraft Owners And Builders



HE DIAGRAM shown illustrates a potential trouble T spot in the construction of welded bushings on aircraft. This problem area was brought to our attention



by Willard Benedict, EAA Designee No. 94, of Wayland, Midi. To quote Benedict, "A potentially serious problem occurred on a local flight when the pilot noted that the control stick action on his Tailwind had become sloppy. After a careful approach and landing, subsequent inspection showed that the welded bushing on the top of the center mounted torque tube (as per Tailwind plans) which serves as the control stick pivot had cracked completely around the weld. "Although the weld appeared to be satisfactory with no sign of excessive oxidation, the metal of the torque tube at the break appears to have crystallized. Possibly improper normalizing after welding could have contributed to this failure, but cannot be determined. Appearance of the tubing suggests that it may have been used tubing, but again this cannot be determined. A possible solution to this problem, and better insurance all the way around, would be to weld a reinforcing strap over the bushing down to the tube on either side." The reinforcing strap is shown on the diagram, and should be considered for all similar applications. Although the subject plane was a Tailwind, the problem
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could arise on ANY aircraft, so watch for it. A little "preventive medicine" is a lot better than the loss of an airplane. ®



HELPFUL HINTS . . .



PLYWOOD TO BE 5C/1BFB&



(Continued from page 13)



power will weathervane them into the pulling position. Some design sophistication is obviously necessary. The only real "claim to fame" that this propeller offers is very low power-off aerodynamic drag with minimal complexity and expense. Any qualified homebuilder could, in fact, design and fabricate a propeller of this design for his particular engine installation. I offer it as a protected, though unpatented, idea for free use by individual aviation experimenters who share my interest in auxiliary powered sailplanes and experimental aircraft in general. Note that the sketch is simplified, showing a solid shaft and a simple hole hub, but note also that the entire design IS quite simple. I would be interested in hearing from anyone who might use the concept. —————O—————



PLYWOOD SCARFING JIG



By W. H. Wilkerson, EAA 14087 418 S. Merriam, Miles City, Mont.



[Drowing by Constance D. Marsh, EAA 16527)



Anyone owning a tilting arbor bench saw can easily solve the problem of making clean and smooth scarfed



HIGH SPEED FEUD . . . (Continued from page 12)



nation radiator-oil cooler is a marvel of internal aerodynamics, probably the most efficient ever designed. The Bristol Centaurus powered Hawker Sea Fury has been mentioned. This may well have been the best piston



engined fighter ever built, but it came too late to be developed to its full potential. The few remaining in the United States and Canada are a long way from home, and it is doubtful if the proper airframe and engine knowhow is available to make it a serious contender. 14
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edges on plywood by rigging up this simple jig. With this simple plywood holder, I cut the scarf edges on 3/32 in. by 50 in. by 50 in. sheet, and the edges were smooth and even enough so that nothing else had to be done before gluing it in place.



The shape of another possible solution may be glimpsed dimly in a conversation which took place in 1965



between Bill Stead and EAA's own Steve Wittman.



Stead, whose team prepared the Smirnoff Bearcat which is raced by Mira Slovak, is supposed to have suggested that the two of them pool their talents to prepare a P-51 for unlimited class racing. Wittman's answer was, "Why not build a completely new racer around one of the



2,500-3,000 hp engines? We could make the Mustang look



sick." And, after all, that is what Messerschmitt did.



®



From The Designee File ICHARD GLEASON, EAA Designee No. 10, has two



hints for builders of homebuilts. First, a word on R control rigging. Control cable tensions should range from



30 to 40 lbs. Champion uses 30 lbs. on their Citabria, and Cessna uses 40 lbs. (plus or minus 10 lbs.). Properly



tensioned cables eliminate sloppy controls and control flutter. Secondly, Designee Gleason would like to bring to your attention a common mistake made by many . . . even licensed mechanics. This is the placement of drain grommets on a fabric covered plane. Each grommet should be placed on the outboard side of the rib with the drain hole as near the junction of the rib and trailing edge as possible. Inboard of the rib, 1 to 2 in. from the rib or trailing edge, the drain grommet is of no value. The purpose is to drain accumulated moisture from the wing structure, so if grommets are not placed properly, the presence of water in a wing, aileron, elevator, or even the rear of a fuselage can affect the flight characteristics of an aircraft. Failure to eliminate moisture accumulation from any part of an aircraft can eventually lead to dangerous deterioration. EAA Designee No. 39, Donald Berndt, of Coon Rapids, Minn., observed a potential trouble spot for builders of VW powered aircraft while reading the December, 1965 issue of SPORT AVIATION. To quote Designee Berndt:



"This letter is in reference to the article entitled 'The Brown Volkswagen Installation' in the December SPORT AVIATION



be oiled. This would give the temperature of the oil going into the engine, and this is what is desired. Of course, it is not always possible, so directly in the oil pan is about the next best bet. Also the installation as shown would be subject to cracks at the base of the tube where it fastens to the oil pan. A small brace out near the end of the tube up to the oil pan would be advisable." Bill Brown did a remarkable job in the construction of his folding-wing Jodel D-9, and his VW engine conversion is a very good one. However, we feel that this small problem concerning oil temperature readings should be pointed out, so that more accurate readings can be obtained by all VW aircraft owners. ®



on page 12. Mr. Brown mentioned



that the oil temperature had never exceeded 100 deg. F. This indicated that he either had a defective gauge or was not picking up the temperature correctly. The fact that the latter was the problem was very clearly shown by the picture. The temperature sensing bulb is too far from any moving or circulating oil to give the correct temperature; i.e., the oil is cooled considerably by the time it reaches the bulb. The bulb should either be placed in the oil pan itself or preferably in the oil system between the oil pump and the first station that is to USE OF DOUGLAS FIR ...



f.



Static Bending



sand quite as well. You also have to be a bit more careful in planing,



watching the grain direction a little



rat OIL four A«LJ rat FIRST STATIC* TO Bi- OILtL.



Spruce Characteristic (psi)* ( Fiber stress at prop limit (Fbr) 6200 ( Modulus of rupture (Flm) 9400 1300x103 (Modulus of elasticity (E,)



Fir Compared with Spruce, Fir is: (psi)* 8000 29% stronger 11500 23% stronger 1700x103 31% stiffer



Compression ( Fiber stress at prop limit (Fcp) 4000 ( parallel



5600



39% stronger



to grain



7000



39% stronger



1300



55% stronger



920 34



8% stronger 26% heavier



Workability — Fir is a little



harder to work with than spruce. However, few woods are as nice to work with as spruce, so you'd expect it. Fir splits a little easier than spruce and since it is a harder material it doesn't



ACCUhAT*. IF PLACED IN OIL PA\ AS SHOWS OK PLACLIJ IN THl OIL SYSTKK BLTWt-S



TABLE 1 Some Comparisons, Spruce vs. Douglas Fir



(Continued from page 30)



The same number of board feet of fir, figured at about 30 cents/board foot (fairly representative) will cost about $20.00, for a saving of $80.00. If you insist on using spruce anyway, in spite of the added cost, you will be paying $80.00 to save 35 lbs., or about $2.30 per lb., plus shipping costs. If you build your 800 lb. airplane out of spruce, and if it is powered by a 65 hp engine which pulls it at 90 mph, 35 lbs. of added weight would reduce the top speed by about 2 mph. Your stubbornness in using spruce, or whatever you choose to call it, will cost you $40.00 per mph.



TFKPKRATURE SENSING BULB WILL BL 5«ORE



( Max. crushing strength (Fcu) 5000 Compressive str. 90° to grain 840 (FCUT) Shear strength parallel to grain (F811) 850 Weight, (W) Ibs. per cu. ft. 27 Ratio, "Strength" to weight 347 (Fbu/W) 'unless specified otherwise



more attentively so you won't gouge out a piece by planing against the grain.



In conclusion, vertical grain Douglas fir is a fine material for use on aircraft. Although it is a shade heavier and stiffer than spruce and



harder to work with, it is both cheap-
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3% "weaker'Vlb.



er and stronger — and you can get it. Use the same criteria in picking out the right pieces as you do with spruce; vertical grain, about 8 to 14 grains per in. and grain runout not to exceed 1 in. in 15. And use that $80.00 plus for other purchases you need for that dream ship of yours. ® SPORT AVIATION
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Helpful Hints For Homebuilders Our hats are •'/' to the gentlemen who submitted the following helpful hints and we wish that we had enough of those AC Spark Plug Tips of the Month Certificates to issue to each and every one. We know this additional feature in SPORT AVIATION will be well accepted and of great help to the membership. So, if you have any hints send them in to Headquarters. This month EAA Individual Achievement Certificates will be sent to the following:



ALIGNMENT TOOL FOR CONSTRUCTION OR REPAIR



Bill Ware, Jr. 422 Wesson St. El Dorado, Ark.



Donald R. Lewis 3501 Reeves Fort Worth, Texas



Clyde P. Bott R. 1, Box 134 Union Valley Rd. Newfoundland, NJ. 07435



RUDDER & FIN SPAR



By Donald R. Leuris, EAA 22891 3501 Reeves, Fort Worth, Texas To aid in aligning two bulkheads or planes during the construction or repair of your aircraft, weld a short



Vi" TUBE —SPLIT



\.'t" NUT _ TACK WELD — 3



(Drawing by D. E. Browne)



piece of tubing on the back sides of several 2 in. C clamps. A piece of threaded rod is then inserted through these tubes and locked in place with flat washers and nuts . . . the threaded rod can be as long as required. The clamps can then be adjusted to any width desired. With three or four such clamping tools, bulkheads, firewalls or engine mounts can be located very accurately. —————O————— HINGE ALIGNMENT



By Clyde P. Bott, EAA 23807 R. 1, Box 134, Union Valley Rd. Newfoundland, N.J. 07435 After numerous attempts to align and space the hinges on my Wittman, this method was employed with little effort: 1. Cut a slot in a Vi in. dia. tube. Use this as a pin for assembly alignment to prevent hinges binding up after welding.



McCULLOCH



e" HINGE STOCK



2. Select two Vi in. nuts to obtain the desired clearance. Thru-drill to fit snug on split hinge pin and hinge tube assembly. 3. Assemble as per sketch, clamp, align and weld. —————O—————



BATTERY CARE By Bill Ware, Jr., EAA 3328 422 Wesson St., El Dorado, Ark. During my work as an A&E, I've encountered many light aircraft which are plagued by battery problems. The main problem being a small generator output in spite of operating radios, navigation lights and engine starter. There is much amperage drain during operation of the engine starter. This may be minimized by running a ground cable connector from the battery's ground attachment on the airframe to one of the starter's attachment bolts or screws. The connector cable must be of battery cable capacity. This will provide a more effective "ground", hence the starter will spin faster. Another "bug" in electrical systems are the battery cables which have corroded, become damaged, and have



•/off* .Vofr.f



Drone Engines



Membership in the EAA



A Parts Writ* for your needs



is a must for the Amateur Builder. Send $10.00 to



D. F. DeLong



Experimental Aircraft Assn.



New & Used 619 E-8rh Av«. Eugene, Oregon



Box 229 — Hales Corners, Wis. SPORT AVIATION
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Experimental Aircraft Association INTERNATIONAL HEADQUARTERS BUILDING FUND AND AIR EDUCATION MUSEUM TOTAL CONTRIBUTIONS



$75,054.55 This Month's Contributors EAA CHAPTER 240, Wilmington, Dela. . . . . . . . . . . . . . . . . $175.00 LOUIS W. FALK, Milwaukee, Wis. . . . . . . . . . . . . . . . . . . . . . 150.00 AC SPARK PLUG RALLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105.00 ROSCOE & MARIAN HUEY, Volley Center, Kans. . . . . . . . . 100.00 BILL MORSE, Grand Rapids, Mich. . . . . . . . . . . . . . . . . . . . . 92.42 JOHN TRUNK, JR., Memorial . . . . . . . . . . . . . . . . . . . . . . . . 50.00 MR. & MRS. ROBERT SELFRIDGE, Rockford, III. . . . . . . . . . 50.00 ALAN ZINGLEMAN, Wcsterville, Ohio . . . . . . . . . . . . . . . . . 50.00 HOMER H. RUSHING, APO, New York . . . . . . . . . . . . . . . . 40.00 CLAUDE GRAY, Northndge, Calif. . . . . . . . . . . . . . . . . . . . . 35.00 R. G. HUGGINS, Tulsa, Okla. . . . . . . . . . . . . . . . . . . . . . . . . 25.00 JOSEPH WOLFE, Glcnshow, Pa. . . . . . . . . . . . . . . . . . . . . . . . 25.00 CAPT. JOHN DEAKIN, Saigon, Vietnam . . . . . . . . . . . . . . . . 20.00 CHRIS FALCCNAR, Edmonton, Alberta, Canada 20.00 MR. & MRS. VAL BRUGGER, Franklin, Wis. . . . . . . . . . . . . 15.50 ARMY ARMSTRONG, Champaign, III. 1500 RAYMOND K. GRAHAM, Rockford, III. 11.00 CLAYTON COOK, Davisburg, Mich. 10.00 MARLIN HARMS, Inglewood, Calif. . . . 10.00 KEITH W. MYERS, New Milford, '" 10 00 JOE JOHNSTON, Germany . . . ' . . . . . . . . . . . . . . . . . . . . . . . . 10.00 THOMAS W. ATKINSON No. Little Rock, Ark. '" " 10.00 JUDSON SEVERENCE, Grundy Center, Iowa . . . . . . . . . . . . . 10.00 7.69 EAA WING EMBLEM, Chicago, III. EAA WING EMBLEM, Chicago, III. . . . . . . . . . . . . 7.20 GLENN A. IRVING Edmonton, Alberta, Canada 5.00 JIM SHIELDS, Fresno, Calif. . . . . . . . . . . . . . . . . . . 5.00 HOWARD A. GUGELER, Burlington, Iowa . . . . . . 5.00 HENRY W. SMITH. Hayward, Calif. . . . . . . . . . . . . 500 JAMES A. THIMSEN, Richmond, Va. . . . . . . . . . . . 5.00 ED WOODS, Marfa, Texas . . . . . . . . . . . . . . . . . . 5.00 ROBERT W. STENGEL, Alhombra, Calif. . . . . . . . . 5.00 MARV1N D. BECKER, Los Gates, Calif. ........ 5.00 BURTON ROSE, Belleville Ontario, Canada 5.00 ROYAL WIELT, Scotia, N.Y. . . . . . . . . . . . . . . . . . . 5.00 RICHARD COTTINGHAM, Garden Grove, Calif. .. 5.00 ROBERT H. KNUTSON, Ft. Dodge, Iowa . . . . . . . . 500



HELPFUL HINTS . . . (Continued from page 45)



poor continuity between the negative terminal and the airframe. Damaged and corroded cables should be replaced. Battery posts should be free of all corrosion. Make certain the ground strap has adequate electrical contact with the airframe, and that all cable attachments are tight. Smear bearing grease on the battery posts and cable terminal fittings after the terminals are tightened on the



5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 500 5.00 5.00



JAMES A. FRANKENFIELD, Easton, Pa. .... WALTER LUKE, Binghamton, N.Y. . . . . . . . . LOUIS FAZIM, Roscoc, III. . . . . . . . . . . . . . . . BERT ROCHLUS, Milwaukee, Wis. . . . . . . . . . LARRY WOODBRIGE, Pomona, Calif. ...... DAVE JONES, Boone, Iowa . . . . . . . . . . . . . . . HAROLD J. WOODDELL, Nekoosa, Wis. .... DONALD F. SANTEE, Phoenix, Ariz. . . . . . . . . JAMES F. McKINNER, Forreston, III. . . . . . . GORDON ERICKSON, Ludington, Mich. .... L. J. STARY, Hawthorne, Calif. . . . . . . . . . . DAVID AUSTIN. So. Whitley, Ind. . . . . . . . . ROLF D. SCHAAF, Tacomo, Wash. . . . . . . . . PETER D. NORMAN, Calgory, Alta., Canada WALLACE HANSEN, Minneapolis, Minn. . . . ARTHUR E TEN EYCK, Delaware, Ohio . . . . JAMES PAKALNIS, Villa Park, III. ........ KEITH MUELLER, E. Hartford, Conn. . . . . . . EDWARD BRINKMEYER, Seword, Nebr. . . . . LEE ARNOLD, Cocoa Beach, Fla. . . . . . . . . . . TIM SLOFFER, Bongor, Maine . . . . . . . . . . . . ROY C. SPACH. APO, New York . . . . . . . . . . ALFRED NAGLE, Montello, Wis. . . . . . . . . . . BILL STEIN, Bramard, Minn. . . . . . . . . . . . . JAMES W. EVANS, Seattle, Wash. . . . . . . . . RICHARD E. COOK, Malta, 111. . . . . . . . . . . . JIM SMITH, Davenport, Iowa . . . . . . . . . . . . FRED DE ROSE, Sacramento, Calif. . . . . . . . . A. C. DILL, JR., Kensington, Md. . . . . . . . . . JOHN FAUQUIER, Toronto, Canada . . . . . . . . H. A. STRAHAN, Oregon City, Oreg. . . . . . . P. D. GONZALES, Colorado Springs, Cola. . . R. C. McCALLUM, Houston, Texas . . . . . . . . DICK COURTNEY, Rockford, III. . . . . . . . . . . WILLIAM W. RICKETTS, Finksburg, Md. HOUSTON MAUPIN, San Pedro, Calif. . . . . . . FRANK
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5.00



5.00 5.00 5.00 5.00 5.00 5.00 4.00 4.00



3.00 3.00 3.00 3.00 3.00 3.00 3.00 2.00 2.00 2.00 2.00 2.00 1.00 1.00 1.00



Ind. . . . . . . . . . .



posts. This will minimize further corrosion. Follow hints in CAM 18 regarding drainage, construction, installation, protection, and air ventilation of battery boxes. Follow recommendations of the factory or CAM 18 concerning the care of and the charging rate of the battery when recharging on the ground is necessary. A 12 volt battery of decent quality is rather durable and will give comparatively lengthy service, if it is given the proper amount of help and attention.



AIRCRAFT CONSTRUCTION MATERIAL



PITTS BUILDERS—Immediate Delivery



4130 Chromoly Tubing, round, square and streamlined — Chromoly Steel Sheet and Rod — Bushing Stock — Plywood — Aluminum Sheet — Wheels, Brakes and Tires — POLY-FIBER Covering Process. WRITE FOR FREE PRICE LIST



Complete kit of all required #4130 Steel Fittings, 52 pieces, stamped to exact dimensions and approved by Curtiss Pitts. Price $75.00. Send check or money order with order, no C.O.D.s please.



STITS AIRCRAFT CORP.



PARK MACHINE & TOOL P. O. Box 248 Eaton Park, Fla. 33840



BOX 3084E



RIVERSIDE, CALIFORNIA 92509



SPECIALS



—



WHILE THEY LAST



O FILLER NECK with seal NA1089 (no thds) . . . . . . . . . . .45 eo. Cad. Pltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60 eo. OIL FILLER NECK with lock cap and chain — Brt. fin. & AF Spec. Trt. . . . . . . . . . . . . . . . . . . . . . . . $4.95 st.



WEMAC GIM COLD AIR VENT ASSY No. 4510-1 Adjustable two outlets . . . . . . . . . . . . . . . . . . . . . . $10.00 eo. VENT AIR ASSY—Single . . . . . . . . . . . . . . . . . . . . . . . . . .50 ea. MOLDING—Stainless Steel Section F38 —5' lengths .... .07/ft. P I T T S



' ' S P E C I A L ' '



BUILD AND FLY YOUR OWN BIPLANE



The only aerobatic championship airplane drawings available to the homebuilders. Simple construction. Drawings and Instructions . . . . . . . . . . . . . . . . . . . . .$100.00 Brochure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S 2-00



C. H. P. O. BOX 548
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SEPTEMBER 1966



PITTS HOMESTEAD, FLA. 33030



•
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DISTRIBUTORS OF AIRCRAFT PARTS AND SUPPLIES



MADISONBURG, PENNSYLVANIA 16852 Telephone: (814) 349-5272 — 349-8949 5% Discount for Cash with Order — Dealer Discount Applies



Helpful Hints For Homebuilders Our hats are o/f to the gentlemen who submitted the following helpful hints and we wish that we had enough of those AC Spark Plug Tips of the Month Certificates to issue to each and every one. We know this additional feature in SPORT AVIATION will be well accepted and of great help to the membership. So, if you have any hints send them in to Headquarters. This month EAA Individual Achievement Certificates will be sent to the following:



Hubert F. Jett Brown Bridge Rd. Highland, Md.



Randon Reid



Trux Morgan 3650 Grand Blvd. Brookfield, III. 60513



G. Allison Driskell



18496 Clifton Way Castro Valley, Calif.



Box 11 Middletown, Va.



Adolph B. Hugo, Jr. 7715 E. 4th St. Tulsa, Okla.



WELDING JIG



By Hubert F. Jett Brown Bridge Road, Highland, Md. Built in partnership with Robert Copp, he has done In the course of building our EAA "Biplane", we demost of the welding, and is planning to build a Stits vised a series of special bulkheads or forms to jig up the "Playmate" for himself. fuselage during welding. These forms were cut to their special dimensions from 3/4 in. plywood and form a core for the fuselage structure. The entire fuselage could be tacked together, lifted from the table, and rotated while welding. When the welding is completed, the forms are cut out with a saw.



"TAPER-TIP"



By Trux Morgan, EAA 30220 3650 Grand Blvd., Brookfield, 111. 60513



I am assuming that you have fully completed the butt ends of your Pitts lower wing panel spars, described all vertical rib location lines, and have the spars upright in the holding fixtures on the work table. And, if you remember the bit on the 9 Gs and the butt rib, you are still working easy without any ribs on the spars to hamper the following work.



Now, moving to the tip ends of the spars, let's transfer points of juncture from the tip bow described on the table, to both sides of the front and rear spars. The resulting angles are 25 degrees on one and 45 degrees on the other. Okay, set the angle on the bench saw blade for the one and make the cut-off, reset the blade and make the cut-off on the other spar. Again, I am assuming that you have drawn the chord line on both spars and also on the tip rib profile. So, lay



the rear spar on the table with the inside (wide side) up.



that bottom of rib and bottom of spar are facing the same direction, and that the greater dimension of the rib spar



Lay the tip rib rear spar opening at the tip rib spar line,



opening lies along the rib location line on the spar. Mark



making sure that chord lines on rib and spar coincide,



the spar at top and bottom of rib opening.
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The front spar tip taper will shake you at first glance, so for your own peace of mind, recheck your layout steps on this one to assure yourself that this is for real. At this point you can saw off the excess spar material on the bench saw before changing over to the Karbo-Grit sanding wheel. Then by setting the top spar bevel angle



on the sanding wheel, you can sand spar tapers down to the lines and include the bevel. Repeat this on the bottom



edge of the spars after adjusting for the proper angle. Now you can place the spars back in the fixture, slip the tip rib on and check chord line height at leading and trailing edges. If everything checks okay, slip the tip rib off and proceed to cut, bevel, and fit all spar plates by temporarily tacking them to the spars, securing with



clamps, and drilling all holes on the drill press.



Repeat this marking at tip rib location on the front spar. Also mark both spars Vz in. above and below the chord line at the spar end angle cut-off. This is the 1 in. corresponding to the tip bow height. With the spars still on the table, wide side or inside up, draw lines from the last outboard aileron rib location to the tip rib location, and from tip rib location to tip bow marks. These straight lines describe the spar end tapers at the maximum spar height or high side of the



spar bevels.



Identify all plates and spar plate caps before removal from spars to avoid confusion at glue-up time. Locator nails left in plates will assure easy and proper alignment of plates and holes. Now, like the instruction sheets say, you are ready to assemble ribs onto the spars and you will have arrived at this point by a logical and orderly sequence.



EASY WAY OF CUTTING CHROME-MOLY



By Randon Reid, EAA 3479



18496 Clifton Way, Castro Valley, Calif. principle. If the metal is thicker than .125 in., it doesn't A very good method for cutting chrome-moly is the want to cut it, but up to and including that size it will use of the Sears Craftsman Steel Slicer, Catalog No. cut 4130 at about one-half the speed required to cut the 32502 (8 in.) or Catalog No. 32504 (10 in.). same thickness of plywood. I have run over 500 ft. of chrome-moly through mine, and it is still just like new. It cuts by a sonic vibration



SIMPLE FIRE EXTINGUISHING SYSTEM FOR A HOMEBUILT



By G. Allison Driskell Box 11, Middletown, Va.



'/Z cofrtf. LIUI.



LIUF T/RE £*r/N£y/.S«/W charged fire extinguisher could be made in your airplane, and be readily available for that one moment when it could prove to be the most valuable asset you ever had. It could be piped to the side of the air intake on the carburetor and, in the event of fire which in many in-



-



MIODLtTOUH,



A"Vtf.



stances starts in this area, a quick activation of the extinguisher could smother the flames. It would surely beat trying to extinguish a fire by side-slipping the airplane. With light metals for the extinguisher, and plastic hose as well as copper for installations such as this, a lot of protection can be provided for little penalty in weight. (Continued on next page)
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(Continued from page 27}



LOW-COST BRAKE ASSEMBLY



By Adolph B. Hugo, Jr., EAA 5405



7715 E. 4th St., Tulsa, Okla. The complete brake assembly fits perfectly in a Piper J-3 "Cub" wheel. If the amateur builder has another size



wheel, but no brake drums or dust covers, the complete assembly is available from Sears for just a few dollars more. Of course, a plate must be made to hold the brake shoes and cam lever to fit the axles being used, but who can beat such nominal cost for a trouble free brake system. These brakes are operated by cable, either from heel or toe pedals like the Aeronca, Taylorcraft, and others. These are the parts that can be ordered from any Sears parts outlet: Sears, Roebuck & Co.—Allstate Motor Scooter (Vespa) Model Number 788.94494 Qty. Part No. Table Section Description 4 4



2 2



81229 7886 25990 2140



And, if you wish 2 23831 2 46702



The tail wheel of the Hu-Go Craft is a Faultless caster, No. 1117-4, with a 4 in. replaceable tire, and twin roller



A A A C



Jaw, rear brake w/lining Pad Spring, return of brake jaws Lever, front brake



A B



Drum, rear brake Dust cover



Many people have asked me about the very successful brake system on my Hu-Go Craft which, thanks to Sears, Roebuck & Co., I was able to assemble for only $9.38.



bearings. The entire cost is approximately $4.00.



Details of the brake assembly of the Hu-Go Craft.



Engine In Germany By William E. Brown, EAA 10669 Box 3356, APO 09109, N.Y.



N ENGINE has been developed in Germany for utiliA zation in self-launching motor sailplanes which may be of interest to some homebuilders in the United States,



Built by the Hirth firm, the 4-cylinder, 2-cyele power plant weighs 55 Ibs. and develops between 26 and 30 hp. A reduction gear, visible in the photo, allows the engine to operate at about 5000 rpm without excessive propeller speeds. The engine appears to make extensive use of chain saw type components, including four diaphragm type carburetors, two of which are visible in the photo. The engine, which is not intended for continuous operation, can be restarted from the cockpit by means of a pull cord. A feathering propeller is being developed to further reduce drag when the engine is net operating. The engine costs : bout $650.00 in Germany. The engine is shown as installed by Herr Rudolph Kaiser, creator of the famous K series of Schleicher sailplanes, in his new K-12 motorglider, just before he made the initial flight at Wasserkuppe on April 25, which I had the privilege to witness.
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The main barrier to continuous operation as far as I was able to determine, is the lack of any carb-heat provisions 2nd the fact that it is designed to run only at relatively high power settings. It is, however, an airplane engine, in a power class which has so far seen few competitors. @



Helpful Hints Foi Homebuilders Our hats are off to the gentlemen who mitted the following helpful hints and we that we had enough of those AC Spark Tips of the Month Certificates to issue to



subwish Plug each



and every one. We know this additional feature in SPORT AVIATION will be well accepted and of great help to the membership. So, if you have any hints send them in to Headquarters. This month EAA Individual Achievement Certificates will be sent to the following:



JIG-SAW FOOT CONTROLLER



By George E. Goodhead, Jr. EAA 3603 P. O. Box 15852, Tulsa, Okla. (Photos by the author)



George E. Goodhead, Jr. P. O. Box 15852 Tulsa, Okla.



Joseph L. Lacey 7720 E. 25th Place Tulsa, Okla.



Robert W. Bushby 848 Westwood Dr. Glenwood, III.



Walter W. Redfern Box G Tekoa, Wash.



Nick Stanich 39 Dorland Ave. Berea, Ohio



Foot control of your jig-saw is easily possible by hooking up a sewing machine foot controller to the saw. It is really a quick and easy method, one that other members might like to try. I purchased the small 10 in. hobby jig-saw for $14.99, and the foot controller for $5.75, both from Sears, Roebuck and Co. It can be used while sitting at a table or standing at a workbench. I



have a stack of Vt x 1/4 in. cap strips, V4 in. nails, gussets, glue and rib-jig on my work bench. I lay out and mark the cap strip on the jig, step on the foot controller, and cut the cap strip as marked. I find it is just as fast, if not faster, than cutting all of the cap strips and diagonal braces in a pile in advance. It leaves your hands free at all times, not having to reach and turn the jig-saw off and on or leave the saw running all the time while working.



FUEL CONTAMINATION



By Joseph L. Lacey, EAA 3695 7720 E. 25th PL, Tulsa, Okla. Don't use kerosene in a gas engine! Things won't go smoothly that way! In today's aviation world, there is more kerosene around airports than gasoline and, considering the human tendency to err occasionally, it is inevitable that some kerosene will end up in gas tanks. It is the pilot's responsibility to not fly when this happens! Concentrations of JP-1 and JP-4 (kerosene) in 100-



octane gasoline higher than five percent will do very severe damage to airplane engines at take-off power ratings or, in some cases, even at METO power rating. It is very easy to detect five percent, or even two percent kerosene in 100-octane gasoline because gasoline 14
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will evaportate rapidly, while kerosene will evaporate very slowly. The test requires the use of a small, flat-bottomed, glass dish about three or four inches in diameter, and edge height of about one-quarter inch or more. Drain one or more sumps into the clean dish, and then pour it all out. Swing the dish at arm's length for 15 seconds. If any kerosene is in the gas, it will still be on the glass. Hold



the dish up to the light and rub with the finger; it will feel greasy and look greasy. If no kerosene is present, the glass will feel sticky to the finger. The same test will work with 80-octane gasoline. It is very important that your engine have its correct octane diet, and imperative that it not have any kerosene.



SNAKE DRILL



By Robert W. Bushby, EAA 26 848 Westwood Dr., Glenwood, 111.



The following described "snake" drill has been found to be very useful in the construction of metal aircraft. It is used primarily to drill holes located close to corners, through openings, and in other places that cannot be reached with a standard drill in a drill motor. When in use, the "snake" drill can be bent considerably for proper hole alignment, as illustrated in the accompanying picture. The "snake" drill is made by brazing a standard drill bit of the desired diameter onto a length of 1/16 in. braz-



ing or welding rod. The length of rod can vary to suit the occasion, and it will be found handy to have several lengths on hand. Proper alignment is important when joining the drill to the rod. This can be simplified by laying the parts in the vee of a length of angle iron while brazing them together.



HOW TO FORM PLYWOOD FOR A LEADING EDGE



By Walter W. Redfern, EAA 143 Box G, Tekoa, Wash.



Ordinary rubber inner tube, cut into strips 1 or 1% in. wide, can be strapped around the leading edge of your plywood covered wing as shown in the accompanying sketch. As the rubber bands tighten up, the plywood conforms to the shape and will be held there to dry. Where more pressure is required, several of these rubber bands can be applied. The radius of the leading edge will determine the soaking time for the plywood.



IJfc' WOOO SCRAPS POSITIONED



12" lo~s,



AT P?igs ONLY-



ALUMINUM MESH TEMPLATES



USE OF NUTS AND BOLTS



By Nick Stanich, EAA 7421



(Reprinted from Darke County, Ohio Chapter 109 Newsletter).



39 Dorland Ave., Berea, Ohio



After pre-forming the mesh to the desired contour, it was attached to the hinges, and I then proceeded to trim it to the desired outline that was clearly visible through the mesh. Possibly others will find equally useful



The single most violated rule in the use of bolts and nuts is the continual re-use of nuts. This may come as a rude shock to some of you. Actual lab tests have shown that a 20 percent loss of assembly strength is encountered on the second use of a nut. This loss becomes progressively greater until, after 10 re-uses, only one third of the original nut strength remains. A good nut deforms slightly each time it is used. This corrects any thread mismatch, and distributes the loading over all the threads. It must redistribute its thread each time it is re-used. This results in loss of strength. Now, for the third link in this chain . . . the washer. We use a carefully matched nut and bolt of the correct material and torque it to the proper pre-load. After a short time, we find that the assembly breaks or is loose. What happened? Take a look at that washer. If it isn't



and-try methods.



and nut, it will squash out.



I have found that perforated aluminum mesh is an ideal template material to use as a pattern when making up cowl lids, doors, etc. After scrapping several expensive pieces of aluminum, it was determined that I needed something that was more or less transparent. I first tried aluminum screening, but found it lacked the stiffness required for this purpose. I next tried the perforated aluminum mesh, and



this turned out to be highly satisfactory.



application of this material, instead of other tedious cut-



made of a material that is equally as strong as the bolt



®
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Helpful Hints for Homebuilders 

the first time, as all the heads of the nails will b? facing up. ... hammer head so it can be driven straight. A frame can be ... is picked up in both hands, and moved sharply sideways, back and ... tape, beginning at the first hole, drawing it up ti
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Helpful Hints for Homebuilders 

Eddie H. Vung, Jr. 1619 Memory Lane. Alamogordo, N.M.. PLYWOOD COMPOUND CURVES. By W. H. Wilkerson, EAA 14087. 418 S. Merriam, Miles City, Mont.
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Helpful Hints For Homebuilders 

Helpful Hints For Homebuilders. Our hats are â€¢'/' to the gentlemen who sub- mitted the following helpful hints and we wish that we had enough of those AC Spark ...
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Helpful Hints For Homebuilders 

in. piece of wood, and across the top of the templates I ... Here is an outline of a frame I made to hold the .... Meticulously smooth the wood structure, using.
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Helpful Hints for Homebuilders 

1 Mills Crescent. Saskatoon Sask., Canada. Capt. William E. Brown. R. D. 4. Athens, Ohio. PRESSURE GLUING METHOD. By L. J. Weishaar, EAA 9250.
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Helpful Hints for Homebuilders 

George Lytle/Royal Oak, Mich. Ed Wegner/Plymouth, Wis. Gerald Miller/Denver, Colo. Don Schmitz/Dayton, Ohio. Pete Rovero/Gardena, Calif. Warren Coe/West ...
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Helpful Hints for Homebuilders - Size 

Helpful Hints For Homebuilders. Our hats are off to the gentlemen who sub- mitted the following helpful hints and we wish that roe had enough of those AC ...
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Helpful Hints for Homebuilders - Size 

thermometer capillary with a sensing coil (not electrical, but gas and fluid .... a new generator. ... to a Fly-In just to repair cars . . . this we could have done at home ...
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Helpful Hints for Homebuilders - Size 

Helpful Hints For Homebuildeis. Our hats arc off to the gentlemen who sub- mitted the following helpful hints and we wish that we had enough of those AC Spark ...
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Helpful Hints tor Homebuilders - Size 

Each stand consists of two uprights at least 3 ft. high. A length of upholsterer's webbing or a length of heavy canvas strap is tacked to both uprights so as to form ...
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scribed, on a flat surface with a. Blade attach resting points. Â© wedge trimmed to the proper angle, inserted between the blade face and the flat surface, at the ...
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Hints For Homebuilders 

EAA 238526. 45550 Pickford Ave. Lancaster, CA 93534. The purpose of this device is to alert the pilot should the alternator or regulator (or pilot) malfunction.
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Hints For Homebuilders 

through the cut out slot in the lead- ing edge of .... a Fluke Model 23-2 Multimeter with Holster from the ... test will run from August through July of ... Vari-Bit Kit).










 


[image: alt]





Hints For Homebuilders 

Here is a tool I devised during ... ply place the tool against the edge of a piece of aluminum ... The best place to start with a pro- ject like ... SPORT AVIATION 101.
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Hints For Homebuilders 

electric sensor detects exterior daylight, position ... unobstructed approaches with a 3,000 foot (2.000 foot paved) runway and ... the following aid which solved the problem in a matter of minutes. Quite ... any control circuit that might acciden-.
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still functions normally. Once installed, you can be more com ... solid flying skills. So - safe flying! ... to use, works with all kinds of materi- als (not just metals), and ...
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integral axle, so I drilled and tapped the tailwheel assembly at the end op- ... help you decide what type of airplane you d enjoy building, and we'll give you the ...
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I've had to drill holes through aluminum skin based only on measurement. Here is a way to visually ver- ify the position of under- lying ribs and spars. Flexible ...
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Auburn, Washington 98002 Mon-Fri 8:00am - 5:30pm PST. CALL 206-931-0370. FAX 24 HRS 206-931-0584. E-Mail [email protected]. For information, use ...
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sented by Snap-on Tools (KR657 Roll Cab and KR637 Top Chest), Aircraft Spruce &. Specialty ($250 gift certificate), and Ameri- can Saw & Mfg. Co. (Lenox ...
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Hints For Homebuilders 

The indicator design is based on the. LM3914 Dot/Bar .... pc board. The 10-segment LED array can be mounted in a face-plate of your design and labeled to ...
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EAA's Hints For Homebuilders 

After my friendly neighborhood mechanic stuck a jack through the wing of my newly purchased RV-4, I decided to redo the instrument panel while the plane was ...
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hints for homebuilders "balancing" 

and washers hold the assembly to- gether. The assembly then sits on a couple of sawhorses. The ball bearings in the skateboard wheels will allow the propeller ...
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621 N. 36th St. Omaha, NE 68131. Although timing checkers are not uncommon, the most inexpensive one that I could find is over $40. This one can be put ...
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