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By Georges Jacquemin, EAA 3618 Reprinted in part from the magazine Canadian Aviation



n "all wood" construction aircraft is assembled by means of metal A fittings, and unless the amateur is already used to working with metal, he will find them more difficult than the wooden components. Many amateurs have found this part of the construction a stumbling block in building an aircraft. For some aircraft



like the Jodels industrially manufactured parts can be purchased. Metal fittings and parts come in



a great variety, since they are de-



Fig. 2—Aileron, rudder and air brake controls in the Fauvel AV-36 sailplane, mounted on the back of the main spar.



Fig. 2 shows an aileron control bell crank as used on the Fauvel AV-36 sailplane. A system of pushpull rods is used on sailplanes in order to provide a differential motion to the ailerons; i. e., one aileron rises twice as much as the other drops. This is done to reduce adverse yaw. The complete system is shown in Figs. 2 and 3. Here the



pattern showing the measurements



bell cranks and control levers are



before bending, but this is the exception rather than the rule. Aluminum alloy must be heated



cut from Vt in. aluminum alloy plates and riveted onto specially machined parts. Although this type of metal



part is easy to make, it cannot fulfill all the needs of the design and other types of fittings are necessary. Bent sheet metal fittings are a little Fig. 1—Wing strut fitting on a lower longeron of a wooden fuselage.



signed specifically for each aircraft. They can be classified broadly into



four categories:



The radius of each bend must be adjusted according to the thickness of the sheet. This radius is usually specified on the drawings. Another point which must be kept in mind is the layout of the developed shape accounting for the metal required for the bend. In some cases the designer has thoughtfully drawn this



more complicated. Various types are shown in Figs. 2, 3, 4, 5 and 6. The



parts must be cut from flat sheets and bent over pieces of hardwood especially prepared for each case.



to 1000° F. before bending. After a



few hours it becomes hard again and any attempt at bending produces cracks. Aluminum alloy is not too well suited for amateur construction, therefore, and is generally used only



for secondary parts not requiring bending. Furthermore, aluminum lugs made of sheet metal do not stand up very well under the vibrations



1. Flat fittings



2. Bent sheet metal fittings 3. Welded fittings



4. Machined parts



Flat fittings are typical of wing spar fittings, strut attachments, fuselage fittings and control parts such as bell cranks, control horns, etc.



Fig. 3—Elevator and aileron controls in the Fauvel AV-36 sailplane, mounted aft of cockpit.



They are cut from flat sheets and of steel or thick aluminum alloy. Steel parts are more commonly used for assembly fittings, while aluminum alloy is often used for control parts. Two examples of flat fittings are shown in Figs. 1 and 2. Fig. 1 shows



a typical strut fitting such as will be found on the fuselage of a high wing aircraft. These are made of chrome molybdenum steel. Similar fittings are used on wing spars. SPORT AVIATION
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The welding must be perfect so the help of a good welder is necessary.



Machined parts are usually those requiring work on a lathe or other metal working machine. They include various types of bushings, connecting rod ends and adjustable strut



ends made of steel or aluminum alloy. Some bearings are made of bronze or oilite type material. Some of these parts, like the connecting rod ends shown in Figs. 2 and 3, may require a milling operation which can be done by hand when only a few parts are required. Standard



parts covered by AN and other specifications may be purchased. The



amateur should become familiar with



reasons sheet metal fittings made of aluminum alloy are rarely used. Gas welding is used in making the



light aircraft construction. Several examples are shown in Figs. 3, 4 and



7. These fittings are always made of steel, in general chrome molybdenum (SAE 4130) because of its



high strength and good welding properties. The fittings are usually the bent sheet metal type in combination with steel tubes. Fig. 3 shows



variety of parts combining tubes and sheet metal. Fig. 4 shows the arrangement of the control column in the AV-36 and Fig. 7 shows a compression strut typical of the two construction is generally used in making up landing gears and engine mounts, which will be discussed later. Construction of these welded fittings is the same as the bent sheet metal type, with the addition of welding.
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in this case is in one piece. The strut and fittings at the leading edge are of the welded type, while all the others are either flat or bent sheet metal. An aluminum fairing closes



to that in Fig. 5 except without the



welded fittings commonly used in



spar wing construction in aircraft such as the Baby Ace. This type of



$1,833.83



Fig. 6 does not provide adjustment. It folds against the fin after removal of the fillet. The strut is identical



For these



the elevator control used in the Fauvel AV-36 sailplane which has a



TOTAL CONTRIBUTIONS



the gap in the fin. The folding stabilizer shown in



Fig. 4—Control stick mounting in the Fauvel AV-36 sailplane.



existing in light aircraft.



EAA DESIGN COMPETITION



Fig. 7—Typical wing compression strut.



the various specifications as he can



often simplify his work by adapting existing standard parts to his needs.



When standard parts are to be adapted to a design, the amateur should consult the designer of the aircraft to make sure the change can be made safely.



Two typical methods of attaching the stabilizer on light aircraft are shown in Figs. 5 and 6. In Fig. 5 the stabilizer is hinged on its rear fitting and adjustment is provided at the leading edge. The strut is usually of fixed length, but the upper



end has a ball joint fitting to accommodate adjustment. The stabilizer



Fig. 5 — Horizontal stabilizer mounting with incidence adjustment.



ball joint. This strut is removed and stored in the cockpit when the stabilizer is folded. Excepting the strut all metal fittings in this case are flat sheet type. The fuselage fittings are attached on both sides of the bulkheads. Pieces of extruded aluminum angles are used to stiffen the attachment of the root rib. Brazing is not used in the manufacture of structural parts. However, it is acceptable where hole reinforcements must be provided by adding washers such as shown on the lugs in Fig. 1, and for a few other secondary applications where it does not have to take loads. The construction of metal fittings and parts presents more difficulties for the average hobbyist than the wooden parts. How these can be overcome will be the subject of another article. Next month we will discuss landing gear construction A



Fig. 6—Typical mounting for foldable stabilizer. MARCH 1959
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Metal and Composite Construction 

Part 3: Preparation for Your Creation: Metal and Composite Construction. BY RICK .... frames, AFS recommends its CecoFILL .... fabric and wood airframes.
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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.
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Construction Details of Light Aircraft Wings 

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 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-.
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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 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 ...
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Aircraft Building: Metal Maladies 

Finding and repairing !his metal malady is essential dur- ... spect all metal tubing for damage and rust, and pay ..... bonding surface for most topcoat paints. Often ...
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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 ...
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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.
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Aircraft Building: Metal Maladies - Size 

inspect the surfaces one more time you can't find a source for the re- ture as a cause of corrosion). ... Once you've stripped the moves oil and light corrosion, and.
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Aircraft Building: Repairing Sheet Metal 

92 AUGUST 2000 ... missing or damaged riv- ... lar surface, usually located at a corner or on the edge of a .... port of Vancouver, British Columbia, Canada.
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Aircraft Building:Welding Jigs & Cutting Metal 

instructions for building the necessary jigs. In most cases, they ... for the jig to warp or move. With the ... you draw the entire full-sized structure that you are building on it. .... Do not use a pencil to mark metal for ... Portrait / Landscape 
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light service parts 

Grille Assembly. (includes key no. 5 & 6). Conjunto de grille. (incluye no. clave 5 y 6). Ensemble de grille. (incluis no. légend 5 & 6). 97019787. (all). (todos).
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light service parts - SupplyHouse.com 

Grille Assembly. (includes key no. 5 & 6). Conjunto de grille. (incluye no. clave 5 y 6). Ensemble de grille. (incluis no. lÃ©gend 5 & 6). 97019787. (all). (todos). (tous). 8. Parts Bag (not shown). Bolsa de piezas (no mostrada). Sac de piÃ¨ces (non 
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OXYGEN FITTINGS AND COUPLINGS 

paperwork and complete installation. Kit for single engine .... Bellanca Viking. Bell Helicopter (24 Volt) Red ... C-2400-L4P Replaces C-2400-LP. Shock Mounted ...
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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, ...
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Landing Gears for Light Aircraft 

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 ...
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balancing - the Light Aircraft Association 

Aug 2, 2011 - protective leading-edge and resealing the end grain against moisture .... the 7Ëš predicted requirement from the polar diagram (right). Run 4 (Fig ...
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Propellers for Light Aircraft - PDFHALL.COM 

GRAIN: Direction of face groin to lost dimension. PRICE EXTRAS: For quantities less than 5 sheets, add $2.00 per shipment for bundling. ON ORDERS OF 25 ...
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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 ...
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balancing - the Light Aircraft Association 

Aug 2, 2011 - They may then drift into assuming that the vibration levels to which ... A single bolt with washers to make up the required balance weight may be ...Missing:
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Chapter 11 Bodywork and fittings 

The assembly and welding of the main body unit is completed entirely by computer controlled robots, and the finished unit is checked for dimensional accuracy.
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Advanced Paper Aircraft Construction 1 

desk â€“ provided the aim is. Paper folding, or ... course, classroom. in-flight .... long distance glider w w wwwwwwwwwwwwwwwwwwwwwwwwwwwww w w ..... supports the plane. Repeat ... What would you do if something with legs (like a giant.
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Aircraft Building: Repairing Sheet Metal - Size 

and/or builder's manual or call the kit manufacturer. Most likely, you'll .... speed grinder with a Cratex abrasive wheel. This special, rubberized wheel is designed ...
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