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JIGS FOR WOODEN AIRCRAFT By Arthur W. J. G. Ord-Hume, EAA 8579



All drawings by the author



Wings Fig. 8. Detail of the wing supporting jigs for skinning. These can be made of wood or slotted steel angles. PANEL ASSEMBLY



The complete wing panel can be put together on two saw-horses, all ribs, compression struts, fittings and internal brace wires (if used) being positioned, the lastmentioned being left loose for the meanwhile. Whether the leading edge is to be skinned with ply, or the whole panel ply covered, accurate alignment in a jig is essential. This is because the moment the ply is fixed in place, the wing becomes a completely rigid panel and any twist, warp or lozenging accidentally occurring will



be set in, attempts to graunch it back into shape on the ship by heaving up on the lift-struts only serving to prestress the whole structure. The best method to support the panel is to hold it vertically with the leading edge uppermost. Jigging supports are shown in Fig. 8 and the process of alignment clearly outlined in Fig. 9. For a fully ply-covered panel, cover the lower surface of the wing first, jigging by clamping on the spars
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llat off Fig. 7. The layout of a spar-building table. The number of trestle supports depends on the length of the spar as the working surfaces must be level and solid. 18



FEBRUARY 1961



bloc*



bttwee-n e«.c»>



be



of b - r e a r spar u w i i - T J O-O5



out r«r spir as



ctst*/nr



Tiecessary bocorr«ct a«y twtsb i



rear spar and the jig support will remove any twist. Meth-



Fig. 9. Panel in place on jig for skinning. With the frame rigidly clamped at the main spar, twist can be measured by the plumb lines at the rear spar. Packing between the



od of jigging is suitable for both one-piece and two-piece



and the root ends. The wing is then removed, turned end over end (so that the leading edge is still uppermost) and re-jigged picking up on the strut attachment brackets (protruding through the lower ply) and the root ends. In this manner, positive alignment can be ensured. An important point to watch is that all ribs are profiled before ply covering after jigging the wing using a straightedge and checking for high and low spots. The



slightest irregularity between capstrip heights can spoil the looks of a skinned panel as well as making it extremely difficult to get the ply down in contact with the rib. On high-speed airplanes, the resultant bubbled skin can knock off mph at the top and, sometimes overlooked, can raise the stall. Broadly speaking, the surface condition of the fuselage doesn't matter much. It continued on page 20



mainplanes.
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Fig. 10. Space jig used to locate wing pylon fittings. All jigs are leveled to the common level at the fuselage and are spaced from the fuselage datum. SPORT AVIATION
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Fig. 11. The space jig principle adapted to the making of a motor mount. The fuselage is jigged up level and the



motor (or representative jig) positioned correctly. In the



JIGS . . . from page 19 is the wing wherein can lie the success or failure of a ship, so it pays to take pains with skinning. When skinning a wing, back up the trailing edge of the ribs with a good stout straight edged board clamped along all the ribs. This will prevent waviness of the edge as well as making a far more solid structure to hammer or staple against. SPACE JIGS



A recent innovation in house construction has been the odd approach of putting the plumbing in first. As long ago as 1948, houses were built in Canada and elsewhere starting as foundations, rising water main, water tank, cisterns and basins. Must have looked odd to see a site of concrete bases and swaying pipes and sinks high in the air. Enough to make a fellow sign the pledge on the spot. Nevertheless, the architect boys had a notion which paid off with several advantages. Same with airplanes — although no homebuilt has yet appeared with a low flush suite. The idea is simple. The best application is the parasol monoplane wherein the builder sets up his fuselage on trestles, supports the wing over the top at the correct incidence and then cuts his pylon tube to fit between the two.



Often, a fitting has to be in a special, predetermined place in a structure, tied, perhaps, to a datum and an elevation. Rather than fiddle it into place, put it in first and build the supporting structure up to it, thus ensuring that it is in the right spot. Reverting to wing pylon fittings. Set up the fuselage level, hook up a string centre-line parallel to the top longeron and, from a plumb-bob and square, calculate the position of the front spar. Now make up a timber or angle frame fixed to the fuselage or, if the fuselage is positively fixed to the floor, fit the frame also to the floor. To this frame, bolt or clamp the front spar pylon fitting. Now find the distance between the spars and the dihedral angle. Calculate via trigonometry the drop of the rear spar fitting (tan. [dihedral angle] x distance between spar fittings) and make a frame to hold this one. Fix the two frames together to maintain the betweenspar distance (Fig. 10). .. 20
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illustration the motor would be rigidly wedged against



movement and leveled from the engine datum to the fuselage datum.



Tubes can now be cut and welded or bolted to suit between the two. The supporting framework is the space jig insomuch as that it is firmly anchoring a point in space. The same method holds good for making up engine bearers when the motor crankcase (or jig fixture resembling it) is set up in place in the correct relationship to the fuselage and the mount schemed between the two (Fig. 11). The space jig method is ideally suited to experimental and prototype work, although the principle can often be employed with a regular design. Some wise guy is now a-painting his licence number on a piece of rag and reckoning on building his airplane behind it! The whole essence of aircraft construction is a careful, intelligent approach. The same is valid for jigging. A lot of time can be wasted in the workshop scratching and wondering what to do next, or how to do something. Don't wait until you are standing in the shavings to ponder—fathom out each problem whilst going through the normal daily routine. My most valuable construction hours are those accrued in odd moments in the office, waiting for connections and whilst travelling, for it is then that ways round knotty problems may be found and the next construction stages planned. Of all the materials available today, wood is about the most satisfying to work with and with modern varnishes and synthetic resin glues, the wooden airplane is as robust and as durable as almost any metal ship. It is not so many years ago that engine bearers of wood were common and I know of one very successful homebuilt which first flew twenty-five years ago and still flies today with its original wooden engine mount.



The durability of a wooden ply-covered structure can greatly be enhanced by covering the wood with madapolam cotton fabric, doped on after two coats of primer dope. This also makes a sound base for building up a first class gloss finish. In France and England, aircraft tube is very expensive and delivery dates of twelve months are common. Although this certainly affects the selection of wood as a prime construction material, there is still the very personal gratification of planing, sanding and glueing this, the most versatile of all materials. A
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Jigs For Wooden Aircraft 

assembly jig is needed, one golden rule should be adopted. Start on a level ..... a spar table is used, "C" clamps can be used in place of angle iron clamps. JIGS .










 








Jigs for Wooden Aircraft - Size 

Each joint can therefore be checked at once ... The fourth type of spar is the complex laminated cantilever ... a top and bottom laminated built-up cantilever boom,.










 








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 










 








Plastics For Aircraft Homebuilding 

Dec 30, 1974 - filling the interior of the panel and bonding itself per- manently to .... Rigicel PVC foam made in the U. S. by B. F. Goodrich, but this material is no ...










 








Avionics For Homebuilt Aircraft 

harnesses to elaborate enclosures and noise suppression ... During the Golden Age of Aviation, when .... If your resources are sufficient for new radios, I'd ...










 








Structural Riveting for Aircraft 

shear strength with joint bearing strength, and minimizes the number of holes (and rivets) in a rivet pattern. Immediately, the second question is, "How many riv-.










 








Electronic Ignition For Aircraft 

since its coil primary is charged with up to 70v before each firing ... using a much cheaper lower energy ig- nition source. ... tion chambers, and this is one reason.










 








Plastics For Aircraft Homebuilding 

markably diverse family of man-made polymers which, during recent years .... for virtually all of the air- frame to be made of epoxy or vinyl-ester resins, reinforced.










 








Ducting for Aircraft - Size 

To move air in places where moisture may be present, use the ... Cutting ducting to length for installation can be tricky. The fiberglass shell and string will. NAME.










 








Electronic Ignition For Aircraft 

during idle or at high altitude in a non- turbocharged engine, charge pressure is low which means that the density of the gases in the combustion chamber is low.










 








Plastics For Aircraft Homebuilding 

appliances, building and construction, automotive, air- craft, electronics, toys ... supply of plastic materials for their continued economic well-being. ... production of 40 to 45 billion pounds of plastics per year by 1980. ... er reduction of weig










 








Ducting for Aircraft 

called SCAT but sometimes incorrectly called SCAT tubing. SCAT is made from a single layer of red silicone-impregnated fiberglass. To keep the thin fiberglass ...










 








Plastics for Aircraft Homebuilding 

propagation of the crack into the ductile core of the ma- terial. The fact that ABS (along ... Korad acrylic film, permanently laminated to the ABS sheet immediately ...










 








Electronic Ignition For Aircraft 

In designing the optimum ignition sys-. 48 APRIL 1990 ... The primary design goal was to produce a ... in a specially designed processor be- fore it is passed to ...










 








Building Wooden Cantilever Spars 

and assembly of cantilever spars or beams, starting from raw wood through to the assembly of the ac- tual wing. ..... against it. The plane iron will need frequent ...










 








Dial removed for clarity - Brian Law's wooden clocks 

General Assembly 1. ITEM QTY. PART NO. DESCRIPTION ... General Assembly 2 .... incrementally forward when swinging through a small arc of movement of.










 








Using "Kevlar" For Homebuilding Aircraft 

Now well-established as a construction material for transport category jets, corporate aircraft, military and civilian helicopters, missiles, and even the Space Shut-.










 








Antenna Considerations For Homebuilt Aircraft 

radio frequencies of the VHF aircraft band are between. 108 and 136 mHz. ..... a balun of this type would make the antenna look like an 18 ohm load to the 50 ...










 








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 ...










 








Good Design Practices For Aircraft 

is how I get my 6 ft 1 inch into it. It is a pretty good trick. All considered it has been fun working on it not to mention flying it and. I think it is going to be fun having.










 








The V Tail For Aircraft 

V tail configuration of the Bonanza al- though there are Beech owners of simi- lar conventional tail aircraft who will argue that their machines perform just.










 








Plastics For Aircraft Homebuilding - Size 

Dec 30, 1974 - izing the properties of polyurethane foam, is employed in another new aircraft, .... and fuels. Compatible with either polyester or epoxy res- ins.










 








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, ...










 








Aircraft Wiring for Smart People 

Dec 4, 2004 - This covers 98% of aircraft wiring, and good thing too. ..... possibly make the airplane any harder to work on? And why .... elbow like a rope and make 10 loops. ... using welding cable from your local welding supply house. Yes, it's ..
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