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wood and wings

aircraft construction, going back to the gliders that preceded the ... wood construction past â€” at least one United States' .... fabric-covered metal-framed aircraft. 
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WOOD AND



WINGS (Courtesy "FAA Aviation News") OOD HAS A LONG and respectable tradition in aircraft construction, going back to the gliders that W preceded the earliest attempts at flight. Nor is the day of



wood construction past — at least one United States' manufacturer is currently producing a line of airplanes with wooden wings. The wood spars and ribs are covered with plywood which, in turn, is sheathed with a synthetic fabric, producing a strong, lightweight wing and an extremely smooth airfoil. Considerable numbers of wood and fabric aircraft are still being produced in Europe, notably England, France, and Germany. There are also nearly 3000 amateur-built airplanes, most of which were made largely of wood and fabric, in active flying status in the United States. Their number grows at the rate of about 300 a year. The number of older factory-built partially wood planes still navigating the airways is not precisely known, but it is probably well up in the thousands. The twilight of the age of wooden airplanes began at the close of World War I, when the Germans first



introduced mass-produced aircraft with tubular steel fuselages. The Germans also developed two all metal airplanes in World War I. One was the Junkers J.I which was all steel, including the skin, and was so heavy it barely flew. Only the prototype was built. More successful was the Junkers J.4, the first all metal airplane used in actual warfare. Heavily armored, it was used for ground attack. There is no record of any J.4 being shot down. 40
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Twenty-five years later, in World War II, a reversal took place. Desperate for aluminum, the Germans developed the 522-mph jet-propelled Heinkel He-162 which had all-wood wings. Also made of wood were the wings of the rocketpowered German BP-20 which could reach 600 mph at 16,000 ft. The Allies in World War II were not without their own wooden aircraft, probably the most famous being the plywood de Havilland "Mosquito" which was in the 400-mph class and served as a fighter-bomber, escort fighter, and unarmed photo-reconnaissance plane. The United States produced the Beechcraft AT-10 and Fairchild AT-21, both all-wood trainers. The AT-10 had wooden gas tanks, made leak proof by a plastic film lining. Vultee Aircraft produced thousands of BT-13 trainers, the aft section of the fuselage being made of wood, and the twin engine Cessna AT-8, AT-17, and UC-78 had wood wings. LARGEST ALL-WOOD AIRCRAFT



World War II also produced the "Spruce Goose," Howard Hughes' fantastic flying boat made entirely of



plywood. Originally planned as an all-metal airplane, the anticipated aluminum shortage forced designers to turn to wood. Known originally as the "Hercules" and later as the H-4, the aircraft has (it is still in existence at Long Beach, California) a wing span of 320 ft. and a hull 220 ft. long. The "Goose" weighs 200 tons plus, and is powered by eight engines. It is the biggest wood aircraft ever built. Aside from a lift-off in taxi tests, the H-4 has never flown. On a weight-to-strength ratio, wood compares very favorably with steel, duraluminum and magnesium, the



metals most commonly used in aircraft construction. Wood is less efficient by only a few percentage points. This



requires a bit of explanation. By itself, a piece of wood is



no match for metal, but when assembled into a structure — stringers, longerons, formers, ribs, spars — to form a unit, the difference in strength diminishes and wood is almost identical to metal in strength. Wood is a desirable aircraft material because of the ease with which it can be worked. No expensive hydropresses, routers, riveters, drop hammers, etc., are needed. Simple carpenter hand tools, plus homemade jigs and fixtures, are all that are needed to turn out a fully certificatable aircraft. Field repairs present no serious problems. The quality of wood used in aircraft construction is established by the FAA and other government agencies, with characteristics and specifications detailed in Advisory



Circular AC 43.13-1, "Acceptable Methods, Techniques and



Practices: Aircraft Inspection and Repair" (Available for $3.00 from the Superintendent of Documents, Government Printing Office, in Washington, D. C. 20402). Wood used in aircraft structures must meet standards on moisture content, grain characteristics, type and number of knots for a given dimension, pitch pockets, mineral streaks, checks, shakes, and splints. Determining what is



acceptable is a job for an expert. Aircraft quality wood is so



marked. Spruce became the wood of choice among aircraft builders because it provides the optimum strength-to-weight ratio, compared to other woods. Noble Fir, Douglas Fir, Western Hemlock, and White Cedar are stronger than spruce but heavier. Nearly matching spruce's weight/strength ratio is Northern White Pine and Yellow Poplar, both widely used in aircraft construction. The raw lumber is used in three forms in aircraft construction — solid wood, plywood, and laminated wood. In some cases, pressure and chemical-treated wood is also used for specialized purposes. With the exception of a relatively few items of hardware, wood airplanes are almost entirely glued or bonded together. During the assembly, thousands of small nails and brads are used, but these can be removed after the glue hardens, at no sacrifice of strength. Aircraft glue is not to be confused with common fish and hide glues which are totally unsuitable for aircraft fabrication. These deteriorate rapidly, have low strength, and are difficult to apply. Aircraft glue development has come a long way from the casein adhesives used in pre-World War I and subsequent aircraft up until the early 1940's. While casin is still used, it is gradually being edged out by resin glues which are not only stronger, but are absolutely waterproof and impervious to attacks by mold and fungus. Among the newer glues are resorcinal-formaldehyde, urea-formaldehyde, and "fortified" urea-resin. They are not limited to aircraft manufacture but they have a wide application in the wood fabrication industry, and are readily available. GOOD DESIGN VITAL



Proper design, allowing for free ventilation, drainage, and access to points where moisture is likely to accumulate, is as important as the craftsmanship and materials going



into the aircraft. Inspection plates and "peep holes" should



be provided so that interior examination of spars, bulkheads and compartments can easily be made. Wood is vulnerable to concealed damage by woodeating insects, moisture, and microscopic fungi spores. Insects reveal their presence by tiny holes and minute deposits of chewed wood — sawdust. Some insects can actually be heard as they go about their destructive work. Gentle probing with a dull knife point around suspected areas will reveal the extent of infestation and consequently the amount of destruction. Wood properly treated with a



sealer such as varnish or a resin mixture during the aircraft assembly process, or following repairs, is protection against insect damage.



Wood that appears to be perfectly dry sometimes crumbles to the touch or light pressure. Since there is no



evidence of moisture, the assumption is natural that some mysterious process, not related to moisture, has destroyed



the wood. In point of fact, rot can set in even in the absence of moisture. Rot is caused by fungi. Fungi spores are wafted through the air in a continuous, invisible stream, everywhere. They settle on everything, including wood. The spores can remain dormant for extended periods of time — one, five, or ten years — and come to life when conditions are right. The most suitable environment for the spores to germinate is about 70 degrees F, when the wood is damp.



For growth the fungus needs a mild temperature. The



resurgent spores penetrate the wood with vein-like roots



which feed off the wood's cellulose, leading to its destruction. FUNGUS IS DESTRUCTIVE



The deterioration is subtle and can remain hidden until disaster overtakes the plane unless regular, careful inspections are made. As the fungus is developing, the infested wood darkens and there is evidence of warping, shrinkage, and cracking taking place. In the final stages, the fungus "fruits" as a mushroom, puffball, or the leathery growths seen on dead trees.



It has been estimated that a mushroom three inches in diameter may give off one to two billion spores, each



capable of starting the destructive cycle all over again. Paint and varnish will not prevent rot, nor will it "cure" it, since paint and varnish deteriorate with age. Indeed, the vegetable oils in some paints provide nourishment for fungus growth. The most effective way to eliminate rot is to keep the wood dry — the moisture content should not exceed 20 percent. Moisture content for aircraft-grade wood is 12 to



15 percent. This degree of dryness is assured by the quality



controls placed on aircraft-grade woods, but the day-to-day moisture content found in the wood members of an aircraft changes with the weather. Moisture also penetrates the aircraft in the form of rain or snow entering through poorly fitted doors, stabilizer slots in the fuselage, and through wing strut and aileron holes. It is spun into wheel wells when operating from wet



or snow-covered runways or muddy fields. Condensation



forms in poorly ventilated places, creating an alternately wet and dry atmosphere ideal for rot to develop. Plugged or non-existent drain holes provide standing reservoirs of water. Unless a pilot is a certificated airframe mechanic he is prohibited from doing any repair work, however minor, on



wood structures other than amateur-built aircraft. His best defense against rot and insect damage is vigilance — and taking care of his airplane.



A wood airplane should be hangared, more so than a



fabric-covered metal-framed aircraft. Even though the wood is treated with several coats of varnish, time and the action of airborne chemicals cause the varnish to deteriorate.



Hair-line cracks admit moisture, opening the door to rot.



Metal fittings in contact with wood invite rot, and these should be carefully inspected for rust stains. Whenever rotting is suspected, or when there is a suspicious bulge or evidence of internal damage due to impact, a qualified mechanic should be consulted. If there is damage, it won't go away by itself, and waiting for the next inspection might be too late. Wood remains an excellent aircraft material. How well it performs depends on sound design and conscientious maintenance. The latter begins with the pilot or owner. © SPORT AVIATION
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Building Basics: Wood for Wings 

common building material in many modernâ€”and not-so-modernâ€” homebuilts. You can find wood structures in homebuilts from the ubiquitous. Pietenpol Air ...










 








Building Basics: Wood for Wings 

CLEAN CUT ... Send/call for free brochure. ... manual and orient your cuts accord- ... KidVenture is an interactive, hands-on aviation environment for kids of all ...










 








Real Wood and Faux Wood Blinds - BlindSaver.com 

InsÃ©rez les attaches Ã  l'intÃ©rieur de la rainure Ã  l'arriÃ¨re du bandeau aux emplacements indiquÃ©s. Les attaches portent l'inscription Â« HAUT Â» ou une flÃ¨che.










 








Wings Owner Manual - Skydive Wings 

4.3.3 PRO-Packing the Reserve Parachute .... Use this page to record which tools are used during the packing of your SMI, Inc. WINGS Harness/ ...... Page 110 ...










 








Wings Owner Manual - Skydive Wings 

o Slider is without holes, burns, or other damage. o Reinforcement tape in place and ...... but not so tight that they will restrict mobility in a relaxed arch or turning ...










 








Selection and Evaluation of Wood 

Feb 24, 1984 - "Selection and Evaluation of Wood" is an excerpt from the first of a ... content reduces, wood becomes stronger in all respects and tougher or ...










 








HOW TO INSTALL Outside-mount Wood and Faux Wood ... - Blinds 

La rainure doit Ãªtre centrÃ©e ou en haut. Space clips evenly across width. Clips must not interfere with ladder tapes. Distribuya los sujetadores a distancias ...










 








wings of war & wings of glory 

Caproni Ca 3 - CEP 115 Aviaton Militaire. Friedrichshafen G.III Leutnant der .... 8 engine damage counters (blue). - 5 crewman hit counters (red). - 6 crew ...










 








Integrated MAV Systems:Hovering: Rotary-Wings & Flapping-Wings 

Rotor system. Motor. Vanes for anti-torque. Yaw control surfaces. Servos. Rotor .... Electric. Motors. Battery. Two Cycloidal Rotors rotating in opposite directions ...










 








Constructing Better Leading Edges and Wings Tips 

aluminum and wood, or steel tube or aluminum tube and wood often cause unsightly bumps and ... nail holes in the spar filler strip. Over a period of time and ...










 








Wings Reserve Loop Length - Skydive Wings 

TIP: The deeper and wider that you can get the. â€œnestâ€� the easier it will be to match the suggested loop lengths. Canopy Size. Loop Length. PDR 106. 3.00â€� +/- Â¼â€�.










 








cutaway cable instructions wings - Skydive Wings 

Feed the shorter of the two yellow cables into the RIGHT cable housing. 2. Feed the longer yellow cable into the LEFT cable housing which is the RSL side. 3.










 








Constructing Better Leading Edges and Wings Tips 

a. The coefficients of thermal ex- pansion for Sitka spruce and aluminum ... the thin aluminum sheet is tricky without ... move through large temperature cycles,.










 








Wood Nymph 
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wood and cellulosics industrial utilisation ... AWS 

This Wood And Cellulosics Industrial Utilisation Biotechnology Structure And Properties PDF on the files/S3Library-D02d6-0cb32-B2a84-Fc115-88a0c.pdf file begin with Intro, Brief Discussion until the. Index/Glossary page, look at the table of content 










 








norwegian wood 

I wanted to find places where I could shoot gorgeous images. Because of that ..... Dark” (2004), “Blind Willow, Sleeping Woman” (2006) and “What I Talk about.










 








Wood Nymph 
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Pg 1 of Supplement Older Wings - Skydive Wings 

Oct 29, 2013 - of the M.A.R.D. â€œReserve Boostâ€� RSL. Before proceeding check to be sure that the. Top Closing Flap and the Ripcord is under the tape of the ...










 








job posting - Dental Wings 

28 juin 2017 - AFFICHAGE DE POSTE. Date d'affichage. 28 juin, 2017. Departement. ExÃ©cutif ... entreprise technique. â€¢ Bilingue autant Ã  l'oral qu'Ã  l'Ã©crit, ...










 








Wings Sizing Chart 

Dimensions. (L x W x H). Reserve Canopy. F-111 w/ Microline. Main Canopy. ZP w/. Microline. W-1. 14 x 10 x 5. PD 106R, Raven-M 109,. Techno 96 up to 100.Missing:










 








Painting wings the e 

rotate the wing to any angle you want for .... restraint and the wing can be rotated or tilted to whatever angle you want to set it ... Major credit cards accepted.










 








27104-Chicken - wings - Smokey 

Vitamin C / Vitamine C. Calcuim / Calcuim. Iron / Fer. Nutrition Facts. Valeur nutritive. Per 2PC 78g pour 78g. % Daily Value. % valeur quotidienne. 17%. 16%.










 








27109-Chicken - Wings - ERINVAL 

Page 1 ... 20%. 2%. 2%. 2%. 8%. Lot #802210. 0 00907 27109 1. PRODUCT OF U.S.A. PACKED IN CANADA BY 1694351 INC. KITCHENER, ON N2C 2M3.










 








Painting wings the e 

Unfortunately, having to repeat the preparations each time you com- plete a panel surface may tax the patience of your most dedicated helper. Naturally, having ...
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