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How Strong Does It Have To Be? By M. B. Taylor (EAA 14794)



as such big tubes come), and having no desire to have 1000 lbs. of lead come tumbling down as the last pig was laid on



Chief Engineer - AEROCAR, INC. Box 1171



the horizontal tail, the struts supporting the horizontal tail



Longview, Washington IN SPORT AVIATION last year by the author discussed static testing of light aircraft. We A STORY



have been getting inquiries from homebuilders ever since indicating their interest in testing some of their structures, but they have no idea to what loads they should subject the assemblies or just what installations should be tested. It is



impractical to try to compute loadings for everyone, or to try to outline a test program for everyone who contacts us. However, we can give homebuilders some idea of the things that should be tested, and also some idea of the loads that apply to an aircraft such as the Coot A/B light amphibian which was designed by the writer.



The Coot structure and installations have been designed to certain loads, and static tests to substantiate the Coot structures to these loads have been or are being



conducted. The photos appearing in the December, 1970 SPORT AVIATION with another article showed some of the loadings applied to the tail structure of the Coot A as



an example. Since the Coot A tail boom is made from a section (11 ft.) of 10-in. O.D. 6063-T3 commercial-grade



were next tested by means of a whiffletree attached to the pull jack and two cables attached from the tree to the upper strut attachments. Application of the 1000-lb. pull load showed that the struts were not going to fail. Since the Coot A horizontal tail folds down on both sides for road towing of the aircraft with the wings folded, these tail



struts are mounted in rod ends at their upper end and the lower ends incorporate quick-release pins so that folding



the tail only takes a couple of seconds. Having now proven that we were not going to end up



with a pile of lead on the floor and a lot of sheet-metal damage to the tail surfaces, the elevator cables were secured to the test bed so that loading the lead pigs on the elevators and horizontal tail could be accomplished. This has to be



done in two different patterns, as far as fore and aft loading is concerned, to satisfy the FAA requirements. The loadings are specified in Part 23 of the FAR and amounts to putting the pigs on the surface in a pattern so that the bulk of the



load if first along the leading edge and then finally along the elevator hinge line. In addition, an assymetrical loading is accomplished, with full load of 500 lbs. on one side, and 350 lbs. on the other side. None of these loads caused any deformation or excessive deflections and it was determined



aluminum tube (usually available through irrigation supply



that, despite the fact that the tail structure of the Coot A



houses), it was essential that we determine the suitability of



was built about as light as standard-thickness material



this particular material not only through analysis based on the manufacturer's specifications but also by actual static



would permit (0.016-in. 2024 aluminum), the tail obviously had more than ample strength and rigidity. The test rig was then laid on its side and the vertical fin and rudder were tested in two loadings, along the leading edge of the fin and then on the rudder hinge line. While the bulk of the loads are along these lines, they are actually tapered out from these concentration areas fore and aft to



test of a representative specimen of tubing. To do this best it was desirable to test the entire tail structure of the Coot A design.



A test set-up was made from two new railroad ties using 3/4-in. thick plywood bulkheads between the ties to simulate the wood structure of the Coot hull. Thus, the tail



Continued on Next Page



boom with its supporting tie to the bulkheads was mounted exactly as it would be in the aircraft. The tail surfaces were built and installed exactly like the drawings, even to control cables, hinges, etc., so that the entire structure was exactly



like the plans except that it was installed on the railroad tie mount. Since it was planned to load about 1000 lbs. of lead on the horizontal stabilizer and elevators, it looked like a good idea first to apply the load to the tail boom itself. This was accomplished by use of a Blackhawk Porta-Power pull jack and pump with a hydraulic gauge in the hose. The



jack-ram area times the psi. on the gauge gives the load applied. The pull jack was first tied from the testbed up to the bottom of the aluminum boom at the bottom of the rudder post and application of the load showed that the boom actually bowed only 5/8 in. under the full deflection.



This was actually less than calculations, and was far from the ultimate capability of the 0.063-in. wall and 10-in. tube. Having determined that the tube itself would easily take the loads required (actually, the tube could have an 0.032-in. wall and be strong enough, but 0.063 in. is as thin



The Coot A fiberglas hull shell is to be offered to the builder in the near future. Stiffeners and frames would



have to be installed according to the drawings. Neither the Coot A nor the Coot B will lend themselves to a fourplace arrangement. SPORT AVIATION
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the leading edge and the trailing edge in semi-triangular



patterns as far as weight is concerned. Anyone interested in loading should get a copy of Part 23 of the FAR, and the patterns are all drawn out for you. While the tail structure was on the test support, the control-surface static loads were also applied although these loads were in actuality not as high as the loads imposed during the vertical-tail and horizontal-tail loadings. The whole operation of static-



testing the tail of the Coot A took about half a day after the test set-up was completed.



Two tail units for the Coot A are seen here, along with the prototype fiberglas hull shell for the Coot A.



Side loads are being applied to the vertical tail of the



Coot A. The boom and tail are rotated 90 degrees for this static test.



Similar simple test set-ups can be arranged to test any of the structure of a homebuilt lightplane and, while FAA certification testing is much more involved, the average homebuilder should have no difficulty in completely substantiating his whole aircraft without too much trouble. Testing should be accomplished in such a way that loadings can be applied in stages. The structure being tested should be placed in such a way that if failure does occur the whole



thing will not come tumbling down in a heap. This can be



done by providing simple scaffolding of wood under or in front of the structure so that if failure does occur the structure will merely come up against the restraining scaffold before catastrophic failure occurs. This way, you can determine where weak points are located remove the loads, reinforce the weak spot, and resume testing without having to rebuild the whole works. The FAA looks with disfavor on the use of structures that have been tested to ultimate loads in operational aircraft after they have been tested, and where the static-test program for a homebuilt has resulted in deformation or permanent set of any part, the tested parts should be discarded and new parts installed in the final flying article. While it is not necessary for the homebuilder to test everything in his machine as must be done in an FAAcertification program, the following items should be investigated. The loads listed apply to the Coot A/B aircraft, and are based on an all-up gross weight of 1950 Ibs. It should be pointed out that the loads indicated are ultimate loads and not limit loads. Ultimate load is 1-1/2 times limit, and is the load at which the structure must be tested without total failure. The structure can bend, sag, or deform, but it must hold together at least ten seconds at these loads. The ultimate load is considered to be 1-1/2 times the maximum (limit) loading to which the aircraft would be subjected during any normal operations. Thus, limit l«ad is considered to be 4G and ultimate load is considered to be 6G. These are ultimate loads. 30
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The following basic loads apply to either the Coot A or Coot B: 1. Down load on the horizontal tail (stabilizer and elevators) — 500 lbs. applied to each side. The loading is distributed in two conditions: (A) Basically on the hinge line; (B) On the leading edge. The loadings are distributed as required by the FAA for certification. 2. Assymetrical load on the horizontal tail — 500 lbs. applied on one side, and 350 lbs. on the other. 3. Side load on the fin and rudder applied on hinge line — 350 lbs. distributed as per FAA requirements. 4. Side load on the fin and rudder applied along the leading edge — 350 lbs. distributed as per FAA requirements. 5. Down load on the tail boom — 1000 lbs. applied at the bottom of the rudder hinge line. 6. Side load on the tail boom — 350 lbs. applied at the strut attachments. 7. Control-surface loads distributed as per FAA requirements: Aileron, 180 lbs.; elevator, 110 lbs. (Coot A), 160 lbs. (Coot B); rudder, 150 lbs. (Coot A), 100 lbs. (Coot B). 8. Control-system operational loads — surfaces restrained and the following loads applied to the flight controls: Ailerons, 60 lbs. L&R; elevator, 170 lbs. U&D; rudder, 200 lbs. L&R. 9. Engine-mount loads applied at the engine mounts to the structure — side, 500 lbs. 10. Engine-mount forward load — 2700 lbs. 11. Engine-mount down load — 1800 lbs. 12. Landing-gear side load (loads applied at the wheel axle) — 1000 lbs. inboard, 700 lbs. outboard. 13. Landing-gear vertical load-4000 lbs. Vertical, 1000 lbs. aft. 14. Safety-belt attachment loads — 1000 lbs. applied to each attachment in direction of belt. 15. Fuel-tank attachment load — 1400 lbs. on the support and attachments. 16. Fuel-tank pressure test — 3.5 lbs. psi. without .major distortion. 17. Baggage-compartment down load (if applicable) — nine times baggage capacity (900 lbs. on the floor).



ONE OUT OF THE BOX



(Courtesy of "Aviation News" of Australia) Shoulder harness and crashproof cockpit design combined to provide one of the happier stories last year in Australian aviation. Early last fall, the tangle shown here was a Piper "Pawnee," VH-SFT, owned by Sky Farmers of Leongatha, Victoria, Australia. The 28-year-old pilot, Ray Teicher, was spraying weedkiller when a wing is believed to have caught a hard-to-see power line.



The "Pawnee" flipped over on its back, and crashed upside down. Teicher said: "I thought I was a goner for sure, but I found myself hanging upside down in the harness. "My first thought then was fire, and I think I cleared the wreckage in about three jumps." Even the engine castings were shattered by the impact. Old hands said they had not before seen a live pilot leave such a badly mangled airplane.



Piper's superbly strong cockpit capsule and the inertial shoulder harness must take much of the credit. But luck also played a part. As the airplane fell to the ground it is believed to have struck a bank of telephone wires which decelerated its 100-mph air speed. And, on impact, the tank of weedkiller ruptured and



sprayed over the aircraft. It is thought that the fuel did ignite for a few



seconds, but it was thoroughly doused by the weedkiller.
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18. Wing attachment down load @ PHAA (Positive High Angle of Attack Attitude) (15 degrees) — 4000 lbs. applied six feet from the attachment of the wing spar (main) to the sponson. Load applied to the front spar



upward.



19. Wing torsion load — 600 lbs. applied vertically at rear



spar attachment.



'



20. Tail-boom torsion loading — load developed by static loading of vertical surfaces mounted on the tail boom during loading of those surfaces with the boom normally supported on its side in the test fixture. 21. Nose-gear loads - 500 lbs. vertical, 400 Ibs. aft, 350 Ibs. side L&R. 22. Seat loads — 2250 Ibs. down on the seat cushions, load uniformly distributed. The above loads are not exact loads as required for FAA certification at 1950 lbs. gross but are, for the most part, loads near enough (usually more) to certification requirements to assure you that the design is amply strong in these areas. These loads should be considered as being



minimum permissable capabilities of the structures. Greater



strength is always permissable if weight is not compromised. If gross weight is greater, then of course strength



must be greater. We should point out that the Coot A



design has been tested to the loads listed, but in no case has permanent set or deformation occurred in the structures



when loaded to the values indicated. As we said, these are considered to be minimum satisfactory load-carrying capabilities. Actual loads that might apply to your own design can be fairly easy to calculate by using FAR Part 23 as a guide. Actual loads depend on expected performance, operations, wing area, and operational weights. Thus, an aircraft can be certificated by the FAA as non-aerobatic at



a high gross weight, and be certificated as aerobatic at some



reduced gross. The so-called "red-line" speed that applies to certificated aircraft is determined by these same considerations. If the aircraft is to be dived at high speeds, the weight may have to be reduced to be within approved limits. It is well to remember these things when you get the temptation to roll your "jewel" over on its back at 5000 ft. and dive out of the "split-S." Q SPORT AVIATION



31



























des documents recommandant







[image: alt]





"Fiberglass!", "Why does it always have to be Fiberglass?" Fiberglass 

local Home Depot for resin and cloth ( old habits are hard to break ) but they just were not ready for prime time. The results were not even close to the finished ...










 


[image: alt]





IT HAD TO BE YOU 

forn o - bod - y else. Db7. Eba. G7+5 gave me a thrill,â€” with all your faults â€”. I love you .... HABEBEK stars fell on Al - a . ba â€¢ ma .... and John Green. CHORUS.










 


[image: alt]





How to Be A - pelmeshkin.com 

the uselessness of its information for contemporary women. This is not to say ..... lives, and men in general. Somewhere in the .... interviews I've conducted and scientific research I've reviewed over ...... Illustrated Book of Sexual Trivia. 64 pp.










 


[image: alt]





How to Be A - pelmeshkin.com 

be found almost anywhere regular bulbs are sold. The pink ...... survive at all. The good news is that .... all those who had tested positive for HIV and sold it at a.










 


[image: alt]





tramadol does oxycodone have codeine 

tramadol 100 mg and paracetamol overdose protocol tramadol hcl ... tramadol hcl 50 mg tablet tev protease recognition meds for ... best tramadol combinations formula for math ... tramadol can i take ibuprofen with hydrocodone vs oxycodone.










 


[image: alt]





How to Live and Die in the Virtual Sky - You don't have to be there 

Bumps, rivet heads, paint, antennae, bombs, missiles ... perpendicular to the bandit (see Figure 2-1 for details). Angle Off is .... minimum range, weapons capabilities, Aspect Angle, Speed, Angle Off, Relative Headings ... what I am I missing?










 


[image: alt]





How connected we have to be to obtain a single extreme - LISC 

... Weisbuch et al., 2002b). Moreover, the influence takes into account the overlap between the two opinions segments and each other's uncertainty. A property of.










 


[image: alt]





How to be a Pickup Artist - MAFIADOC.COM 

All information contained in this book is for entertainment purposes only, ... CHAPTER 1: SHOULD YOU BECOME A PUA? 1 .... materials, listen to our Podcasts and even sign up for a workshop. ..... and lost her focus you will have to resist the temptati










 


[image: alt]





How to Be a Good Boyfriend 

Go to a new restaurant, try a new nightclub or go to a new part of town. Even if you ... Give her dog a bath or change that light bulb that's been out for weeks. 13.










 


[image: alt]





How to Be a Hot Guy 

Make sure it's a cool and clean haircut, keep your hair in the range that it looks ... that looks effortlessly cool- such as styles that look a bit untidy(use wax)- are ...










 


[image: alt]





How to be a Discourse Particle? 

[email protected]. Abstract. Our study analyses some prosodic correlates of nine French words or expressions: alors, quoi, voilÃ , bon, ben, ...










 


[image: alt]





How to be a Master Persuasion Wizard 

Your friend loves magic, and you're selling a course about how to earn money on the internet .... Once you've finished this book, you will find persuasion to be an ...










 


[image: alt]





How to be a Discourse Particle? 

items, frequently used as discourse particles (hence DP) in spontaneous speech: alors, quoi, voilÃ , bon, ben, tu sais, vous savez, tu vois, vous voyez and we ...










 


[image: alt]





How does learning occur 

I suggest through the example of learning equations how recent ... In an analogous way, functional equations connect multiplication and division: Fig. ..... topic were not correctly discerned, the problem's question was not individualized enough ...










 


[image: alt]





How Being A Surrogate Showed This Mom How Strong Women Can Be 

Mar 23, 2017 - By Taylor Pittman. For a mom in Australia who has been a surrogate and has donated her eggs, helping others welcome children into their ...










 


[image: alt]





How Does Eisav Have the Audacity to Sit among the ... - TorahDoc 

about Yisrael's future geulah (Bamidbar 24, 17): ×”×ª×¢ ×�×œ×• ×•× ×�×¨×�â€œ. ×™× ×‘ ×œ×› ×¨×§×¨×§×• ×‘×�×•×ž ×™×ª×�×¤ ×¥×—×ž×• .... habits into good habits that will be utilized to serve Hashem--with that very same or even .... midnight, and began h










 


[image: alt]





How strong is your glue? 

Drive, Windsor, ON N8T 3B7, or email to [email protected]. Printed in the USA ...... woodcraft.com (a standard version with smaller magnets sells for $38).










 


[image: alt]





May It Be 

May It Be theme from Lord of The Rings by Enya. - 1 - http://www.geocities.com/pianosheetangel/. Page 2. = >. ~. {{{ ssss ssss{{. 17. {{ sss ssssss. @@@ ssssss.










 


[image: alt]





Russian aircraft Annexes. - You don't have to be there 

Infrared Medium rangemax 25 - 35 km. P-27 (R-27 - AA10 Alamo). Primary russian AAM. Effective against highly manoeuvering aircraft, helicopters and cruise ...










 


[image: alt]





Enhanced Manual - You don't have to be there 

If you feel the engine and other cockpit sounds are too quiet, you can use ...... pilot can usually achieve a 400 ft Circular Error Probability (CEP), meaning half of.










 


[image: alt]





â€œIT Governance â€“ how does an IT governance framework improve 

and technology related risks, ensuring that the corporate risk management plan systematically includes these risks, and that effective controls and monitoring.










 


[image: alt]





Straight Lines Have to Be Straight - FrÃ©dÃ©ric Devernay 

scribe more or less accurately the real distortion transforma- tion. Therefore, the distortion model must be chosen care- fully. Once we have chosen the distortion ...










 


[image: alt]





Straight lines have to be straight - Springer Link 

Abstract. Most algorithms in 3D computer vision rely on the pinhole camera model because of its simplicity, whereas video optics, especially low-cost wide-angle ...










 


[image: alt]





How To Have Unstoppable Confidence and power ... - MAFIADOC.COM 

The Hottest Women In Your Bed Every Night As You Laugh To. Yourself At How Easy It Is!!! ... Your 24-Hour Personal Get Laid Consultant!!! So look: As you think ...










 














×
Report how strong does it have to be?





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



