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ITH ENGINES FOR homebuilt light aircraft getting more and more expensive everyday there is an increasing interest on the part of builders for single place machines. Not only is the single place lightplane obviously less expensive to build due to the possible use of low cost converted automobile engines, etc., but the very weight of materials used in its construction permits the builder to realize economies in the purchase of materials, etc. Further, the smaller size of single place aircraft makes them easier and faster to construct than a more complicated two place aircraft. Add to this the probability that the airplane is going to be quite small inside so that you just can't install a lot of costly, complicated avionics and instruments and you quickly find that there are far more potential builders and active construction projects in the single place area than you will ever find in the two place or more category. There is one area where the single place machine tends to frighten off the potential builder, and that is the fact that after he gets it finished he is probably going to have to fly it himself for the first time, and the further fact that anyone who flies it in the future is going to, in effect, be making a "solo flight" every time it is flown. A lot of builders tend to feel that while they might be able to build a machine if they have a decent set of drawings and instructions, they might not be able to adequately make the first test flights themselves to prove the design and construction, and they therefore look to some well experienced pilot to do that "first test flight" for them. We read constantly of such builders and it is easy to understand when you consider the fact that a great many homebuilt projects these days are being attempted by relatively inexperienced pilots/ builders. Accordingly, since we have been busy in the field of homebuilt light aircraft for a good many years, we often receive letters from builders and potential build24 JANUARY 1977



ers wanting to know what we would recommend in the way of an adequate test procedure which will permit them to safely "test" their project once they get it finished. It is difficult for anyone to set down a "guideline" as to how to go about testing your own lightplane and cover all aspects of the problem. Each design has some problems of its own, and some restrictions which should be observed, particularly for the first flights. However, since there are some areas which are common to almost all lightplanes at this point, we will attempt to herewith give some pointers on what we recommend be done so that you can at least approach the problem with some assurance that you are not going to bust your a—— if you do it yourself. It really isn't all that complicated, nor is it dangerous to fly an aircraft for the first time — if you go about it properly. The first thing you have to be is calm. We have seen numerous instances of people attempting their first flight in some design and they have been so keyed up by the prospect that it was only the fact that they had a decent airplane to fly that they didn't end up in the hospital. They certainly didn't go about it in the right way or with the proper preparation as far as their own personal preparedness was concerned. So, we think that one of the first things to be is calm, collected and cool. One way to do this is to get the airplane all ready to go, and then walk away from it and let it sit for a day or two. You would be amazed how that cools things off. A stretch of bad weather just at this time has saved a number of people from going out ill-prepared for a first flight. While they sit around and think about it for a day or so, they almost inevitably come up with something that they feel needs an additional check or adjustment. So, we think that maybe the second most important thing is to take your time. This lets you find the missing cotter in that right wheel which could spoil your whole day if that wheel came off during those high speed taxi runs. Don't think this hasn't happened. After you get to the place where you feel that you have checked



everything, then check it again. Take your time. On the matter of everything to be checked we would like to mention a few points which are often missed. One of these that catches a lot of people is the matter of inadequate fuel flow. There is only one way to really check this and that is to actually measure the flow of the fuel. You would be amazed how many homebuilts crash on their first flight due to the simple fact that they just didn't have enough fuel going to the engine to keep it running. While a lot of these "failures" don't result in serious damage to the airplane, they really shouldn't happen in the first place. While it might be suitable to merely check to see if the engine will run with the airplane in an exaggerated climb attitude, we personally feel that the thing to do is put the airplane in as high a nose-up attitude as practical 'we do it by simply hanging the airplane from the ceiling rafters — it isn't heavy) and then pull down on the tail until the nose is at least 30 degrees above the normal level flight condition. In this attitude a gravity fuel flow system should deliver fuel to the carburetor at least twice the flow required for full power. This can be a hard requirement to meet, and often requires the installation of larger finger screens, and drilled-out fittings, particularly if you have used brass automotive fittings in the fuel lines. For the usual small single place we feel that the fuel system should have at least a 5/is clear bore through all fittings and lines. This is important not only from the standpoint of fuel flow, but also it lets any larger residue that might get into the lines move along to the fuel filter bowl where it can be safely screened out of the fuel. Kinked fuel lines made of inadequately stiff hose or too light tubing can often restrict fuel flow prohibitively. What we are really trying to do is give



the engine every reason to run during that first flight.



If the engine doesn't run, you are going to be in trouble since you have plenty of other things to think about the first time you try to fly your pride and joy. Things like dirty spark plugs, improper ground wires or shorted connections: in fact anything that might cause the engine to falter or even stop must be considered before



you ever try to get it off the ground.



Once you are sure that the engine is going to keep running and developing the power which you expect it to put out, then it is time to think about some of the other things — like whether the controls all move in the right direction. More than one test pilot has failed to notice that the ailerons moved in the wrong direction when he moved the wheel or stick and has clobbered a good airplane as the result. This may sound foolish, but it is the sort of thing that disasters are made of. Other things like leaking fuel lines or throttle controls that are not cottered to the carburetor or unsaftied turnbuckles, or oil caps that come off. or disconnected carburetor heat controls or any one of dozens of that sort of "little thing" must be checked and rechecked before you ever try to lift it off the ground. Once you have everything together and feel that the airplane can be expected to keep running and the controls are going to work constantly and correctly, it finally becomes time to go out and play with it. And, I mean just that. Don't go out with the idea that you are now ready and you are going to fly off into the blue. Taxi the airplane until you know that you can taxi it straight down the centerline of the runway at just about any speed you want to. All this taxiing will quickly develop a lot of things that you really want to know, like whether the brakes are adequate, whether you are going to have trouble with the airplane nosing over (if it is a taildragger). etc., etc. It also lets you find out if you have engine cooling problems or high oil temperatures, etc. A day or two of this playing around on the ground doesn't hurt. If your engine is overheating at



taxi speeds, you are probably going to have flight cooling problems, too. Get these problems worked out on the ground rather than find out just as you leave the field behind that you have oil temperature over the red



line, or the head temperatures are out of sight. If these things do develop, you are not going to be in any trouble.



In the air, the only thing you can do once you are committed and with the field behind you is try to get it back on the ground in one piece. This means turning downwind, getting back to the other end of the field for an approach and landing, and that can spell a lot of trouble if you are having these difficulties with the engine installation.



Once you are able to control the engine at any speed



you select right up to full take-off speed and not have trouble, and you can control the airplane on the ground with complete confidence: then, and only then, should you think about lifting it off. Here, too, we mean just that — namely just a lift off. The airplane shouldn't be allowed to get any more than 6 inches off the ground and then be put right back on the ground as smoothly and as consistently as possible. This approach, of course, requires an adequate runway, and if you don't have an adequate runway the only thing to do is take the airplane to some place where you do have enough room to do this sort of experimenting. This is one nice thing about amphibians and seaplanes — you usually have lots of room on lakes and rivers to do this sort of lift off experimenting with lots of room ahead for maybe a dozen such trials before you have to finally taxi back to try it again. This gets us to another thought and that is that you should under no circumstances try this sort of testing with any great amount of cross wind, and even strong winds on the nose should be avoided since they can be gusty and cause you to get into the air prematurely or back on the ground before you want to or know it. If the wind is blowing, wait for another day. These lift-offs should be tried perhaps dozens of times. Despite many years of experience this writer recently tested the Mini-IMF prototype after some modifications and was later informed by an observer that we had made over two dozen lift-offs before we finally made a circuit of the field. And this was with an airplane that we had already flown. We were testing a new fully adjustable horizontal stabilizer, and we wanted



to find out just how effective it was going to be. We



wanted to know what its effect would be if it "ran away" and went to the stops, and we wanted to know its effect with different flap settings, and with the trailing edge of the wing reflexed to the cruise condition as we can do with the GA (PCi-1 wing used on the Mini-IMF. We were able to investigate all of these things — and



more — merely by lifting the airplane off the ground



and flying it along the 4000 foot runway at our home airport. In the process we found that we had changes to make in control linkages, and spring tensions, etc. And, when we finally committed the airplane to a pass around the field, we were able to do it with complete confidence that we were not going to suddenly find some



unexpected situation that would give us an anxious



moment or a period of "panic" as can easily happen otherwise. As you progress, the lengths and height of the flights



up the runway can get progressively longer and higher



but you should carefully take note of some clump of grass or evident runway seam at which you should have it back on the ground so that you can get it stopped before you run out of runway. This point can be easily determined on the high speed taxi runs, and should



be absolutely observed during the lift-off period. You should also make due allowance for brake fading on this since as the brakes get warm from all that taxi work, they can easily reduce their effectiveness due to SPORT AVIATION 25



the use and heat. However, these are the sort of things you should be looking for and discover before you ever commit the airplane to a full fledged flight. During these flights up the runway you should check



carefully to see whether you have plenty of elevator control to lift the nose under complete control for the



take-off. Further, once the nose is up you should be able



to control its position in relation to the horizon with-



out excessive gyrations or uncontrolled excursions of the nose up and down. In other words, you should determine that you have complete control of the nose up and down attitude of the airplane before you ever leave the



ground, and then when you do that you have no tendency for the airplane to get away from you as it rises off the ground. One thing to watch out for is what happens as you get over about one wing chord above the



runway. This is where you start running out of ground effect and you can get some really weird control responses and attitude changes in some designs as the downwash of the wing hits the runway and bounces back up into the tail surfaces only to suddenly disappear just as you get out of ground effect. While you are doing all this pitch investigation, you should experiment with the effects of sudden power cut on the pitch attitude and control of the airplane. This means everything from slow reduction of throttle to quick and instant cutoff of the power. More than one first flight has been terminated



in disaster by the engine suddenly stopping on take-off or shortly thereafter with a pilot incapable of recognizing



what he had to do to recover. You can create all of these situations for yourself and do it with slow progression until you can handle the airplane under any circumstances, and you can learn to do all this while you are not in a truly dangerous situation, attitude or position. Further, you should also experiment with the effectiveness of the rudder and ailerons during these lift



offs. Even with a rather short runway you should be



able to make modest changes of direction (up to 10-15 degrees) during which you can experiment with aileron effectiveness and sensitivity, the necessity of rudder coordination (to keep the ball in the middle) and recovery techniques. Since all of these take-offs are going to result in an equal number of landings (we hope) you are also going to have ample chance to experiment with various degrees of nose up and their effect on landing speed. Also you should be able to hold the nose off the runway with tri-geared machines as you grease-it-on and learn how to smoothly lower the nose to get a good landing out of every try.



By this time you should have spent a couple of days of "playing around" and should have developed confidence in your ability to handle the machine in any desired attitude near and on the ground. You should also have found out about things like how well your fuel gauge works, whether your engine is blowing oil out the breather, adequacy of engine oil pressure and even a good indication of adequate oil cooling. With small planes you can even get a good idea of fuel consumption. You are going to be amazed at how fast a two cycle engine can eat up fuel during high powered take-off operations, etc.



If you are attentive and go about it in the right way so that you become aware of all these things (and don't



just go out and try to just fly your machine for the "fun of it"), you will find that you are able to learn a great deal about what you have built without subjecting yourself to any dangerous situations, attitudes, or conditions. You should be complete master of the airplane and feel entirely comfortable and confident in your ability to handle the vehicle. If you don't, then the thing to do is get more exposure to it until you do feel that way about it. When you finally do arrive at that point, the first 26 JANUARY 1977



actual flight around the field is all sort of anticlimatic. That is the way it should be. All of the patting on the back as a result of your "first flight" should have occurred when you first lifted it off the ground. If your



friends are going to want to make a big occasion of your first flight, let it be then so that when you do go ahead with that first flight around the field you are not try-



ing to "grandstand" for the audience. Remember, they are there to see blood anyway, and that blood isn't



going to be yours. So, let them have their fun early in



the game. That way you aren't going to be rushed into



anything like forgetting to put in enough fuel, forgetting to check the fuel strainer for water or residue from the flushing compound, or forgetting to check to see that both mags are working or forgetting to use the carburetor heat on your first approach and having the engine quit short of the field, or pulling the mixture con-



trol instead of the carburetor heat, or forgetting to get the gear down, or the flaps down, or any one of the hundreds of things you really should be thinking about, checking, and concentrating on when you do finally fly your pride and joy past the fence at the end of the runway for the first time. Even then, your first flight need not be a two hour flight like you were testing a DC-10. You should make it short and sweet. Get enough altitude to make a smooth coordinated turn, make a normal pattern downwind, and a normal base leg pattern and come in and land it. Taxi back to the line and shut it down, get out and inspect the whole airplane, engine, controls, fuel system and anything else you can think of. Then go get a cup of coffee and think about it. What did you do wrong? What did you forget? What would you or should you do different? Talk it over with your friends (who are probably going to be there anyway). Then, go out and do it all over again, making any modification to your original pattern, procedure or methods that you feel would make it better. The first thing you know, you will want to land it after the first circuit of the field, and you will maybe make the landing just a "touch and go" or you will want to just fly around the field. Now, it is a great temptation to fly off across town to your home neighborhood where the neighbors will get a chance to see your creation flying. This is not yet time for that. Remember, they are merely going to take one short look and say, "There goes Jim in that darn thing he built," and go about their business. There is little to be gained by that. So, stay close to the airport for the first hour or so. Keep within gliding range of the airport. To find out how far away that might be, try reducing power in stages and gliding to the approach end of the runway. You will quickly find out how far away you can get and still be able to make it back to the field if you do have any troubles. Keep your eye on the fuel gauge, and the oil and head temperatures. If you have a fuel pump, keep your eye on that fuel pressure gauge too. It can be an early warning of possible engine stoppage or failure. If you have done things right you won't have any trouble. If you have missed something it is going to be easy to find it. If you did your early ground runs adequately, the chances of trouble during these early flights around the field are pretty minimal. By the time the hour meter shows that first hour you are going to have a lot better feel for things, and be a long way toward knowing what the airplane can and will do even though you may have not even yet given it any extensive tests such as full stalls and turns in excess of 45 degree bank. There is going to be plenty of time for things in excess of that. As your time and experience slowly grow, you can climb to higher altitudes where you can safely experiment with things like the stall speed, vertical turns, and high speed runs. You can also find out about things like gear retraction, flap extension and tail buffeting.



You can experiment to see just how much rudder it takes for a forward slip or a side-slip. You can also find out how fast it will go at full throttle, etc., in fact, if you
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slowly let your experience grow you will be amazed how



quickly you have explored the whole performance envelope of the airplane. You need never find yourself with the airplane giving you any surprises, and that is



really what you want to achieve. If the airplane is not completely conventional or is not a well tried and previously tested design, one of the things you should care-



fully watch for is control reversal forces. This is simply where the pressure required to move any one of the flight



controls does not steadily increase and instead once



the control for that set of surfaces is moved it wants to keep on moving. This is a sign of real danger, and is



ample evidence to get the darn thing on the ground and find out why it happened. The same thing applies to any change of attitude. If the airplane wants to go



on and increase the change of attitude on its own, it



is ample evidence that something is wrong. The thing to do is find out why, but don't try it again until you find out. Airplanes can sometimes get away from you in this sort of situation and you might just never catch up with



them. The results can be catastrophic. One of the best test instruments you can have is your ears. Any strange noises should be ample cause to immediately slow down, land and give a look. A loose



(Photo by Dick Stouffer)



The latest configuration of Steve Wittman's Olds powered Tailwind. Note the new wing tips. The aircraft has its restrictions flown off and is performing well.



piece of cowling can quickly develop into a catastrophic accident. There is little you can do for it if it is flapping



in the breeze except to slow down. Keep it slow and get it back on the ground. But, remember — don't panic.



Don't do anything foolish in your effort to get back on the ground. This writer well remembers a test flight



where a loud bang was heard and an emergency landing



was made in a farmer's field with attendant serious damage as the result of an unseen ditch in the field that we didn't have a chance or time to drag and inspect. Examination for the cause of the bang showed that we could just as well have flown the airplane back to the home base — and a safe landing had we not gotten too



anxious to get back on the ground. Once you get it slowed



down then take stock of your situation. If the engine is running and you still have control, it is probably better to get back to the home base than it would be to land in some unprepared field.



In general then, the things to remember are to do



everything you can to assure that the engine is going to keep running. Then, if you have control, you probably



are going to be able to take care of most any emergency.



(Photo by Ted Koston)



Mrs. Mennen is a Spartan Executive owned by George Mennen of Chester, New Jersey.



However, there is always the spectre of structural problems which we must face with anything that is built. The ground running and take-off and landing exercises you conduct near the ground will pretty well test the landing gear. These operations will also pretty well



test the flight control system. This then leaves only the matter of the wings and tail staying on the airplane.



Since it is possible to pull the wings off any airplane that has ever been built, it then is going to be your responsibility to see that you don't overstress the structure of the airplane. The strength of your airplane can be fairly well substantiated by a few simple structural tests that



you can do yourself. These can all be done on the ground



with enough proof loading to assure that the airplane is going to stay together for just about any normal maneuvering that you are going to do. If you are building an aerobatic airplane, then the testing for those capabilities are, of course, far beyond the scope of this short article. We hope to be able to write a future short article on how to go about testing the structural adequacy of your own example of any homebuilt. Meanwhile, we hope that this little story will give you some idea of how to go about that first flying experience with your own homebuilt pride and joy.



(Photo by Ted Koston)



An Interstate Cadet owned by Donald A. Parker of Hoiley, New York. A modernized version is now being manufactured in Alaska. SPORT AVIATION 27
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Testing Your Homebuilt Pitot-Statics 

craft â€” every 2000 ft. up to the maximum altitude you want to calibrate. Both aircraft should use a 29.92 altimeter setting so that actual pressure altitudes are ...










 








Testing Your Homebuilt Pitot-Statics - Size 

a tube placed in the airstream and carried to the airspeed indicator with tubing. ... to supply the free air ambient pressure to the instruments. That would be-easy if the ... The test procedures presented here require no elaborate equipment, and ...










 








Painting Your Homebuilt - Size 

Some Thoughts About Color. Before deciding on the paint scheme, you should first select a color or colors to use. Maybe you have a "favorite color." Even so, it.










 








Flight Testing The Homebuilt Airplane 

for an hour or two and get checked out not just on how to take off, fly the ... When you finally climb aboard your brand- new "labor of .... During the roll-out the ef-.










 








Maintaining Your Homebuilt 
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Painting Your Homebuilt 

ness" is the intensity. The hue describes the name of the color such as yellow, red, blue, etc. The value describes the lightness of a color. The lighter the hue, the.










 








Flight Testing The Homebuilt Airplane 

... researched all available treatises on this subject, nor does he claim to be an ex- ..... termed "hazardous." Hartranft said that because the private airplane op-.










 








Designing Your Homebuilt - Size 

weekends to playing golf, or any other hobby he cares to .... ventional" configurations, meaning one wing in front and .... want (in knots) and the gross weight.










 








Maintaining Your Homebuilt 

to complete their airplanes. Others are the second owner of an amateur- built experimental aircraft. ... that apply to a specific, .... tos, alternators, and other "appliances" that may be in- stalled on your .... Check the competition and compare.










 








Muscle For Your Homebuilt Autopilot 
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Muscle For Your Homebuilt Autopilot - Size 

the full travel of the manual controls so as not to re- strict travel which might ..... diameter holes and then using a hand grinder to provide a fairly smooth surface .... instructions on how the system works and how to build, install and operate it










 








A Bubble Canopy for Your Homebuilt 

pany that makes raised-letter plastic signs, thinking that these people would .... I wasn't able to find such a box locally and so decided to build one out of >/â€¢> in.










 








A Bubble Canopy for Your Homebuilt - Size 

I finally worked up the courage to tackle this project. Actually, Linn deserves the credit for this report since, for the most part, ... a neoprene or rubber gasket seal, then a second sheet of. % in. plywood .... cost me less than $8.00. The finishe










 








Get more from your testing lab 

Designing and running an enterprise scenario is simple and easy. Using Microsoft VisioÂ®, which is included with Shunra VE - STJ, you simply drag-and-drop the.










 








Testing, Testing, Testing 

We have always done a lot of testing at RotorWay. ... zen. Because of RotorWay's decision the Scorpion is a much improved craft today over what it was 5 years ...










 








Homebuilt Scrutiny 

you make for travel, lodging, and meals is between you and the TC. Most Technical Counselors are mem- bers of EAA Chapters, and the easiest way to find the ...










 








'Homebuilt' Mooney 

It initiated a great deal of experimentation by EAAers and the ... able to answer your questions. Be certain to look ... Mr. McCallum, my great adventure began. ... what oxidized original paint and other detail flaws, doubt- ... SPORT AVIATION 25 ...










 








Homebuilt powerplant 

a fast kit plane and then finding a past time between ... past is used on a homebuilt for the first test flight, I ... engineering practices should be used for rpm limits.










 








Selecting A Homebuilt Design 

There you are, wandering through acres of airplanes at Oshkosh. The adrenalin ... someone to be your spouse. .... ing should be that you just like to build things.










 








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 ...










 








Homebuilt Wind Tunnel Research 

HM-293 type Flying Flea aircraft (model held by me in. Photo 1) can become an ... methodically test-flown to the maximum safe-flight con- ditions â€” in which ..... thicknesses, cambered to a design lift coefficient of 0.4 R.9 x 10'. Figure 2 (From: 










 








Compression testing 

The classic method is a differential pressure test, also known as a leakdown. It is .... classic tool and traditional guidelines work fine for an owner who wishes to.










 








SOFTWARE TESTING 

CSIS0403 Implementation, Testing and Maintenance of Software Systems 2006-2007. Fundamentally: it is ... Tests are developed in an ad-hoc way after coding.










 








Buying A Homebuilt 

When buying an airplane of the store- ... description. The home, or amateur, built ... are for sale than kit airplanes and those .... even though the builder may not agree ... designer, in which case, the seller should be able to show written proof o
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