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By Robert E. Livingston,
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I



T WAS a b e a u t i f u l summer a f t e r noon and we were returning from a



long charter f l i g h t w i t h three businessmen. The w h o l e f l i g h t had been let-



ter perfect. Navigation had been right on the button, the weather was clear as a bell, my passenger's appointments had been met and they were tickled pink by it a l l . This had been t h e i r first lightplane charter and they were immensely pleased w i t h the convenience and service and
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ing if I really knew what I was doing or not. My embarrassed explanations were to no avail and fell on hardened ears. All they knew or cared about was that 1 had somehow goofed at t h a t last critical moment and might just do it again sometime. They flew again on many trips but never again with me. It mattered not that all other factors had been nearly ideal. It was a lousy landing and I, therefore, was a hum pilot in every



our knowledge and abilities in constructing aircraft of our own design and in the fact that we create and cause a mass of jumbled, rawmaterial to take shape as a sleek, highly efficient piece of machinery. We should, in continuing to strive for perfection in our endeavors, also be paying close attention to our proficiencies as pilots. For it makes no sense to put a tremendous amount of time and no small amount of money into the building of an airplane and then go out and operate it sloppily. Therefore it behooves all of us who aspire to the title of "pilot" to leave no stone unturned in our quest for aerial skill. I've known many pilots who looked forward eagerly to every phase of flight, except for the landing b i t . They dreaded it. to say the least. Do you? Are you making uniform, smooth



were considering doing it regularly. Five minutes earlier they had complimented me on my skill and ability and had inquired if I would be available for their next flight. At t h i s point we arrived back over our home airport and we swooped smartly into the t r a f f i c pattern. My t r u s t i n g cargo and I slid down final and I delicately eased the plane down to the runway and began the flare



respect.



out. Alas. I misjudged somehow and we dropped in from about two feet up. The plane slued slightly and, as the tires loudly protested, I corrected for my b l u n d e r and straightened it out. M e a n w h i l e my passengers had grabbed t h e i r seats and were now looking ni each other w i t h raised



my methods for meeting the ground and got in some diligent practice. I q u i c k l y discovered what was wrong.



approaches? Are you satisfied w i t h



I was simply not flying in the manner



phase of your aviating and would like to improve on it. If you're now in the throes of attaining your wings, I believe I can help you. If you're an



eyebrows and obviously were wonder



Something similar to this happens to all pilots, sooner or later. Unfortunately, as illustrated by my experience, the fact is that during a pilot's entire f l y i n g career his general flying ability will be judged, to a large extent, by the way in which he lands an airplane. Soon after my incident w i t h the afore-described landing. 1 took a long hard look at



in w h i c h I was originally taught. As EAA members and enthusiasts,



we are



intent on the study and



practice of promoting lightplane aviation. We are j u s t i f i a b l y proud of



your landings? I'm t h i n k i n g that you just



"old



may not



be



happy w i t h this



pro", the review will do you (Continued on next page) SPORT A V I A T I O N
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HOW TO LAND . . . (Continued from preceding page)



good, too. Whatever the case, I invite you to join me now in an exploration of this business of causing a plane to smoothly meet the earth. To put it quite simply, airplanes are not being landed properly by many pilots. A few minutes spent near the approach end of your local lightplane airfield will probably provide you with the darndest display of approaches and landings you could ever expect to see. Why, some of the so-called landings I have recently observed amounted to little more than controlled crashes! You'll see circular, scooped-out base legs with a lot of "ess-ing" back and forth on final. There'll be dog-legged, uncertain approaches with much wavering up and down. Improper flaps usage is a prevalent flaw also, with pilots throwing them down at the last moment or sometimes not using enough. Then when the planes do get on the ground, we see some pilots raise the flaps while others leave them down. Which is best? Final legs are being made too short, with little or no time for drift correction and sometimes, as you watch a plane line up to take a stab at a landing, you might actually wonder (as I have many times), "Is he or isn't he going to make it?" Why are all these odd-ball approaches b e i n g made? The answer is that these pilots have simply forgotten how to land an airplane and are playing it by ear and/or making it up as they go. Then again, perhaps they weren't taught sufficiently to begin with. Whatever the case, it's obviously time for some remedial action and some sincere study. Toward that goal, let's pick out a typical airplane and run through a landing practice. Let's assume that we're using a "Wichita Whiz-Bang", which happens to be a single-engine, high-wing, fixed gear bird that's blessed with flaps. These procedures that I will cover are to be practiced at your own home field and I will suggest that in your practice sessions you make at least eight approaches and landings. So, as they say, get on the controls now and follow me through, if you will. NACA Report No. 474 defines a landing as the "act of terminating flight in which the aircraft is made to descend, lose flying speed, establish contact with the ground (or water) and finally come to rest." Notice that it says "come to rest." This points up my next thought. Practicing and/or teaching touch and go landings, to my way of thinking, is very questionable in value. Surely the landing is not over until the 14
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wheels have stopped rolling. Touch and go landings are no good for fulfilling FAA currency requirements since FAR 61.47(a) stipulates full stop landings. Touch and goes amount to nothing more than go-arounds at zero altitude level and under certain conditions can be downright dangerous. Therefore, I will suggest that you make all landings full stop. After a landing, taxi back, relax a bit and give yourself time to think about what has just taken place. You'll be more comfortable and not rushed so much and your performance will be better. After all, what's better? Ten half-baked hurried "landings" that you might want to forget, or five or six dandy ones you can be proud of? Think this point over. Flying an airplane, as I tell my students, is somewhat like operating a computer. Feed the right data into it and use the proper procedure and you'll get a correct answer. There is a proven formula for every flight maneuver there is. Follow these formulas and you'll be rewarded with good results. Try to make up your own way of flying and ignore the fundamentals and eventually you'll wind up with a "bucket of worms" and in trouble. Short field, spot landing techniques must be polished and proficient. Otherwise, how can we possibly expect to make a successful forced landing should we ever have to? After all, the chances that you'll be flying over terrain like the Bonneville Salt Flats when the mill balks are slim indeed. Why gamble? It's cheap insurance if, like the Boy Scouts, you're prepared. The landing begins before you take off. Begin by observing and considering the local weather conditions. Surface winds, visibility aloft, (haze, smoke, low clouds, etc.), surface temperature (density altitude) are all factors of importance. Are conditions conducive to carburetor icing? Consider the traffic and pattern direction, the runway in use, obstacles to flight such as radio towers, etc. Know the area surrounding the airport like the back of your hand. Have a place to go in case of trouble when you can't get back to the runway. Statistics have shown that most engine failures in the pattern occur on the take-off, near the turn onto the crosswind leg. Remember this and have a place to go. After your engine runup and completion of your pre-take-off (Do you have a checklist and do you diligently use it?), roll out to the take-off position and pause for a moment, line up on the centerline of the runway and look down it. Sit square-



ly in your seat now and look slightly out to the left, close to the nose of the plane. Now take a mental picture of what you see, and in your approach to land, when what you actually see almost matches up with what you remember, you'll know it's time to begin the flare-out. After take-off, leave the pattern in the proper manner and go somewhere and grab some altitude and loosen up. Do not start off on your landings right away. Warm up just like an athlete does and for the same reasons. This will also allow the engine to get good and warm too and help assure its willingness to operate at reduced power in later glides. While you're up and out there, practice just what you'll be doing in the pattern. Precise 90 deg. turns, both with climb power on and glide power setting, power off or reduced. Put special emphasis on maintaining and controlling the p r o p e r airspeeds. Then, when you feel you're loose and ready to go, properly re-enter the pattern and go to work. Let's use the 90 deg. approach and assume, for purpose of this discussion, that there is little or no surface wind (never happens at my home field either), and that all in all, it's an ideal day. That way we can cover fundamentals more clearly. So, we're now coming back into the pattern. We want to be at pattern altitude well in advance (so that we don't settle in on some other party) and enter the downwind leg at a 45 deg. angle. Now here is where many pilots make their first mistake. They come blasting into the pattern at or near cruising speed, totally unprepared for the approach and usually wind up in a big hurry trying to do everything at the last moment. Speed should be reduced well in advance of the approach so that a definite change is visually evident. Speed and/or altitude will dull one's sense of speed and 'an adjustment must be made so that a pilot can "tune up" his reflexes for the landing. Slow it down. Select and plan for a definite touch-down place on the runway. In other words, try for a spot landing. Your performance will be better and more accurate if you try for a particular spot rather than anywhere on the runway as a goal. If your plane is equipped with carburetor heat, apply it opposite this spot you intend to land on. Since the engine will drop a few rpm as a result of this action, and because our power setting controls our altitude, we must restore sufficient power to maintain altitude, since we're not ready to begin settling just yet. Until we are on base,



we want to watch closely that a constant altitude is maintained. More about this later. In the approach, we want to glance at the runway frequently and keep our eyes moving and our head and neck unlocked and swiveling. Avoid "tunnel vision" by keeping the old peripheral vision working. Also, a good rule to use in the pattern is to never make a turn so steep that it causes you to lose sight of the runway. When the end of the runway is about one wing's width to the rear of the left wing, make a level turn onto base leg. By level I mean a turn in which altitude is neither gained nor lost. As you turn, look down and take note of the geographical landmark over which you are turning. Use this for what is known as the approach "key point." Future approaches will be made with this as our main starting point. If, after our first approach, we undershoot the landing spot, then go around, pick a landmark further upwind and thereby shorten the downwind leg a little. And vice versa applies, too. After rolling out of this 90 deg. level turn onto base leg, smoothly reduce power to the idle setting and establish the proper glide speed. Of course, many homebuilts must carry some power or the bottom drops out. The important thing is that the descent to land must be made at a uniform rate of airspeed if we are to possibly judge where our touchdown will occur. Roller coasting as a result of increasing and decreasing airspeed must be avoided, by all means. Establish the glide airspeed and hold it. Do not reduce power or allow the airplane to settle in the turn onto base leg. If the plane is allowed or made to drop out of the bottom of the turn, the energy produced will cause a "zoom" effect when you roll out and throw you off of a good approach profile. In stressing the need for maintaining pattern altitude until after the base turn is completed, I like to use the illustration of the diving daredevil. If a man had a job in a carnival jumping off a high platform into a wet sponge and he had to do it from a different height each time, his percentage for hitting the target would be lousy. He has to practice and perfect his performance and standardize his procedure if he expects to have any degree of success in hitting the spot. So must we as pilots. Therefore, when you cut the power and begin to glide, do it from the same jumping off height every time. Hold that altitude until you're ready to give it up and not before then.



So, after completing the turn onto base leg, we cut power and go into a glide, right? Not a shallow dive or the start of what resembles a strafing run sometimes, but a real, honest to goodness slowed up glide. After all, to make my point, you wouldn't roar up to a stop sign at a street corner without slowing down appreciably, would you? You wouldn't be able to get stopped where you wanted to, because the excess speed would carry you on through the intersection. Neither can we come whistling down base and final to the runway with only a small reduction in speed and hope to land on the near end of the runway. Brethren, we must slow these machines up! Try this trick sometime, if you fly a bird that's reluctant to give up it's airspeed. I've found that it's easier to stabilize into a glide this way. If your plane is supposed to glide at 70 mph for instance, when you cut the power, ease the nose up and go to an airspeed of 60 to 65 mph and hold it there for a couple of seconds and then gently place the airspeed needle on the proper airspeed. What good is this? It'll reduce the plane's momentum somewhat, kills off unwanted kinectic e n e r g y and you might say it kind of lets you "gather in the reins." Some military monsters do this with a small drag chute prior to making their approach. What's good enough for them is good enough for us. Anyway, try that sometime. Now then, let's talk flaps. Here, at the beginning of your glide, is the place to put them down. Sometimes I'll put a little flap down on downwind, trim, adjust power, turn base, more flap, adjust power, trim, more flap, cut the power and trim. This way, you see, I don't alarm and plaster passengers on the ceiling by



throwing everything down at once. My approach to land is also more smooth in its profile, and I can exercise better control of my airspeed. That's the way the airliners do it, you know. Did you know they've got rules about how fast they can climb or descend or how steeply they can bank the big birds? They're vitally concerned with passenger comfort and so should we. In your approach to land, remember that the throttle controls the altitude and the stick (or wheel) controls the airspeed. If you go low on final, add plenty of power and get back up on the proper glide path. I say plenty of power because too little can deceive you and be worse than none at all. But no matter how you jockey the throttle, keep that airspeed steady. If you're too high, go around and try it again. I've always said that I'll give a man 10 points for a good approach and landing, but I'll give him 25 for a go-around. It shows he's using his head and trying to develop his judgment and perfect his techniques. Don't be too proud to put the power to it and pull up and go around. Again, if you're too high, don't slip it in. A slip is a way, sometimes, of making up for a sloppy approach, right? So, make your approach properly and you won't have to slip. Do it right, with no fudging, old bean. By the way, clear that engine frequently in the glide. So, now we're ready to turn onto final. Many people have trouble here in that they overbank a lot. Try these two things. Don't make the bank so steep that you lose sight of the runway and make that turn with an increasing bank. By increasing bank I mean banking in stages until you can see that you've banked the plane enough to where (Continued on next page)
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you'll roll out on final, on the centerline. My point is that it's easier to increase than to decrease bank. Holding a s t e a d y airspeed will make it easier, too. If you'll t h i n k of the airspeed needle as a little airplane, it'll help. That little "airplane" will tell you almost instantly w h a t to



do if the amount of airspeed is not



what it should he. If the glide is too fast, it's nose will be down and will indicate to you that you must get the plane's nose up, and vice versa. Remember that the faster the glide, the greater the margin for landing error, so don't glide any faster than that airspeed which is absolutely



necessary. Maintain that airspeed and glide



until you're "over the fence" and ready to level off and flare o u t . When you're about six feet above the runway, level off and hold that height exactly for a second or two. Why? Because a landing is the proc-



ess of reducing from a flying condition to a stalled one and at this



point, you're still probably traveling at around 15 or 20 mph above the power-off stall speed, and that extra



speed must be dissipated somehow



and here is where we do it. Another factor to consider at this point is ground effect. The denser air found near the surface will let us float down the runway more and we have



to work through it into a stall. Here again we see that a too fast glide compounds the problems. Hold the



plane level and steady and when the excess speed and energy has reduced, she'll start settling in. At this point it would be just dandy if we could look right at the spot where we'll touch down. Let's figure out a rough means for doing just this. We'll probably be moving at around 45 mph when the plantstarts to squat and t h a t works out to about 66 feet per second. Figure



about one second for you to react



and one second for the plane to react to your moving the controls. Then, that'll be some 132 feet in front of the plane for you to look. That's a rough way of doping it o u t , but at least it's something to work with. So, now the plane wants to sit down. Let it do so, but closely control the process. You know, I t h i n k that the old instruction to let the plane come down to the runway and then try to hold



it off caused a lot of confusion and



may have done some harm. Shucks, we icnnt the plane to come down. The important t h i n g is t h a t it be done smoothly and gently, under full control. Here's where "taking the picture" prior to take-off comes



into use. Remember what it looked like, when we sat at rest on the r u n way? That's the attitude we're looking for now. Ease it into t h a t now and. if you've not moved too hastily, the plane should be rolling down the runway in less time t h a n it takes to read this sentence. In a tailwheeler, try to touch the tailwheel down just before the main gear does. This drops the nose, re-
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Lt. Col. Paul Poberezny (left), president of the Experimental Aircraft Association, and Brig. Gen. William W. Wilcox, national USAF commander of the Civil Air Patrol, engage in "P-51 talk" after Paul gave the general his first P-51 ride during the six day EAA Air Show and Convention at Rockford, III., July 29 to August 3. 26
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duces the angle of attack, kills off l i f t and practically eliminates the tendency to porpoise and balloon Keep the stick (or wheel) f u l l back so the wings won't start flying again and lift you o f f . If you've got flaps down, as soon as the plane is f i r m l y on the ground, get them up pronto. If you leave them down, they'll keep



the plane light on the gear, reduce ground friction and impair braking effectiveness. This applies to the trigear types as well. I've seen m a n y , many planes shimmy down the run way on roll-out with most of t h e i r weight thrown forward on that poor little nosewheel. Keep those elevators up on roll-out and thereby keep as much weight as possible on the main gear wheels that do the brak ing. The nosewheel should only be used for taxiing, not braking. Also, on touchdown, don't let the nosewheel slam down with a bang. Smoothly ease it down. You should hardly feel it h i t . Just because you're on the ground doesn't mean you're to give up on the controls. Fly it all the way. You're not through w i t h your i m i t a t i o n of a bird u n t i l you've shut it off and tied it down. In summing up, I want to strongly



urge you all to establish, practice and



use a firm, uniform, standardized approach to land. Get a good l i g h t p l a n c instructor to work w i t h you if you're having problems. The idea is to learn the landing formula and use it. As I often tell my students, concentrate on liow you land, and irhere you land will take care of itself.



Tom Poberezny, son of Paul, flew Pete Bowers' "Fly Baby" during the EAA Convention at Rockford, III. Tom, who received his private pilot's license a year ago was quite thrilled to be able to fly his first homebuilt during the Convention and is looking forward to attending in his own Pitts now under construction. Pete is to be commended for allowing so many pilots to fly his ship. We hear well over 100 pilots have flown the "Fly Baby."
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