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The Do's And Don'ts Of Contest Flying 

by Richard Schreder 

The subject of my talk this morning is the Do's and Don'ts of contest flying. I'm going to work from notes that I've made over the years since I've been in soaring. I've had lots of happy experiences, a few unhappy ones, and I've tried to write down all of the reasons for having the unhappy ones. This is what I'm going to dwell on principally this morning. They are not organized in any special way. I'm just going to run through them and read off the note that I made at the time, and I made these notes right after I was down on the ground sitting and watching everybody going over with beautiful cumulus in the sky. So some of these may sound sad or they may not make good sense, but they made awfully good sense to me at the time. 

First of all I would like to say that to go into a contest you must have a good sailplane, a good car, a good crew, and a good trailer. Of course you're already committed when you decide to go. You have your sailplane, but a little thought ahead of time will save you a lot of trouble. A good sailplane in a contest will save you a lot of headache. You want something that you're familiar in and here again I say don't do like I do but do as I say, because I've gone to several contests, as most of you know, with sailplanes that have only been flown once or maybe not even flown at all in one case and this certainly doesn't help you to do well in the contest. The same way with the car. You should have a car that has good tires on it that aren't going to wear out before you get there, and the car isn't going to break down. Same way with the trailer. Most of us leave our trailers until the very end and it's a last minute rush job to get the trailer finished and you're picking the pieces up and putting it together all the way to the competition, during the contest and on the way home. A crew--this is really a big thing. I've had lots of crew problems and strangely enough you just can't tell about a crew man until you've lived with him awhile. It's much like getting married. You really prove the marriage out after you live with the other party, so I just can't overemphasize the importance of picking out a crew. I would say never go to a national contest with a crew that hasn't at least worked with you on a regional or local competition of some sort. Because you run into all kinds of problems. Suppose you're getting ready to take off and you're rushing to get down to the line, you only have ten minutes before you're supposed to be in the air, and you look around for your crew and you find they've gone to breakfast because they just can't miss breakfast. This is the kind of crew man you sometimes encounter. And it can go on and on so check these things out very carefully. One more item about crews. The best crew man you can possibly get is your wife. Now for those of you single fellows who are not married--this is the most important thing in picking your mate for life. 

All right, I'm just going to start right here and go down the list. 

1. Always take a full tow to 2000 feet. The rules have been changed now so that you can release any time you want. We did have rules that said you had to wait until you were in the release area. That's been changed now, but many of us old timers have come to grief by going up when we were allowed to release early and while flying along at 500 feet we go through a boomer and pull the string and you go around three, four times and you can't find it and the next thing you know you're on the ground. If you're lucky its back at the airport, and if you're unlucky you don't even make the airport. Well, you don't win any points for the day if you must go back to the end of the list, especially if you have to dismantle your sailplane to get there. 

2. Stay with the first lift you find at 2000 feet or below. In other words, if you find a one meter thermal when you are below 2000 feet, you had better stay with it and get some altitude. Don't go looking for a two meter or a three meter thermal, because at that time you are likely to get very anxious and want to push on and not waste time, especially if it's a speed task. When you're down to 2000 feet and you find something that will even keep you up, you better stay with it and get some altitude because if you go on you might not find anything. And once on the ground, you're finished. My procedure in working thermals is: I fly through a thermal -when I'm barreling along and I wait until I reach the maximum lift and notice that it's starting to drop off--this is on the total energy variometer--and then I start making a turn. This works pretty well. Most of the time you will be fairly well centered in it or not too far off. The next item is that I always turn in the direction that the thermal has tried to pick up my wing. Some of these things probably sound very simple and I may look stupid standing up here telling you this. You probably know all these things, but maybe some of you don't. Use your own judgment on what you want to do about it. As I go into each thermal, I try to consciously pick up the reaction of the sailplane. I hold the stick very loosely and if the right wing is trying to come up, this is a pretty good indication that the best part of the thermal is on your right. As soon as the thermal begins to drop off, I rack it up to the right. 

There's a lot of controversy, of course, about all the thermals circling to the left in the northern hemisphere and to the right in the southern hemisphere. Most of us fly better with one arm than with the other and we get into a habit of always turning in one direction. I think this is a mistake. I think you ought to practice flying in both directions, circling in both directions, get so you can circle just as well to the left as you can to the right. Then if you know that the thermal is on your right you can circle just as well that way as you can the other. Its common to get into competition where the first man in the thermal is supposed to set the direction of the turn. Then you can't do anything about it. If you can go into a thermal with forty gliders in it and they're all turning to the right, you better turn to the right too. Of course, there is always somebody that, halfway up, is going around to the left. This makes it rather interesting, especially when you're 15 or 20 feet apart in altitude and passing each other every time you go around. Getting back to this turn right in the southern hemisphere and left in the northern or vice versa, right in the northern hemisphere and left in the southern hemisphere because of the way the thermals are supposed to naturally travel, I had an operation in Puerto Rico and had a Puerto Rican running the place. I showed him what a thermal looked like one day when all these sugar cane leaves were going around and going up into the air and I said, "Well, I'm going to be gone for two months and while I'm gone, every time you see one of these, I want you to write down which direction it's going." So I came back two months later and he had the list and we added it up and I think there were 71 that went to the right and 72 that went to the left. 

6. If a dust devil is associated with the thermal and you are getting a good indication on the ground of the direction that the thermal is turning, then by all means fly against the thermal, because undoubtedly your circling speed will be lower if you're going against the rotation than if you're going with it. 

7. Thermal five miles per hour above stall unless thermal is unusually large, when minimum sink should be used. In other words, if the thermal is small and it's not too rough, I feel that I can do my best flying just above the stall. Of course, here again it depends on the ship that you have and its characteristics, but I feel you're better off sacrificing a little of your best sink performance to stay right in that core if the thermal is small. If it's large then you can afford to fly a little faster. Where you have a better minimum sink your sailplane performance is better and you don't have to rack it up. You're not putting as much of a G load on your wing, which is going to decrease your climb and you should wind up with a better net climb with a little higher speed. 

8. Do not leave the field without gaining altitude in the vicinity. This is especially true at the start of a contest day. I wouldn't leave the airport without a lot of altitude. While you are over the airport (your starting point), especially on a speed task day, you are better off to try to work your thermal and get altitude there. If you have a problem and just don't seem to be able to get up and you waste a lot of time, you can always go down and take another tow and get another start. However, if you go pushing off into the boondocks with no altitude and you get out there scraping around, working zero sink for an hour or two, you don't have much choice because you're too far away from home to come back and start again. 

9. When you're low and having problems staying up, you want to do everything you possibly can to help yourself. If you're down low and there are no apparent thermals and you are desperate, the first thing you want to look for is a dark area on the ground. This will help you more than anything. Look for ground fires. If somebody is burning off a crop on the field, you can almost always find a thermal there if there are any. Tops of hills tend to kick off the thermals. Ridges which face into the wind are good. This is all elementary stuff but you want to have this in your mind. Incidentally, I read these notes over every time before I go out in a contest and I try to review them every day, because it's surprising and very discouraging when you forget one of these simple things that you've written down and you're on the ground watching everybody go by and you realize you have violated one of your own points that you have just completely forgotten about or neglected on this particular day. Another thing that I watch for and it's saved me many times is if I am down low and having trouble finding a thermal and I am flying over fields that have a high flexible crop, like soy beans or wheat, even corn--corn isn't quite as good--but if you watch closely you can see thermals working in this kind of a crop. You'll see the crop swaying in a circular pattern as the thermal passes along. I've gotten back up from altitudes as low as 200 feet by using this method. When you are a little higher, say, 1000 feet or more above the ground and you have clouds, it's better to stick with the clouds. If you have cumulus clouds spotted around and you are still above 1000 feet on the average, to me at least, it seems that I can do better by trying to get under the best looking clouds. Once you are down low, however, the lift that is forming the cloud may have been cut off at the ground and you might get right under it and find absolutely nothing. It is much better to aim for the dark areas and ridges and hills and obvious wind patterns on the ground. Quite often you will be flying on a good day--going along and get into heavy sink and speed up (you fly faster in the sink, of course)--but you just don't seem to get out of it, and it's a mystery because you appear to be under the cloud or cloud street and the thing to do under that situation is turn, either right or left, because you are apparently flying down a trough of descending air, that is, a wave between the cloud streets. The reason I wrote this down is I went down and landed one day when there were cumulus clouds all over the sky. I just flew for several miles before I hit the ground without finding a single bit of lift and after I got down and watched everybody go by and got to analyzing it, I figured that what happened was I just continued to fly exactly downwind, parallel to the cloud streets and all the lift. If I had merely turned one way or the other, I could have gotten out of it and gotten into the lift. 

10. When following another Sailplane at the same altitude, keep your position if you are behind him and he is ahead of you. I always try to put my right wing tip in the spot where I think his left wing tip vortex will be. And I don't know, maybe all of you know this, maybe you don't, but the biggest loss in a sailplane is in the wing tip vortices. All of you have seen ducks and geese flying in formation. They don't do that because they have been to some military academy. They have found that by doing this they let the leader do most of the work and the rest are going along for a free ride. The leader is spinning two vortices off his wing tips and all those birds that are following him are reversing the turn on these vortices, at lease on one of their wing tips, and they are converting that energy back into flying their machines. They can cut their drag 10 to 15 percent by doing this. If you try this scheme and you can actually get your wing tip in the vortex of the ship ahead, you will find that even though you are both flying the same type of machine, you will gain on him and you will finally be able to pull right up alongside of him. Then you are the same, and you must work just as hard as he. 

11. Fly under cloud streets whenever possible. This is very obvious but you can certainly increase your cross country speed by being able to fly along at a very low sink or zero sink than you can by flying rapidly in smooth air, stopping occasionally in thermals to climb. 

12. Slow down when flying straight and when in lift. Speed up when in down or sink. This is of course a standard rule in soaring but it is something you want to keep in mind, because the longer you are in lift, the more it is going to help you, and of course the longer you are in down more it is going to hurt you. You want to get out of the down as soon as you can, and here again if this down persists, don't continue straight on course. Turn and get out of it. now just as a rule of thumb, a lot of people have fancier rate of climb indicators than I do. Some of them have computers that average their climb and everything. I've never gotten around to this and I use a rule of thumb for most flying, maybe it's wrong, maybe it's right., I don't know, but when I have nothing else to go on, I cruise at about the same speed corresponding to the rate of sink value as I normally get positive in a climb. if I am climbing one meter that day, then I cruise at about one meter down. If I am climbing at two or three, I can afford to fly faster so I fly at two or three meters per second down. Of course I use a speed calculator for the ship that I am flying and I refer to that, but I find this is a pretty good rule of thumb. 

13. Here is one that has trapped me several times. It trapped me in Poland. One day in Poland I was at the head of the pack making tremendous time and I came-(we had had cumulus clouds all the way)-and I came to an area where there were no more cumulus clouds but it did look like there was lift out there. You could see puffs in the haze, but I barreled right on out in this area with lots of altitude. I flew at the same speed, and the next thing I knew I was down below 500 feet. I struggled there for about 45 minutes at 500 feet and watched several other ships that were following me come along and go down and land in the field right under me. I wasted enough time there so I lost too many points that day. It hurt me very badly in the contest. I finally got back up, but then instead of being at the front of the pack, I was at the rear. As it turned out, nobody completed the task and it meant that I went a much shorter distance than the others. Therefore, the thing to do when you are flying and have had good conditions and you see a definite change in the weather patterns, such as running into an area where there are no more clouds, it means one of two things. Either the thermals have stopped because the ground is wet or you are running into a different air mass. In any event, there is something different and you had better be cautious. Once you get out in it, you may find that the thermals are just as strong as they were and you don't have any trouble. Then you can speed up again, but the safe thing to do is to slow down. In all of your contest flying, you must be somewhat conservative. Because if you go down on one day, and most everybody else completes the task, you are out of the contest. It used to be in the old days that there were not too many good pilots, six or seven, and you could have one bad day and recover, but not any more. The ships are getting better, the pilots are getting better, and you just cannot afford to make mistakes, and especially obvious mistakes. 

14. Avoid areas shaded by high cirrus or cu-nims. This again is a very simple thing. Everybody should know it. You need sunlight in order to have thermals and if you fly into areas that are shaded by high cloud cover, you are just bound to have poor scaring conditions, and there is nothing that will kill off lift quicker than a towering cu-nim that goes to 35,000 or 40,000 feet and casts a huge shadow over the entire area. So avoid shaded areas whenever you possibly can and if you do have sunlit areas, zigzag around on your course to try to hit the sunlit areas and even then it is better to stay on the side where you know the ground has been heated longer. In other words, if you have a good wind and the clouds are drifting along, it is better to stay on the downwind side of the lighted area of the ground because it has been in the sunlight a little longer than the other. 

15. Favor slopes facing bright sunlight and the prevailing wind, If you have a slope on a hill that is in the sunlight and it also has the prevailing wind blowing up the surface, you have your best chance of finding a thermal there, because you have two things working for you. 

16. A big mistake that a lot of pilots make is staying in thermals too long. If you have good thermals that go up to a good altitude you see so many pilots circling right up at the very top where the rate of climb has dropped off from four or five meters down to two or three. They are just wasting their time there and you don't want to get trapped into circling under these people and finding that there is very little lift left. Normally, this area is from 500 to 1000 feet from the absolute top of the thermal, but of course this will vary especially if you are under clouds). Quite often under clouds the thermal will get stronger, right up under the base of the cloud. But I'm talking mainly about dry thermals. 

17. Here is an excellent one. On down-wind leg, get maximum altitude before making a turnpoint. On upwind leg, go into a turnpoint low and drift back on course while climbing. 

18. On an open day get the earliest possible start. Now there is a big difference of opinion on this but it is my belief that on an open day, if you can get away and stay up that you are much better off than the man who is at the end of the list because if you do nothing more than circle and drift with the wind, you are going to be 15, 20, 30 miles or more away from the field when that last man takes off. So no matter how you cut it, you are 30 miles ahead of him. Now of course if you go out and go down, you have lost the game for the day too, so you must be sure that you can stay up before you leave the field. We have to assume that, but I do believe that on distance days, the earlier you can get away the better off you are. Of course on a speed task it is best to try to bracket what you think will be the strongest conditions of the day, but here again I would say favor the early time rather than the later time because many many times I have gone down and a lot of other people have gone down because we waited too long. We wanted to get the very best conditions so that we would be first instead of second or third, and then we found out that we waited too long and we could not complete the task and then were last or near last. So its better to start early than to start late. It gives you a little more insurance. 

19. A good rule of thumb is that you can't fly through most fronts, or you shouldn't expect to make it. This is true even if it's a very minor appearing front and now I'm thinking of the one out in Marfa in 1967. All of us (except the very smartest like A.J. Smith) got trapped in this front. We took off from Marfa, and had a struggle getting to Van Horn. As we approached Van Horn the clouds developed much better, the lift be- came strong and we were able to get up to cloudbase and go booming along and hitting these 5, 6, 7 meter thermals. But right at Van Horn we could see a line of dust blowing on the ground, and beyond that the sky was clear. I got trapped in it and a lot of other people got trapped. I think there were only about three that got through, three or four, and I had 12,000 feet about five miles from Van Horn, which really isn't the time you start worrying about having to land. We had no front forecast whatsoever and most of us probably failed to assess this as a front. We thought it was a local phenomenon or a shower or something that was trying to build up and I myself pressed into this thing at high speed. I could have climbed another 1000 feet or so and flown at a slower speed where I wouldn't have lost altitude as rapidly, but I thought it was going to be a lead pipe cinch to go across this five miles from 12,000 feet to the turnpoint and turn around and come back where there was tremendous lift in the area where the clouds were. I thought I'd get back into that and just go barreling right straight down to the next turn at Pecos and make 100 mile an hour average at least. Well, I buzzed across into this area, made the turn at Van Horn, with probably 8, 9, or 10,000 feet, somewhere in there, I don't remember exactly but plenty of altitude left, and better than 5000 feet above the ground. I dashed back and got under the clouds and there was no lift. And I continued. I vent three or four miles back on course toward Marfa, and still found no lift and I had passed under all this beautiful area that had had lift, and I was absolutely baffled. I couldn't understand it. And the next thing I know I was down on the hills trying to ridge soar and finally had to land on a ranch where there was no one at hone, no telephone and the only way they ever got me out of there was I got in touch with an airplane that was flying over to relay a message back. What happened here? This actually turned out to be a cold front, this cold air mass was sweeping down from the first turnpoint towards Marfa where we had started. There was a wedge of cold air coming across and that was what was picking up the dust on the ground. 

What happened was all of us hot rocks up here were flying at very high speeds, we flew into the turn and we penetrated this wedge of cold air. We made a turn, we came back, we flew right under the wedge, right to the ground without recognizing it. Had we recognized it earlier, and been thinking a little more and been prepared for some kind of trouble we wouldn't have flown so fast. We would have flown at a better glide ratio where we could have made the turn and come back and penetrated that wedge of cold air and gotten back where all the lift and all the action was, like A.J. Smith did. While I'm talking about A.J. Smith I'd like to just mention I heard him on the air one day when he was over in Poland hollering for his crew and he was down below 500 feet and he said, "This is it, it's all over, get here and pick me up," and the next thing we know he was back up again and won the contest. 

I've already mentioned if the weather is doubtful or likely to blow up, start just as early as you can, especially if they are forecasting heavy thunderstorm activity, because there is nothing that will bring you down like heavy thunderstorms. If you get thunderstorms all over the area and they throw the entire area into a shadow, you will be very lucky to even complete the task. So on days like that get away just as early as you can. What started me on this long discourse. There is never lift on the sides of a front, That you can be sure of. So if you have to penetrate a front get absolutely as high as you can before you start into it. Now, if you can get high enough--of course if you could go into clouds, you would have no problem because you could get high enough so that you could go far enough through the front to get into the cu conditions on the back side if it were a cold front. But of course we are not allowed, and I don't foresee any time in the future when we will be allowed to fly instruments in national competition and so you just can't do this. 

20. Don't pay too much attention to thermals chosen by other gliders unless you are desperate. I've gotten trapped so many times by dashing over under a thermal or circling glider, expecting to go back up and I get there and find there is absolutely nothing. And. by that time I am down a lot closer to the ground than I want to be. I have actually gone down and landed because I have done this, So one thing that will help you is to carry a sheet with the numbers of the competitors on it. You will find that there are certain numbers that circle in thermals and there are certain other numbers that circle in zero sink. Here again I'd like to mention A.J. Smith again. Number two is a good number. Dick Johnson is pretty good too. Oh, there are a lot of other good pilots too but there are certain ones that do this sort of thing and you will learn who they are, I'm sure. 

21. Always pick a suitable area for possible landing. I am different than most people--I'm not like Paul Bikle. Paul Bikle will head out into any area at any altitude, and he doesn't mind me saying this because he tells everybody that he does this, and he saves himself lots of times, but occasionally he goes down too. But I personally never go into an area unless I am sure I can land. I went down in East Germany once, I forgot about it then, but..... As a general rule, if I am flying in rough country and I can see nothing but woods and trees up ahead and not any good indication of lift, in other words if there aren't cu's, all the way and it looks like there is a big hole, I won't head over that area. I'll try to skirt around it, because if you can't fly the next day you are out of the contest. And if your glider is hanging in a tree, you are out of the contest. So you can't be reckless. You have to fly safely, and remember that there is another day. Of course if it's the last clay of the contest, well, then you can smash up the glider. 

22. Use the yaw string for accurate flying. A lot of people laugh at me, they think I'm back from the age of the Wright brothers, and they look at ray ship and see a little piece of yarn on the canopy, but frankly this is one of the best instruments I have. You'll find that with a turn and bank with a ball in it, that the ball will sit there right in the middle and that yaw string will be pointing off this way or that way or it will be swinging back and forth and the ball will just sit there. I think most of you can realize that the glider flies a little better if it is going straight into the wind than if it is skidding. So I'd suggest a yaw string. 

23. Fly at minimum weight in poor conditions. If I had disposable ballast in my glider, I would not start out, for instance, with the water tanks full on a very weak day, or if carrying sand bags and uranium blocks like some other pilots do (I'm not mentioning any names here) you wouldn't want to start out with these on a very poor day. The reason I wrote this down was that at Marfa, I put 165 pounds of sand bags in the HP-14 and started out on what looked like a good day and next thing I knew I was down to 300 feet with 165 pounds of sand in the back of the sailplane. Luckily I got back up and I still can't figure out how I did it. 

24. The higher the thermal tops, the stronger and fewer the thermals. This is a general rule, it's not always true. On days when you have very high thermals, you can be quite sure that they are going to be a little farther apart, because these high thermals take a lot of energy and there just isn't enough energy left for a lot of small ones in between. And conversely, when the thermal tops are low, you are going to find a lot more, or on the average you will. I remember one day in particular when A.J. Smith and I were flying in a local contest from Adrian, we wound up in Dayton. I don't think we got more than 1800 feet above the ground all the way down there, and every glide you made you thought you were going to land but you picked up another thermal and we just kept going. We would go up to 1800 feet and come down to a thousand and back up to 1800 all the way. About 190 miles, I guess. 

25. Avoid large wet or green areas. This is especially true out in the southwest. If there is an irrigated area, that spells bad news because almost invariably you will find very poor sink. Avoid heavily wooded areas whenever possible, except in Poland. In Poland the best thermals are over the woods. I still don't know why. There were pine trees and lots of needles on the ground. Maybe that had something to do with it. Also, late in the evening, thermals become better over the woods. In dry country watch for dust devils. They are the best markers that you can find. Under poor conditions, watch for hawks. If you are getting down low and desperate, take a sweep around the sky and if you see a hawk circling, that is often a good life saver. 

26. Land in bare fields wherever possible. I always take a plowed field in preference to any other kind of field. Better yet, take a disked field. It is better than plowed. I would rather land in a plowed field than in a nice grassy field., because I've landed several times in grass and stepped out on boulders that were right up to the rim of the cockpit. 

27. Stay as high as possible late in the day. I don't have to expound on that. Also if you land in high grass or high crops, you should expect a violent ground loop. That is another reason to stay out of grass. 

28. Carry extra speed in the landing pattern and on final approach to guard against wind gradient and negative gusts so that you don't undershoot. 

29. Avoid hard landings at all costs. If you damage your ship in a contest, you are out, and if you are out one day, you're really out. 

30. Avoid rain areas. This is the wet ground thing again. 

31. When flying in shear line areas, plan your flight to take maximum advantage of the shear line and its movement. If you expect to have a shear line on course, try to plan your flight to fly parallel to the shear line as much as you can. 

32. Stay out of thunderstorms. Some of these little innocent looking showers can turn into the most violent thunderstorms you have ever seen or heard of. This has happened to me. 

33. Plan each flight carefully. Consider weather, course, and distance. I strongly advise that all of you make a checklist that you carry and each morning before you get into the ship, run through this checklist and check everything off. You have all heard the story, I'm sure, of the pilot over in the Chicago area who took off and his wife called him on the radio and said, "Hans, haben see de shucil een de pocket," or whatever it was, and he said "Ya, ich habe im pocket,' I and "I will fly over the field, tie the keys to the handkerchief and drop it. I have dropped the keys, did you see them?" "No, ve didn't see them." 

34. Be very careful what you say over the air. Dean Svec had a very interesting experience. His wife Barbara called him one day during a practice day and she said, "Honey, how soon will you be down. I'm very hot and I'd like to go to the motel." About twelve transmissions came in and said, "We'll be right down." Thank you. 

Question and Answer Session 

Question: (Wylie Mullen) "How do you go about finding the lift under a cloud?" 
Answer: "Of course I always try to go toward the part of the cloud that looks the heaviest, the fluffiest, and the darkest on the bottom, On certain days you will find the best lift on the downwind side of the cloud and on other days you will find it on the upwind side. After you have flown under several clouds you get a pretty good idea what this pattern is. In general, head for the darkest and blackest area and the sharpest area on top which indicates that there is more activity in the cloud and it is building more rapidly there." 

Question; (Steve DuPont) "I hear a lot about shear lines. Can you tell me where you can find them and what they look like?" 

Answer: "Shear lines are always caused by two different air masses. One air mass is always a little warmer than the other, and it tends to climb over the colder air mass and kicks Off thermals. I don't think we get so many shear lines here in this part of the country and in the central U.S. but they are very prominent out in the El Mirage area. Every after noon there the cold and dirty air comes through from Los Angeles through the passes and into the desert and right on the leading edge of that is a wedge of cold air. Here again it is the same as the conditions I described at Van Horn. This cold air mass runs along the ground and kicks up these thermals and you get a lot of dust devils. They are really the best indications. If you see a line of dust devils, you know you have a shear line, and also you will quite often get a different condition of air clarity. The shear line will be dustier on one side than the other, and this gives you a pretty good idea if there are no clouds or no dust devils 'where it is. When there is a sea breeze front, you get the same conditions. For example, in England where every afternoon the wind comes in off the ocean and the cold air sweeps lap the warm air and causes a shear line. These things are always moving. They are not stationary so you want to try to stay with them. 

Question: "You mean go downwind of them more or less?" 

Answer: "No, I would say stay ahead of it, just like any front." 

Question: (Cal Walker) "Do You have any special rule about whether you ever backtrack on course when you fly into an area and things aren't too good?" 

Answer: "Well, I think all of us have gone back to thermals we've left before, but You can only do so much of that. You have to press ahead and you usually don't have enough altitude when you get in trouble to go too far back, but, yes, if you know where there is a thermal within gliding distance and you are desperate, you better get back to it." 

Question: (A.J. Smith) "Dick, I particularly like that one point that you didn't expound on and that is, if you can, go high into a turnpoint you are going downwind, and go in low is you are going upwind." 

Answer: That is right. If you're going into a turnpoint against the wind, then it would pay you to go in and not waste time getting high to go into the turn, but as soon as you are sure you can get to the turnpoint without being too low and taking a chance on going down then you head into the turn, go around the turn low and then get your thermal and you can take a lot of time working back up because you will then be drifting on course. But if you get a lot of altitude and go into the turn, you have wasted a lot of time because you have drifted back downcourse while climbing. If you're going with the wind, get all the altitude you can before you go into the turn because you are drifting towards the turn and getting closer to it. Then when you make the turn you can go a long way before you have to circle and drift back with the wind again." 
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Low Loss Flying 

by George Moffat 

What I would like to talk about today essentially is how to win by not losing. You know there are people who can do very intelligent things like Dick and A.J. and others. There is another way to do the whole thing. There is the art of not making mistakes. 

My contention is that in any sort of competition, really in very many fields, there are three possible ways to win. You can have equipment that completely outclasses anybody else--for instance Dick Johnson in the Fifties with the RJ-5--just a whole new departure, no other ship was in the same league. Or you can do something really better than anybody else, for instance you can be absolute world champion thermal pilot. Or, a third thing, you can avoid making mistakes. Well, number one is out, There really are no ships currently available that will significantly outperform any other ships. So you have a Phoebus C, I have a Cirrus, or you have a Diamant 18. They are all pretty much in the same bag. Poland, among other places, made this very clear indeed. So you can't do it by equipment, at least not at the moment. How about by doing something dramatically better, thermalling or high speed cruise or something of that sort? That's out, too. There isn't anybody who is demonstrably, materially, better than any of the best other people today; and if you don't think so, take a look at the point scores again. In Poland, for example, with the best in the world flying, there was an easily catchable difference of points among the first five pilots in both the standard and open classes. One more day could have easily made an upset. The points were very close, Consequently, since you can't have better equipment and you can't be dramatically better at, say, thermalling or something like that, there remains the last thing, you can avoid making a whole lot of little mistakes. You can add up the seconds that you save. And that's what I would like to talk about today. 

I would like to talk about this from two points of view, first the ship itself and what you can do to make the ship save you some time, and secondly, I'd like to talk about a typical contest flight, an imaginary two hundred mile contest triangle on which we investigate what Pilot A and Pilot B might do that would make one win over the other, and by how much. 

First, seconds. It seems to me that very few sailplane pilots properly appreciate how long a second is and how fast seconds add up. I guess perhaps it's because I used to race boats a lot that I got very aware of this. We speak a lot in racing boats of seconds per mile. You don't hear that much in sailplane flying, but it counts just the same. Just because you don't have somebody near you so you can see that he is beating you by a second a mile doesn't mean he's not doing it. Just to dramatize what I'm talking about, last year in Poland I lost third place by 20 seconds and second place by 55 seconds. Now let's say that a circle takes most of us about 20 seconds to fly--that is one circle during eight days of contest flying, mind you. I was one circle out of third place and three circles out of second place. Well, if you would like other illustrations, consider this. The U.S. Nationals have been won--and lost--four times in the last eight years by margins of under 20 points. In American contest flying, points tend to average about six to eight a minute, Not much of a margin. 

All right, well, let's talk about the ship a minute, and see what you can save on the ship. Now in Germany last spring I was fortunate and had a sabbatical so I could spend a lot of time working on the Elfe, I spent I would say about five to six hours a day on the Elfe for a bit better than a month, doing this and that, a lot of little things, nothing very vital: aileron seals, improved canopy fit, improved dive brake fit, covering up the tow release, improving the wing fillets, a few little odds and ends of that sort. There was a list of about three pieces of paper filled up with things to do, I think there were about thirty or forty items all told. My guess is from making comparison flights before and after with one of the Swiss Elfes (Bloch's), was that perhaps, we gained two to three percent from doing this. We modified A.J.'s ship to match mine so the two ships were, at least supposedly, very much alike. Two to three percent. Well, that worked out at about 30 minutes saved in an eight day contest. I worked out the number of hours we flew and found out what two or three percent would get you. It got you about 20 to 30 minutes, which happens to be just about exactly the margin that the Swiss ship lost by, and yet Bloch, a very nice chap, rather a casual type, told me just about this time last year when I was starting to work on the Elfe, "Oh, these little things can't make any real difference." Well, I think they did make a real difference. They gave A.J. and me a margin to play with over the Swiss Elfe. 

Now aside from changing around physical properties of the ship, what else can save a few seconds? Well, for one thing, how about the ship you fly? Does everything really work all the time, are you really confident about it? Because a lot of the ships I fly, borrowed ones, have variometers like that of a BS-1 I flew last summer that had something like a seven second lag. They have total energy systems that don't work at all or very badly. All sorts of little things that don't happen the way they ought to happen. Well, how about these things? Do they add up at all? I can only tell you from my own experience what happened in Texas in 1967. There I had a brand new Diamant 16.5, the ship Walt Talalas has now, absolutely fresh out of the crate. I had about three hours flying on it (in rather bad weather), I think, before I took it to Texas. We soon discovered in practice in Texas that the total energy system worked dreadfully and yet this was the system I had just taken lock, stock and barrel out of my Austria in which it had worked perfectly for two years. All sorts of experts were brought in, this one and that one, and nobody could figure out what was wrong. Finally, with the help of Paul Bikle and Dick Schreder and others we found out what the problem was on the fourth contest day. At the same time the ballast tanks finally arrived from Switzerland, so I had total energy that worked and ballast tanks for the first time on the fifth day. Well, you might be interested in how the scores went. On days one through four I placed, 28, 21, 1, and 13, (the 1 was mostly from following Dick around, using his instruments). On days five through eight, with the working instruments, the places were, 6, 1, 1, 4. Now you can say, "Oh, well, he learned how to fly the ship,!" yes, no doubt. a little bit, but I don't think an average that went from about sixteen to about three was entirely due to the ship. It was partly due to knowing where the thermals were by having decent instruments. 

Now, I just wanted to mention a few things about ships and about equipment that I thought might be worth considering. What I'd really like to talk about most is how you can save a few seconds flying, and exactly how many seconds you save, and what this adds up to in terms of minutes at the end, and what it adds up to in miles an hour, and what it adds up to in points. 

I'm going to ask you to suppose that we're flying together around a 200 mile triangle and further, let's suppose it's a pretty reasonable sort of eastern day, that we have about 300 foot per minute lift, that the leader whom we'll call Pilot B averages 45 miles an hour, that each pilot uses thermals about ten miles apart--a total of 20 thermals for each pilot. Let's assume further that each pilot has exactly the same ability, that neither can out-thermal the other and neither can out-cruise the other. Once they're set on cruise, they go exactly the same. One doesn't have better judgment than the other, one doesn't have better skill; they are both flying the same make of ship. Everything is as much alike as possible. I have ten items in which I claim that Pilot B can just beat Pilot A silly. 

First, the start. Some people, it seems to me, don't realize that starting accurately is a very very difficult thing to do and requires a great deal of practice. Imagine our Pilot B, our Pilot Better, if you want to call him that, crosses the starting line at 2950 feet and 140 miles an hour. We'll say 3000 feet is the starting altitude. He gains about 150 feet by pulling up as soon as he's safely across the line, pulling up gradually to convert his speed into climb until he's down to his anticipated cruising speed. Pilot A, on the other hand, hasn't done very much practicing on his starts and underestimates the amount of altitude he needs, so he starts a bit low at 2700 feet and he's only doing 80 miles an hour as he crosses the line. He looks up and sees the other chaps ahead but doesn't think very much of it; however, if he gets out his calculator, he'll find out he needs 80 seconds to climb that lost altitude. There is no way to get it back. One second after the start, Pilot B is 80 seconds better. 

Well, both our pilots head toward likely looking clouds because after all one has to climb some time or another. As you know it's rather common to hit a certain amount of sink alongside a likely looking cloud. Pilot A, our not-so-hot one, adequate perhaps, Pilot A goes in toward a cloud and like me sometimes or perhaps you sometimes, thinks he sees a really good looking one and begins to horse back on the stick slightly before he gets there, anticipating the bounce, so by the time he hits the sink he's only going, say, 65 miles an hour. The sink goes on for 12 seconds. He will lose about 120 feet. Conversely Pilot B, holding his air speed at 90 miles an hour or whatever he's cruising at, goes through the sink at that 90 miles an hour, and is in it for only 9 seconds, and of course loses only 90 feet. Not very much difference. However, Pilot B can use his speed to pull up in the thermal, pull up before he turns, and gains, from flying 90 miles an hour, approximately 150 feet before he turns. Pilot A has wasted most of this speed by pulling back gradually and losing in the sink, and the difference works out at exactly 37 seconds. Multiply it by 20 thermals while you're at it. 

Take an alternate example. Both pilots enter the thermal properly at high speed but Pilot A does what I've seen an awful lot of people do, he immediately rolls into a bank, a good tight turn in order not to lose the thermal, thereby of course wasting all his potential energy. Pilot B pulls up as usual before turning. Pilot B will get a total gain of approximately 150 feet which takes 30 seconds to climb, at our 300 feet per minute. 

Take another example. Pilot A comes into a thermal, he sees 200 feet per minute on his total energy variometer, but thinking better things must be nearby, makes a couple of circles to search. He finds nothing better than 200 feet per minute and goes on. Pilot B pulls up, notes that he only gets 200 feet a minute on the variometer when he knows that the lift is averaging 300 feet a minute for the day, noses back down as soon as he's out of the best of the lift and pushes on. This gains him 15 seconds. Now you think it might be a little bit more than that but you have to allow for the fact that the first pilot, Pilot A aid gain something or other in his 200 feet per minute. 

Take the point that Dick Schreder brought up. Pilot A sees a gaggle, Gaggles have a remarkable fascination for many people. He sees a gaggle, say, 20 degrees off course, goes over to join. The lift turns out to be 200 feet a minute. I don't know why but whenever you see a large gaggle, the lift is often not so hot. But Pilot A is an optimistic type and he thinks it's got to be better, otherwise there wouldn't be all those ships there, so he makes about three turns, hoping for better things before he goes on. Pilot B sees the gaggle, notices that it doesn't seem to be doing anything very special and ignores the whole thing. The gain is 20 seconds all told from doing this. Now, you can imagine for yourself, how often on the average 200 mile flight you or I get lured by gaggles. I think one thing to remember about what Dick said on gaggles is that it's an awfully good idea to have at least a mental list of the top contest numbers. I find it very handy to note the top paint jobs as well. Paul Bikle, for example, is a lovely type. I don't know a nicer man. He always paints the nose of the ship a nice shiny red. You can spot it from four miles away, a real good trick for the opposition. Me, I like to have the most anonymous glider I can possibly get. If they'd allow you to throw a veil over the numbers from start to finish, I'd do it. I think if you're too far away to read numbers, there are other ways to tell whether gaggles are worthwhile or not. Obviously if you're low and desperate, gaggles are always worthwhile. However, if you're not low and desperate but see what you suppose to be some pretty good ships wrapped up in good tight angles of bank, you can be fairly sure that the gaggle is worth going to. If you see a bunch of K-6's milling around in 20 degree banks, run, do not walk, in the other direction. It's almost surefire that a decent thermal has tightly banked ships. The only exception is very very late in the day or very very early in the day when the thermals are gentle sorts of things. 

We have talked about the various ways of entering thermals. How about leaving thermals? My contention is that leaving thermals badly can be just as costly as entering them badly. Imagine that our friend Pilot A has climbed to within about 1000 feet of cloud base and sees the lift drop off from 300 feet a minute, which has been the average, to 200 feet a minute. He continues to circle, seeing ships above, four more times because he's sure it's going to get better, besides all those other chaps are up there and he doesn't want them getting ahead. Pilot B takes one look at the variometer and when it drops, tightens up, and gets out of the thermal right away. You'll find that even allowing for the extra altitude that A gained, B has gained 23 seconds by not climbing in the weaker lift. As Dick Schreder said a few minutes ago I think this is one of the commonest mistakes that all of us make at one time or another, keeping on circling, fat and happy, when the lift has dropped off. If you find, as we so often found in Poland, that the lift drops off materially at, say, 5000 feet, although you can climb to 6000, you have no business flying around at 5100 feet. All you are doing is wasting good time. 

How about techniques of leaving thermals? Our adequate friend Pilot A leaves his thermal at thermalling speed, say, 50 miles an hour. Most thermals have a good bit of sink alongside and he is only going 60 or so when he hits it. Pilot B uses a technique which I first heard from Adam Witek of Poland. On his last circle he tightens up hard at the far side, comes right across the middle of the thermal with the nose well down, gaining speed as fast as ever he can so by the time he hits the far side he's doing 80, 90 miles an hour. He goes through the sink pretty briskly, and gains five seconds, 20 times, for each thermal. It's a very good trick, this tightening up and going right through the center to gain your speed. If you keep on going the periphery and start gaining speed gradually you'll certainly do your gaining of speed in sink, which is not a very profitable way to do things. I'm not guessing at these figures. I worked them all out with my handy calculator for all of these items, and I found that it cost five seconds under the conditions named to leave the thermal in a not-so-clever fashion. 

Let's imagine that cruising between thermals, Pilot B flies exactly what his speed ring says, if it's 300 feet a minute, he flies the proper speed for 300 feet a minute. Pilot A does what I think most of us have done at one time or another, he says, "Well, gee, it doesn't look so good ahead, I'll just pull back ten miles an hour to be on the safe side." Well, that will be on the safe side all right, and some time or other it might be useful, but if you calculate what the one mile an hour average speed lost costs you for four and one-half hours, you'll find it adds up to six and one-half minutes. 

Now, in this comparison we've been making an assumption which is very rarely true, we've been making an assumption that our two pilots are exactly equal in inter-thermal flying ability. Everybody really knows that the whole secret in soaring is inter-thermal flying. There is no top pilot in America or in the world that we've seen that can consistently out thermal anybody else. You hear a lot about magic pilots and thermals, Dick Johnson and all that sort of thing, but you will not find that he can out climb any other really good pilot by any very considerable margin. The only place that you can make a lot is between thermals. For the sake of this study, we're just ignoring the fact that one pilot is going to be better than the other between thermals, but if I could just stop and talk about this one moment, I would say that almost all the top pilots I know work the hardest when they're flying from thermal to thermal. The things to work at are indications of cloud streeting as Dick said, indications that you're in a trough of sink, indications of what the thermals are likely to be like ahead. If you're down in Texas, and there likely to be dust devils, a very clever trick is to time the duration of a few of those dust devils because there is absolutely no point in heading for a dust devil that is ten miles away when you know the dust devil is going to last six minutes. You just aren't going to get there in time, and you are going to get there fairly low, stretching for it, and there won't be any dust devil when you get there. Now we have all pulled this trick once or twice, and it is a very grim feeling indeed. 

I think there's almost invariably something, some piece of knowledge you can get by paying attention that can make you go faster. Knowledge that has to do with terrain, knowledge that has to do with how the ship is performing, even looking at how the flies are gathering on the leading edge will tell you something about what you ought to be doing next. Terrain, often very important, particularly down in Marfa. I don't think there was anybody in '67 who didn't get caught in the McCamey trap at one time or another. You know, you'd be barreling along up to Fort Stockton, you'd have five meters and you'd think you're really going and all of a sudden you'd be barreling along--and barreling along--and barreling along--and you'd passed up a whole lot of thermals you wish you hadn't. You hadn't noticed that the terrain had changed; fundamentally, it had all gone sand and sand doesn't make very good thermals. People with their eyes open saw that sort of thing. Dick mentioned irrigation areas--sudden death all over the midwest--especially around Texas where there are getting to be so many of them these days. Where you see irrigation you may assume there are no thermals-and for a long way to leeward of the irrigation area as well. 

You may have noticed if you listen to your radio very much that you don't hear much of Dick Schreder or A.J. Smith or Ben Greene. Now, some might think that this is because they are nice chaps and have very good manners and things like that; but I think it's because talking on the radio takes concentration, and concentration is what make you go faster--not talking on the radio. 

To get back to our mythical flight, pay attention to turnpoints. I've gone around turnpoints with a lot of people and very frequently you notice seconds over the chap who just went over the turn and banked really sharply and got on about his business on the next leg. 

Well, how about final glide? My contention is that Pilot B probably uses 25/1 as a great many of us do on his computer and he finishes off at the customary five feet off the deck, just as it says in the books. But Pilot A hasn't practiced with his computer very much, he doesn't trust it very much--some people don't when they don't practice with their computers-and he decides, "Gee, it looks like a long way," and he goes up to 20/1 just to make sure. Let's suppose you start your final glide from 25 miles out. Pilot A will need 1300 extra feet which will take him 260 seconds extra to climb. He will gain back 180 seconds by being able to come in faster, but he still loses 80 seconds overall. If our Pilot A, our not-so-hot pilot, is one of those chaps that finishes at 300 feet--and we see a lot of this at the Nationals even, and especially at regionals--will have lost another minute, because a minute takes 300 feet to climb at the finish line just the same way it did at the start. 

Suppose we add all these items up and see what happens. Start - B loses 80 seconds; entering thermals - 37 seconds each, times 20, 340 seconds; using weak thermals - say he did it five times, losing 15 seconds a piece, that will come out 60 seconds; lured by a gaggle, say he did it three times, that will lose 60 seconds; extra circles at the top of a thermal, unnecessary ones, will lose him 460 seconds; leaving a thermal too slowly will cost him 100 seconds in all, five seconds and 20 thermals; cruising too slowly will cost him 390 seconds; overflying the turns by too much of a margin will cost him 100 seconds; and a bad finish technique will cost him 80 seconds. What does this add up to? It adds up to 2070 seconds which is 34-1/2 minutes. Remember these are pilots of identical abilities flying the same ship. Now if B finishes in four hours and 27 minutes, which he would at an average of 45 miles an hour, A will finish in 5 hours 1-1/2 minutes for an average of 39.8. If points cost five per minute which is a low figure under the U.S. rules, A will have lost 173 points. Multiply by 8 days for the whole contest. If points count 12 points a minute, as they did in the World Championship (I took the trouble to average them up to see what they count) A will lose 416 points for the day. Keep in mind that in this hypothetical flight, we've assumed that the pilots were identical, the ships were identical, that the only gains were in these low loss possibility factors that I've been talking about. Now, it would be nice to have a super ship with 100 foot span and really clean up big. It would be nice to be able to do something so much better than everybody else that you could clean up big that way. 

Low loss type flying isn't dramatic, it isn't showy, and it does demand a good deal of discipline. But it works. 
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Copyright Soaring Symposia Permission to copy this article is granted for non-commercial use, in its entirety, and with this copyright notice attached. 

The Philosophy Of Winning 

by A. J. Smith 

The lesson this morning is on a philosophy. Ed suggested this sort of beginning line. I guess it's as good a way as any to get started, but I'd be, generally, awfully suspicious about people who like to philosophize when we've got a task to do. 

We're going to talk about winning. But, we have to sense the nature of the competition first, what's it like. It can take a lot of forms. Actually, our competition has been going on here during the last day or two. In essence, we've all decided, if you agree, that sailplanes are the same except for one or two of them that are bigger, and which probably come apart in just as many pieces as they go together in. We know that pilots are essentially all the same, at least in terms of ability to move the stick and rudder, to find a thermal and other ordinary things. Beyond that, if you've been taking notes, you've accumulated all of our secrets, so there really isn't much left. But Schreder's still been competing. He started the first day by making flattering remarks about George's ability and my ability. What he's really thinking is that now we'll be overconfident. He makes references to smoking. He thinks I'll give it up. Then I'll be a nervous wreck, and he'll be breathing clean air. And he says to make a list of the contest numbers of the ones who thermal well, or select good thermals. He suggests that No. 2 is a good number to list and follow. I'd like to turn that around and use my friend Avis' words, "Why follow No. 2 when you can follow No. l." You can see what he's hoping -- He's hoping he's sold a hundred guys on descending on No. 2. 

Comment from audience (Dick Schreder): "Remember, No. 2 tries harder. That's right." 

This kind of competition is all great fun. I'm certain that you are aware that there's been other competition here in the last day or so, in a similar humorous vein. But there's got to be more to competition than this in order to guarantee a win. 

Most of us would agree, if there is any one characteristic that we would recognize in a good competition pilot, it's determination. I've heard this word used by almost all of the people who were involved here. I've probably heard it used more often by pilots who are not at this meeting. How this determination shows up in a pilot's character is a changeable thing. Sometimes it is difficult to recognize. After you know competitors as individuals, you realize that in one fashion or other, they have a great deal of determination. Sometimes, because of their nature, it's a hidden thing. And sometimes, with others, because of their character you automatically stand to one side because they're volatile. However it is expressed, determination is a necessity, I am certain. 

Dick and George have a high degree of determination but their outward signs and character are certainly quite different. Still, this determination is the common beginning point. As soon as you realize this is a necessity, then you've got to think about getting yourself tuned up for competition. Again, you may feel that you operate at a fairly high level of efficiency constantly and you don't need to do any extra work on your psyche for a contest day to do well. This I doubt, in relation to myself. Remember again that what I'm telling you now is not a bible. Set your own pace. I'm simply trying to tell you what works for me and what probably will work for you in some form or other. 

If you want to compete successfully, you've got to talk in terms of being in first place. Second place only gets you the opportunity to try harder, which is no great pleasure in this world. It's best to be in first place and have a sufficient advantage so that you can relax. First of all then, you've got to have a determination to be in first place, not second place. Excuses are no good. A Ka 6 isn't a good excuse. It really isn't. If you use it for an excuse, you're defeated before you come to a contest. 

I'm certain that Wally Scott, for example, while he moans a lot, is not defeated before he comes to a contest with a Ka 6; and he moans in hopes you'll discount him as a competitor and be overconfident. That gives him a perfect opportunity to climb up through you. First, you've got to have determination. Second, you've got to be prepared. I think we've covered generally the areas of preparation during the last day, but we must reinforce that this is an essential. There's no way to win without preparation. You can examine any form of competition in this world, in business or sport, and success is not a happenstance thing. It is a result of preparation. 

Keep a file on your activities, keep a record of your contests, keep a record of your mistakes. Dick converts his into a list of do's and don'ts. It is surprisingly like my list of do's and don'ts. Study. Use the records. As you go back to a competition site, review the records. You must have learned something about the terrain and the weather in the area if you've flown there before. It you didn't, you've made a mistake. 

In a race a few years back I, noted that a friend passed about 8 cars in the first turn. It took me a year to analyze why he could do it; the next year I was prepared, and right behind him as we passed 8 cars. The following year it was the same. And the following year the same again. It was simply that there were about 20 other people in that competition who didn't remember and didn't keep records. That was worth a couple of seconds at a crucial point, which grew into a couple of minutes, which won the race each time. 

You do have to prepare in the tiniest detail. Prepare, first, the sailplane, because you do save seconds this way. These result indeed from the tiniest details. For the most part, among 30 or 40 modifications that George Moffat put together for us this summer, no one of them, and perhaps no 20 of them together, could make a measurable improvement in the performance of our ships. I'm certain I could pick 20, carefully select them for their minimal effect, and come up with half of that list that did essentially no good. They made the sailplane quieter, perhaps, and did things psychologically, but that's hard to guess about. The other 20 probably did make a measurable difference. Somewhere then, in all of that effort, was some measurable improvement in the sailplane. Perhaps it would be in the order of 10 percent. Measured in terms of the first day we flew those sailplanes, just as they came out of the factory, perhaps it was 15 percent. Profitable work. 

This means you should work all winter on your ship in a sense. Have a plan to do this and have a list of and a priority of items to improve your sailplane. The list should be so long that you never get it completed, but you should work hard at it. You build a discipline, you build a respect, perhaps a better word, you build a respect, at the time you do this work, for the amount of effort necessary for success. You build a respect for the seconds that are important. When the contest finally comes, you're better prepared, not only in terms of equipment, but mentally. You know the sailplane better, you know all of its problems. You're much better prepared. 

Of course, you've got to prepare the systems too. You've got to have all the instruments working. This was covered beautifully here. Thank Gene Moore for his contribution in this area. A good variometer and a good total energy compensated variometer is essential. But you've got to prepare mentally as well. The tow car has to be good. The trailer has to be good. You should buy your next automobile only on the basis of its ability as a tow car. There is no other justification. This means you have a fight with Detroit first of all. Own your own car, so that when you say, "drive the wheels off the car," the crewman cannot misinterpret that. Prepare yourself physically, not only in terms of physical conditioning but in terms of weight. There is certainly an optimum pilot weight for Elmira, one for Marfa, and so on. John Slack is in trouble in all areas. They haven't made strong enough soaring weather yet for John. 

And finally to elaborate a bit more on our previous discussion, you've got to have a plan and the plan should be one that enables you to win. The plan should be done in detail too. 

As has been pointed out, this is a strange kind of competition we're in because we don't often have measuring sticks. If you have an automobile alongside of you as you go through a corner, you've got a good measuring stick. It's tough to find a parallel in soaring. Some of us who progressed faster have been fortunate to be able to fly with others, who are good soaring pilots, so that we've had a measuring stick with us. We've developed our techniques not only in contests but in comparison flying during the week. The real breakthrough, perhaps, for both Dick Schreder and myself came the one spring when we said, "Let's go flying every day the weather is good or even halfway good." We went out on Mondays, Tuesdays, Wednesdays, and whatever. 

We flew pretty much by ourselves in the Adrian area. We experienced the first sea breeze front I saw in that area and we were a bit puzzled by that. What we developed, most importantly I think, was a rhythm in using thermals. We got to work very efficiently because we were, in a sense, competing with each other constantly, trying to outclimb the other, trying to leave the thermal before the other, trying to find the next thermal before the other. That sort of thing. That spring was a revolutionary one for us. We went to Elmira that year, and we did quite will. You've got to have a plan to win, and you've got to practice. 

Remember the sort of graphic plan that I use? Chuck Lindsay reminded me in his slides this morning, that it is a development of a briefing form we had used in England. Use that graphic plan or something similar. Go beyond that. Study the maps of the area, the actual terrain of the area, and try to arrive at a scheme that uses that terrain or the weather or whatever minor factor there might be. Put the factors together in as many ways as possible. Perhaps no one has thought out the best combination and indeed the way to win. Study the maps carefully before you fly, not only in hope that you won't have to use them to navigate, but also in hope that they will give you some clue to the best course. This is not simply for distance tasks or long triangles but for very short triangles. There is some advantage somewhere to someone. It's your problem to seek it out. 

Have plans to win the little bits of each day. You can, for example, try to win the start. Again, if you have measuring sticks, this helps. If you can get across the start line faster and closer than the others, then you're really winning the start. You're breaking the whole task down into the first of its components. How do you win the start? Let's consider an example. 

My start of the last day in Poland this year was difficult. I got off late in the tows, the good weather was coming through in a series of waves perpendicular to the course and the people who got off a few minutes ahead of me got into a wave of good weather. I got off into a trough, a wave of poor weather. I saw Pilots, as I was releasing from tow, making very high speed starts off under their wave of good weather. You could recognize the good starts because they were done in dives, long, long, dives. As I got into the starting altitudes, approximately 3,000 feet, it was in very, very weak weather. There was no chance for me to make that good kind of start. At least, not at that time. Because of my position in the standings, if I didn't make that kind of start, I probably had no chance of winning the competition. So I stayed around the field for nearly an hour until the next good wave came through. This necessitated, just to stay up, flying approximately 25 miles away from the field back under some good weather, then slowly working upwind to get back under the next good wave, then drifting down to the state line with it. This whole process took about an hour and involved probably 60 miles of flying. I arrived over the field, nearly the last man to start - everybody else had disappeared, but I was still quite confident that I was at least taking care of one factor that was necessary for me if I were to win the competition, and I did get a good start. As I passed over the start line, I was on the back side of a good wave so that I could make a high speed run and a few miles out come under the good wave and then have the advantage of riding with it for a while. As I made my start, I saw one sailplane come back to make a start. I have a feeling that it may have been Stouffs. I felt, then, that I had him beaten because he was fully two minutes too late to make a good start. He had little chance to catch the wave I was going to catch and he apparently didn't. I would like to talk to him someday to confirm that. Timing was essential. I had a plan to win the start. It was successful. 

You've got to win the thermals too. When you're with other people, they are a good measuring stick. In the absence of other people, and this is probably the better way to work thermals, by yourself, your measuring stick is your previous performance in thermals that day. You've at least got to measure up to that kind of climb that you've been experiencing earlier in the day, or you've got to achieve some new level of performance in the thermal. You've got to work each thermal and work it better and, if you're working with someone, work it better than he does. Again, you're breaking down the task into smaller components. 

You've got to win the cruises. You've got to know, as you cruise normally on a soaring day, even in poor weather, a sense that you're taking advantage of some factor in weather or terrain or whatever, which is minimizing your sink or increasing your speed. If you're not doing as well as the other plane you have visual contact with, find out why in a hurry. Don't hesitate to do it like he does. Even if he has told you to do it some other way. 

Finally, as the next to the last point, have an overall plan to win the day. This is the next larger assembly. Try to think of a way that will enable you to win the day. I don't think you win, to repeat, I don't think you really win, by doing a sort of good regularized, procedural thing each day. Some factor that you see that others don't see, can give you an advantage. This is no different than everyday life or business. 

Finally, consider a plan to win the contest. Naturally, if you've been successful as you've gone through the business of winning the components, the last consideration is academic. Get out your good suit and plan to have your crew follow the briefing of the previous day and have your sailplane assembled at the winning stand. And this is not a minor problem. They will have forgotten. 

There is a way to plan for winning the competition. You should begin in each contest with a plan, again not as a bible but as a guideline. Before the competition begins, assess the terrain. Study the kind of weather you can expect, how best to use your particular sailplane and your particular abilities to maximize your performance in that particular contest. Use that study as a guideline. Modify it. It's much easier to modify guidelines as the weather develops, as the contest situation develops, as your position in the standing develops; it's much easier to modify guidelines than it is to think up some brilliant new scheme each day. That last approach is really taxing and you tend to give up. But, if you have a kind of guideline, you can modify it each day. Review your situation in the contest. If you're fortunate to be in first place at the end of the first day, with a good margin, this should tell you something about how you should fly the next day. Depending on that margin, perhaps it should tell you how you should fly for the next seven or eight days. I found myself in that position in 1967, and it made the contest easy for me. My crew doesn't know it, but they should have appreciated this because they had only a mildly abrasive two weeks compared with a normal operation. I was able to determine, at the end of the first day, that I could be conservative for the entire contest. This is not a put-down on anybody else. It was just a fortunate position to be in. My flying didn't suffer all that much. I think my performance probably was perhaps 10 percent less than what I might have done if I'd pressed and, at times perhaps, 20 percent less than what might have happened if I had gambled. But I was able to coast at that conservative level and take fewer chances and know that I had a good chance, from the first day on, to win the competition. 

I have found it just as often to be the other way. I've been far down in the standings on the last day of the competition and have known that the only thing to do is to gamble everything every day - to fly faster than the best speed to fly ring says in hopes that I'd be lucky to continually get thermals that are better than the last one, or that I'd find some extraordinary circumstance that would enable me to catch the six people who were ahead of me. I have indeed been fortunate to be successful in that situation too and to win the competition on the final day, as have others here. In either situation, you've got to have a plan to win the contest, first in the form of general guidelines for the entire competition, modified as you go along and then, second, in the form of a detailed plan for each day. 

Who can define psyching? To psyche or not to psyche? Is there any value in really tuning yourself up for competition or for a flight? As you can infer from my comments, for me, I am convinced there is. You can begin it, or rather you can continue it, through the year. You do it by working on your sailplane, thinking about the machine, thinking about the systems, the instrumentation, thinking about the flying you're going to do, keeping records, studying, and whatever. This keeps your mental facilities tuned to the problem of competition. Does it really help? I'm certain it helps all of us. How much we want to tune ourselves up is probably quite a personal thing. I don't always try consciously to tune myself up. I've discovered through the years that I do get twitchy as the takeoff time comes. Sometimes twitchier than others. I have found myself in some circumstances where I realized this and began consciously to build on it. To begin consciously to develop the pitch faster for myself. There are a number of ways to do this. You can take long, quiet walks, or you can get back in the corner of the hangar. You can sit in an air-conditioned car and give yourself pep talks, or whatever. Sometimes your competition helps in this problem. They come up to you and say things like, "Boy, the SISU will never climb on a day like this." It's usually not that obvious and probably not calculated at all. They say innocent things. Perhaps they don't mean them that way, but they say just enough to tick you off and, on occasions, almost consciously, I've seized on this opportunity and read them off for about five minutes and then, almost at the conclusion, jumped into the cockpit and gone like stink for an hour. Mad! It really works for me. As I say, it's not completely a conscious thing, certainly. It begins as a subconscious thing. I'm quite aware of it now. I don't fight it. I relax with it. It annoys the other people. It really does. It gets the people around you so choked up that the officials, if they could appoint a firing squad at any one point, would get them together. But, we're not competing with them. 

To sum up. Be determined. Be prepared. In equipment, body, and mind. Plan. Plan to win the bits. The components. Focus your energy. Concentrate on the contest. Don't waste your energy on diverting influences. Win. 
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How To Practice To Improve Contest Performance

Goodhart - Moffat - Schreder - Smith 

GOODHART: When Ed Byars gave me my orders for the panel discussion, he said to prepare opening remarks that would take not more than five minutes. I can beat that easily on this subject. The answer is "Yes" -- yes today, yes yesterday, and yes tomorrow, and yes -- every day that you possibly can. But perhaps I can expand on that for a few moments. What's the aim of practice? As far as I am concerned, the first and primary aim is to fly the ship completely subconsciously. No thoughts like I must roll into a turn and watch the yaw string to avoid slip or skid and pull back to keep the speed at 49 mph, or whatever. Instead, there must be simply the thought that the core of the thermal is over to the left, and there you are in it. I am convinced that you must get to that stage because the human brain is a limited computer, to say the least, and there are always far more problems to work on in competition flying than you can possibly adequately process. To have to spend quite a number of the available channels if, indeed, there are any appreciable number of them, on thinking how to fly the ship, is not going to leave you enough for other important matters in competition flying. 

Assuming that you have your flying of the ship absolutely subconsciously organized, the next question is whether you have developed the ability to pick up all the available data and process it to the best advantage. Let's face it, you are really only a computer sitting there and your job is to sense all the inputs that are available. Some of them tend to be rather more interesting but really not so valuable. You sometimes get fascinating remarks on the radio which leads you to a feeling of perhaps elation when you hear somebody else has gone down or has gone back for a re-light, but that isn't going to find you the next thermal to the best advantage. You must try to reject the less valuable inputs but nevertheless pick up the more valuable inputs. Such things as the next cloud -- has it got a, faint fuzziness around the edge of it? Is it, in fact, one of those types that is going to decay before you get there? 

What you are really trying to do is simply to accumulate experience against which you can judge the incoming information. Some of the information comes in from the seat of your pants. Some comes in from your instruments. You must know your variometer system really well to the point where you really understand what it means. I have never had the privilege of flying with a variometer system of the Gene Moore standard but if you can interpret what it means when it is the ordinary sort that most people have to fly with, you are ahead. You can do a little better, I reckon, if you have had a lot of practice and watched it for a number of hours flying. 

Then perhaps there is one final aspect of practice, and that is local knowledge. I rate this a long third because from what one has seen, the locals never seem to do outstandingly well in competitions. One very often finds that the chaps who come in from outside and don't know the area do just as well if not better than the locals. In fact, I'm not sure that the world championship has ever been won by the local on his home ground. 

One finds that in a competition these days the top pilots all achieve very closely the same speed and you might conclude that that was the ultimate speed that was practical on that day, but I am strongly suspicious of this. I still suspect that if one did a perfect flight by always flying to that place where the best thermal actually was, went straight into it, climbed in it to the best advantage and went on to the next one, etc., one would achieve speeds of the order of 20 percent higher than we are achieving at present. Much of that accounts for perfection, and obviously you cannot do it, but the more you get to know about the air and its ways, the more likely you are to get somewhere near that sort of performance. 

So as far as I am concerned, the answer to how to practice is to be clear on why you are practicing and set yourself clear goals. The first, and most important in my opinion, is subconscious flying. The second is to accumulate an enormous store of experience which provides you with something to measure the incoming information against. It is no good looking at a cloud. unless you have looked at thousands before and have an accumulated feel for their life cycle and where the lift lies under them. It is no good looking at a variometer unless you have an accumulated feel for what it is likely to do next, taking into account all the other information that may be available. 

You're never going to get all the decisions right, but with more practice, you will get more right. After all, sell you have to do is get more right than anyone else. Then there's local knowledge, which I don't rate as being so important. Practice does one other thing for you as well, and that is it irons out the bugs in your ship, or it starts ironing them out. I have never ever got to the point where I have ironed them all out. How many times have you heard even the top flyers admit that something vent wrong during a competition flight? An instrument maybe, or perhaps even the seating wasn't as comfortable as it ought to be, and these things are absolutely essential. So to some of you, practice is absolutely essential There is one major problem. You never have time to do it. 

MOFFAT: While Nick was telling you all these things I kept thinking yes, yes, yes. He had the right word to start with. I subscribe very strongly to everything that he said. While he was talking, I was busily jotting down a few things that I pay particular attention to. If I were going to start practice, as I probably am as soon as the mud gets off the field, which will be about the first of April, I think I would be thinking about the following things, which are, I am surprised to see, ten in number. 

First, there is something you can do right now and something which everybody here is doing right now, as a matter of fact, and has been doing for a long time. That is to think about the ship; what you can do about it; what you can do to make it better; and particularly to assign priorities for what things come first and what things come second. It seems to me I see an awful lot of people who are always fiddling about with their ships but they never stop to think, as far as I can see, whether what they are doing is likely to improve the performance or only the appearance, or whether what they are doing is going to make a fairly obvious increase in performance or a very slight and probably nonexistent increase. Do the important ones first. I mentioned this morning some of the things I did on my Cirrus last year for the Nationals. They were, about in order: 1) lengthening the wings; 2) making the aileron horn covers; 3) making the tail skid in place of the tail wheel; 4) sealing the landing gear; 5) sealing the canopy. Then there were several other minor things that followed -sort of catch as catch can. I quite agree with Nick. You never finish. You never even begin to catch up with what is in your mind, as a matter of fact. 

The second point is -- when you practice, fly cross country whenever humanly possible. I find it very handy to keep track of the number of miles I fly in my log book. Everybody puts down hours. I put down hours and miles as well. I would expect to have at least 700 or, if the weather is any good at all, 1000 miles before I go down to Marfa, for example. That would be in April and May. That's not too much by any means. 

Third point. When you are doing these practice runs, don't concentrate entirely on speed. Allow yourself some time for experimentation. If you see an interesting looking condition; a cloud that looks a little unfamiliar in shape; something that might be a wave or maybe not a wave; or just an interesting looking hole go ahead -- take time out to investigate. See what happens when you go over there. The information can be extremely useful later on. I think a lot of pilots get mesmerized by the idea of whizzing around the course at a certain speed so they do only the most likely things to get them speed. Thus, they give up chances to investigate conditions, particularly, for instance, when you get one of those days which is about 7/10 overcast. It is very interesting to see where the lift really is; whether you do better going out in the sun or whether you do better sticking on the edges; or whether sometimes you do better going in unlikely spots. I think it pays to practice and find out. 

Fourth point. Try to do a fair amount of flying in weak weather. I don't know about your home places, but around where I fly, most people won't fly if it's under 1000 fpm, as far as I can see, and they never go cross country if it's under 1000 fpm. In fact, most of them never go cross country if it's 2000 fpm. Anybody can fly 1000 fpm or 500 fpm, or 250 fpm. The time that it gets interesting is when it gets down to a ceiling of about 2000 feet and maybe 50 feet a minute. That's the one that gets the points. Anybody can fly when it's easy. So if you always have strong weather you are more fortunate than most people, and you will have to do your practice fairly early in the morning or fairly late in the afternoon. I tend to try to take off early because later the lift lines for the tug get long. If you take off at 10:30, there is not a soul -- very nice. 

I think when you are practicing thermaling, a good thing to do on days that are too weak to go anyplace reliably is to practice thermaling with other ships as much as you can. One of the things that I think causes new pilots the most trouble in contests is getting used to gaggles. You must be able to perform as well when there is another ship 50 feet away as you perform when there is not another ship 50 feet away. This takes a little getting used to. 

Fifth point. If you can carry ballast, fly with the ballast most of the time. A ship behaves quite differently with ballast and in most cases it to a lot more work to fly. I was wondering seriously at Marfa whether my aim was going to hold out for the contest. In a long wine Cirrus with full ballast tanks, the wing bend so much that, the control guides don't work very well. The ailerons are, therefore, very stiff, and you might as well build up the muscles before the contest. 

Sixth point. Try to get other people to come along in little triangles that you fly; but if you got them to come, along with you don't play good buddies with everybody (for example, you know "I'm over the lake here. Come along -- it's great;"). Compete! I have seen a lot of people go off and fly with each other and learn absolutely nothing because they spend all their time waiting around for the other chap. If he can't fly any better than that, let him fly by himself. 

Number seven. Use a calculator a fair amount so you get to believe in it because if you don't use it you don't believe in it, especially if you have a very high performance ship. Those 40 to I final glides just have to be practiced. You don't have to actually make it a final glide into the field. Just make sure that if you think you are going to be getting 35 to 1 at such and such an airspeed, you really are getting 35 to 1. It is more probable that you are getting 30 to 1. 

Point eight. Use all this practice time to check instruments, especially total energy -- which is far more important than all the rest put together. It doesn't really make much difference to me whether I have PZL, Moore, BSW, Ball, or what have you, as long as the total energy works. I would gladly trade a Memphis or use a Memphis that had good total energy, as opposed to the Most super, super electric that didn't have good total energy, Total energy is really so important it is hard to exaggerate. Get to know whatever instruments you are flying with because even pretty lousy instruments are not bad if you know what they are likely to do. If, for example, the PZL read very well under one meter, you learn to compensate for it. 

Number nine. I think the thing to practice most is how to get in and out of thermals efficiently - especially how to get in. It requires good timing so I think it is worth practicing. 

The last point. It's not a bad idea at all after each flight to think over the many stupidities that you created in it. It sometimes seems a continual stream of stupidities. That is, of course, exactly what Nick was ended up saying. Think over all the dumb things you did, I like to think back on all the dumb things I did in contest flights particularly, and try to make sure that I won't do them over again. 

SCHREDER: Well, I think those are all good points, George. I have something else to add. I think the thing that helped me more than anything else when I first started in soaring was that I made a habit of flying on cross-countries with other pilots. A.J. Smith and I started flying sailplanes about the same time and we flew a good many hours together. We would go out cross country; head for different places; pick out triangles or goals; and it really helps if you are flying with someone that is right up there -- top notch. If you have someone in your club that is an outstanding pilot, try to fly with him all you can. You will soon find out how you stack up compared to him, and you will know right away when you have made a mistake. If he gets ahead of you at the same altitude, you know that he did something better than you did and you should find out why. I think you can learn more in a shorter time by flying with someone else, especially if it is someone who has more experience than you. One very good point that George made was: keep track of all the mistakes that you make. Write them down and keep them for review because you are going to make enough mistakes without making the same ones over again. If you read this list over occasionally, you won't find yourself in a position where you're on the ground looking at everybody else flying over and realize that you did that same thing last year. 

SMITH: I have been busily crossing out key points in my notes. I think we might have in mind that, realistically, most of you are probably practicing for some great success in future contests -- not this year, and maybe not the next two years, but at some future time. I think there are not many people now who are going to be able to achieve consistently high levels of performance in competition in their first few years of flying, so I would think that this makes one point obvious. The best practice you can get is in competition. I would suggest that you fly in every regional meet possible. I think if you are seriously interested in competition, you might do as they appear to be doing quite a bit in Southern California. Organize smaller competitions and develop competition techniques, In this way you get what I consider more realistic practice 

I agree with everything Nick says about getting to the point where moving the stick and rudder is not a conscious thing anymore. However, you must go beyond that point. You must be able to almost subconsciously make good starts, good runs, good turnpoints, and this sort of thing. This brings up the point that practice should include making the kind of starts that we discussed at our first symposium, and I would practice making several starts on each flight or on each weekend. You will discover that the technique that you need to use to make a good start is going to be dependent on the lift you have on a particular day, particularly the distribution of lift in the area of the start line, the turbulence you might encounter, and various other factors. 

I would set established turnpoints and make practice turns., using the camera technique that seems to be standardized now, and I would do it with film at least often enough to know that your technique is working. This is important because I am certain that you can save many, many seconds, and perhaps minutes, in executing a good run into a turnpoint. a nice precise tight turn at the proper point, and a nice runout. 

I would agree with George about practicing final glides. I think the use of a calculator is the first decision to make. If it is going to be a part of your operation then certainly you must learn to use it. You should use it so efficiently that it does not detract from your flying. Observe what happens on final glides and adjust your calculator (if you are going to use it as a tool) until you can absolutely depend on it. I don't see any reason for not making the finish of each flight a final glide. Certainly the best way to do this is to operate at sort of maximum range from the field on that day according to the altitude you are achieving in the thermals. Do it like you would do it in a contest flight. 

I suppose, to summarize my comments, I would say that I agree with everything that has been said here. 
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The Philosophy Of Winning - Part II

by A. J. Smith 

We're here because we seriously want to compete in soaring. We assume you've made that decision and you're a bit along the way to making that decision pay off. It's clear to us that many of you have elected to fly in the standard class. I wonder about the others. How many are considering the purchase of a sailplane and are still considering the open class? A few -- good! Great! 

The problems are clear if you're going into open class. They're clear and, perhaps, not as serious as we just now make them out to be. We can put a fairly accurate number on the additional dollars required. It's somewhere between $1000 and $5000 extra to get into a competitive open class sailplane. You'll be able to compete with that piece of equipment for a number of years in spite of there being things like the Sigma around. Around! It's over on the other side. And they don't have enough money to ship it here for many contests. You really won't have to worry about it. We'll have difficulty with the Sigma and the like for a few years in international competition, but we'll discover ways to remain competitive with what resources we have. 

In addition to more dollars, the open class requires more work, because, generally, you're talking about more area. With a very high aspect ratio, it isn't a lot more area. Until they open out these great whopping Sigma type flaps. You have to clean those and find a way to get inside the wing and clean it too, to get the accumulation of bees, dust and whatever, out of all those details. It's a lot more work, simply because the equipment is heavier, the systems more complicated, and all that sort of thing. You simply cannot fly any sailplane or operate any piece of equipment successfully in competition without constantly working on it, maintaining it, and improving it. This is particularly true if you're doing a new sailplane, as I'm certain the English are aware. But it's also true if you're buying an open class sailplane that's already in production such as the ASW-12, Cirrus, or whatever. You've a lot of work to do to get it competition ready. And, for the open class sailplane, it's a considerable amount more work than you might expect to put into a standard class machine. Considerable, but not so much that it should influence your decision between open and standard. 

If you've selected a standard class machine and it's any-thing later than a K-6 series, you probably have a good competitive sailplane. Just now, thoughtful people, in evaluating sailplanes, say there is little difference between late model standard class sailplanes. That includes Standard Libelle, Elfe, Standard Cirrus, Phoebus, LS-1, ASW-15, and others in that family. They say further that you're likely to find a greater difference between two sailplanes of different types. I'm inclined to agree, from observation. We have seen considerable difference in Standard Libelles already. Some obviously are as good as any other standard class machine. Probably as a result of some amount of effort on the part of the pilot to properly prepare his machine. 

That says to you, that you shouldn't go off in a swivet because Moffat says that your Standard Libelle is not going to win. You should, instead, go home and make your Standard Libelle the best one around. By the time you get it to that state, you'll probably have a better sailplane than 50 percent of the Standard Cirruses, or 50 percent of the LS-1's, or 50 percent of whatever. The capability of making the sailplane competitive in the standard class, now, with these machines, is in your hands. You can begin to exercise that capability by studying your own particular sailplane. 

No two sailplanes really are alike. Not even two sailplanes of a single type -- Standard Libelles, again, to take an example. You should begin by checking your sailplane against its specifications. While Nick Goodhart says that all of them are basically, according to factory specifications, within the weights and aspect ratios that seem to him to lead to best performance, we really must admit that most of them are too heavy. Certainly much too heavy for anything less than Nick's standard thermal, which we should consider to be a rare good thermal even for most parts of the United States. Certainly for New England and our part of the country. 

So, a weight reduction program is important. And it's not nearly so difficult as one might imagine. One Libelle pilot has taken a lot of weight, something in the order of 30 pounds, out of his machine. This is perfectly possible. The total weight reduction of a Sisu was something in the order of 45 pounds. This weight reduction will make a tremendous difference in the handling and performance of a sailplane. Come back from Marfa, for examples, and take out 20 pounds of oxygen equipment, a few pounds of emergency equipment, all of the bits and pieces you've had in the cockpit, including cans of Metrecal, all that sort of thing, and you can feel the sailplane climb much -better. This is when we're beginning to realize the best performance of a sailplane for the weaker soaring weather. 

In addition, we have not seen a sailplane in which all the details are solved at a level that's sufficiently good for competition. It isn't so because the designer doesn't know how to solve them or the manufacturer's derelict or whatever. It's simply a matter of cost. You will quickly discover, when you improve all the details, that you will have spent, minimum, in the order of 200 hours on a new sailplane to make it really competitive. If you have a major smoothing work to do on a wing you can add another 100 hours for the first time through on that. This could add $2000 to the manufacturers costs, if he were to do the work during his production, The effect on his market would be bad. 

Don't take anything for granted. Get airfoil coordinates from your sailplane dealer or apply pressure directly on the manufacturer for a set of templates. Check the contour of the wing. The most expensive sailplane being delivered to the United States now, in more than one example, has had a wing that was far from the true airfoil. You've got to start with the true airfoil, Airfoils are, outside of laboratory conditions, unpredictable. One can go through the development of a series of airfoils, a particular family of airfoils, and begin to see a certain favorable progression in the results of investigation of those airfoils. One would be tempted to bet on the outcome of the test of the next member of the family. One might suddenly be surprised to find the airfoil just doesn't perform. It's that bad. Don't make assumptions. Use templates, check the airfoil, and make it right. If anybody tells you anything else will work, don't listen. You've got to get the airfoil right. And then wave-free. 

Detail work needs to be extended from aerodynamics into the comfort, handling, and instrumentation of the sailplane. 

Some of you have particular comfort problems. It's fine to have the handbooks say that pilots are 170 pounds, but they should say something about pilot shapes. That's the designer's problem. European ships have tended to be tight in cockpit space. Now, to a degree, they may have overreacted and made the cockpits larger than need be. But, perhaps, this an asset. It gives one room to work in. However, even with a spacious cockpit you can do a tremendous amount to improve your comfort; and if you're seriously thinking about your own efficiency under difficult operating conditions, you know that when you're comfortable and your temperature right, you're like any other machine, you're working better. So comfort and ventilation are important factors to consider in the preparation of the sailplane. And, again, it's not difficult to visualize spending several days on these factors alone. 

If you combine thoughts about the first evaluation of the sailplane, particularly its weight, with this development of comfort, you find specific problems. It's easy to buy a piece of foam rubber, for example, put it in the cockpit, and sink into it in blissful comfort. However, you may discover that piece of foam rubber weighs anything up to five or six pounds. if so, you've made a serious error. You should be able to solve your problem and get safe comfortable cushioning for something under a pound and a half But even a pound and a half is a lot. Cut lightening holes in it. 

Improve the handling of your sailplane. Experience with different sailplanes of a single type indicates that, while control pressures generally are the same and the relationships between the pressures and responses generally are the same, no two, in reality, exactly are the same. Examine your ship for excessive control system friction. Examine it for excessive friction under all conditions of flight and loading. Examine it for flexing and looseness in the control systems. If you don't have a predictable and a constant reaction in the control system, you will be distracted. You'll not develop a subconscious flight operation that's desirable. You'll be working with unnecessary -variables. Eliminate play, eliminate friction. Again, if you have a problem in your particular sailplane in this direction, the solution can require considerable time. And, again, the most expensive sailplane being imported in the country now still has excessive control system friction; and the problem is apparently without a solution. The manufacturer says that there's nothing to worry about; in about two years it all loosens up! 

The most important thing we have learned this weekend was how to develop a good sailplane total energy compensated variometer system. We should not only read Moore's paper again but also go through the exercise, preparing a system in the way he recommends. And this exercise, in effect, is typically the answer to our problems in competitive soaring. If we anticipate problems with sailplane variometer systems or with photographic procedure, and whatever, the best thing we can do is to go through the exercise of preparation and operation. We'll find that it's not nearly so difficult as we anticipate. 

Compensated variometer systems really should do exactly what you've always read variometer systems do. It's difficult to explain just how important this is or how much easier it makes competition soaring. Your interpretation of the information you are getting from a good system and your utilization of that information will then begin to be the kind of subconscious procedure that we mention now in terms of the stick and rudder part of flying. 

Let's hold just a moment on instruments and their interpretation and talk about the stick and rudder part of flying. This may help to explain the importance of a good variometer system. 

You may realize, as you go into competition at this particular time -perhaps this will not be true in a few years -- that you're competing with people who have a tremendous number of flight hours. If not first in power planes, then certainly concentrated in flying sailplanes in recent years. And probably they have been for a long time at a level where they readily fly any aircraft simply by attitude. They no longer think much about exactly how the controls are working. It's subconscious in their systems. They immediately can fly a reasonably good handling aircraft of any type at any time. And fly it efficiently no matter how many engines, how much weight, and this sort of thing. What the stick pressures are, or the responses and whatever, is of little consequence. They may complain a little, but they manage to get the aircraft up and down, and do it efficiently. Get them into a good sailplane and the conscious stick and rudder bit simply disappears as a factor in their performance. You, too, must quickly get to that subconscious high level of performance. Practice. 

The same thing is true and necessary in relation to the instruments and the information you get from them. You have to be able to accept that information readily and react almost subconsciously. If you have to interpret what a poor variometer system is doing, as we all have been doing for years, you will not be competitive. Perhaps we've learned mentally to compensate for the inaccuracies of a poor system, and we've constantly gone through some kind of arithmetic to determine just exactly what kind of thermal we've got. That kind of compensation is not a substitute for the real total energy compensated system. You're not only doing unnecessary work, you're being distracted from other tasks that are more important. 

Gene Moore says it all in his paper. We've everything we need in it to get a good working variometer system. Put the instrument systems, the total energy compensated variometer system in particular, high on your preparation list. Give it top priority, even before the aerodynamic preparation of the sailplane, and certainly before comfort and handling. 

Further, the preparation of calculators, charts, best-speed-to-fly rings, and all of this sort of thing is important. It's productive. Perhaps 100 percent reliance on all of these calculators, charts, and whatever is questionable; however, judicious use of them will increase our efficiency. Preparation, as much as use, of a best-speed-to-fly ring and final glide charts shows you what you should 'be thinking about and what you should be looking for in competition flight. And just knowing that -- going through the exercise of construction of these accessories -- having it reinforced in your mind that this is how the whole sailplane and soaring flight works, that it is a calculated and predictable performance, encourages you to take the next step. You can take the easy way out; you can buy John Williams' final glide calculator, for example, which does everything we have talked about here. From it you can know when to cut off your last climb, how to calculate your final glide, get your required altitude at any distance from the field, and so on, and so on. However, rather than to simply buy such a calculator and use it, I would prefer to recommend that you actually construct one. Better yet, buy one -- John's is a good one, but go through the exercise of constructing one yourself. That makes you understand the process better. 

Work with navigational charts, the sectionals, or whatever, that will be used when flying in competition. Know everything that's included on a sectional. Learn to make notes on a sectional that will reinforce the information that's there or to add information that's important. Get all this information in mind so the chart becomes not a crutch for constant use during a flight but rather a tool used before flight to visualize landmarks, changes in terrain, changes in vegetation, changes in best lift areas, and so on. Learn to anticipate everything that you might see on a flight and particularly on distance flights. Learn to anticipate these things from pre-flight study of the sectional chart. 

In addition, do a lot of practicing on the contest site. If you're going to Regionals, at least two days of practice prior to the start is good. For the Nationals, take the maximum practice session, probably in the order of a week. Fly the entire area. It's easy in Marfa where you have fixed turnpoints. It's still relatively easy in areas like Adrian or others in the middle west. The contest organization should be happy to tell you the general area you'll fly in and the turnpoints they've selected. Practice flying the area and not simply in irregular patterns but more directly on the courses you'll fly in competition. Knowing the terrain directly on course and the thermal sources that you might find, particularly if you're in an area where you'll do a lot of low altitude soaring is extremely important. Being able simply to find the turnpoint, again without referring constantly to the chart, is a great time saver. 

The practice at a contest site, should be done in at least two specific phases, and perhaps even three. In the first phase, utilize the entire one week long Nationals practice session, learn the character of the total contest area. 

The second phase, which might be carried on as part of the first, should concentrate in great detail on the immediate contest site: its thermal sources; directions for starts; the look of far-off landmarks and courses to them; how you need to make starts for that particular site; what final glides will be like -- they'll be coming in low, remember, from the opposite direction and the site might not look familiar; landmarks coming into the contest site from out on course; obstacles on final glide paths; and, very important -- thermal sources related to final glide paths. As the opening day of the contest approaches you should perhaps concentrate more on conditions in the immediate area of the contest site. 

In the third phase, practice the evaluation you should do before your particular start of each task. The rules for launches are changing a bit. The tendency is that most pilots will have in the order of an hour in the air before they make the start. If we tend more toward speed tasks, you can begin to control this period of time. We should expect to see it extended by all serious competition pilots until they are, perhaps, in the air at least an hour and a half or two hours before the start. Use that time to "warm up," get comfortable in the cockpit, get over the frustrations of a too late launch by an inept crew and a poor tow pilot, and get smoothly into the business of flying the sailplane without thinking about it. Avoid flying with other sailplanes, except when they can help you to evaluate the atmosphere, and get on with the -business of reviewing or evaluating the day. This should be a systematic examination of the thermals ,and as thorough as time will allow. You should examine-the entire height of the thermals and know the strength of the thermal at any altitude for its entire height. Note as quickly as you can how that strength is changing and how the effective, most efficient or the best range of the thermal is changing. And it is changing. Constantly. 

Pinpoint any layers of shear. You should have noted this in the weather briefings earlier, but try to pinpoint them in the air. Evaluate the seriousness of any shear layers. Decide if these shear layers are to be avoided. 

Get all of this in mind. Establish working altitudes as nearly as you can in this hour before the flight. Check out thermal sources. Check out the clouds. If you have them, determine how they are working for that particular day. Know any change in wind velocity and direction at cloud base so that you have an idea of how the lift is going to be working in relation to the cloud 'bases. Determine, in fact, if pre-flight information agrees with what you really experience. Certainly, if you have time, make some practice starts. At least one. Most of our sites, when we really begin to know them, seem to have fairly fixed areas of lift and sink. If, as we had in Marfa this year, you have a long line of lift existing almost every day going into the start line, this is important information. In a Sigma you'd need only 3300 feet to start your run in. Go across the line at 3250 -- feet, not knots. 

Finally, remember to develop the-necessary determination if you want to compete successfully, if you want to win. Then you'll have the drive necessary to do at least as much as we've outlined. If you're going to beat all of the others here, perhaps you have to do a lot more. 

Question And Answer Period

Question: (Steve duPont) Would you talk more about lines of lift? 

Smith: Probably the patterns of lift almost anywhere are much more orderly than we visualize. This statement may generally apply both for flat terrain of the middle vest and the more rugged area near Marfa in the foothills and mountains. I think it's generally much better organized than Huth believe, if you read one chap's interpretation of his -philosophy. He writes that lift is as random as the trees in a forest and he flies accordingly. Perhaps he'd modify his flight for the United States in areas like Marfa, Reno, and whatever, where we have terrain that seriously affects convective lift. And even over flat terrain perhaps there's a pattern and an organization of areas of lift that's more pronounced than many of us imagine. While it's fairly easy to predict, from the textbook, the conditions which will produce cloud streets or regular patterns of lift, there are an infinite number of subtle variations and combinations of winds, convection and terrain, that promote regular patterns of lift. 

Question: (duPont) Do you find them oriented? 

Smith: We find them oriented in many ways, Steve. Perhaps the more successful pilots in competition are less inclined to say that things are exactly this way or that, you know. They tend to quality statements about the character of thermals and the use of weather. Probably what they're implying is that you've got to learn the factors you're working with and quickly sort out these factors of lift and weather for a particular day or for a particular moment. You may then suddenly discover a pattern. Perhaps you haven't seen that pattern before. Lift in lines is a pattern that occurs often. In our area it's lined up with the wind more often than not. In Marfa, for the first few days of our contest this year, it seemed to line up crosswind more often than not. On each flight, particularly before each start, go through an investigation. Anticipate the patterns you might be able to work with that day. Discover indeed if the lift is lined up. When you leave a thermal, try going right downwind or upwind. Observe the results. If the thermals are not lined up and indeed there are random cus, you may find that you get dumped and that probably the way to leave the thermals that day is to wind up a bit and go out the side -- much more successfully. Observe. Adjust. There are few fixed rules. 

Question: There have been several references to working altitude bands. I'm curious to ask you and any of the others how strongly you discipline yourself to stay within these altitude bands that you have assessed to offer the strongest lift? 

Smith: Very strongly, but with mixed success, really. You're trying very hard to stay in a range and being particularly conscious of heights in the thermal that are particularly difficult to get through. This almost always implies, or at least I infer from this, that it's a shear layer that you want to avoid. As I come down to one of those layers I may slow up and go to max L/D and try to pick up a good thermal. If I get down through such a layer and I know I've got another 3000 feet in which I might find good thermals, I might go back up to good cruising speed again until I get one. But I'm unhappy because I know when I get a thermal and cone up that I'm going to have to spend a lot of time to get back through that layer again. That requires another discipline. You must realize, if you want to get back up in the better lift, that you must patiently work with the ragged conditions in the layer. Nick, can you comment relative to European conditions? 

Goodhart: I don't think we generally get multiple layers. The shear layer that we're always worried about is the one that's right near the ground, and you don't go through that unless you're going down, and I find that my flying when I leave the top of a thermal is to start off cruising optimistically on the assumption that the next one is going to be reasonably good of the standards that you've assessed for the day and to start off at a fairly fast cruise. But, as I cruise down, the probability of not finding the next thermal is beginning to increase and, therefore, you've got to start making your glide cover more and more ground and by the time I'm down to heights of the order of 2000 feet, I'm pretty near back to max glide because you're up against the probability by then that if you don't find one fairly soon you're going to go down, and so you've got to search the maximum possible amount of air. So all this speed ring calculation stuff, as far as I'm concerned, is tempered with the fact that you've got to search more and more air the nearer you get to the ground to increase the probability of not going down. 
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Contest Strategy 

by George Moffat 

Two years ago at the first Symposium I talked about tactical flying-all the endless little ways you can save a second here, a second there-the whole theory of winning by not losing. Today I would like to consider the other side of the coin, the strategic choices that a pilot must make, and make correctly, if all the seconds saved by careful tactical flying are not to be thrown away by making wrong overall decisions--or perhaps by failing to realize that there are decisions to make. 

We will consider this subject under four general categories based on the various kinds of tasks and problems. First, we will take that persistent relic, the free distance task. Following that we will cover its slightly disguised cousin, the cat's cradle. Next will come the speed task; and finally we will consider general strategic problems concerned with the type of ship and one's current placing in the contest. I hope to be able to illustrate all of these problems by reference to recent contest flights, and I will try to give you some idea of how successful I have been (or haven't been) an each type of task so you will know whether to listen or not. 

First, let us take up the jolly old free distance dearly beloved of Minamoa owners. I have won two out of nine free distance tries, -by the way, in case you think the grapes are entirely sour. A.J. and Dick Schreder have equal records over the same years. No advocates of the task that I know of have won more than one. Since I have, many times, said all the nasty things I can think of about this expensive, pointless, outdated and luck-prone event, I will spare you my opinion of it now. Unfortunately, despite the low regard most of the better contest pilots have for the task, it is still very much with us (we had not one but two at the 1970 Standard Class Nationals, one of which turned into a no-contest day), so we might as well think of the smartest ways to fly the thing. 

The reason that the free distance day is so luck-prone and thus detested by the better competitors is that one seldom has adequate or accurate weather information. For example, in 1964 there was supposed to be a 25knot southerly wind, so everyone headed dutifully north into nothing type weather. Actually the wind was quite light. A few of us decided to chance it and had the best flights, A. J. winning. In Adrian in 1965 it was supposed to be good to the west and raining in the south. One chap apparently got his directions mixed, went south and won easily. Those of us who went west found the rain. The weatherman apparently got his directions mixed, too. In 1969 there was an uncrossable front 200 miles north so the smart money went east for about 350 miles. As it happened the front had a big hole, and people who drifted off downwind to the north found it and poured through with distances up to 520 miles. And so it goes. 

What does all this tell us from a strategic point of view? The first lesson is that you cannot possibly trust the weather information. The next is that you had better use a sort of fail-safe plan. By this I mean that, unless you are hopelessly behind, you had better try for a pretty good flight rather than a flat out winner. The logic here is that most of your serious competitors are in the same boat and will probably make about the game choices given the same information. The types that win big on free distance days by trying the radical are hardly ever the pilots that end up in the top places. 

Obviously the most important information that you need concerns the weather. You should listen to the briefing with great care, noting especially such natural barriers as fronts and such speed producing factors as wind and thermal strength. If the free distance task comes after the third contest day, you should be beginning to have some idea of the idiosyncrasies of the weatherman. Does he, like Dave Oven, always seem very conservative on when thermals will begin? Does he never look out the hanger door to see what's actually happening? Does be consistently under or overestimate thermal strength? I like to go have a bit of a chat with the weatherman each day after the briefing, not BO much because I may get extra information, but just to get to know him and let him get to know me. This allows me to better judge the degree of certainty behind the predictions. I usually drop by once an hour before takeoff to see if there are any changes and particularly to see if the heating is going according to prediction. 

Normally the weather briefing will show one or two definite directions to go. For instance in Reno in 1966 it was blowing 50-60 mph with weak thermals so no great concentration was needed. If there are conflicting choices, you should investigate the possibilities carefully. Too many pilots just turn downwind and hope for the best. You must plan to maximize flying hours and go where you can get the most distance. For example, in 1969 there was a front 200-250 miles downwind with little chance given to either cross it or run along it. West looked dead, east had a warm front. A narrow line to the northeast offered a crosswind turning to headwind after about 300 miles, with very weak thermals late in the day. The latter choice didn't sound very promising, but it was the correct one because it offered a chance to stay airborne for 8-1/2 hours. Even if you only averaged 40-45 mph you would have 340-380 miles, whereas the northern route offered 250 at most although with average speeds of 50-60 mph. I actually covered 376 to the northeast. 

Terrain features should be considered in plotting course. If there is a choice, try to be over reasonably landable country at the end of the day. You can cover a lot of extra miles if you don't have to break off at 1500 feet to take the last available field. I lost 30 miles that way in 1966. 1 gained a few additional miles in 1969 by being able to pass up an airport when I was down to 300 feet to get to some obviously good fields beyond. 

Should one make major changes of plan during the flight if conditions seem markedly different from the forecast? I hope A. J. is going to talk about this one, but in general I would say yes. I think I am too slow to make such changes. However, it is very important not to mill around aimlessly. Too many people circle interminably at the top of used up thermals because they can't decide what to do next. 

A few years ago Paul Bikle thought up the prescribed area distance task, more irreverently known as cat's cradle or Bikle's basket. The idea was to test the pilot's evaluation of weather and course possibilities as in free distance without incurring the long, expensive retrieves. Unfortunately the task has usually turned into either a nine hour race (in good weather or predictable conditions) or a straight luck job in questionable weather. Last year Paul thought up a great improvement on his system, but unfortunately contest directors, at least in the Standard Nationals often did not call the task on the sorts of day that Paul specified, so we ended up with the worst of two worlds. We have been averaging about two cat's cradles per contest lately, so the task deserves a good deal of strategic consideration. Incidentally, I have flown nine cat's cradles in national or international competition and won four, for a win average of about 45 percent. 

In working out where to go in a cat's cradle the most important thing is to plan backwards. The key to doing well lies in being in the right spot three hours before the anticipated end of the flying day. A normal prescribed area envelope will be about 250 miles long and perhaps 200 high so there is quite a lot of room to move around. The whole point lies in being as far upwind as you think you will be able to fly in the last three hours so that as the thermals weaken you can take maximum advantage of the wind. For example, if you think the day will end at seven you expect to average 35 mph for the last three hours, and the wind is 15 mph, you should try to make your last turn about 150 miles upwind at around 4:00 o'clock. 

Last summer in the Internationals in the second cat's cradle we had a 15 mph wind from the east. Wally and I chose to buck this wind up to Odessa (145 miles) and then turn southeast to buck it again to Big Lake for another 80 miles. We rounded Big Lake according to plan at about 5:00 o'clock, having covered only 225 miles. Next, we flew west to Wink with a quartering tailwind and finally turned downwind to Sierra Blanca, the extreme western end of the course, arriving there at about sundown with just enough altitude to glide the last 20 miles back into the dying wind for a total of 480 miles. During the last weak hour we passed many pilots who had allowed themselves to get downwind too early and were stuck trying to get upwind in 60 fpm thermals. At 5:00 o'clock some of these pilots mist have had a 70-mile lead on Wally and me, but they don't count up the points until you land. 

An even more interesting example of the same sort of strategic planning came on the first day of the Standard Nationals in Elmira last summer. As many of you will remember, the wind was about 15 mph out of the WNW with about 400-500 fpm thermals predicted. With this in mind I planned to go downwind to Wurtsboro (140 miles), back west to Bloomsburg (140 miles), using the heart of the day to buck the wind, and, arriving there a bit after five, coast downwind as far as possible. In actual fact I soon discovered the thermals were far weaker than forecast so after about 25 miles, I turned south to go to Mount Pocono, arriving there about 2:00 o'clock. Once there I turned west toward Bloomsburg, bucking the wind in 300 fpm lift, and arrived about 4:30 with the day obviously beginning to die. I turned east in thermals which varied from zero sink to 100 fpm and managed to drift 120 miles before landing at about 7:00 o'clock for a flight of 262 miles. I later discovered that most of my competitors had gone to Wurtsboro first but then had not been able to get far enough upwind to use the last two hours of the day effectively, many of them having run out of course to the east by 5:30. The next best flights were about 210 miles. 

The kind of planning that I have been recommending takes some rather close calculation of likely speeds. A successful pilot should be able to figure his average speed in a given set of conditions to within 3-5 mph. Always work out speeds when practicing just to see how close you can get. 

Of course the key to a successful area distance flight is weather information, and equally of course, the weather is usually absent entirely (as at Elmira last summer) or doubtful at best. Unfortunately cat's cradles tend to be called in rather chancy weather so results often have more to do with luck in not getting blocked by a big storm. over your turn than any great wisdom displayed by the pilot. As in free distance flying, the fail-safe method seems best. Try to avoid turnpoints that will leave you with no productive alternate if you find them blocked when you get within ten miles. The whole U.S. team got had this way on the first day of the Internationals last summer. 

An interesting and typical weather decision turned up on the second area distance in the World's last summer. The prediction called for 600-800 fpm thermals in the western half of the area with scattered cu-nim, and 400-600 fpm in the eastern half with no chance of storms. The western sector would obviously produce the best flights if there was no blocking by storms, the eastern end would give less mileage but no blocking and the chance of a long downwind final glide. The whole U.S. team chose to buck the wind and weaker thermals to head east, partly influenced, in my case by being well up in the standings, very much influenced by our collective disaster with cu-nims on the first day. All turned out about as predicted except that there were no storms anywhere. Wally and I turned in about 482 miles, Neubert of Germany in the Kestrel 22 won with 500 miles, all done in the western sector. I still feel I made the right decision. In Neubert's shoes I would have done as he did since he had to have a very good day in order to climb back up in the standings. Wally should probably have taken a chance on the west in view of his relatively poor standing at the time, but he may have been partly influenced by the advantages of team flying. There is no question that our team flying worked superbly and helped both our scores a lot. A more effective teammate or a better pilot than Wally Scott would be hard to imagine. 

The strategy of choosing takeoff times assumes great importance on distance days--always supposing you are not last on the choice list. Ideally I would take the earliest possible time plus ten minutes or ten minutes after the first man, whichever was later. The theory here is that you will have a few other ships launched ahead of you to mark whatever little early thermals there may be. Of course if you have reason to think that everyone is taking off far too late, it pays to keep your later time until the last minute and then move quickly up to the head of the line and get off. The reason for the last minute move is that sailplane pilots often show a depressing similarity to sheep in that they will do whatever they see some other pilot do, In the Internationals in 1960 Dick Schreder dashed to his ship, jumped in and took off in an obviously dead sky-and watched 60 of the world's best follow suite. He just did it for fun. 

Assuming that you do get off among the first and it is very weak, don't be in too big a hurry to dash right out on course. Many such top pilots as Dick Johnson will mill around for half an hour or more waiting for conditions to improve and especially, waiting for some of the more impatient types to get out on course. Keep in mind that one can make fabulous time jumping from gaggle to well marked gaggle and soon be right up with the leaders. Of course if you realize that everyone is hanging back unnecessarily, you had better get going. Unfortunately, if you are at all well known, you will immediately attract a minnow pack of followers. The best bet is to ignore them, they usually soon get lost. 

Speed tasks are, for me, much the most fun to fly, since the luck element is fairly low and one is somewhat less dependent on inaccurate or doubtful weather reports than in distance tasks. They are also cheap and relatively non-tiring, since retrieves are seldom involved. I am supposed to like them because they are a big specialty of mine, but actually I have won 23 out of 54 flown for an average of 48 percent as opposed to a 45 percent average on cat's cradle tasks. My experience has been that in an 8-day contest of all speed tasks all the elements of judgment and weak weather ability will be tested fully as well as if distance tasks were thrown in. 

The basic strategy in speed tasks has to do with time and its proper use. As soon as the task and weather have been announced, the pilot should get busy with his computer and figure out likely speeds. He needs to know the best possible speed, the likely speed and a minimum likely speed. If the course is 200 miles and the maximum lift predicted is 400 fpm he might figure 54 mph as maximum, 46 mph as likely and 35 as least likely. The times thus are 3:40, 4:20 and 5:40. If the lift should be starting at noon and ending about 8:00 o'clock, the pilot would want to start between 13:45 and 14:00. The reasoning is that if the weather is much better than anticipated you will still be doing most of your flying in the heart of the day; if the weather is about as predicted, you will be utilizing the best 4-1/2 hour stretch; and if things really fall apart you will still make it home. With the latter in mind, a pilot should get airborne about an hour before the planned start so that he can feel out the day. This hour of leeway should be used to time climbs In order to determine lift strength and ceiling. If conditions seem markedly worse than anticipated, move up the start time accordingly. A false start or two during the pre-start period will often encourage competitors to start too early. There is a strong psychological pressure to get going which should be resisted. Those who don't resist it will serve as thermal finders for you all the way around the course. 

If your chosen starting time is 3:00 o'clock and everyone else seems to be long gone by 2:30, consider the advisability of starting early. Those others may know something you don't. You will also lose their valuable thermal marking service--especially helpful on weak days--if you stick too closely to plan. Another general rule: if in doubt, start earlier. You may not win the day, but you may save the contest. Wally Scott got shot down in just this way in the last Internationals, and I missed sharing his fate by only a couple of minutes. I probably lost the 1968 Hahnweide contest in Germany by starting too late on a 300 km triangle--I had great time until I hit the ground 60 miles short of the finish--and certainly scuppered. myself on the first day of the 1967 Nationals by starting a bit too late in my greed for a few extra points. 

The growing prevalence of designating starts causes a strategy problem. Especially on good days with fairly short tasks one is often launched two to three hours before the best starting time. The endless milling around while awaiting the magic hour is very boring and extremely sapping of the competitive drive so necessary for winning. I try to get off by myself so as to spend as little energy as possible while waiting out the clock. Almost everyone starts too early under these conditions, and you might want to adjust your strategy accordingly. When flying under our good old pilot selected takeoff system, it is a good idea to keep an eye on unpredicted weather which may influence takeoff time. Early observance of the growing cu-nim that turned into The Great Tornado of the 1967 Nationals allowed me to move my launch time up an hour and win the day. Such sneaky maneuvers are best done quietly. If you always have your ship out on the line early, less people will wonder about your sudden activity. Make sure the crew is loitering nearby. 

The other strategic aspects of speed task flying, such as knowledge and use of terrain have been covered under the other type tasks. Heedless to say, you always round downwind turns at maximum altitude and upwind ones as low as you dare, but these are more nearly items of tactics than of strategy. 

We have covered strategy for particular tasks; now what about overall strategy? There are two major considerations, ship and place in contest. 

First, consider the ship. You will be unhappy to learn that not all of us always get to fly the best ship for a given contest. A. J. first made his reputation in an LO-150, hardly a world beater even ten years ago; Dick Schreder and I both had our first wins in the HP-8 which, at close to eight pounds wing loading, sometimes left a few things to be desired. The point is to utilize up to the maximum the things you can expect to do with your equipment. 

If you fly a Ka-6 you cannot hope realistically to win speed days. Trying to beat the lead sleds at their own game will result in your taking too many chances and ending up on the deck. The trick is to pull a Dick Johnson. Dick has never won a speed day as long as I have been flying against him. On the other hand he never loses by all that much, and with our point system, which gives disproportionately small encouragement to speed, he does very well. With a light ship you must do as Dick does, become a weak weather specialist. A Ka-6 is right up there with the latest glass jobs when the thermals drop into the 100 fpm category, as John Seymour kept demonstrating last summer at Elmira. Consistency when others are being inconsistent wins a lot of contests. Ed Makula, flying a Foka. in Reno in 1966, gave a perfect illustration of this principle. Conversely, if you fly a heavy ship you must do well on speed tasks in good weather and just try to hang in there very cautiously in bad weather. I find it very hard to discipline myself to fly at max L/D when I am used to cruising 30 mph faster. There is an almost ungovernable tendency to drop the nose and lose the trailing gaggle, but it is very depressing to watch from the ground a few minutes later as they drift cautiously on overhead. 

Your ship's performance may very much influence your overall approach to the contest. In Marfa last summer I was confident that the Nimbus' performance edge would bail me out even after the first disastrous day. Consequently I flew quite conservatively, especially towards the end. Neubert's bad luck on the second day allowed me to do this; otherwise I would have had to push really hard. In Elmira I decided to fly extremely cautiously, never really trying to win a day (and seldom winning by much of a margin) because I felt sure that in the very weak weather my ship had no real advantage but that consistency would be every-thing. 

Practice days can be quite important strategically. One should never lose a chance to defeat another ship in either climb or glide, and one should never continue a comparison flight if the other pilot can see he is beating you. A. J. and I took great and planned delight in Poland in flying rings around all the Fokas we could find just to demoralize the opposition. I did the same with the Nimbus last summer. Pilots who think they will be beaten are beaten. 

Your place in a contest or your anticipated place is another major strategic consideration. Generally speaking, the farther up you are in the standings or the higher you expect to be, the more cautiously you fly. Winning individual days is not important. It is not losing days that counts. On the other hand, if you are tanked for some reason as Dick Schreder, I, and so many others were on the first day in Texas in 1967, you had better consider a go-for-broke approach. My thinking that year was influenced by the fact that I didn't expect I could get on the U.S. team for the following year unless I was in the first five. As a result I took far more chances than I usually do and finally made it to fourth spot. 

Strategy by itself will never win a contest. Tactical flying is still far more important. Still, proper use of strategic considerations can often save the pilot from hasty and rash decisions which will waste the valuable seconds saved by careful flying. Strategy consists of taking the long range view of a course of action to see where it will get you at the end of the meet. Too often a failure to consider overall objectives causes a pilot to take a chance which is not justified in terms of the long range result desired. 

Questions And Answers 

Question: (John Ryan) Are there cases where you should seriously consider going around twice on a speed task? 

Answer: It should never be a consideration and in recent years has not been. In the early sixties it was common to call speed tasks of, say, 60 or 70 mile lengths. I can remember one case of going around three times. I think this was Elmira in 1963. In the last three or four years committees have generally not called tasks short enough for you to effectively get around twice. My thinking is that it is far better to choose the one best time if the task is, say, about three and one-half hours, rather than have an early and late trip both in not so hot weather. 

There is another factor. Dick Johnson, I thought, was a superb team captain in Marfa last year, but the only mistake I thought he made was encouraging Wally Scott to go around a 250 mile task on, I believe, the fourth day. I think Dick was thinking very competitively but I don't think he was thinking effectively on long range and degree of weariness. Effective speed flying is very, very tiring and I think probably it cost Wally more on energy to make that second run than it was worth. Incidentally, he didn't up his speed. He didn't leave until about 4:00 o'clock which meant he couldn't possibly finish until around 7:30 and the day was beginning to die by then. 

Question: (Doug Gaines) When do you make the decision that things are not as good or that things are better than you originally predicted? Answer: That's a very good question because that is a very hard decision to make. I'm sure that a lot of it is just based on plenty of experience. 

Now, to give a finite example, on the first day at Elmira I decided that it wasn't going to be any good when I couldn't find any decent thermals to begin with. If in ten miles you find no decent thermals, it may be just bad luck; but if in 25 miles you find no decent thermals, then probably it is because there are no decent thermals. Another thing is you begin to look at the clouds. In this case this was a basic northwest weather day which in this area gives us sharp well defined clouds with obvious cores. But this day the clouds were rather straggly looking and were not developing as they should. They looked flat and they were flat. Experience shows that this would be likely to lead to an early demise of the day. I think generally what you work on is a general feeling based on experience. 

Question: (Leo Buckley) You are critical of the distance task because of the possibility of isolated air mass thunderstorms blocking the turnpoint. Isn't this an equally valid criticism of a speed task, and if not, why not? 
Answer: No it is not, because if a large air mass thunderstorm is blocking the turnpoint when you get there, you can assume that it has been blocking the turnpoint for a bit of time and is going to block it for a bit of time. What you do is wait on the outside for it to go away. If it doesn't go away then everyone is going to land pretty much in the same spot and the day might as well not have been a contest day because everyone will wind up with approximately the same score. Now if it does go away, then your patience in hanging around will be rewarded. However, if you do this on a distance task or cat's cradle, then you are absolutely had. You have to shovel off to the next turnpoint, perhaps 80 miles or more away, and in doing so give up a weak day three hours. There is no known way whatsoever that you can get this back and yet it was not poor judgment that got you there. In fact, it may have been very good judgment. It was just a. chance that you could not foresee nor could the weather man. 

Comment. (A. J. Smith) It is a rare situation where everybody is in the same unfortunate incident in a cat's cradle. 

Comment: (Moffat) Yes, I feel that this is a very, very important point. 
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PRACTICING FOR COMPETITION 

by 

George Moffat 

Practice is obviously the key to improvement whether a pilot has two hours or two thousand, but over the years I have seen a great many pilots who confuse practicing with just plain flying. Practice for competition must always be channeled toward specific improvement and specific problems. Meaningful practice must cover not only the mechanical aspects of flying itself but everything that can lead towards winning. In this talk I would like to cover three general areas that seem vital to consider if a pilot wishes to compete seriously. These three areas are psychological conditioning, making use of the past, and actual flying itself. 

I would like to start with the psychological aspect because I feel that for most people it is the biggest single stumbling block. Soaring is made up of decisions, and decisions are relatively easy when there is little pressure. Unfortunately pressure is the very essence of competition flying, and some people who do very well in day to day flying tend to come apart under the stress. I remember in the early Sixties down at the Marfa records camps doing a lot of flying with Ben Greene and thinking he was about as fine a pilot as I'd ever flown with, cool, smooth, always making the right decision. But until a couple of years ago he couldn't seem to put it together under contest pressure. The basic difference I see between Ben now and Ben then isn't the technical skills-they are much the same-but the ability to keep the pressure under control so it works for him rather than against him. 

How do you practice to get this control? The only way is to enter all the contests you can get to-but especially big contests. Lots of people who do well in Regionals never seem able to put it all together in the big contests. I know pilots that I would consider hard to beat in a fifteen ship contest that I would never even consider as competition in the Nationals. Their mental attitude is all wrong. They begin to think about all the people who could beat them rather than all the people they are going to beat. In soaring as in most other things there are those who go out to get and those who go out to get got. 

An important thing to realize is that pressure is good; that the butteries in the belly help performance as long as you keep them under control. During my pole vaulting days in high school I could seldom clear better than ten feet in practice, but under pressure of a meet I could do 1l' 6" or better. The competitive pressure made the difference. 

It is important that the crew as well as the pilot be able to handle pressure. A good crew has to be hopped up about the team effort, has to really care. I would far rather have a thoroughly competitive crew than a don't-give-a-damn one who had a few more skills. But, like the pilot, the crew has to be able to handle the pressure. Crew members who start running around like chickens with their head's cut off are worse than useless and very distracting to the pilot. On my own crew I find Ralph's twenty years of professional stock car racing invaluable not only because of the skills it has given him but also because of the ability to understand and handle competitive pressure. 

One of the hardest things to learn is proper pacing in competition. Beginners tend to use up all their psychic energy in the first four days of a meet and they have nothing left for the last half. This may be one reason for the fact that some of the newer pilots who do very well in Regionals can't seem to handle a Nationals. Last summer in Bryan a pilot who was well up in the first ten at the end of the fifth day told me that he was just going to try to hang on to his spot for the rest of the contest. He no longer had the aggressive attitude that it takes to win, yet he could easily have beaten at least one of the pilots ahead of him. 

On the morning of a contest day I like to have all the mechanical and technical problems out of the way by an hour to an hour and a half before takeoff. This lets me concentrate on building up just about the right head of steam, thinking about the task itself. Something I have often noticed before take-off is a growing sense of loneliness, of growing farther and farther away from friends and crew as you get more and more immersed in this thing that you have to do alone. I always like crossing the finish and landing. It feels like coming back to humanity. 

On speed days the period between take-off and crossing the start line offers problems. There is a tendency to do a lot of gaggle flying and waste a lot of energy trying to out climb people. Don't. If possible go off a couple of miles and find a thermal of your own to laze around in. If there are only one or two thermals, just fly around in big lazy circles, relaxing as much as possible. You don't start to make points until you cross the starting line. I find it rather hard to hold on to just the right amount of tension during these waits that can take two hours and more. 

Tension will inevitably mount as you near the end of a contest, particularly if you are doing well. It is very important to keep control just as you would keep control of physical energy if you were running a race.. I remember in the Nationals in Marfa in '69 when Wally Scott, Rudy Alleman and I were very close to even in points going into the last day, looking over at Rudy when the 350 mile task was announced and watching his face fall. I knew right away that he was pretty well licked. Looking over at Wally, I could see his thin little smile. Nobody handles tension better than Wally. 

A good pilot must be aware of the psychological state of competitors. Some people are all finished if they have one bad day, some never give up. On the final day of the World's in Texas Hans Werner Grosse, a couple of hundred points down in second place, came over and said "George, how are we going to beat that Frenchman (Mercier, standing third)? Immediately it was clear that Hans Werner was concerned about keeping second rather than winning first. There was no need to worry much about him. 

There is no real way to practice having the right mental attitude except by entering all the meets you can get into and by being constantly aware of the importance of tension and its pacing. No amount of flying skill will enable you to win if you go to pieces under pressure. 

The second major factor in realistic practice is the lessons that can be learned from the past. Every pilot who seriously wants to win must be aware of his own strong and weak points. He must be able to look back at flights and contests of the past and decide what he did well and what he did badly. Sometimes it helps to ask friends what they think are your strong and weak points, but politeness frequently prevents criticism that is sharp enough to be of any use. 

In my own case I find that I fly best in relatively predictable weather where patterns of lift can be established and used. My weakest point seems to be in making use of banded or cycling weather such as we had in Nebraska in '64, Poland in '68 and Bryan in '71. A.J. is far and away the best pilot I know at flying in such conditions. He got a 3-1-1 in these three contests; I averaged about 18th. Obviously in both thinking and actual practice I need to work especially hard on this problem. 

In trying to ascertain past performance don't be misled by good placings that you didn't deserve or disturbed unduly by just plain bad luck. On the second day at Bryan I finished 2nd behind AJ in my Standard Cirrus, which might seem like a pretty good flight. Actually I made several rather bad mistakes. On the first leg I allowed myself to be lulled into complacency by the relatively strong conditions because I recognized the distant spacing of the few strong thermals and waited to get to them before circling even though it meant getting lower than I like. At the second turn, with things looking pretty dead, I made a real beginner's mistake in joining a gaggle that obviously wasn't doing very much. The penalty was dragging a lot of them along for half the third leg. Finally I made a navigational error during my last climb, thermalled higher than necessary, and lost perhaps five minutes in finishing too high. Second, but not a good flight. Conversely, on the 5th day I finished 42nd, my worst ever, but feel the flight was really not a bad one. With wide spaced but fairly good dry thermals, I left the last turn at 6000 feet and about 80 mph to try to leave a large gaggle behind. In one of those nightmare cases that haunt your dreams, I found absolutely not a ripple and landed 35 miles farther on. I discovered later that the rest of the gaggle had set out at max L/D, spreading out to increase chances of thermal finding, and had finished slowly but safely. However, I was trying to win and felt the risk worth taking. 

It is important to be very skeptical about laying problems to luck. If "bad luck" always seems to haunt you under certain circumstances, it's probably really bad judgment. And don't forget to balance off the bad luck with the good like the totally undeserved save I got on the last day at Bryan at three hundred feet. 

Learn to look at performance realistically, not in terms of final placings. In Bryan the pilot who ended up 5th had daily placings of 27-35-2-13-12-23-20-19. The pilot who finished seventh had 6-4-20-22-2-2-4-29. They were flying ships of roughly equal performance. The seventh place man is obviously quite a lot the better pilot, having five days in the top ten as opposed to one for the fifth place man. A study of scores matched to days would show that the higher placing pilot did his best on the weakest and least predictable days, his opponent did his worst on these days on which luck is likely to be a major factor. The fifth place finisher did rather badly on the honest speed days, which shows the need of more practice in aggressive flying. The seventh place finisher did extremely well on the more predictable days, but his consistently low performance on the weak days would indicate need for greater caution and more practice under these conditions. 

We have covered the psychological factors and the uses of past experience. How about actual practice flying? 

Certainly the most important point to remember is that if you aren't flying cross country, you aren't practicing. There is almost no point at all to piling up hours within five miles of the airport. Actually I think that such flying is actively detrimental. Quite a few of the pilots and instructors at my own field have grown so used to the three "reliable" home thermals that they seem utterly lost if they have to find lift over strange territory. For many years I have entered in the remarks column of my logbook the number of XC miles covered, not bothering to log flights of under fifty miles. Adding up these miles gives a much more realistic idea of practice than do hours. I usually try to get in 1000-1500 miles during the spring before the big contests. 

Much the best type of practice is to get a group of friends together and organize a competition around a course. Frequently at Wurtsboro we choose a course after we have been airborne awhile and all start together from some common altitude. While fun, this is not as good practice as starting separately at the time each pilot thinks best. When starting together there is too much tendency for the less experienced pilots to just follow the leader, learning little about decision making. On these practice tasks it is important to really compete-none of this "Hey, Dick, there's a great thermal here over the turn, I'll wait for you at the top." Practice should be as contest-like as possible. In practice as well as in contests, success seems to be inversely proportionate to the amount of time spent on the radio. Talkers aren't winners. 

In practice flying special attention must be given to weak points. If you decide that your thermaling needs work, give thermaling special practice. One good technique for this is to drop down to 800 feet and try to get back up. As soon as you hit 2000 feet open the dive brakes and try again. It's less wasteful of tows if you practice this just before you plan to land at the end of the day. One of the reasons Wally Scott is so good is that he invariably auto tows with a ratty old tow line that breaks every other launch. Nobody has as much practice as Wally at getting away from 300 feet. Last year I noticed in my own flying that my final glides were getting sloppy, so I'll be giving them some special attention this spring. 

Too many pilots only practice on good days. Anyone can fly on good days with nice, regular, cloud marked thermals. It's the bad days that separate the men from the boys. Even if the weather is too weak to make XC worth while, an hour or two of weak weather practice and thermaling can be had. Sometimes a 15 mile triangle can be laid out with the field in the center so that you can practice against time and other ships without the bother of a retrieve. If the practice is to be meaningful you should not stay in one thermal all afternoon but try to, find others even if you don't manage to win the I-stayed-up-longer-than-you-did-trophy. Contests are frequently won and lost on weak days. It takes confidence and practice to do well in such weather, particularly to make the decisions as when to hold awaiting better conditions that so frequently decide the difference between winner and also-ran. 

Weak days are especially good for practicing gaggle flying since most of the local pilots wig obligingly create gaggles for you to play with without even being asked. Here the big problem is how to climb through other ships. In contests one frequently gets stuck below a slow climber who can hold up progress for minutes at a time. Practice ways to get through such as really tight turns, luring him away from the core (if he will take his eyes out of the cockpit long enough to notice you), wide turns, etc. Notice particularly the effect it has on your ship if you follow in his downwash and how far back you have to be to escape the effect. Get used to flying in close quarters with other ships and especially to using them in place of the variometer as an indication to the size and shape of the thermal. 

For most pilots the biggest single avenue for improvement lies in entering and leaving thermals. If you can save 15 seconds on getting centered in each thermal, you will gain five minutes on the average contest flight. It takes a lot of conscious practice to enter thermals properly, especially from high speed and in the bigger and less maneuverable ships that are being forced upon us in the Open Class. Too many pilots begin to turn immediately as they pull back on entering a thermal without realizing that the high speed will ensure that they end up well to one side of the core. The correct technique is to pull back, but keep the wings level until the speed drops to ten miles above circling speed. At this point one banks into thermaling angle and begins to circle. During the first circle or two it is especially important to note the strongest and weakest parts of the thermal and pursue some plan to get really centered immediately. Some pilots take a long time to edge into the core, apparently trying not to scare it. This is time wasted. A good way to practice entering thermals is to come into a thermal below an already circling ship. Come in fast, pull up, make your turn and then see if you really are lined up right below him. An too often you wig find yourself well beyond or to one side of your target. Since successful contest flying involves a fair amount of swiping other people's hard won lift, this maneuver needs plenty of practice. 

Leaving thermals is also important. Too many people seem hypnotized by lift. Be the first kid in your gaggle to leave! Practice getting out as soon as the lift declines to a pre selected figure, don't dawdle about hoping things win get better. If the thermal is reasonably wide it can pay to tighten up the last turn and cut across the middle while gaining speed. At any rate practice getting the ship up to cruise quickly and decisively. Too many people can't seem to bear to get the nose down for the first mile or so. If you are flying a course with competitors, practice getting into their blind spot before you peel out. It may take them a circle or two to realize they have been left. Keep in mind that if all this practicing does any good you should be winning enough things so people will think you know what you are doing. Don't make it easy to follow you. Escaping gaggles is extremely important, especially in the Standard Class where ship performance is virtually identical. 

During practice flights get used to spotting other gliders at maximum distance. Often the only indication of a distant gaggle is an occasional flash of the wings. Ability to see gaggles at a distance may have important bearing on your decisions about the weather up ahead. One of the reasons that a fairly late start on a speed day often works well is that one can step from gaggle to gaggle, saving valuable time on centering. Practice especially judging whether the ships in gaggles up ahead are climbing well or not. You may just want to bump the thermal and keep on running. Nothing is more demoralizing that working your heart out in a thermal and seeing some hot shot Eke AJ bomb right on by it. 

Another interesting item to work on with a cooperative friend in a similar type ship is whether the so called "dolphin" techniques of pulling up sharply in minor thermals works for you and your ship. Have your friend hold his speed steady through the thermal while you dolphin. You may be surprised to discover that you are losing quite a bit. Dolphining doesn't seem to work on ships that are prone to easy separation like the Pheobus. It also takes good timing which takes plenty of practice. I find it only gives a really clear cut advantage in big predictable thermals or with ships with lots of kinetic energy like the ASW-12. 

An item that you can practice on weak days is turn point photography. Use the ends of the various runways as turn points and the other end as the target. Practice picking out lines of reference from a couple of miles away so that you can tell when you have actually arrived over the turn without any wild slips to check position. Arriving at the wrong spot and having to correct is very expensive in tune. Practice taking the photos themselves without any wild gyrations. Spinning out while trying to get lined up is a stupid way to lose a couple of thousand feet-as I found out in Texas in 1970. But even if you never manage to do anything dramatic like that, the couple of hundred feet you lose on each turn through poor line up and faulty technique are four hundred feet you will have to climb back somewhere along the course. Much of this practice can be done by just clicking the camera shutter, but it pays to run film through each camera every once in a while just to make sure you really are getting what you think you are and that the pictures are clear and readable. 

Speaking of equipment, practice periods are a fine time make sure everything works in the way of equipment, instruments, computers, etc. To win, you must have confidence in all your instruments and gear. This goes triple for total energy systems. If you aren't too experienced, get someone who is to fly your ship and give you an idea of whether the instruments are doing all they should do. A surprising number of pilots fly around with poor instrument systems just because they have no idea how good a system can be. Most of the better pilots will be glad to try your ship out if you offer to pay the tow. During practice use any computers you have aboard as much as possible. This is especially important if you are using something complex like the Skye computer-variometer or one of those ultra-elaborate circular computers that Graham Thompson sells. Gadgets of this type are an active detriment unless you are so used to them that you barely have to glance at them. Do enough final glides at various speeds so that you believe your ship will do what computer says-or know what allowances to make. Eight miles out on a low approach is no place to start wondering if the calculator really works. 

Finally, during practice, experiment with different approaches to problems, the behavior of streets, likely and unlikely thermal sources. If there are waves about, don't just sit there getting higher and colder, experiment with methods of getting from wave to wave, relationships of hill to wave to lennie, etc. Who knows, the next Nationals might be at Reno! Soaring is still a young sport, and not all the knowledge is in books by a long shot. 
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PREPARATION OF SAILPLANES FOR COMPETITION 

A.J. Smith 

It is enjoyable being here. I think this is the fourth session. It feels quite good to be back at the old operation again. You have to realize that we on the panel learn as much as you about competition soaring. We may be a bit farther up on the learning curve where we are learning faster. However, I think the point can be made that we are learning from you people. During the summer when we have an opportunity to fly with you in competition, I think each one of you affords us an opportunity to broaden our experience and observe other pilotage techniques and consequently improve our abilities. Beyond that, we can come here and listen to the other panel members and hear them tell how they do it. 

We have said it here before and we say it all the time: sailplane preparation is necessary for winning. Of the panel members, Dick Johnson, in my opinion, has exhibited the most extreme care in preparation of a ship. We have seen Dick's efforts on the RJ-5, which was probably the most highly prepared soaring plane in the history of soaring in the United States. It was successful in record flights and competition. There is plenty of evidence that preparation is necessary for winning. There are few, if any, people in the soaring movement that are winning with a sort of off-the-shelf sailplane. There are pilots in soaring that could certainly do it just as there are many sailors and other competitive drivers who can win with a sort of off- the-shelf or ratty pieces of equipment. We have those people in soaring, but unfortunately, they are competing against other people, (a few), who have very carefully prepared their sailplanes. Since the level of each pilot is as high as the other (as George and Dick have told us this morning), their chances of winning with off-the-shelf equipment are not very good. 

As we begin to think about preparation for an international competition, I think it is becoming clear to me that winning on an international level is necessary for "winning." It sort of says that somehow you must make that first step. That most difficult one of getting some experience, of realizing what kind of competition you are up against and somehow pulling yourself up by the bootstraps until you get into, or close to, the winner's positions. We have been successful in doing this in recent years and our pilots now, partly because of the feedback from successful international efforts, are beginning to realize the level of competition at the top. This provides a couple of things: Number one: a realization of the amount of effort necessary to get to that level and, Number two: the realization of the amount of preparation necessary to have equipment to enable you to get to that level. 

So the beginning of this chain of sailplane preparation and winning consists of a good design development. As you know, we are working hard on this aspect in the United States, and it is encouraging that we have some people coming along with new sailplane designs. I think we will have basic designs that we can develop into winning machines. 

At this point, we should be concerned about how these manufacturers approach their design problems. I think the competition pilots should try to influence the manufacturers. They should give the manufacturers the benefit of their experience. I am not convinced that the manufacturers we have been dealing with in the recent history of soaring are particularly good at perceiving the requirements for good competition sailplanes and I am not convinced that they are very good at listening to competition pilots about what makes a good competition machine. 

These facts provide an opportunity for our domestic sailplane designers to come up with equipment that will be competitive. What we are saying is that we somehow have to have a program. And I think we have got it going for the design of a basically good competition machine. Beyond that, as individuals, as pilots, I think that we are aware now that one technique is to begin a series of well-planned options to purchase sailplanes and to repeat the thing that we said a year or so ago. The delivery terms for good machines is in the order of 18 months to two years. You know you have got to plan ahead and to keep in touch with the manufacturers to know what their plans are for future designs and whatever. The individual, in my opinion, should begin to exercise a series of these options. You must invest some money to get into the open class now - in the order of $1,000 and if you are fortunate, the dealer will put that money in an interest bearing account and you won't lose too much that way. If you are not fortunate, you will drop a hundred or two hundred dollars over a period of the next couple of years until you get your sailplane, but I think this is part of the price you have to pay to remain competitive. 

On a national level, I think we can do the same thing. Perhaps an informal association of serious competition pilots should be considered, and certainly the group should include people who are recognized to be good competition pilots forthcoming in perhaps the next five or ten years. The group should begin their exercise of a series of options to have advanced sailplane designs immediately available for international teams. I really don't see any way that we can find people who can continue the efforts that some of us have extended in preparing our own machines. It becomes more and more difficult to make a really competitive machine with individual resources. It is more and more expensive each time. We need a concertive effort of a lot of people's abilities and efforts to have a few sailplanes that are marked for international competition and are super prepared. 

The system for this, assuming you have acquired a good sailplane, is to make a very careful analysis of the particular sailplane. This involves a blueprinting of your sailplane to find out if it is really built the way it should be built. This is becoming more difficult rather than easy for a number of reasons. If you have had experience in trying to get documentation on your sailplane from the manufacturer, then you know that it is difficult to get such things as templates for wing sections or even to get the basic airfoil information. It is really difficult for us to get this information. I think this neglect is a serious error in judgment on the manufacturer's part because he is blocking you from maximum efficiency of his machine. This existing situation affords a first rate opportunity for our own designers and developers to get us good competition machines. If they took the opposite approach and gave the competition pilot and the sailplane preparation expert all the tools possible to get maximum efficiency out of his sailplane, it would certainly come very much faster to the winner's circle. 

After you have done this evaluation of the physical properties of your sailplane, mechanisms, etc., you should begin to make your own flight observations. You should get very good at this. The business of flight observations should include not only the kind of very accurate and surprisingly simple measurements as described by Dick Johnson yesterday, but it should also include your own subjective evaluation of the handling characteristics and controllability of the sailplane. Don't believe what the manufacturer says about the handling characteristics of your sailplane. Don't believe the distributor, the dealer or anybody else. Do your own - and don't believe even the flight reports written by your good friends. I can think specifically of a flight report that George characterizes as the best flight report ever written, and I can hardly believe that it is the same sailplane that I am flying. I can talk with the man who wrote the report and he says, "Well, yeah, you're right, you know. That does have that characteristic in it. It does work better upside down than right side up, and it does spin out in thermals and these sorts of things." So you have to make your own evaluations and you have to be terribly objective. Just because you own something doesn't make it good. This is a hurdle we have to get over. 

Beyond doubt, you must make a very careful review of all the mechanical systems in the sailplane. Often it is very difficult to go into one of the current sailplanes and examine the control systems, etc. This can make for a potentially dangerous situation. It leaves a big blank out here of your understanding of your own particular piece of equipment. When you have these blank areas in your understanding of your equipment, you have a basic weakness in your ability to use that piece of equipment to maximum efficiency. 

So this analysis of your new machine should not only be a personal examination of all the physical characteristics of the equipment and the flight observations, but also an examination of the mechanical systems. With my recent experiences in this area, I would suggest that everybody who has a sailplane these days which exhibits to some degree this poor inaccessibility for inspection, go home from this meeting and devote the next month to opening the thing up and looking at every single part you can find on those sailplanes. I would be happy to hear you recount some of the things you find. You may be fascinated, astounded, shocked and frightened. 

Last of all, or as a part of this, you should make a very careful aerodynamic study of your sailplane. Later today, you will hear Wil Schuemann tell about how he came to solutions after this kind of aerodynamic study of his particular machine. You can go back over the history of the RJ5 (which is equally exciting) and see how you can begin to improve your particular machine. 

If you came here because you are interested in competition sailplanes, then you should be willing to saw into your sailplane and begin to make modifications. If you don't have capability in structures or in aerodynamics, then make certain, of course, that you have the very best advice available; the advice of somebody like Dick Johnson, who can tell you if your modifications really have structural implications, aerodynamic implications or control implication and if they are safe. The point is, if you are going to be a serious competitor, you have got to break away from the business of saying, "I am going to maintain my ship in a standard category and be able to sell it in a standard category." You may be missing perhaps a good 5 or 10 percent increase in performance. Don't be afraid to make modifications. This kind of review, preparation and modification probably at the minimum (if you figure competitive life span of your ship to be three or four years) is going to involve about 2,000 man-hours, maybe more. Mine has been involving more than that. 

To accomplish this sailplane program systematically, what is the proper sequence? I think in protective terms, and recommend the safety aspects of your sailplane be considered first. The control and handling characteristics should have a high priority. Then begin to think about performance improvement. This puts things in the proper prospective and it reminds us that before we tear off into performance improvements, we had better well be conscious of the safety and the control and handling aspects of what we are going to do before we get out the saw. 

Perhaps a few illustrations of the type modifications I have in mind might help. On my particular sailplane, you could not get your heel on the brake and keep your foot on the rudder pedals at the same time, which presented one of the shortest dilemmas in the world - like about 10 seconds, but one of the most intense - shall I or shall I not. I had a hundred percent average in doing the wrong thing. I either put on the brake when I should have been using the rudder pedal or pushed rudder when I should have been trying to stop the sailplane. We build a very simple pair of extensions to the brake pedal out of aluminum angle and bolted them together with a pair of Teflon slides, guided by the rudder pedal adjustment assembly and stuck a long bolt through the whole mess so that you could get both heels on the thing at the same time and still keep both toes on the rudder pedal. I sketched around on it three or four hours and John Kuhn built it in three or four hours I suppose. I think we have got more than that in it but, you know, it is not a long modification. It is sort of a 20- hour job and if you have got 14,000 dollars invested in a sailplane, it is certainly worthwhile. This illustrates my idea of the sort of thing that doesn't get you any performance, but the type problem you ought to start thinking about early in the fly
ing of your machine. You can crash and burn the whole business in the first flight or so if you have problems like this. 

Another problem was the safe landing of the 12. We had a choice of a number of spoiler or landing control devices. Some of them very interesting, as suggested by the people at NASA. But in the absence of development time, what we were really trying to do was to get this ship prepared for the internationals. It is the only ship we really have now. If the Nimbus II is completed in time, I am reasonably certain I'll fly that, but again if you are preparing for internationals, you certainly had better have a machine that is competitive and know that you've got it. Who knows, the Schempp- Hirth factory could burn down between now and the 29th of June. It has happened before so you are forced to go through this kind of development. So, in the absence of development time, we elected to put on a parachute assembly to get some redundancy. (Redundancy means that you get two failures per flight instead of just one. We wanted a chute system and a packing system that was essentially like our tail chute so that we had interchangeability and we only had to carry one spare not especially modified. It is a simple solution. John molded a small housing made of fiberglass. First, he made a clay mockup right over the assembly area and just laid a little fiberglass fitting that pops over the top of the assembly. A very nice job of fairing it in. Alongside the wheel well, we built another fiberglass box and the chute comes into that from the outside. I hate to think how many hours we have in this one. I guess it's at least 100 to 150. If you are going to put a price on that kind of work, you've got to say you have many hundreds of dollars, maybe a thousand dollars in this one modification. So this illustrates what you have to go through when you have to put fixes on top of fixes. 

In summary, let me say the course that we are taking in open competition in soaring internationaly, certainly is to me quite clear and I don't see any reverse for it. I may be mightily surprised in a year or two and dead wrong, but I don't see any reverse. The open class is going to continue to bring forth some very, very special one-of-a-kind sailplanes. They will be difficult and expensive to build, and in my opinion, absolutely worth the effort. I wouldn't want it any other way. I think we should have one area in our efforts where we are all exercising every bit of our mental ability and technical skill for better and better sailplanes. I think the open competition affords this kind of opportunity. The United States should really have a sort of Sigma type program going where we are making our own special competition machine. Maybe it would be one of a kind and would go through a very thorough design, construction, and development. It should be shaken out in all the competitions in which it can be flown in this country by the top pilots who can fly it. It should be prepared thoroughly for an international competition and be ready to go to an international competition any day of the week. 

It's got to get that way pretty soon. I don't think many of us can continue the effort where every two years we begin this mad scramble to locate a competitive sailplane, and get it into condition the last day and then expect it to do a good job in that competition. We have got to do better planning. 

I am certain as we extend our investigations in open class machines we come to consider more and more seriously variable geometry concepts. There are several different ways our super competition machine can go, but certainly variable geometry is one direction. Preliminary thought has been given to a variable span ship that would climb (as we consider climbing today) in a standard thermal with a relatively low wing loading (6 1/2 to 7 1/2 lbs. per sq. ft.) and do as good a job probably on a 65-foot span as most sailplanes do now in the climb condition; but as it leaves the thermal, this sailplane would cruise in the 110-125 knot range with at least the same glide angles, or maybe slightly improved, that we are achieving today in the 75-85 knot range. So, we are talking about a range of about a 25 percent improvement in cruise condition. There are other approaches. Our super sailplane may use a different philosophy in cross country flights. One that we are learning a good deal about all the time - and that is: How do you keep it going straight ahead and stay up? There may be sailplanes designed more in line with this concept. I think this is one that is worth investigating. It appears to me from conversations with a lot of people who have contributed ideas to this variable span concept that this is not a difficult problem to solve. It just takes time and money, like everything else. 

The standard class area of competition is another that is with us. In one philosophy or another, it will remain with us. I make that prediction again. I may be wrong. Dealing with standard class competition could be easier. I think we soon ought to establish a relationship with our home manufacturers and in some way or another through syndication, informal association, or contribution begin to have at least one representative sailplane from each manufacturer thoroughly prepared for competition. And again, to repeat, I think this means an added 2,000 man-hours for that particular machine and maybe more with a continuing responsibility of the people who fly that machine to keep in the very best of condition and the latest and most dependable equipment. These would be machines particularly designated for international competition. 

We don't have to make apologies to this group of people about wanting to win or having a desire for competition. It is a most desirable kind of activity, and I think that is what we are here for. The most important thing in the preparation of sailplanes for international competition is that we begin this chain of events that I have discussed right now. 
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Sailplane Preparation For Competition 

by Paul F. Bikle 

I would sure like to talk some about the things that George and A. J. were talking about but I've come to the conclusion, after some years of trying to compete with A. J. and George in competition, that I'd probably find it more appropriate to act in line with my demonstrated inadequacy and act as Crew Chief of this operation. I'm going to talk about preparing a sailplane for competition. 

When Ed first asked me to talk about this subject I was a little bit dismayed because I didn't think I had any particularly earth shaking things to say about it, so I asked a lot of people what they considered to be most important in preparing a sailplane for competition. After I got to thinking things over I found there was a great deal to talk about, still none of it very earth shaking. Before I get around to that, I might address the thing that most of the people mentioned first when I asked them. That had to do with ways of improving performance and the most frequent thing mentioned was the matter of smoothing wings (sanding), and how much this might be expected to help them out. 

I have observed that people spend a great deal of time sanding wings and many seem to find the best time to do this is during the contest practice days and even during the contest itself. I think we might consider whether this is the best way to spend time and effort, or maybe work on things that really don't take so much effort and might have a better chance of payoff. Most of us, in buying a sailplane or anything else have a limited amount of time so you should try to get the most chance of help from the time you spend. It might be of interest to take a look at just what people are achieving with their sanding efforts and surface smoothness. 

We just finished a 57-flight evaluation of nine sailplanes over the holidays and have the plots of the surface waviness measurements that we made on the sailplanes. 

Figures 1-2 

Figure 1 is of Alex Aldott's LS-1C. As you can see, it is very highly polished and also has had a great deal of sanding done on it, This was the LS-1c that was flown by one of the French pilots at Marfa. As you may also see, the reflections in the wing would not indicate that the smoothness was of the degree that you would like to see. 

Figure 2 is a picture showing Anne Enevoldson and Alan Bikle making surface waviness measurements on the wing tip of the same airplane. 

Figures 3-7 

In Figure 3 we have plotted the surface gage data obtained at six span stations along the upper surface. The scale along the bottom is in inches of wing chord with the vertical dash line drawn at 50 percent chord as a reference. On the vertical scale, each increment represents 0.001 inch curvature in a two inch arch for each increment of scale along the left side of the plot. The curved dash lines are mean surface lines while the heavy lines shows the actual surface and the difference between these two lines gives a fair picture of the amount of waviness in the surface. The left hand side is toward the leading edge. We can see that we have a fair number of waves and some of these are as great as 0.004 inch in two inches on the forward part of the wing. 

In the plot of Figure 4, the same kind of data is shown for the Standard Cirrus that we flew. 'he wings on this ship had also been sanded. It is the ship that was flown in the U.S. Nationals last year and placed the highest of the Standard Class sailplanes. This one also has waves about 0.004 or 0.005 inch in two inches and these waves tend to occur just in front of the 50 percent chord line and are at a place where they could be expected to cause early transition. 

Figure 5. The same type of curves for the Standard Libelle. The wings were just as they came from the factory--they were not sanded although they were clean and dry. On the whole, the waviness is about the same order as shown before, except for the one wave on the left inboard part of the wing which is a bit worse with a double amplitude to about 0.005 inch in two inches. 

Figure 6 is of the wing of an ASW-15 as delivered from the factory and at first glance it looks like it has more waves; but the deviation is less--it is about 0.003 inch in two inches. 

Figure 7 represents the measurements made of the 1-34; there are more waves and the amplitude is more than any of the other sailplanes-more than 0.015 inch in two inches. 

Figures 8-12 

Figure 8 is similar data obtained on the LP49. It is smoother than the 1-34 but still almost double the amplitude of the waves that were measured on the fiberglass sailplanes. 

In Figure 9, the curves are for the wing of the Diamant 18 that Ross Briegleb flew to win the National Championship at El Mirage last year. He had done a great deal of sanding on the wing before the contest. It's the best of those we have seen so far in these figures but it still had a few waves--as much as 0.004 inch in two inches. 

In Figure 10, this was one of the three ASW-12 wings that we have measured and, in this case the wing was just as it came from the factory except for cleaning it. It is not bad--there are some waves that are 0.004 or 0.005 inch in two inches--but it is in factory delivered condition. The waves that are of some amplitude seem to be quite far forward on the leading edge where it might be anticipated they wouldn't cause too much trouble-at least waves of this magnitude-although we don't really know. 

Shown in Figure 11 is the second ASW-12 that we tested. This is the one that Rudy Mozer flew for a number of years and which he had completely redone. As you can see, it is by far the best of those that we have seen so far. Generally, you could say that all waves are less than 0.002 inch in two inches. 

Figure 12 is the surface data shown in Soaring magazine awhile back for Ben Greene's ship as measured last summer right after the Nationals and shortly after the time he flew the ship to a new World's distance record. We have something less than 0.002 inch in two inches. 

The most that we can hope to get from this kind of data is some idea of what the waviness in the wings may be. What does all of this mean? Obviously, the LP-49 and 1-34 are not competition sailplanes although the wings were filled, painted and sanded to some extent. The resulting waviness is too much for consideration in this discussion although the wing on the LP-49 has about the same degree of waviness as my T-6 and is actually pretty good for conventional American metal construction. It's not very good but it's about the best the most of us are able to do. 

All four of the fiberglass sailplanes had waviness of 0.004 or 0.005 inch in two inches and it would appear, just from looking at the curves, that the differences between the two that were sanded and the two that were not sanded were minimal; there was probably some slight improvement. The LSIC was also polished and although we had no way of really determining what this did, we couldn't see that it helped nor did we see any detrimental effect. The Diamant 18 wing was somewhat smoother--about 0.004 as we saw it. I might mention that on the four Standard Class sailplanes we couldn't see any correlation between differences in performance and differences in wing smoothness. However, this is a rather gross evaluation and I don't think we could see those changes unless they were fairly large. 

In the case of the Diamant, I thought it was interesting that this ship was quite a bit smoother than the Diamant 16-1/2 that we tested last year. When we corrected the performance of the two airplanes for the difference in the aspect ratio, the polars fell right on top of each other indicating that, within the accuracy of our measurements, the extra smoothness did not help the Diamant although that again is a rather gross type of thing since they were two different sailplanes. 

In the case of the three ASW-12's, the data may be a bit more interesting. Here the "as delivered" wing was better than those of the Standard Class sailplanes. The second one was very smooth and about 0.002 inch in two inches, and the third one was about the same although I felt overall maybe a little bit better. Here there was also a difference in measured performance with the better performance consistent with the degree of smoothness that we observed in the wing. 

One could conclude that wings with less than 0.002 inch waviness in two inches did have an appreciable effect an performance. On the other hand, I really think you should be careful about such conclusions because, as is often the case, the wings that had the most work done on them and were the smoothest were on the sailplanes where the people that owned them probably had the greatest motivation; had sealed all the air leaks and had done all of the other many little things that you can do to help yourself out on the sailplane. I think it may be just as likely that the added performance came from those other sources as it did from the smoothness but I really don't know. 

The main point is that some people spend one tremendous amount of time on sanding wings. I would say, that except for very few cases, they haven't really achieved any great degree of increased smoothness. I'm not even sure that when you do you get smoother wings, that you achieve any great degree of performance improvement. 

Of course, all of this work is not going to do any harm and if you have the time to do it, fine, go ahead and do it, but it shouldn't be done at the expense of some other items which maybe were important and are a lot easier to do. 

Before I talk about some of these other things, I would like to make it clear that success in competition is going to depend primarily upon the pilot and it's going to depend upon the kind of things A. J. and George have been talking about and all the preparation in the world won't make up for any deficiencies in the piloting department. On the other hand, even the test pilot may be all but eliminated from contention by problems, usually pretty mundane problems, which could have been prevented by more careful preparation of the sailplane. In a sense, this type of preparation is an extension of George's remarks of two years ago and of the type of things that both George and A. J. said this morning when they were talking about winning by not losing. All of these things are associated with being very careful and making a detailed inspection of the sailplane, cleaning everything up, correcting any deficiencies and providing tools and spare parts for quick repairs or replacements during the contest. There are so many items to be considered that there is not time to do much more than list them. On the other hand, these are pretty simple things and there is really no need to discuss them. 

We shall start with inspection and cleaning. This may sound pretty mundane too, but actually open everything up where it is easy to get at. Take a look at things and at least you understand what is in there so if you have to do something during the contest you won't spend half of your time trying to figure out how to get in there and fix it. Look at all the fittings, brackets, rod ends and bolts and be sure that the safety devices are in place. 

When I got my new SHK and I took the time to do this, a castellated nut on the little elevator control stud--the one that drives the ruddervators-didn't have a safety. If this had worked loose it could sure have spoiled the whole day. How many people ever check the rigging on their ship before a contest? I never realized the problem was so great until we started running these performance tests. We found flaps that were rigged as much as 50 off from the cockpit control readings used to match the flap setting to the airspeed for best performance. Aileron droop has been as much as 50 different from that specified and that's just like carrying 5 degrees of flap around in the wrong place over some 30 percent of your wing span. It can also affect thermaling and stalls in the thermal. Things like this can really hurt in some cases. The aileron travel has been as much as 10' less than called for and this is a loss in aileron power which can degrade thermaling and roll response in general. Improperly rigged elevators and rudder controls can influence spin recovery and again could spoil your whole day. 

Speed brakes, which are not rigged and sealed properly can cause all kinds of problems. It would sure pay to check these while your ship is rigged and check it by loading your wings on the ground and make sure the speed brake controls go over center and will stay latched. A. J. told me yesterday he had the speed brakes come open twice on him while he was flying the LS-1 at Marfa this year. Regardless of the amount of checking we do on the ground the real way to check them is in the air. While you are checking the speed brakes, check the fit. Be sure that all the seals are tight and there are no air leaks around the brakes, and again under load as well as statically. This isn't always too easy to do. Looking at the 20 ships that we tested in the last year, at least one-half of them had pretty bad air leaks around the speed brakes before they were sealed. 

The general problem of air leaks is probably the area where, for any given amount of effort expended, you could make the greatest gain in preparing for contests. Every air leak isn't necessarily going to really ruin your performance but we have had enough cases where it does so that it sure looks like the best thing is to be sure you have no air leaks. Wheel doors obviously should be sealed and, to make doubly sure, you should have a wheel well which is airtight around the gear. Air leaks in this area show at least as much drag as carrying a fixed gear did, not an extended retractable gear, but a good fixed gear. 

Klaus mentioned yesterday about the necessity for sealing flaps and ailerons. This usually is riot too difficult and is probably high up on the list of pieces of work you can do with a good chance of a worthwhile payoff. Not only payoff in the sense of drag but also payoff in the sense of effectiveness which might even be more important than the drag. 

Probably the worst leaks we have seen have been on the canopies. These are not too easy to check but they can be extremely costly. We've had one case with a ship with an L/D of around 40 where the aft canopy seal was lost. The performance dropped to an L/D of 33 and was brought back up to 39 fast by resealing the canopy. On the other hand, a number of people fly their ships around with canopies cracked. I am sure there are some cases, just depending upon how the flow comes out of the canopy, where it probably doesn't cause very much trouble but you don't have any good way to know this. Once again, I would suggest that a good place to spend some time is sealing these things up. 

Air leaks around the wing roots can hurt your slow speed performance and increase your stall speed. Most ships have some provisions for sealing around the roots but if there is any question at all I certainly recommend taping in this area. 

Just common sense things. Certainly check the tires for wear and cuts and replace them if they are not in first-class condition. Remove and inspect the wheels and grease the bearings; check the brakes and adjustments. 

Carry a spare wheel assembly with tire and axle, spare wheel well doors, and a spare tail wheel and axle. On more occasions than I would like to think of I have seen pilots lose the best part of a day trying to repair or find spare parts for wheels or tires. If I remember correctly, George, you lost a good part of a day at El Mirage in the 1962 Nationals (two days). I think that this is probably more common than we realize (maybe only two or three times in a contest) but if it happens to you, all of the other things you do are liable to be of no avail. 

A good brake. There is nothing I appreciate more than knowing my brakes are going to work when I am going into a small field and obviously it can be the difference between just a retrieve from a small field and working on a ship all night to repair a bashed-in nose or a wingtip. 

When I talked to people, they hardly ever mentioned cockpit comfort. For most of us, this is an item of top importance and I do not think you want to wait until you get ready to take off before you worry about this. In the first place you have to try it in flight and I think you should be able to fly for six or seven hours without any feeling of discomfort. While you're doing this, make sure everything is secured in the cockpit and you are not losing things behind you and you are not having any-thing come loose and jamming things up at the wrong time. 

I can remember watching one of our pilots sand on his wings. It might sound that I'm real hep on sanding wings but he did and practically up to an hour before takeoff. At the last minute, right on the takeoff line, he decided his cockpit was not very comfortable so he pulled out the seat back to give him a little more room to stretch out. He took off and as soon as he released he dove back to the field because he found he couldn't get his gear up because his chute jammed the landing gear. After a quick ground adjustment he was off again and got his gear up O.K.; he flew like gang busters until he crossed the finish line at 50 feet, did a low 180 for a landing; this time the chute was jamming the gear in the up position. He didn't lose very much except a night's sleep while he repaired the gear doors and the bottom of the sailplane. 

While we're in the cockpit area, there is the simple matter of a clear canopy; get rid of scratches; make sure you can see through it well. A. J. talked about the importance of looking out and seeing what is going on and I couldn't agree more, but if you are going to do this to your maximum you have to have a clear canopy. It is not just a matter of being able to see through a bad canopy but you find that these things are distracting and it takes away your ability to see what is important. 

I'd certainly recommend, and this isn't a lot of work, that you remove your instruments and have them calibrated and bench checked. At least make sure that they are working properly. You should have some spare instruments, a spare airspeed and a spare variometer, certainly, and these should be in good shape and checked each year also. As in the case of a spare wheel, there are always two or three cases during the contest where somebody is madly dashing around looking for an airspeed indicator because the needle fell off of his or because it's got a bad case leak or something. This happened to me at Adrian in 1965 and Ben Greene lent me an instrument. Sometime somebody is not going to be around to lend you one and then you are going to be in deep trouble. 

I am always surprised at the number of sailplanes with leaks in the airspeed systems; about 30 percent of those we have tested have had bad leaks. You can't always say this is going to cause you trouble. In many cases it doesn't, but it can cause you a lot of trouble and it isn't that hard to correct and make your system leaktight. Last winter one of the test sailplanes we had leaked so fast when we put the leak checker on it we couldn't even raise the pressure in the line. A brief check showed that the trouble was primarily where the tygon tubing slipped onto the back of the airspeed indicator and, in this instance, it was just slipped onto the shipping plugs in the instrument. I talked to the pilot and he said he questioned that when to got the sailplane but the dealer told him that was a standard way of doing it so that's the way it was. It also happened that on that ship we also found leaks in the variometer and I don't think these are too uncommon; it's just that if you don't look for them you're never going to find them and they can cause you real problems. 

It is probably a pretty good idea not to hook the altimeter up to any of your static lines; just vent it to the cockpit and at least it is not a possible source of leaks and you are not adding any lag where you don't want it. There has been a lot said about variometers recently. When you pull the instruments for a bench check, the variometer should be checked for both its calibration and the total energy compensation. Of course, anything you do on the bench here you have to do over again in the air anyway but it is well worth doing. Total energy compensation has been treated in detail by a lot of other people and I will not try to go into that here. 

Total energy compensation and the altitude effects on the compensation have been covered very well and its importance depends pretty much on the individual and what reliance he tends to place on the speed ring. If he uses it for any-thing, then obviously the relationship between the speed and rate of sink should be meaningful. I have been sort of curious about this on many ships with relationships that were as much as 20 knots off. You could conclude that it might be better not to have one under those occasions. These errors may come from not taking into consideration a gross instrument error in either the rate of climb or the airspeed indicator. On ships where there are large errors in the airspeed static system, I have never seen anyone take these into account. There is one other thing that can be done very easily although I seldom see anyone do it and that is to take into account the effect of the fact that you are flying at some altitude above sea level. You get the speed and rate of sink relationships from looking at a sea level polar and here of course indicated airspeed and rate of sink can be used directly because indicated airspeed and true airspeed are the same. If you are flying at 10,000 feet average density altitude as you do in the vest quite frequently this could cause an error in the relationship of as much as 20 percent. If you are flying in the east where you might consider your density altitude as 5,000 feet, the error would be closer to 10 percent. You might think 5,000 feet is a little high for back here but normally you are flying on days that are warmer than standard and your density altitude tends to be 1,000 or 2,000 higher than what you are showing an your altimeter on the average. I'm not sure that this is real important because this whole idea of the speed ring is really dependent on what you think is going to happen in the next thermal. Whether you need to be any more accurate than a guess, which on many occasions may have a 40 percent uncertainty in it, I don't know. It does seem that if you do fly by airspeed a lot, you might as well have the best information you can. 

Of course, if you carry oxygen, check the system; you shouldn't accept any leaks otherwise half the time you will find your bottles are down and you don't have what you thought you were going to have. I've seen many ships that do not have a fill valve where you can get to it real quick without taking any covers and things like that off. 

I wanted to talk a little bit about radios and I might first say I certainly enjoyed Gren Seibel's book where he managed to wedge in about four, five or six choice remarks about electronic marvels and cans of worms. I couldn't help but think of this as I watched TV last week and listened to Al Shepherd and Ed Mitchell tinkering with Al's suit radio for an hour before they could go out for their first walk on the moon. These things are probably the greatest source of frustration I can think of. Obviously, you want to have your radios checked and have them checked by somebody who knows what they are doing and tuned up before a contest. It is probably a good idea to carry a spare but I think the really best words of advice would be to be fully prepared to carry on without radios. Once you start having your troubles, the frustration probably affects your flying a lot more than any real problem the lack of a radio causes. The only thing that is going to interfere with that type of advice is the general dependence on the radio for getting information at the starting line. 

A whole talk could be given on ballast tanks. We have seen pilots flying around the contest sitting in a half a foot of water in the cockpit because the ballast tanks leaked into the cockpit. That might be just an inconvenience and maybe not too important. Of greater concern, there were at least three cases last year where there was structural damage with ballast tanks because of plugged or sealed vent lines. I do mean sealed; in one instance the pilot had taped off the vent line and as he went up in altitude the pressure change across every square inch of wing where these bags were laying in it caused the surfaces to be noticeably bulged out. There was damage in the epoxy joints; a very risky operation. Of course, there is no sense in tying off the vent lines but I have seen cases of plugged vent lines. 

Preparation of the sailplane should include the turnpoint cameras. If you think about it the camera, under the present rule, is a pretty fundamental part of' the sailplane. Again, you do the obvious thing. You have them cleaned; check them over and be sure you have at least one spare with you (I always carry two); and make sure your mounts are rigid and properly aligned and checked out in flight. It pays to make some of those turns you make in taking practice turnpoint photos and practice turn photos are well worthwhile just from the pilot's proficiency standpoint. Go over the photos afterward and make sure that you can aim the cameras easily with the wing tip and that you know what you are going to take when you press the button. Also, check to see if the marks on the canopy show up like they should because the first contest day is pretty late to find out that you have troubles here and that you have to do something about it. 

In spite of what I said about surface finish, you should check over the surface finish on your wings and while you are doing it look at the fuselage nose and the portions of the tail where there might be a chance for laminar flow. You want to repair any of the obvious cracks and other defects. 

I have seen surfaces on two fiberglass sailplanes now where there was evidence of continuing curing after the wings left the molds and this has become evident after the sailplanes have been in this country for awhile. These almost look like the old plywood ships when we bought them up in the desert and they dried out; not nearly that bad but they had that appearance. These look worse than they really are; most of these defects have been only a matter of a few thousandths of an inch but since you can see it running along the spar all the way it looks terrible. Where you have a discontinuity it is obvious that you will want to do some filling and smoothing and it is not that hard because you can see where it is and you can work it out easily. Unless there are obvious deficiencies like this, just give the wings a light sanding to clean off all the small defects and wash them and wipe them dry before each contest day. If you plan to do more than that, it should be looked upon as a major modification type effort which does not come in the context of doing it in a month or so before the contest. If you try to do it at the last moment, you are going to end up doing that and probably not doing the other things. It is the kind of thing you do in mid-winter. 

I mentioned spare parts and you also want to be ready to make repairs. You should lay out the tools that you need for this and pack them carefully along with the spares. Don't just throw them into a big box out in front of every-thing but when you do need them you want to get at them right away so store them pretty carefully. They ought to be in the car or trailer someplace where you can get at them. While you are at it you ought to go over your car and trailer in the same way and use the same care as the sailplane. I'd make up spare kits for these too and I would certainly suggest providing for carrying spare gasoline and water because the failure of the car or trailer can have a shattering effect if you land 15 miles out on a good contest day if you don't get back again. As mentioned earlier, the problem is not one of what are all of the things you would do if you did all of the conceivable things you could think of. It gets down to the matter of what can be done best in the time available--where should you spend your efforts--what is the most likely to pay off. 

I have talked about sanding wings and suggested that there may be better ways to spend your time. Maybe you should forget about this because I think there are some people that get some sort of a philosophical or a mystic recharge out of going out and sanding and polishing wings at the last minute. If this helps the pilot's frame of mind, I would say go to it; make sure the lucky penny is stuck under the instrument panel; and make sure you have your lucky hat. If any of these improve the pilot's state of mind, they are more important than all of the other things put together. 

Questions And Answers 

Question: (Tom Smith) Regarding this statement you made on apparent continual curing, I have a Phoebus whose rear spar appears to be encountering this condition. When you get in the light just right you can see this condition. It appears to be a drawdown somewhere back around the 70 percent chord point. What comment would you have on the effect that this condition might be giving me? 

Answer: (Bikle) My guess would be that it would not hurt too much, but this is only a guess. We have not made any measurements on this particular phenomena. 

Question: (John Slack) This question refers to the speed ring. Do you, Paul, utilize this ring? Would you care to comment on this? 

Answer: (Bikle) I use it enough so that I feel that I want to know what it's telling me, so I, therefore, take the trouble to get the right numbers on the ring. I am very much concerned about the problem of what's going to happen next and because of this we shouldn't place too much reliance on the ring. There is certainly never any point in going any slower than what the zero thermal speeds on the speed ring call for. In fact, it can really hurt you if you do. So, if things are weak I tend to use it more so that I can make sure I am not going too slow; and I tend to use it at high speeds to make sure that I am going fast enough. 

Question: (Steve DuPont) This concerns sealing of the tail fuselage junction. I find that this has significance on the HP series in both handling and performance. Would you care to comment? 

Answer: (Bikle) Yes, I think I forgot to mention that in my regular lecture when I was talking about sealing. I had it in my notes. I think there is just as much reason to pay attention to the gaps on the tail. A. J. tells me that he has even devised a way to seal the air leaks around the gap of the moving tail stab on the new fiberglass ships. This certainly sounds like a good idea. 

Question: (Gren Seibels) Paul, in your various tests and on the data that you have been collecting on performance, have you had any opportunity to compare performance on a given ship with an eggshell or matte finish on the wing and then compared with a same type ship with a glossy type finish on the wings. In other words, is there any data to indicate that this different finish has any significance. 

Answer: (Bikle) I did touch on that, Gren, but I haven't done that recently. But I did it a number of times many years ago on the ships I had. About all I can say is that any effects are small enough so that I cannot measure them. I really don't think you can do that type of measurement in flight unless the effects are very large. This is the kind of stuff that should be done in the wind tunnel. There is a fair amount of data in the wind tunnel on this subject. I think the people have their own little tricks but the best data that you can draw from the tunnel test is that the 400 sandpaper finish is certainly adequate. And you are not going to gain anything by going any smoother. Certainly you don't want the polish or wax, or anything like that because you tend to pick up bugs more. I guess that might be a more general statement of what the general opinion is. If you are asking specifically about facts measured in flight then I just don't think there are any. 

Question: (Bill Felbaumer) You emphasize the importance of sealing up the canopy. Would you comment on what effect these little air vent windows have on the performance? 

Answer: (Bikle) I don't know. I FIND THAT THE FURTHER AWAY I GET FROM BEING WORLD SOARING CHAMPION THE LESS POSITIVE I BECOME ABOUT THINGS I DON'T KNOW ABOUT. 

Question: (Rob Buck) A lot of us Libelle owners have been curious about the canopy and the way it can be opened up in flight. I thought I would do some tufting around the canopy area. Have you tufted the Libelle? Is it critical as to size of yarn and placing relative to adjacent tufts? 
Answer: (Bikle) No, I don't think so. All tufts are going to tell you is what the airflow is and whether you have separation in flow or nonseparation in flow, and it will show you what the direction is. It isn't going to tell you anything about laminar flow or nonlaminar flow. I think you have an excellent idea and I say, "Go to it and let's see what it does." I had in mind the canopy on the Libelle and also Ed made remarks on the canopy of the Kestrel when I said that canopy leaks per se are not necessarily bad. I think Ed has said that he can fly in thermals with the Kestrel canopy cracked open and doesn't seem to have any great effect. 

Comment: (Ed Byars) It doesn't seem to have any effect that I can discern, Paul, however, perhaps I don't discern too well. 

Comment: Bikle) I have the same problem, Ed. 

Question: ( ? ) Paul, would you care to comment on how important trim drag is? 

Answer; (Bikle) Again, I don't have the answer but I have been working on it. There was a paper given at the OSTIV last year in Marfa. The author asked me afterwards if we could do some flight testing to verify the paper. We checked the paper and it certainly seemed to be technically sound. We have been running test points as we get a chance but it's an extremely difficult thing to measure. It seems like it's a little more important than minor differences in surface finish, anyway. I haven't come across anything yet that would make me indicate that it would show anything different from the theory. For example, on my own ship I have been checking this by moving in flight the CG by 30 percent. This means that I have been taking 75 pounds of lead and shifting it from the nose to back behind the trailing edge of the wing. I use another sailplane as a reference plane while we are doing this. It is a very time consuming and expensive thing but I think by the summer we will have enough points so that we can publish generally for that type of ship. By theory it shows that you would have increases in rates of sink in the order of ten fpm, more or less, throughout the speed range. It was surprising to me that when I first thought about it showed more increase in rate of sink at the high speeds than at the low speeds although not more percent increase. Now remember, that's over 30 or 35 percent shift in CG. I hardly think anybody is flying that far off in CG. I think as a general practice it pays to run your CG back as far as you feel you can satisfactorily fly the sailplane. This is pretty much an individual pilot judgment. For those of you that have the certified sailplanes I would say that you should balance the airplane so that you would be at the aft limit because they are supposed to fly all right in that position. Then if you don't like it, you can always move it forward A five percent difference in CG is probably going to make a difference in sink of maybe one or two fpm in sink. Once again, let me say that I have difficulty in measuring these types of things, but you certainly cannot afford to give it away either. 

Question: (Gleb Derujinsky) You nave mentioned sanding the wings but have you thought of any way to keep bugs off the wing such as teflon coatings or such things? 

Answer: (Bikle) There is no question about it. This is one of the reasons I am not too carried away with sanding wings. No matter how good the finish is it's probably not going to last any longer than it takes to get bugs on it. I don't know of any practical way to keep the bugs off. I guess it's not impossible but it depends on whether you want to do it. When we were running tests on airplanes in studying laminar flow, we used to cover the wings with a cover during takeoff and when we got up to altitude and the test conditions we would pull a rip cord and the covers would fly off. If someone was that concerned about it I guess they could do it. 

Question: (Doug Gaines) Paul, how about fairing in projections that you can't get rid of, for example, aileron horns, and that sort of thing? 

Answer: (Bikle) I tend to say, sure, go ahead and do it. You are certainly not likely to lose anything. Again though, I would urge that it not be done at the expense of not doing other things like bringing a spare tire. 
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SAILPLANE MODIFICATIONS 

by 

Wil Schuemann 

In the last year and a half or so I did quite a modification program on an open Libelle. It impressed a number of people so we are going to talk about it today. A lot of pilots spend thousands of hours smoothing wings and sealing gaps, these are modifications that mainly help on the low speed end. The only thing that the typical pilot has done that has helped on the high speed end is add water, and that doesn't really help the efficiency of the glider. 

I would like to show you that it is within your realm of capability to probe your own ship to find out where the problem areas are in the high speed region, and to show you that you can do quite a bit about it without ever touching your ship structurally or doing anything particularly drastic. In most cases you can do it with little work. At least a lot less work than say, smoothing a wing. 

With the open Libelle on which I worked, I got a net thirty percent improvement in performance at one hundred knots. About fifteen percent of that improvement came quite easily. I would say several hundred hours got fifteen percent, a good thousand hours got the next ten percent and the final five was just a fluke. 

I would like to spend a little time telling you about the instrumentation you need to probe your ship and what you should look for. And then at the end I will show you how it was applied to my Libelle. 

In high speed drag there are two principal ways that you get losses. One is having an excessive amount of turbulent flow on the surfaces of your glider. In the high speed region, especially on the flapped sailplane, the flow on the forward half of the upper and lower surface of the wing should be laminar and on the fuselage up the region of the wing the flow should be laminar. The forward half of the tail surfaces should be laminar. If you have more area that that turbulent, you are unnecessarily losing performance. 

The equipment you need to determine what part of your sailplane is laminar consists of 1/16th inch diameter plastic tubing that you get from your hobby shop and a stethoscope. The way you use it is to get into the cockpit with the stethoscope, take the tube and tape it to the side of the fuselage in the area of interest, and run it into the cockpit. Then go up and fly and listen. You will hear one of three things. If the flow is laminar, you will hear at most a gentle rustle or usually nothing. If the flow is transitioning to turbulent, you will hear a lot of little whistles either some odd tones or one predominant tone. This tells you that the boundary disturbances are beginning to get irregular or they are beginning to build up, and as they pass the end of the tube they make these little noises. When you get full transition to turbulent, you get a very loud roar. So there are three regions and the difference between the laminar quiet sound and the very loud, irregular roar that tens you the flow is turbulent is easy to determine. So every time you go up you can put one or more probes on your ship quite easily and plot on your own glider as a function of speed what areas are laminar and what areas are turbulent. If you find some areas that are unnecessarily turbulent, you can ask the question: why? Then when you do your work you know you are working on an identified problem area. 

Now as to the second major area of losses in the high speed region; this is what you need to determine them. You start out in the cockpit with a syringe full of red dye. The dye is water plus food coloring plus a few drops of detergent. 

Let me talk a little bit about the definition of separations. Separations occur principally in a region where the geometry of the sailplane changes too abruptly and the boundary layer leaves the surface. Downstream of that transition you always want the boundary layer to be attached to the sailplane. The typical places where you have this type of problem are at the wing roots and aft of the tail wheel. Another place that is bad on some ships is just aft of the horizontal tail and right at the rudder. 

If, for instance. you wanted to probe the wing root flow you go to the area of the wing root say just above or below the wing and say half way back on the chord and drill a 1/16th inch diameter hole in the skin, through that hole you insert your 1/16th inch tube so it is flush with the outside surface of the skin. On the inside you put just a little glue to hold it in place. Then run the tube back to the syringe. Then fly at the speed and flap setting you want to investigate and just trickle a little bit of dye out into the boundary layer. It will run in a fine stream all the way back to the tail if everything is all right, if not, it will run back and start to spread around. It will eddy and show all kinds of problems. if you have that kind of a situation you are going to have to do some sealing or some filleting or something to resolve the problem. 

If you take an hour or so to set up such a test, you can do one every time you fly. After a while you will know whether the flow is proper or not over your entire glider The third area turned out to be rather critical on the Libelle is not strictly a high speed problem but a general one. It relates to the fact that on most flapped gliders you don't know where to set the flaps or how to rig the ailerons. On the Libelle this is particularly true. The differential between the flaps and the ailerons should be set so as to have the optimum lift distribution all the time. To do this you need a homemade manometer (just a "U" tube with water in it) and some more tubing. (This is radio spaghetti, real inexpensive, a couple dollars per hundred feet.) The outer end of the tube is closed off by heat and a very small hole is punched in the side of it. Lay this on the wing at about 1/3 of the chord, seal it down with tape and it becomes a static port. Place 7 or 8 of these along the wing span. When you are in the air fly at one speed and check the pressure at each one of these static ports. It is not exactly this simple but essentially you should have the same pressure relative to static. You have to hook the other side of the manometer to static. You should see the same pressure at all of the various ports across the entire wing span. If you've got that you have the proper aileron, flap coupling. If you don't then it needs to be adjusted; and in the Libelle it needs to be adjusted quite a bit. 

The next thing you need is this book: Fluid Dynamic Drag by Dr. Sieghard Hoerner, Tuetfingen, Greenbriar, Ricktown, New Jersey 08723. A year and a half ago I didn't know anything about aerodynamics. A fellow in the lab where I work had it on his book shelf and I picked it up and started reading. It is very practical. If you can do fifth grade math you've got all you need in the way of mathematics to understand it. It's a compilation of all the flight and wind tunnel tests that are applicable to aerodynamics from the early thirties to about 1955. The author died a short time ago so the book may not be obtainable now. It is well worth having. 

Then I got a notebook and recorded a lot of data in it. Much of this did not seem to be worthwhile when I was gathering it. But after I gathered enough of it, it was amazing how I could go back and put together the story and determine performance that I never thought I could extract out of the individual data point when I took it. So it really makes a worthwhile record. 

I hope I have at least shown you that there is nothing complicated about gathering this information. It takes a little bit of perseverance but the results are dramatic as can be shown by the figures. 

· Lower wing surface completely turbulent at speeds over 80 knots 

· Flap position and flap-aileron coupling incorrect at speeds over 65 knots 

· Wing area error by manufacturer 

· Forward fuselage turbulent at speeds over 80 knots 

· Strong vortex shed from wing root at speeds over 70 knots 

· Separation aft of tailwheel 

· Lack of ventilation inlet or exhaust 

FIGURE 1 

Figure 1 is the list of all the problems that were identified on the open Libelle with regard to excess drag. They are not necessarily in the order of importance and without comment as to how we determined them. 

The first one that we found is that the lower wing surface is completely turbulent. All the way from the leading edge to the trailing edge at speeds of over eighty knots in still air and of over sixty to sixty-five knots in turbulent air. We found this with the little probe and the stethoscope that we talked about. Then we found that the flap position and the flap-aileron coupling were incorrect at speeds over sixty-five knots. We found this by putting the static probes on the wing and measuring the pressure distribution across the wingspan. 

Next, we found that the wing area was incorrectly stated by the manufacturer. There is a 7% difference between the actual wing area and that published. The actual wing area is 7% more than the stated area. This doesn't seem important, but if you are computing the wing loading at 7% higher than its true value it makes the high speed drag look rather bad. 

We found that the forward fuselage was turbulent at speeds over 80 knots. This was done with the stethoscope and the probe. That may have been a particular characteristic of my glider. We will get into that later. 

We found that a strong vortex was shed from the wing root at speeds over 70 knots. You may have noticed on this model Libelle as the flap comes up a gap opens between the fuselage and the flap. You wouldn't believe how that messes up the flow on the side of the fuselage as determined by the little dye test we described. 

Then we found separation aft of the tail wheel. This was not determined by any of the described methods rather was found as a result of building an exhaust ventilator in that area and not being able to get it quieted down later. We were able to get it quiet by redesigning the exhaust, so I assume there was a separation there. The ship had no adequate ventilation inlet or exhaust as it came from the factory. It normally used the cockpit for both, and this is a rather poor situation. 

Figure 2 is the ship as it finally looked. Note that the nose has been changed, the canopy cut and shortened, and the piece added to the fuselage over the wing with a fillet, new wheel well doors, moving fillets in the flap area, a new leading edge on the wing, a fillet up by the tail, 

Figure 3 shows the exhaust that was spoken of earlier, under the tail. 

Figure 4 shows the way air is brought into the ship. The gear doors were replaced with larger doors shaped to form a very shallow scoop to pick up the boundary layer and direct it into the gear cavity and subsequently up into the cockpit. (You can also see a little bit of the wing fillet that was added on to the fuselage.) 

Figure 5 shows the canopy, note how it was faired in at the front edge so that it is very smooth. It was sealed very tightly all the way around, tongue and groove joints were added along the side to keep it from shifting position. There was a clamp inside to keep it down tight. 

Figure 6 shows the cockpit. Note the top of the gear well has been modified too by adding a duct work to act as a vent. The air comes through the vents and attaches to the side of the inside of the canopy and acts to defog or deice rather effectively. It also shows the water ballast installation. We put water in it way back before we had much experience with water. I put in very large valves and also the tanks are rather large but the installation was successful. 

Normally the Libelle had the tow hook under the nose and another one in back just forward of the wheel. We took those off and put the hook on the landing gear itself Figure 7 so the hook retracts with the gear. 

Figure 8 shows the area aft of the doors, the holes are the dump chutes for the water ballast. When the gear doors close the whole area gets sealed up. 

The first problem that we stumbled onto was the leading edge. The air foil on the Libelle turned out to be virtually identical to the latest series of Wortmann Airfoils which are going to be on the Nimbus, for instance. The Libelle airfoil was designed by Heutter and not by Wortmann. The only difference between the two is at leading edge region. The leading edge of the Heutter foil is much blunter and it tips up a little. This, coupled with the flap positions on the ship as it was delivered, resulted in the whole lower surface being turbulent at higher speeds. So I fitted on to the front of the airfoil the Wortmann leading edge, which made it essentially like the recent Wortmann foils. That worked out very successfully. The leading edge modification accounted for over 10% of the total drag reduction at 100 knots. 

Figure 9 shows the front edge of the wing fillet, there is a piece on the fuselage and a little bit on the wing not very much. Now we can tape all the way around the wing because the canopy has been shortened. It also shows how much of a radius there is between the wing and the fuselage. You can also pick up a little detail of the flap wing junction. Figures 10, 11, and 12 show the area where the flap joins the wing. It is a pretty difficult problem to allow a smooth contour without any breaks as the flap moves up and down. Note that the gap between the flap and the fuselage has been sealed down to just a few mils so there is no leakage in that area. That is a particularly difficult problem to solve on the Libelle. 

Figure 10 shows the ship in the maximum l/d or cruise position. 

Figure 11 shows the flap in the up position; notice the gap is still Sealed all the way around. 

Figure 12 shows the flaps in the climb position. 

Figure 13 shows the tail wheel area. Note the exhaust fairing added to the fuselage extending the tail wheel fairing. We made the original hole at the very beginning and as we made more and more improvements it became increasingly obvious that this little hole was making an awful lot of noise. Then it dawned on me to add a little fin down from the rudder which formed a splitter plate which restricts the formation of vortices aft of the hole and quiets the noise. This is a very efficient way of dumping the ventilation air. 

Now let us talk about performance before and after. Let us compare it to an ASW-12 curve (I don't want to say that these numbers are accurate to one percent, but they are within five percent.) The interesting thing about the Libelle curve Figure 14 is that it is not a smooth curve like you always see drawn for sailplanes. It comes up to around 75 or 80 knots and breaks rather abruptly to a much higher drag level and then continued on out. The break in the curve is caused by all the area that becomes turbulent. The wing became turbulent, the nose became turbulent, and the wing root problem began to become evident. These accounted for the extra drag. This also accounts for some of the history of the ship in competition. The curve shows that the Libelle is a very competitive sailplane up to about 75 or 80 knots. The place where this ship is very popular is in the east, where we do not have the strong conditions which tempt the pilots to fly at the higher speed range. At the higher speed in the Libelle you pay a large penalty. By eliminating these problems we have brought the high speed end up to where it is somewhat comparable to A.J.'s -12 (A.J. Smith's ASW -12). We compared it to his ASW-12 in actual flight runs. It is comparable to the "12" at 80 knots and seems to be perhaps a little better at 100 knots. Interestingly enough none of the modifications had any effect at the low speed end of the curve. 

I think that pretty much covers what I wanted to say. I hope I have shown you that you can do some of this stuff yourself. There is no problem certainly with regard to determining what your problems are. 

QUESTIONS AND ANSWERS 

Question: What part of the thirty percent improvement came the easy way? 

Answer: Ten percent or so came from the leading edge, six percent came out of the wing area. The wing area thing really isn't a performance improvement; it was just a discovery we made along the way. The wing fillet really didn't involve a lot of work. The rudimentary fillet, which was probably just as good as the final one, combined with the fairing behind the tail wheel and the little bit of work that was done on the nose, probably contributed fifteen percent summed up together. I don't have a breakdown on how each of those improvements helped. 

Question: Did you seal the ailerons and flaps on the ship? 

Answer: Not until very near the end. I personally have a thing in not believing in an air tight seal. I tend to like to use long rather close gaps to form what is really an effective seal. If you look at the amount of flow you get through a crack of four or five thousandths of an inch, at the pressures we are considering, it is almost negligible. So I believe in wiping joints which aren't actually physically contacting. 

Question: I take it those are actual comparative flight tests that you make with the ASW-12? 

Answer: They are comparative tests and there is some absolute data in that curve. There are three real good runs at a hundred knots, the data point at a hundred knots is really absolute. There are about four runs at 80 knots under different conditions. The principal run at 80 knots is a 35 thousand foot run in rough air. The data point that is on the curve there is a rough air point. So those two speeds, at least, are absolute on the curve and the other points are relative to A.J.'s ship. 

Question: Is tape worth using? 

Answer: Yes. 

Question: What happens when you fix the flap on an open Libelle and fly it as a standard class ship. 

Answer: The answer is that it is disastrous. If you plan to fly in standard class don't modify your leading edge. 

Question: Can you provide an exhaust vent so you can use the provision for cracking the canopy for ventilation on an open Libelle? 

Answer: I don't think so because the pressure field over the wings will suck the air out that gap no matter what you do and that is not good. 

Question: Does the reentry angle on the canopy cause extra drag? 

Answer: We probed the flow in front of the canopy and it turbulent quite a distance in front of the canopy, probably entirely because of the reentry angle. There is a side comment by Professor Al Ormsby who tells me the side vortexes formed of the side of the canopy caused by the reentry angle benefits you somehow in the flow around the wing root. I can't understand why it ever would, but there may be something to this. 

Question: How do you open the area between the cockpit and the aft fuselage to let the air to the tail? 

Answer: I took the door off. The one that is normally closed when you are flying. 

Question: In regard to the nose modification? 

Answer: I may have got suckered into something here. We have had one Libelle that has been checked. The normal nose has about a four inch radius. And anything less than a four inch radius is marginal as far as triggering boundary layer turbulence. I had done a lot of repainting in that area, changed the gear doors, etc. Every time you hit a rock or something you would have to redo it. I think that I may have raised a bump when sanding for the refinishing. The bump then caused the turbulence and the modification corrected it. 

Question: How far then does the laminar flow extend since the modification of the nose. 

Answer: Not very far; about half way to the canopy on the top and a little farther on the bottom. 

Question: How about nose ventilators, are they serious sources of drag? 

Answer: If the opening -allows unrestricted air flow through the hole it is probably just as good as a smooth pointed nose. 

Question: Please explain in more detail the development of the idea to use dye for turbulent stream flow investigation. 

Answer: This idea was suggested to me by Professor Al Ormsby after he had attempted to use tufts. The tufts were very unsatisfactory. We were flying so close we were scared half to death and the observer still couldn't seen anything significant. Then the dye showed the problem very plainly. The dye runs back and enough of it dries to show up plainly. It also washes off easily afterwards. You must be careful not to put out too much or put it out at more than one airspeed. 

Question: What materials did you use to make all of the modifications? 

Answer: I used polyester exclusively. That is not what Fred Jiran recommends. As long as your mods are non-structural, all my mods were non-structural, polyester works fine on a Libelle, as long as you make sure you clean off the mold release. 

Now I have a Diamant and the polyester is useless in trying to attach to the epoxy it is made with. We have tried some test patches. 

Question: What wing loadings did you use? 

Answer: At times I carried as much as 240 pounds of water. I feel that for typical eastern conditions 100 pounds is plenty. The minimum wing loading was about 5.7 to 5.9. The maximum with the proper wing area, figure was up around 7.8 pounds. 

Question: Didn't you try some tests either on purpose or inadvertently with one wing filled with water and the other empty? If so what was your observation? 

Answer: Yes, this was in the early days of the water ballast idea. I was concerned about the flow from one wing to the other and the possibility of unsymmetrical loading. That was the original reason for using two valves. One day when I was high I dumped part of the water in one wing, and slowed up, went through a stall, etc. After checking that out, I dumped some more. The net result was that with one wing empty and 120 pounds in the other, I picked up just a very little aileron pressure. I tried it at all speeds and with the flaps up and down experienced no control problems at all. It took about a quarter of the aileron travel to balance that wing. I concluded that the water imbalance is not a serious thing as long as you know what happened. 
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