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Time limited tasks

Time-limited tasks are the new thing in contest soaring. Rather than measure how fast you can cover a set distance, we measure how much distance you can cover in a set time. They have several appealing advantages. 
Time-limited tasks allow pilots of different skill levels and gliders of different performance levels to compete together. As time expires, slower pilots and gliders can come home rather than land out. CD’s can challenge the fast guys without discouraging newcomers.  Also, all time limited tasks give the pilot some control over where he goes. Ggood flying days aren’t wasted by a storm over one turnpoint, and someone can’t beat you just by being willing to chance hail and lightning. 

The turn area task is proving to be the most popular time limited task. In this task, the contest director picks a sequence of turnpoints, and a large radius, typically 10 to 20 miles around each turnpoint. He also picks a minimum time. You fly to any point in each of the “turn areas” and plan to come home above the minimum time.  Faster pilots go deeper into each turn area, slower ones nick the edges. 
This task preserves much of the “race” feeling of the assigned task. Nobody can beat you by picking some lucky or inspired turnpoint. It eliminates much of the mental workload of the pilot selected task: picking precise turnpoints, figuring out the distances and speeds, making sure you don’t get halfway there and then see it’s rained out, and so on. You just wander in to the area and turn around anywhere in it that feels good. It avoids gaggles that re-form at each ¼ mile AST turnpoint. Many pilots (and one important CD!) feel that the turn area task will end up being the dominant task in a few years.

Finishing on time

There one little hitch. As currently structured, it’s important to finish a time-limited task right at the minimum time. Making that decision right can dominate this task, much as start-gate timing came to dominate many assigned speed tasks. 

Why is it so important to finish right on time?  You get the climb up to start altitude for free, so the final glide is much faster than the rest of the flight.  You make the fastest average speed if you dilute the free climb and final glide in the shortest possible amount of regular flying on course. Thus, finish right on time. 

What’s surprising is how strong this effect is. Finishing over time can cost more than one point per minute. You might disparage one point per minute, but being only 10 minutes over time – an easy mistake – means 10 points per day, or 100 points in a 10 day contest. 10 points is a 1% performance increase. That’s like being in the next generation glider now. 
Let’s start with a simple calculation, in good East coast conditions. Suppose you can maintain 50 miles per hour on course, while thermaling and gliding, and then you do a 90 mph (80 kt) final glide from 5280 feet. (See Figure 1.) At 30:1, the final glide will cover 30 miles, and will take 20 minutes. Thus, a perfectly executed 2 hour turn area task will consist of 1 hour and 40 minutes of traveling 50 mph, giving you 83.33 miles, and 20 minutes of traveling 90 mph, giving you another 30 miles. Your total is 113.33 miles, for an average of 56.66 mph. 
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Figure 1.
Now suppose you blow it, misjudge how long the last glide will take, and fly a 2:20 flight. You cover 130 miles. (2 hours @ 50mph = 100 miles, plus the 30 mile 20 minute final glide.) Your average speed is 130/2:20 or 55.71 mph – nearly a mile per hour loss! In points, you get 1000 x 55.71/56.66 = 983 points. You lost 17 points just by misjudging how long the last leg would take – almost one point per minute. And that’s just the beginning. Longer flights usually expose you to weaker weather, and a greater chance of getting stuck low or landing out. 
As another way to see it, consider the pilot who thinks he should keep going because the lift looks better towards the end of the flight. To improve his average speed for the whole flight he must achieve better than 56.7 mph average in the next hour – he has to do better than 56.7/50 = 13% faster in thermals to make it worth continuing. That’s a lot! It’s usually better to head home.  
Is this just an East coast pathology? How does the effect depend on the length of the task, how fast you fly, how long you fly, and so on? 

Formula buffs will want to answer these questions by looking at the formula for average speed. First, the average speed for the task (56.6 in the example) is an average of the cruise speed (50 mph) and the final glide speed (90 mph), sensibly weighted by the time you spend doing each, 

                                                    Cruise time                                     Final glide time

Average speed = Cruise speed *  -------------  + Final glide speed * -------------------

                                                     Total time                                         Total time
Second, here’s the formula for how many points per minute you lose for being over time (technically, the derivative of the last formula). 
                                     1000                       Final glide time       Cruise speed – f.g. speed

Points per minute =  ------------------- *     -------------------- *  --------------------------------

                                 Total time (min)            Total time                   Average speed 

Both formulas show that the effect is most important as 1) final glide speeds are higher than cruise speeds, and 2) as the final glide is a larger fraction of the total time on course. 

From the formulas, it’s clear that finishing on time can be just as important out West as it is in the East. True, cruise speeds are often higher west. But final glides are longer and faster too. In Texas we often do final glides from 7000 feet AGL, and Minden or Tonopah can give final glides starting at 11000 AGL. Out West, you might cruise at 80 (average, including thermals) but then do a long 130-140 mph final glide from 11,0000’!  In sum, neither the final glide time / total time, nor final glide speed/average speed is obviously much lower in strong rather than weak conditions
The major effect is the task length. As total time rises, cruise time/total time rises. The climb to start and final glide are about 15-20 minutes everywhere. This is more diluted already in a 4 hour task, so diluting it a little more carries little penalty. 
For people who don’t like formulas, Figures 2 and 3 present some examples. I start with a two hour task in Figure 2. “East” is the same example I started with, 50 mph cruise, 90 mph glide from 5280 feet. I plot the points achieved depending on how far over or under time you are. You can see that getting right on time gets 1000 points. Under time costs a lot. 20 minutes over gives 983 points, as before. 
“Texas” uses a 70 mph cruise and 120 mph final glide from 7000 feet. I incrased the final glide L/D to 35 to incorporate some porpoising. I also included a climb in a 6 knot thermal from a 5000 foot start gate to the 7000 foot cruise altitude (this initial climb weakens the finish-early effect). The overall speed is 80 mph. Despite these big changes in the circumstances, you see that being over time has almost exactly the same costs as in the East. 

“Tonopah” pushes the cruise speed to 90 mph, and final glide speed to 150 (true) from 11000 feet (16,000 MSL). I include a 9 knot thermal from the 7000’ start up to 11000. The average speed goes up to 101.2 mph. Still, as you see in the Figure, the cost of going over time is about the same. 

“Ionia” is the other end of the spectrum. (No offense – I love Ionia – but it is weak there at times!) 35 mph cruise, 80 mph final glide from 4000 feet at 30:1. This time you see that being over is a little more costly. The main reason is that here the final glide speed is more than double the cruising speed, as it is when lift gets really weak. 

Figure 3 shows the same calculations with a 3 hour task. As you can see, the effect is smaller in a long task, but is still not gone. A 20 minute over time now costs 8-10 points. 
Mental Gymnastics

Being a good turn area task flyer is going to take a lot of calculating skills, especially on short tasks. You need to estimate the time on the final leg very accurately, including wind at various altitudes, how strong the thermals will be, how much you’ll gain on the standard calculation by porpoising, and so forth. If the first turn area is weak, you have to figure out where you’ll turn in the second area, and then accurately estimate the time through the whole the task. Whew!
The flight computer makers are all scrambling to help you make this calculation. But you will have to buy the latest equipment, and then probably several program updates before the calculations are really useful. More importantly, you’ll have to get good at making the calculations and using all the gadgetry!  
This is not good. I think a lot of resistance to the PST comes from the mental gymnastics involved. If the TAT grows to involve similar mental gymnastics, more pilots will feel “the heck with it, Charlie, just tell us where to go!” 
Solution

The outline of the solution is clear: Offer a slight bonus for going further distances. The bonus should just offset the advantage of the free climb to start altitude and fast final glide. We don’t want to add complexity by having pilots now compute bonus points too! We want to structure the task so that any flight in the first 20 minutes or so competes evenly. Then pilots can just wander in to the turn areas as long as they feel good, and come back casually any time in the first 20 minutes without worrying a lot about exactly nailing the minimum time. 

Here is one method that achieves the goals: Add 15 minutes to everyone’s flight time before computing their speed. 

                                  Distance

Scored speed = ----------------------- 

                           Time + 15 minutes

Remember that there would be no benefit to short flights if you had to climb to start altitude while the clock was running. The fast final glide plus the climb up to altitude is no faster than the rest of the flight. This scoring formula essentially adds back the time required to climb to start altitude, and once again the length of the flight becomes irrelevant. 

In the East coast example, the guy who finishes right on time gets scored according to a speed of 113.33/(2+0:15) = 50.36 mph for 1000 points. The guy who finishes 20 minutes over gets scored according to a speed of 130/(2:20+0:15) = 50.32 mph for 999 points. They flew exactly the same speed on course – 50 mph – and the scoring formula gives them almost exactly the same score! 

Figures 4 and 5 show how many points you get in this scheme depending on when you finish the 2 and 3 hour tasks. Compare with Figures 2 and 3.  You can see that now it basically makes no difference when you finish. That’s the point. You can spend a lot of time figuring out the precise optimum time to finish here, but it will make at most a  2 or 3 point difference. Two extra turns in a good thermal, or one turn saved in a bad thermal will completely outweigh all that calculation. Under this system there is almost no bonus or penalty for flying too long. Fly fast instead! Isn’t that what we want?  
An advantage of this scheme, as opposed to raw bonuses for distance or time, is that it smoothly fades out for longer flights, as the advantage to finishing on time smoothly fades out. In a 4 hour flight, the 15 minute “penalty” is diluted just as fast as the fixed final glide advantage.
Pilots may feel it’s “unfair” to be scored (say) on 50.2 mph when they “really” did 56.6 mph. However, pilots seem to understand handicaps without complaint. Also, the socred speed does not have to be published; it can just go in to the scoring formula. Unlike complex bonuses, it’s easy enough to add 15 minutes to your time and calculate your scored speed, and thus check the magic scoring program. 
With the time addition, it is not optimal to go for really long flights. This does not resurrect the old distance task. It’s best to go home as soon as your cruise speed declines from 50 mph to 49 mph. (Larger time additions can encourage longer tasks, and even substitute for the fixed minimum time, but we’ll leave that for another day.) 
With this little bug ironed out, the TAT can really achieve what we hope it to do. Go out on roughly the same course together, use your eyes and your sense of the weather to pick the fastest line; still see your buddies and a few markers without getting in a dangerous congested turnpoint; don’t get forced in to big blue holes or rained out turnpoints, don’t worry a lot about time, computers and tactics – a simple GPS that tells you distance to the turnpoint is enough. And may the fastest pilot win. 

Why do I bug everyone and write a Soaring article? Our rules committee is very sensible. They don’t make big changes like this from on high. Pilots must understand, approve, and demand changes in how we run contests. So, if you like the idea, tell the committee and let’s see if it works. 
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