                                                   3D Part 3  “Feel The Force!”

Last time we looked at 3D we left at the point where hopefully we would have a suitable model with the right set up to make a start on tackling some 3D flying.
So as not to go over old ground, if you missed the last articles then having a read of them will refresh our understanding of what we need to move forward. 

From this point on I am going to assume that we are dealing with a properly balanced model with correct control throws for 3D.

Mixers

There are a couple of transmitter mixes that many people might find useful in making the model handle better. 

These have to do with mixing out unwanted coupling of control surfaces that can knock a model off course and mean that the pilot is correcting unwanted movements as well as trying to fly some other manoeuvre. Some things are hard enough without the model working against you!

In many 3D manoeuvres the rudder is king. ( I can feel some people cringe already!) 
Yes the rudder, you know that wiggly bit on the back of the fuselage that you thought was there to steer the tailwheel, well, it is about as important as it is possible to get in 3D flying!
When you use large rudder deflections it often has unwanted side effects like causing the model to pitch up or down and also to roll.

This can be most noticeable in things like knife-edge flight.  Knife-edge flight isn’t as hard as it might look at first and can be made easier still if the model flies straight on its side without the pilot having to make constant corrections to elevator and aileron.
To set your model up properly you will need to employ two different mixers. You can use curve mixes if you have them, but straight forward linear mixes work just as well for this. These have the effect that as the rudder moves, you mix in a linear amount of elevator to trim in the correct direction to counteract the pitching movement caused by the rudder, and similarly on a separate mixer, you mix in a small amount of aileron to trim out unwanted roll coupling. 
How do you do this?

Choose a day with little or no wind. That narrows it down a bit doesn’t it!

At reasonable height (!!!) and with just enough throttle to give you a medium airspeed, roll your model onto its side, top facing you, hold it there and fly along the outward edge of the strip applying just sufficient rudder to stop the model descending.

At this point make a conscious effort to note first of all which way the model goes without you touching either aileron or elevator.
If it just flies straight with no pitch or roll, unless you are flying something very well designed and probably very expensive, you will have witnessed a small miracle and can ignore what is coming next.

 Does it come towards you? Then you will need down elevator when you add the mixer. If it flies away towards its own belly, then you will need up elevator in your mix.

Try to focus on one thing at a time, stick to thinking about the elevator at first although things will probably be going on with the aileron at the same time. Land the model and remember what way it went. A good tip here is to talk to a helper as you fly, you can confirm together what happened with the model when you go to set it up on the ground.
Go into your transmitter free mixers and set up a mix to a switch that you can switch in and out until you trial and error your mix. Set up rudder as the master channel with a small % mix of elevator as slave in the correct direction. Start with about 5% mix at full rudder deflection and set it up so that both right and left rudder give say up elevator if that was what you found when you flew the model, or down elevator if the model came towards you when on the knife- edge.
Fly the model again and flick the mix switch on. Go into knife-edge as before and note what is happening. You use trial and error to adjust the % mix until the model tracks straight on its side without wandering either away or towards you.
When you get this sorted you can either leave the mix on a switch or do as I do and set the mix to permanent on. That way you won’t forget about it in the heat of the moment.(I should point out that the effect of this mix will vary with model airspeed and unless you want to get into more complex mixing to throttle settings, I would suggest deciding on a nice medium flying speed and setting the model up to fly straight on that setting.)
Next move on to adopt the same process to set up the rudder to aileron mix. Set rudder as master and aileron as slave. This time though it is important to note that you will need to change the direction of aileron travel for either right or left rudder. Mostly you will find that you will need aileron mixed in the opposite direction to rudder travel, again I would start with a value of about 5% and use trial and error to get to the point where once on its side, you only need to balance rudder and throttle to keep the model flying straight and level. Again when you have it sorted you can choose to leave the mix on a switch, possibly the same switch as the rudder mix, or you can leave it permanently on. This can free up your mixer switch for something else if you need it.
Now you can practice flying on the knife-edge using the elevator to “steer” the model around the sky. With practice you will be able to fly complete circuits and figure of eights completely in knife-edge flight. You will notice that you need to adjust throttle and rudder when you are going up or down wind to maintain a steady height. As you get more confident, you can bring the whole thing lower down. Do be careful though, a momentary lapse of concentration or a wrong rudder input can wipe out your model in a most spectacular fashion!

There are other more complex mixes that we could talk about , but I’m sure if you persevere with these two it will make a significant difference to the way your model flies allowing you to concentrate on doing what you want without having to fight the model all the time.
So, what next with our newly set up model? How about some 3D finally?

I have heard people asking “what stick movements do you use” to do certain manoeuvres. This approach has only a limited use in describing different 3D manoeuvres. It is like someone asking you what stick movements you use to turn or land a plane. It is so variable and subtle that it doesn’t really work to describe it in this way other than at a rudimentary level. If you are looking for a simple push this here, pull that there and hey presto out will pop a perfect torque roll etc. then I’m afraid you are going to be disappointed. If you are serious about learning 3D you need to realise that it isn’t just what you push or pull on the sticks, it is TIMING and DEGREE and INTERACTION and SUBTLTY between the different controls and control surfaces that give us the required effects on our model. This has to be learned, practiced and perfected over many hours of learning, analysing and experimenting. You need to be flying a lot to learn the skills in the first place and to stay sharp, you need time on the sticks. To master your plane you need to understand it. You need to understand every aspect of what it will do in different situations. Eg, how and when will it stall, how slowly will it fly and at what angle of attack before it drops a wing etc. how much throttle do I need to hold it in a prop hang and how much aileron is needed to stop it torque rolling round. These are the type of questions that you need to go out and fly the model to the edge of its envelope and a bit beyond perhaps to really get a feel for what you can do with it. You need to learn to be comfortable with the plane, right side up, up side down, flying away from you and coming towards you both upright and inverted. This is all part of the 3D learning curve.
Learning 3D is part of a journey. You can’t shortcut the process. However much you want to do some spectacular manoeuvre you have to take the steps that lead you to that point at which you can seriously contemplate or attempt it. It is absolutely no use in “having a go” at something you are not ready for. It is almost certain to end in disaster. Panic sets in and before you know it you are reaching for the bin bag. I have seen this so many times where commonsense and an accurate assessment of one’s own flying skills and abilities are tossed aside in favour of blind hope. 
I would suggest setting yourself realistic goals. For example, can you loop straight- correcting rudder and throttle over the top ? Can you roll straight. Left and right ? slow enough to need the elevator and RUDDER as you go? Can you string half a dozen rolls together down the strip without losing the timing? Can you fly towards yourself both upright and inverted? These are the sort of things to practice and practice and practice until they become second nature.

Some people might wonder at this, but I can assure you this is true, ask anyone who can fly really well, once you can fly something like a rolling circle etc. and you get the timings and directions sorted out in your head, they become almost as easy to do and repeat as flying a half decent loop or ordinary circuit, but it won’t happen overnight. 
Learning that balance of control between rudder, elevator and aileron should be every would be 3D pilot’s first priority. Once you have got this sorted, it opens up so many possibilities. Harriers, rolling harriers, spins, flat spins, blenders, prop hanging etc. to name but a few. Without proper co-ordination, orientation and balance between your control surfaces you can’t begin to seriously get to grips with wild 3D.

You have to get to a point where you are comfortable with using particularly your rudder and elevator as interchangeable. This brings us right back to where we came in, the RUDDER.

Learn to use the rudder as a rudder, learn to use the rudder as an elevator, learn to use the elevator as a rudder and you will begin to see where I am coming from. 

I am aware that this is no easy matter, it can take years. But, as you progress you will learn so much and your flying will improve to the point where 3D flying just blends into a natural progression of your skills.

Here is a good way to check if your model is set up fairly well. This manoeuvre is called “A Wall”.

You fly the model straight and level at about half throttle and then almost simultaneously chop the throttle quickly and whack in a bootful of up elevator. The model should instantly stop and airbrake itself to a halt nose pointing straight up. The manoeuvre can be quite violent and looks like the model just hit a wall, thus the name. How is this a good test? If the model just flies up in a swooping curve you have one of two possible problems. (1) the cg is too far forward, (2) you don’t have enough elevator movement. If the model gets vertical and the wings rock violently or it flicks out that might indicate the model has too high a wing loading and might not be the best 3D platform. This is just rule of thumb but it might help you see if you are in the right ballpark with your model. If it just mushes up and stalls, try a bit more speed on entry.
From the “Wall” why not go for the Prop. Hang since you will now be vertical with no power on? 

To do this, just ease on the power until the weight of the model is balanced by the thrust you are applying. To keep the model vertical you will have to balance the throttle and at the same time work with your elevator and rudder to keep it all pointing straight up. This feels a bit like balancing a snooker cue and takes a bit of getting to grips with at first. Oh, by the way, the model is likely to be trying to roll to its left all the time. You will need to apply right aileron to halt the roll and keep it in balance.
As you get better you can let the model torque round and continue to use your rudder and elevator together to hold it in place. Well, nobody said this was going to be easy! Maybe you will see what I was talking about earlier on about the interchangability of elevator and rudder now! 

Good luck with the practice. I hope that some of you will be able to attend some of the 3D days planned for 2008. Please come along and see how some of our best pilots put all this into action and make it all look so easy! You will be made most welcome and there will always be someone on hand to offer help and advice if you want it.

Ally Young 

