Clive’s guide for setting up aerobatic planes

The following notes assume that the power train and propeller combination have already been decided as being optimum for the aircraft to be set up. It is important to get this right as any change here will affect everything else. Use the motor manufacturers’ recommendations initially and adjust to suit. Don’t do any other adjustments until you are happy with this set up and then stick to it.
1  Centre of gravity

The CG can be a very personal thing that you experiment with over a period of time to suit your style. However you should always start initially with the manufacturer’s recommendation. Not 1 inch in front or 1 inch behind but exactly where they say! This will save you a lot of time as most manufactures have done their research and know the best position for their models.

Generally most manufacturer’s recommend a position at the forward end of the range which gives a nice locked in feel, and when rolled inverted requires a slight amount of down elevator to maintain level flight.

Note:  The centre of gravity set here is for the initial flight testing. It is quite possible that it may need adjustment after the thrust line checks as the two are interlinked. Always remember, changing the CG will alter any mixing used later on in the 

set up. 

2  Thrust line
This acts in two ways and affects up/down thrust and side thrust. Setting these up correctly allows the plane to track straight when power is applied.

To check the up/down thrust line set up, fly the model and trim for straight and level flight at third power. Once trimmed, fly straight and level again and increase to full power and watch what happens. If it dives, there is too much down thrust in the model, and conversely if it climbs it has too much up thrust. 
Do a second check on this by trimming again for straight and level at third power. As before again apply full power, but this time pull up into a vertical climb and watch what happens. If the model pushes towards the belly it has too much down thrust. If it pulls towards the canopy there is too much up thrust. 

To check the side thrust set up, again fly the model and trim for straight and level flight at third power. Then fly the model directly away from you at full power and watch if it wanders to the left or the right. If it wanders to the right, it has too much right thrust and vice versa if it wanders to the left.

Do a second check, by flying a vertical climb in front of you at full power and note which way it wanders. 
Correct any deviance by adjusting the thrust line using washers behind the motor mount or by using mixers if flying with a computer radio as explained in the next section.
You should always do this on a calm day to get the best results.
4  Rates and exponential

Generally two sets of rates are used, high and low. Low rates are used for smooth style flying and high rates for 3D, helping with snap rolls, spins and stall turns.

Once again start with the manufacturer’s set up, then adapt to suit. On low rate, the ailerons should be set to around one roll a second on full deflection, the elevator should have enough authority to pull around the bottom of a square loop, and the rudder should be able to make the plane slightly climb in knife edge flight. Setting up the expo can be very personal and depends on how heavy-handed you are. Generally it’s nice to have a little bit of mush round the centre of the stick anywhere between 20-40%.

High rates depend on what you want to achieve. If it’s for 3D style flying, you need as much deflection as you can get on all surfaces. By this I mean at least 45 degrees for all flying surfaces with expo of 50-80% to feel the same around the middle as in low rate.

If high rates are set up for snap rolls, then just increase the rudder and ailerons so that when switching to high rate you get a cleaner snap

.

3 Mixings

 Mainly there are three different mixes used. Rudder to elevator, rudder to aileron and throttle to rudder. Two others may be used if you want to be really accurate and they are throttle to elevator and throttle to aileron.

To use mixings, obviously you must have a transmitter with mixing facilities on it, and generally most computer radios today have at least two free mixes on them which at least allow you to set up the main ones.

On most aircraft, applying rudder whilst flying causes the plane to pitch up or down and roll in the direction the rudder is applied. This is most noticeable when flying in knife edge flight.

A simple rudder to elevator mix with 4-5% up or down elevator as required will stop the pitching and a rudder to aileron mix with 2-4% of opposite aileron will stop the rolling. As with all adjustments these values are starting points as every plane is different, but with time and slow adjustment it is possible to get the plane to fly very straight knife-edge flight applying rudder only.

The third mix of throttle to rudder can be used instead of putting right thrust in the model so that in a vertical climb the model tracks straight. This is simply done by applying some rudder as the throttle is increased to compensate for the yaw the motor produces

Typical values are3-7%.

5  Differential

The purpose of setting up differential is to stop the drag effect the down going aileron has in rolling manoeuvres. Most computer radios have this facility as a built in program, but if not it can be done mechanically. Basically what we are trying to achieve is to have more up going aileron than down. The amount required varies greatly from some planes, usually with symmetrical sections and low aspect ratio wings, requiring equal amounts, to others with higher aspect ratios that can require 10-15% more up than down.

The test for this is to fly the plane in a vertical climb, apply just right aileron and watch what happens. If the model wanders off to the left you need to increase the movement of the up going aileron or decrease the movement of the down going aileron. Continue to adjust until there is just a clean roll in a vertical climb with no wander.

Once this is achieved do the same procedure with the left aileron. 
Note that adjusting the differential has the effect of decreasing the aileron rate so remember to increase this accordingly.

Although the above sequence of operations is in a logical order, it must be realised that any adjustment or mix will almost certainly have an effect on something else. This may mean that the whole process has to be started again and run through completely. You will be extremely lucky if you manage to complete the whole set up in one operation without having to go back somewhere as everything is interlinked. For this reason it may well be advisable to complete the rudder coupling mix first as this can affect the elevator as well as the ailerons. It may also be a good idea to initially introduce the mixing through a switch instead of making it permanent. That way if what you have mixed in is too adverse you can at least remove it to enable a safe landing to be made in order to correct the situation. To complete the whole set up to your complete satisfaction is not a quick process,  but with time and patience you will end up with an aeroplane that is much smoother and accurate to fly making it easier for you to perfect your aerobatic routine. 

