Pitch and Throttle Curve Setup
To gain the most from that expensive heli and engine combination it is essential to optimise your throttle and pitch curves to help reduce the loading effects of excessive 3D. There is a process to go through when setting these curves and if followed it can yield high performance from your machine.

Before you can even look at any of these curves it is important that the collective pitch is set mechanically right on the machine to begin with. This is a simple process and relatively easy to set up correctly. It must also be carried out in conjunction with reference to the curves in your radio. Ensure in your radio that your pitch curve is set to be linear (see Figure 1).
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Figure 1. shows a linear pitch curve. It shows that as the collective goes from low to high the resulting collective pitch response will be in a linear fashion. 
When this condition is satisfied you will need to put your pitch gauge onto each rotor blade and check the corresponding collective output. It should be linear with the centre stick position at zero degrees collective and either end at identical values. For example if your travel allows +120 at full positive stick then the full negative stick should be -120. (You will not be flying 3D at these pitch levels but it is necessary to ensure your set up is linear.)

Once you are satisfied that your mechanical setup meets these conditions then you must return to the radio to set up your pitch curves. 

The initial curve to set up is your normal flight condition in which you will start up and take off with. This curve will probably be very similar to that in Figure 2.
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Figure 2 shows a pitch curve which starts at 30% and ends at approximately 90%. This will give a collective range from about -40 to +110 which is fine for normal flight. This will give a hover pitch of about +50 which is fine in most cases. I would advise starting with a curve similar to Figure 2 and then fine tuning it to suit yourself.

The next curve to set is your 3D curve (often referred to the as Idle up or Stunt position.) This curve should be designed give equal but opposite values of collective for full positive and full negative stick. This will allow the helicopter to fly inverted with the same ease as normal flight. Initially you may think that your 3D curve will be similar to Figure 1, a straight line, however there are a number of considerations that must be taken into account. A straight line will give you the necessary collective range but will feel very twitchy at the hover points and quite slow at the centre stick. This is the key for setting a good 3D curve. Ask yourself this question; where are my hover points when in 3D mode? Remember you will have two hover points, one inverted and one for normal flight, and these must be symmetrical about the centre stick which must be at 00 collective. 
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A typical 3D curve will look like Figure 3 below. You will notice that there are two flattened spots around positions 1 and three. These are your two hover points and are slightly flattened to make the hover points less aggressive. This is very useful when hovering inverted low to the ground when you don’t want an aggressive pitch curve. You will also notice that the curve starts at about 7% and stops at about 93%. This is a rough guide as it will depend on the actual full collective travel set, but what ever the percentage, it should yield between -9.50/-10.50 and +9.50/+10.50 full collective travel. Do not be tempted to go beyond 10.50 collective in either direction as this would be the absolute limit for most model helicopters, and will assume a helicopter running in a power surplus condition. Beyond these points the rotorhead will load, as very often there will be additional collective input from cyclic movements. 
By playing about with this curve you can fine tune the feel of your machine and properly harness the full engine power. One point to note however is to ensure the curve is as smooth and ‘linear’ (if you like) as possible. The smoother the curve the smoother the machine will respond. If the curve has wild jerks in it then so will the helicopter. A lot of modern radios make provision for smoothing the curve after it has been set. If your radio has this function, make good use of it.
Next to the throttle curve set up. This is relatively simple to set up, however the final set up will depend on the type of heli and engine being used. The initial curve in normal mode will be linear as before in Figure 1. for the pitch curve. The 3D throttle curve will however be very different. Figure 4. shows a typical 3D throttle curve. You will [image: image4.png]100
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notice that this curve is symmetrical about stick position 2 with both the high and low positions set to 100%. The mid stick (zero pitch) point on the curve is set just below 50%. This is important as when you go from very high pitch to very low pitch quickly you do not want the rotorhead to over speed. In fact the final tuned shape of this curve should allow you to go from high to low stick with the minimal of deviation in rotorhead speed. 

As discussed in the engine set up section an engine governor or limiter will help maintain the rotorhead speed at a constant, however this is not a replacement for a well set up throttle curve. If the curve is set up correctly with the governor switched off, the rotorhead speed should remain as close to constant as possible, with the speed only dropping when the head is loaded. With the governor switched on there should be no obvious difference except when the head is loaded when the head speed will remain more constant. For more information on suitable rotorhead speeds go to the rotorhead set up section in the Setup Tips area.
This is a basic introduction to your curve set ups and will require fine tuning to suit your own particular needs. 
If you have any questions on this or other topics in the 3D Setup Tips section mail me at info@3dheliireland.com and I will endeavour to answer your question.
