Engine Setup & Control
Setting up a heli engine, whether it be for 3D or a beginner’s style of flying, will be essentially the same. The same rules apply and setting up for both will be conducted in the same manner. However, I have found over the years that setting up the same engine to perform equally well in both areas of flying is extremely difficult (depending on the type and make of engine of course) and will always be a compromise on one or the other of the setups. This will not cause the hardened 3D flyer too many problems however, as you will rarely fly in normal mode for any length of time once you get onto 3D properly. So from here on you can assume that the running of the engine will be in your 3D, idle up or stunt position only. 
Your 3D engine tuning must take account of a number of different factors. Firstly your engine will be getting much more punishment and general work with 3D flying and as such will need to be run richer than normal. This is to ensure that your engine will receive sufficient cooling and also remain rich enough to avoid a lean run during hard 3D. Secondly your engine must be set to be able to take the throttle quickly rather than bogging-in when the throttle is applied. Thirdly the engine must be set to compliment the pipe or muffler you have chosen.

All of these settings are easily achievable with a bit of engine tuning and testing. There are some simple tests you can perform to see if your engine is in good tune. This will require you to have a rotorhead speed approximately set to suit your style of flying and your chosen pipe/muffler. At this stage an approximate setting is sufficient as a finer setting will be achieved later.
With the engine and heli set at an approximate setting the first thing to do is set the engines bottom end needle. The bottom end needle will not only influence the engines idling tick over but also its transitional capability, i.e. going  from low to high throttle and vice versa. The first thing to do is to set the needle so you have achieved an adequate reliable tick over. This can quite easily be seen and heard so no trick there! The next thing to do is to test the engines transitional capability. With the heli sitting in the hover position give it a sharp jab of throttle and note the engine response. If it goes to cut you are too lean. If it bogs in you are too rich. To achieve a finer setting, set the needle to an adequate response, take off and climb to a comfortable autorotation height. Assuming you have set the engine to go to the idle point when the auto switch is flicked, hit the auto switch and note the engine response. If the engine drops to a good idle and picks up well when the auto switch is flicked back off then you have achieved a good needle setting. If the engine hangs for a few seconds and ‘pings’ before dropping out then this would indicate a lean bottom end. Land the heli and adjust accordingly. 
The next thing to set is the top end main needle. This is now easier to set as the bottom end needle is set. Basically the main needle will give you your full throttle response and set the fuel cooling for your engine. To check if it is set well take off and fly a couple of circuits at different throttle settings and watch the smoke trail. If the trail is consistent at the different speeds then the needle is set well. If there is smoke at slower speeds which gradually disappears as you speed up then the engine is too lean. At his point land and quickly put your finger on the back of the crankcase. If the engine is lean then the crankcase will be too hot to hold your finger there. You should be able to hold your finger there comfortably for approximately three or four seconds, without having to scream out in pain! If the engine is too rich the smoke will be heavy and very oily. Try looking at the smoke to see if there are large droplets of oil, if there is you are running too rich. You may think that running your engine rich is fine, however consistently rich running of your engine means that your engine is not getting a chance to heat up to the optimum operating temperature. This will cause your engine to wear out more quickly and also lower its running performance by being clogged up with unnecessary oil and fuel. 
Most modern model heli engines are now of such a high standard that when running on large amounts of nitro fuel with a tuned pipe or muffler you can achieve truly huge amounts of power. But very often this power is being wasted because there is no means of controlling it, thus bringing the power in when it is required, independently of the rotorhead collective. No matter how well you set your throttle curve you will not be able to utilise your engine to its full potential unless you can control the engine power by some independent means. 

There is of course a solution to this problem, or rather two possible solutions.  The first is to employ radio mixes to give an independent injection of throttle when the rotorhead becomes loaded. This will require the mixing of aileron with throttle, elevator with throttle and tail rotor with throttle as the input of any one or more of these controls will load the head, thus lowering the operating rotorhead speed. When setting the mixes it is a good idea to set and test them one by one. For example set the aileron to throttle mix to the desired amount and then test by flying during which there will be a large number of rolls. Listen to the engine and rotorhead response during the rolls and adjust the aileron to throttle mix accordingly. If the rotorhead loads add more throttle to the mix. Continue this with all the other controls separately until a constant rotorhead speed can be achieved. Setting cyclic to throttle and tail to throttle mixes assumes that you are already getting the most from your existing throttle and pitch curves.
The second method is much easier to setup and more effective than the mixes but will unfortunately cost a bit more money. Employing an engine governor to control the head speed is the easiest and in my opinion most effective way of controlling the engine power. A governor will manage your engine control either as a compliment to or independently of your throttle curve, depending on the make of governor purchased. It is amazing how much more usable power can be developed from your engine by using an engine governor. 
There are different types of governor available on the market today. Some will control the head speed within a percentage band of your throttle curve, i.e. the governor will come into play when the head speed deviates by 5% approximately either high or low. The other types, which I prefer to use, will completely control the throttle by trying to keep it at a constant value regardless of the head loading. These types of governor will work independently of your throttle curve and so will take away the often tedious throttle curve setup process. It should be noted however that if such a governor should fail for any reason (which does happen, believe me) you should have an alternative throttle curve set in another flight mode that you can flick into in the event of an emergency. 
I have run with both types of governor and prefer the latter simply due to the ease of setup. The first type will compliment a good throttle curve but will not replace a bad one in any sense. In fact if you run this type of governor you should not even notice it’s effects until the head is severely loaded. If you were to flick it on and off when it is set right you should not notice any difference between your ungoverned throttle curve and the governed version, except when under load.

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.
