The Tail rotor and Gyro Combination

This is possibly the single most important component on any model  helicopter for it to fly right, and is vital, for 3D flying, that it is right. After spending all that money on a high quality heading hold gyro, you will want it to work at its best, and why not. 

The first points to look at are the positioning and mounting of the gyro. It has long been thought that placing the sensor as close as possible to the main shaft, or the axis of yaw, will yield better performance from the gyro sensor. However most modern gyro sensors are now of such a high quality, that the positioning on the helicopter will make little difference, except of course when this is taken to extremes. 
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As a result most model helicopter manufacturers have realised this, and have begun to provide a space or a separate tray onto which the gyro will be mounted, which allows the gyro to fit conveniently into the frames. Photograph 1 shows this.
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So, make use of this space to position your gyro sensor, as it is likely that this will be accompanied with a convenient way to route any wiring to the receiver and tail servo. 
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So now to the actual mounting. All gyros when purchased as new will be provided with self-adhesive foam pads, to allow the gyro sensor to be ‘soft’ mounted in an attempt to reduce any of the expected side effects of normal running vibration. The provided method of mounting will work just fine, but experience has shown that this mounting method can be taken a step further to give better tail performance and more secure mounting, as this can often be an issue as your 3D improves. 
Photograph two shows my own personal preferred method for mounting the sensor. This method has two separate elements:

(i) The foam pads have been increased to add vibration damping in conjunction with the solid aluminium damper, as provided with the gyro. This method leaves the sensor much less prone to vibration and will allow the gyro to work at it’s best.      
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The Velcro strap has been added to secure the sensor from rocking about, as this, coupled with normal machine vibration and aggressive 3D, can fatigue the foam pads over time. My normal method is to stick a small square of self adhesive Velcro to the top of the sensor, and then make a strap of the very same material by sticking it back to back.  It is important however to note that the strap should not be pulled too tight, but simply hold the sensor in case of a foam pad failure. The use of this type of strap will obviously depend on the configuration of the model. Some makes of model may require an alternative strapping system (see photograph 3), but I strongly recommend some kind of system be used to secure the sensor. It would be a real shame to lose a good model because of a foam pad that costs pennies!
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The next part of the tail to look at is the servo position and the control rod selection. This is fairly straightforward and will very much depend on the method used on the model in question. But whichever method the manufacturer uses, the best control rod will be the one with the least amount of flex and the most direct drive from the servo to the tail pitch slider control arm. Many manufacturers make adequate use of wire type control rods, which are fine for general flying and moderate aerobatics. However with extreme 3D, these rods can, (if not sufficiently supported along their full length) and often do flex which will lead to a reduction in tail precision and performance and also seriously over work your gyro. Various upgrade parts are available on the market today with a large number of the rods being made from carbon fibre or close equivalent. An upgrade such as that shown in photograph four is relatively inexpensive and will allow you to gain the maximum from that expensive gyro. It may also prove beneficial with nose heavy models to use such an upgrade to rectify any centre of gravity issues, as the rod length can be custom set and the servo position moved up or down the boom until a satisfactory C of G is found.

Tail blade selection.

Correct selection of tail blades is very important when attempting to extract the best from your tail. The actual importance of this tail component has widely become undervalued by both the helicopter manufacturers and often, surprisingly by the blade manufacturer, much to the detriment of the 3D flyer (this will be shown later). It is amazing how many 30 – 50 size 3D kits are supplied with short plastic tail blades, which simply can not and will not work sufficiently well for learning 3D.   

When selecting tail blades there are two main areas to look at; blade length and blade torsional stiffness

(i) Blade length

The length of tail blades to be used will actually depend on the amounts of power reserves you have available. Therefore it will be determined by such variables as type and size of engine and fuel being used in conjunction with the type of pipe/muffler chosen and whether you intend to run an engine governor or not. As this will vary so widely from model to model the following simple rules should be followed. An oversized tail rotor disk will severely load the engine and so leave the tail less controllable. Conversely an undersized tail rotor disk will not yield the full tail performance available and will force you to run the gyro harder, which can lead to gyro over working. Therefore the correct blade length selection is actually quite critical. Most model manufacturers will recommend a blade length which is designed to be used in a moderate engine power condition. Therefore this should be considered the minimum blade length to run, but not necessarily the optimum.  If you are running in a high power surplus condition, the blade length can typically be increased by about 5%. For example: a 50 size helicopter using a popular brand engine,  running on 20 – 30% nitro fuel with a high performance pipe/muffler and employing an engine governor, will come with a recommended length of approximately 85mm. In this running condition the blade length could be extended to 90mm and the engine performance will not suffer. In this condition the gyro gain can also be turned down although overall tail authority will increase.  

It may prove beneficial to choose a type of blade with an open ended finish, i.e. the tip of the blade is not sealed or rounded as shown in photograph five.


This will allow you to trim the blade to the required length which will suit your particular power surplus and give you a comfortable tail response. This can be determined by starting with the blade at full length, and then flying and trimming to suit. It should be noted that a blade with a rounded tip (as shown in photograph 6) will give a softer tail response, which may be more suited to some pilots flying style. Also take into account the length of the vertical fin as longer blades will sit closer to the ground and therefore be more prone to damage. 

(ii) Blade torsional stiffness

This can often be a trap that a lot of people can become caught in. Take this example; Having spent a lot of money, and chosen a high quality set of main blades you then decide to buy a matching set of tail blades because the will look better when on the model. But does this automatically mean that the main blade manufacturer will make good tail blades? Unfortunately it is often not as simple as that. Experience has taught that the tail blade selection should be made based on the individual merits of the blade in question, rather than on the merits of the main blades from the same manufacturer. This makes a lot of sense when you think about it. Why would you buy a product designed to do one job based on the quality of another product designed to do a different job? 

The actual reason for choosing a particular set of tail blades should be based on how torsionally stiff they are. So what does that actually mean? If you imagine holding either end of a tail blade with your fingertips and trying to twist them in opposite directions, then you are testing that blades torsional stiffness. This is the blades ability to resist the twisting motion over its entire length. 

If when tested a blade demonstrates low tortional stiffness (i.e. it twists easily) then this will lead to poor tail authority and will give your gyro and tail servo a serious amount of unnecessary work to do. The lack of stiffness will mean that the root end of the blade, at the grips will respond to a servo movement, but the blade itself will be unable to carry the input over its length and to the tips as it is not stiff enough. 

Therefore the ultimate aim is to find a blade that will have the minimum of twist whilst remaining light and having an effective blade width, thus increasing the usable blade surface area.
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.
Photograph 3 shows an 


alternative method in a 


situation where Velcro 


would not work.





Photograph 1 showing the gyro space provided on an older model the Kalt Cyclone 2
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Photograph 4 showing one example of a tail upgrade that is available on the market today.
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Photograph 5 showing an example of an open ended carbon tail blade
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Photograph 6 shows an example of a tail blade with a rounded tip








