FAILSAFE.....FACT OR FICTION?

The Problem:

There seems to exist a strong feeling that we can minimize the chance of a runaway airplane doing damage to persons or property......something that most of us would agree is highly desirable. Some think it should be made mandatory. 

It is doubtful that failsafe systems on your model’s flight control surfaces would be effective. There is no possible way that one can know in advance at what attitude your plane is going to be in at any given moment or exactly where it will be pointing at time of signal loss, therefore there can be no way for one to know what may happen to the plane from that point onward.....with or without failsafe. It makes no difference if the failsafe is made to spin the airplane down quickly or to have it set for a powerless glide. There is no way to predict the direction of the airplane or the consequences that the uncontrolled flight will have. All aircraft will act differently. Nevertheless, the common opinion is that It is possible to significantly reduce the damaging effects of an accident if we can shut down the throttle in the case of loss of control (either signal loss or a low battery situation).

How can we do this?

Such devices as transmitter operated kill switches or automatically controlled electronic switches have been used successfully in the past for the larger jets and gassers to kill the engine. Failsafe systems that detect loss of signal will return the throttle (or any other channel) to a preset position are commercially available. First let’s take a look at exactly what they will do and will not do.....
 Kill switches, as the name implies, are manually operated switches on the transmitter and operated by the flyer at his discression. The main purpose of this switch is to kill the engine (shut it completely off) by stopping the firing of the engine ignition. This is especially needed when turning the engine over for priming or for safety reasons when the plane is in the pit area or on display. Glow engine flyers can do the same thing with the throttle trim. Up to now these have been used mostly for the large gassers or jets. A simpler method to kill the engine is by attaching a servo to the choke....the engine can be “choked to death “from the transmitter. There are “Optical” systems and mechanical systems. Kill switches for the larger models have been almost universally accepted. Few of these systems, however, are fully automatic and rely on the discression of the pilot to activate them. In most cases they completely kill the engine resulting in a “deadstick” situation. Most do not detect a signal loss or battery voltage drop. These can be expensive if you have more than a few airplanes.
Failsafes;

Some 72 MHz transmitters that are on PCM mode have the capability of selecting failsafe positions of all channels including throttle so you can program throttle failsafe with some 72 MHz radios but it is not available if you are on a PPM radio. There are some serious problems associated with the PCM failsafe system.....see this report from the British Model Flyers Association. http://www.bmfa.org/news/bulletins/bull2_99.html  

If you are planning on staying on 72MHz, there are some “digital programmable servos” on the market which can be programmed to return to a predetermined setting when signal is lost. There are a number of failsafe “add-ons” available on the market today....they can be used to make your existing 72 MHz / PPM receiver capable of failsafe to the throttle servo. Simply plug them in between the receiver and the throttle servo and the servo will automatically go to a pre-determined setting when signal loss is experienced. Some will detect a low battery voltage and shut off the throttle as soon as the voltage reaches 4.0v. They can be inexpensive (as low as $15.00)

Most electronic speed controllers used today for our electric powered aircraft have throttle failsafe built into the system.....If you shut off your transmitter the throttle will normally go to low throttle or to off.....so if you are electric only you have failsafe throttle built in to your system.

The new 2.4 MHz systems also have built-in failsafe by virtue of the “binding” process. The stick settings of the transmitter are remembered by the receiver and any signal loss results in the receiver going to the pre-set stick positions. If you want the throttle to go to low position when the signal is lost simply set the throttle stick to low when binding the receiver.

There are many ways of having this safety feature available to you, It does not have to be expensive or involve complex electronics.....it is just software and it is changing every day as the manufacturers recognize possible problems with our systems. This is definitely not a clear-cut subject.....there are many variables. I have only identified a few.

 Source of the problem: 
I could find very few references to the use of failsafes for smaller glow engine airplanes. However, in terms of throttle failsafe there does not appear that regulations should apply any differently to the type of engine (gas or glow), the engine displacement, the type of airplane, the propeller size or the speed of the airplane. The most significant factor would seem to be weight or size of the model.....obviously a heavier projectile will do more damage than a lighter one regardless of the type. It would therefore appear that a regulation or recommendation regarding the use of failsafe devices should be directed at models of a certain weight. This would seem to be the most appropriate and the easiest type of rule to understand and administer. Very small airplanes, foamies and lightweight models do not present a possibility of doing serious damage and may be exempt from any failsafe rules

Limitations:

Of course none of the above precautions are a cure for everything..... Fail safe is at the very best only a helping tool, not a cure all. If there is a complete battery failure or a battery disconnect, for example, no electronic device on the airplane will work.....including the electronic failsafe. Most of these systems will not work if there is a mechanical failure such as a pushrod disconnect or servo arm failure. Naturally the more complex the system is, the greater the chance of electronic failure. One must ask himself if the added risk is worth the advantages that it offers. In my club we have had a number of accidents in the pitts with individuals trying to get their failsafe working. I have seen unrestrained models go to full throttle in the pitts when the transmitter was shut off because the throttle channel was reversed and failsafe became full throttle instead of low throttle.
Educate or legislate?

Researching this subject I could only find a couple of situations where failsafe is made mandatory.....I understand that AMA requires it for jets over a certain weight, giant scale and experimental airplanes. I read somewhere that some kind of failsafe is made mandatory in the UK for all models over 7kg. (15lbs.) There is at least one club in Canada that has imposed it on their membership and a couple who have “recommended it if the member has the capability”. Personally, I like my freedom and the right to choose. Imposition of more rules by the governing body would not have popular support but I think that an informative program of education would be welcomed by our flyers. After all, every modern electric ESC and all 2.4 radios presently do not give you any other option but failsafe capability.....You cannot disable the function. An extremely high percentage (soon to be 100%) of the future RC systems will have throttle failsafe “imposed” by the manufacturers and we will have no choice in the matter.

What about this one?


It works for all mechanical failures as well as electronic failures.

It works for transmitter loss. 

It works for receiver loss. 



It works on 72MHz.

It works for battery loss 



It works on 2.4MHz.

It works for servo failure. 



It costs only 1cent.


It can be understood by anyone.


It installs inseconds.
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