Programming 101

By Lloyd Sullivan 

This article is not intended to be a recipe for programming any specific function. I will attempt to cover basic programming concepts. The particular buttons you press and the order you press them to accomplish these concepts will vary from radio to radio but the concept will remain the same. 

Reversing switches, Dual rates, and End Points come under the heading of the most basic of the radio functions and are actually considered as standard equipment now days rather than programming functionally. Exponential rate and P-mixes are what we are going to start with. 

Exponential rates

Exponential rate is a really cool thing. It is just like having automatic dual rate without having to flip a switch to get it. When you use dual rate to tame a control, you sacrifice total control throw to do it.  If you get into a situation where you need the control throw you sacrificed, the only way to get it back is to flip the dual rate switch back to high rate.  There is nothing wrong with this as long as you have the time and the altitude to flip the switch and then recover. Exponential rate allows a certain portion of the stick to be one rate (usually lower) without sacrificing any of the total control throw at stick extremes. Exponential rate does not change the amount of throw a control surface has. It only changes the rate at which it gets to full throw.  Let's say you put a value of 30% expo on your elevator. I do not know the exact numbers but for the sake of this discussion let's also say that an expo value of 30% will give you only 30% of the elevator throw when you move the elevator stick 50%. This would be the equivalent of setting the dual rate on the elevator at 60%.  Now with expo, if the first 50% of stick travel gives you 30% of the control surface travel, and we said above that expo does not change the total throw, then that would mean that the last 50% of the stick travel would have to give the remaining 60% of the elevator travel.  As you can see, this setup will produce an elevator which operates at 60% rate for the first half of the stick and the second half of the stick movement would give you the rest of the 100% throw which would be the equivalent of 140% rate. 

When you first start experimenting with exponential rates, go at it slowly to find the point that feels good to you. I would recommend a starting value of 20% expo and go up from there. One other thing you should know is, if you use JR radios, a positive number is used to increase the effect of expo and soften the control around center stick. Futaba gear uses the opposite logic and a negative exponential value will give you softer control around center stick. I am not sure which way Airtronics is so if you use Airtronics or Hitec read the manual to be sure.  It very important to get this right because, as you may expect, if you get the logic backwards it will make the control more sensitive around neutral and softer at the end of the stick movement. Be careful with expo. If you understand it and use it right it can improve your flying tremendously. If you use it wrong you can make your plane uncontrollable with plus or minus exponential.

Programmable mixers

Programmable mixers (p-mix)are one of God's gifts to RC pilots. Out of all the tools available on programmable radios today, the two tools which are the foundation for dialing in any airplane are the rate altering tools such as dual and/or exponential rate and the use of programmable mixers. P-mixers are used to train the radio to perform an action automatically when you perform an action manually. 

In this discussion I will use a few basic control examples for a programmable mix. The first is a mix that will automatically coordinate turns. Find an unused mixer in the radio and mix aileron to rudder. Ailerons will be the master channel and rudder will be the slave channel. Assign the mixer to a switch so you can turn this mixer on and off. Give the slave channel a mixing amount, say 15%. Now when you turn on the switch that activates the mixer, every time you give an aileron command the radio will automatically add up to 15% rudder. Adjust the mixing amount to give smooth coordinated turns.  The mixing amount may different for left and right. If 15% rudder mix gives left rudder with left aileron then –15% would give right rudder with a right aileron command. Be sure the rudder goes the same direction as the aileron command. If it doesn't, change the mix direction with the plus and minus sign. Also make sure the switch will turn this kind of mix off when you say. You do not want this mix on all the time, only when you want to use it for turns.

Another mix that you would want to be on all the time would be if you have a plane with two vertical fins that each have a rudder. You put a servo in each vertical fin in your new B-25. Plug one servo into the rudder channel and the other into let's say AUX3. Now set up a p-mix that uses the rudder channel as the master and AUX3 as the slave. When you give a rudder command the AUX3 channel also responds and works the other rudder. Mix amount will be 100% so AUX3 will have the same throw as rudder. Now for problem 2. Your rudder servos are in the tail of this B-25. You cannot hook up a linkage from either of them to operate the nose gear. No problem, install a nose gear servo and slave it to the rudder channel with another p-mix. Plug the nose gear servo into AUX2 and slave it to rudder. Now when you give a rudder command both rudders work and the nose gear too! 

These are just a couple of examples, others might be flap to elevator to re-trim the elevator as you add flaps. Rudder to elevator to dial out any pitch coupling in knife edge. Rudder to aileron to dial out any roll coupling in knife edge.  You get the idea. There is usually a programming solution for just about any bad tendency your plane may have if you have enough radio.

Not all radios have all the functions. Some have a lot of p-mixes some only have a few. Some have exponential rate some do not. You do not always need the top of the line radio to meet your needs. Complex scale airplanes need a lot more radio than sport fliers or trainer types. Usually, the middle of the road radios will have most of the programming capabilities.  Personally I think that you should have Dual rate and exponential on all flight controls. Servo end points and servo reversing are great tools if you do not depend on them instead of making proper mechanical adjustments to your linkages. There are a lot of things you can do to reduce the pilot work load with computer style radios. I will caution you that there are also a lot of things you can do to cause yourself major control problems if you do not use the tools properly. Understand thoroughly what you are doing before you try it in the air. They do not call these radios "Dial a Crash" for nothing.  If there is interest, I will give programs at the meetings for questions, examples, and explanations on programming. 

See you at the field

