CH-47 Mixers

Overview of Mixers:  The Chinook needs four custom-programmed mixers to control the four servos.  In general, the controls will move as follows:  With left and right cyclic, the front and aft swashplates should both tilt left and right in unison.  With left rudder, the front swashplate should tilt left, and the aft swashplate should tilt right, and with right rudder, vice versa.  With increasing throttle, both swashplates should increase collective pitch.  With forward cyclic (DCP, or differential collective pitch) the rear swashplate should increase pitch (you can also program the front swashplate to decrease pitch at the same time, but this is a matter of preference).  With aft cyclic, the front swashplate should increase pitch.  
Overview of Custom Mixers:

	Mixer:
	Inputs:

	Front Lateral Cyclic
	Aileron and Rudder

	Aft Lateral Cyclic
	Aileron and Rudder

	Front DCP
	Elevator, Throttle and Rudder

	Aft DCP
	Elevator, Throttle and Rudder


Multiplex Mixer Programming:  I programmed my Chinook using my Multiplex Royal Evo radio, and the following is an overview of how mixers work on this radio.  First of all, the Evo does not allow programming custom mixers in a helicopter template, so unfortunately you have to set up the Chinook using a fixed-wing template.  Understand that the key to custom mixers on a Multiplex radio is that a mixer is just a list of all the control inputs that can affect a single servo.  So for the front lateral cyclic servo, you can create a mixer called FRT-LAT+ in the Setup/Mixer Def menu, and it’s inputs will be aileron, rudder and elevator.  
Note:  For my front and aft lateral cyclic mixers, I added elevator as an input because  with forward cyclic, the aft rotor will pull more torque than the front rotor, causing the heli to yaw to one side as you transition to forward flight.  By mixing in elevator on the lateral cyclic mixers, I could tweak out most of this tendency.  

I set up all four custom mixers so that all inputs have asymmetrical travel (the [image: image1.bmp] symbol) because I wanted to be able to adjust the travel to either side of neutral.  So, for example, the FRT-LAT+ mixer definition screen looks like this:  

Define mixer

	
	Name
	FRT-LAT+

	1
	Aileron
	----
	[image: image2.bmp]

	2
	Rudder
	----
	[image: image3.bmp]

	3
	Elevator
	----
	[image: image4.bmp]

	4
	--------
	----
	--

	5
	--------
	----
	--


For the front collective servo, you should define a mixer called FRT-DCP+, and it’s inputs should be elevator and throttle.  The AFT-LAT+ and AFT-DCP+ mixers are copies of the front rotor mixers; only their travel rates are different, as will be set in the next step.  
Once the mixers are defined, you can go to the Mixer menu and program the percentages for each mixer.  I ended up with the following percentages for each mixer:  

Front DCP

	Elevator
	20%
	70%

	Throttle
	-40%
	-24%


Aft DCP

	Elevator
	70%
	20%

	Throttle
	40%
	24%


Front Lateral Cyclic
	Aileron
	-65%
	-65%

	Rudder
	65%
	65%

	Elevator
	-60%
	-65%


Aft Lateral Cyclic
	Aileron
	65%
	65%

	Rudder
	65%
	65%

	Elevator
	-65%
	-60%


Notice how the positive and negative percentages are used to produce the correct direction of travel for each control input.  If a servo moves in the wrong direction for a particular control input, you can simply change the percentage to a negative number.  Also remember that you have the option of reversing the servos in the Servo menu.  In my particular case, I had to reverse the aft collective servo to get all the controls to move correctly.  Take your time with this and bench test the heli for every possible control input and make sure the servos (and therefore the swashplates) are moving correctly.  
That’s about it for the mixers.  From this point on, it’s all fine-tuning to suit your particular helicopter and your tastes for control sensitivity.  Good luck!

