Helitronix Mixer
Thank you for purchasing the Helitronix Mixer.  Our products are designed and developed by model helicopter pilots for model helicopter pilots.  We welcome your feedback in order to improve our products.  Please direct any feedback to joel@helitronix.com.  Be sure to visit the Helitronix web site www.helitronix.com for the latest product information, hints and tips, as they are available.

Helitronix Mixer Features

· Compatible with 3 and 4 servo CCPM configurations

· Generates rotor head phasing of -45, 0, and +45 degrees

· Offers Digital Servo Centering for all 4 servos.  Digital servo centering allows you to electronically center your traditional and digital servos.
· Provides servo reverse switches for all 4 servos

· Drives digital and traditional servos

· Works with PCM and FM receivers

· Onboard voltage regulator allows operation with 4 and 5 cell receiver battery packs.  Full voltage is applied to the servos and the regulated voltage runs the mixer electronics.

The mixer is used for the following reasons:

· This unit allows you to connect gyroscopes to the aileron and elevator channels in order to provide fantastic stabilization for those rotor heads without a flybar.  

· Provides the exact phasing required for multi-bladed rotor head systems.

· Adds 3 and 4 CCPM capability to a radio system that does not already have it.

· With Digital Servo Centering, it removes unwanted differential throw in a CCPM system for the ultimate in precision.

Please note: 
The mixer uses components that are rated for operation between -22°F and +185°F (-30°C/+85°C).  It has been physically tested to operate at temperatures between +12°F and +150°F (-11°C/+65°C), limitations of the temperature testing equipment.  We do not recommend operating the unit outside of the tested temperature range because we have no experience with it at these extreme temperatures.
We have excellent results with the following gyros:  CSM-180, Futaba GY401, and Futaba MultiAxis GYA352.  The Futaba GY240 does not work well with this device and is therefore not recommended for use.

Mixer Setup

Physical Connections

The mixer must be carefully setup prior to your first flight with the model helicopter.  Please read all of the instructions before you begin.  Then, proceed as follows:
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Figure 1 - 3 Servo CCPM Configuration
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Figure 2 - 4 Servo CCPM Configuration

Figure 1 and 2 each depict a single swash plate configuration, a three servo and a four servo layout.  The labels on the diagram are used to provide names / numbers for each of the servos.  We’ll use these labels when hooking up the mixer so that the mixer is connected to the appropriate servos.  

Notice that the mixer has 7 leads exiting the top of the device.  They are labeled with numbers from 1-7 and each wire has a corresponding function and connecting device.  Leads 1 through 4 will connect to servos.  Leads 5 through 7 will connect to the receiver, either directly, or through gyroscopes on the aileron and / or elevator channels.  

Begin by connecting lead #1 to the collective servo / servo #1.  Connect lead #2 to the aileron servo / servo #2.  Connect lead #3 to the elevator servo / servo #3.  If using 4 servo CCPM, connect lead #4 to the opposite elevator servo / servo #4.  Servos 1 and 2 always control the aileron rotation, and servos 3 and 4 always control the elevator rotation.  Refer to the diagrams above for details.

For the initial bench setup, do not hook gyroscopes up to the system.  Add the gyroscopes to the system after the basic operation of the mixer device has been established.  This will greatly simplify the initial configuration.

When the time comes to add the gyroscopes, the gyros are simply connected in series between the receiver and the corresponding channel input on the mixer.  Connect the aileron channel to mixer lead #5.  Connect the elevator channel to mixer lead #6.  Connect the collective pitch channel to mixer lead #7.  Under no circumstances should you put a gyroscope on the collective pitch channel.  The use of gyroscopes on either the aileron or elevator channel is optional.  If you are not interested in stabilization for a given axis, simply do not install a gyro for that axis.  

At this stage, the receiver is connected to the mixer, and the mixer is connected to the swash plate servos.  Notice that the mixer is equipped with a bank of 8 dip switches.  The 8th switch is currently unused.  In numerical order 1 through 7, these switches control servo reversing for each of the 4 servos (switches 1 through 4), enable/disable rotor head phasing (switch 5), configure +45/-45 degrees of phasing when phasing is enabled (switch 6) and select 3 or 4 servo CCPM (switch 7).
Initially, disable phasing by placing switch 5 in the down position.  Use switch 7 to select the desired CCPM servo configuration.  If switch 7 is up, 3 servo CCPM is used.  If switch 7 is down, 4 servo CCPM is used.  If rotor head phasing is used, enable that option after the initial bench setup is complete.  It will make it easier to verify proper operation if phasing is disabled at this initial point in the setup process.

Transmitter and Gyro Configuration 
At this point, the basic switch settings on the mixer are correct, and the transmitter may now be configured.  Enable the transmitter’s STANDARD SWASH PLATE, NON-CCPM control type.  This mode is used to output one discreet channel for aileron, one discreet channel for elevator, and one discreet channel for collective pitch.  You do not and cannot use any CCPM function in your radio with this mixer.  

In the initial setup, gyroscopes are not connected to the mixer.  For the time being, set the transmitter’s aileron and elevator travel to 120% ATV.  The mixer interprets the servo travel volume on the aileron and elevator channel such that a value of 120% ATV with the mixer will provide throws equivalent to 60% ATV without the mixer installed.  The 120% ATV should provide a good starting point and may be fine-tuned during the flight phases to suit your flying style.  The collective pitch throw should have typical settings.  You’ll fine-tune the travel adjustment when you adjust your pitch curves.

If you do add gyroscopes to the system, you may need to adjust the transmitter configuration slightly.  It depends on the type of gyro in use.  If the gyroscope does not provide travel limiting, or if you are not using a gyro at all, the travel adjustments will always be made at the transmitter and won’t change from this initial setup.  However, those gyroscopes that provide their own travel limiting must be setup so that the total swash plate throw is mechanically sound, and has the desired reduced throws common with CCPM systems.  That is, the end result must be that the total servo throws for aileron and elevator channels are about the same as if the no mixer was installed and the transmitter was limiting the throws to 60%.  When using these types of gyros, the stick controls a rate of rotation, rather than an absolute travel position.  You will have to adjust the travel so that the rotation rates feel appropriate.  Flight testing will be required to get this adjusted correctly.  

Servo Configuration

CCPM control systems work the best when their mechanical setup is ideal.  The ideal mechanical setup has servos with servo arms that are precisely 90 degrees to the servo body.  This is not always possible, given the spline arrangement on the servo arm.  Align the arms as close as you can to start.  Then using the Digital Servo Centering, we’ll fine-tune the servo positions to achieve precise 90-degree angles.  For the initial setup, simply attach the servo arms as close to 90 degrees as possible.  We’ll fine-tune the setup after the initial configuration.

Mixer Configuration

Servo Reverse

Now that the servo throws have been preliminarily setup with arms close to 90 degrees to the servos, we are ready to apply power to the radio system.

Turn on the transmitter; center all sticks, trim and sub-trim, then turn on the receiver.  After about 2 seconds, the mixer device completes an initialization sequence.  At this time, you should hear the servos as they move into position.

With all likelihood, you will have to reverse the rotation of some of the servos.  The mixer allows you to individually reverse any of the servos.  This makes CCPM setup quite flexible and straightforward.  Dip switches 1 through 4 control the servo reverse function for servos 1 through 4, in numerical order.  

The goal is to configure the system so that the swash plate responds to your transmitter’s commands appropriately.  You will achieve this through the proper setting of the mixer’s servo reverse switches and the transmitters servo reverse switches.  Whereas the mixer’s servo reverse switches control the rotation of an individual servo, the transmitter servo reverse now controls the direction of an entire axis of control.  

For example, if a right aileron command rolls the swash plate to the left, you can either reverse the aileron servo output on the transmitter to reverse the whole axis, or you can invert both aileron servos, using switches 1 and 2.  If a right aileron command was correct except for the rotation of a single servo, simply use the appropriate servo reverse switch on the mixer to alter that servo’s rotation.  Be sure to check servo rotation for cyclic inputs as well as collective pitch movements.

Note that changes made to the dip switches are accepted only after a power cycle to the unit.  You will not observe a change in servo direction until power is cycled.

Our experience has shown that you should use the dip switches to get all the servos going the correct way for the collective pitch command, then, use the radio reverse function to get the axis of a command going in the proper direction.

Digital Servo Centering (Not just for Digital Servos!)
By this time, the mixer is hooked up and when you move the sticks, the swash plate moves in the appropriate direction.  Now we can fine-tune the centering of the servos in order to maximize the accuracy of the swash plate controls.

You may choose to use the Digital Servo Centering feature to provide the optimal mechanical arrangement for the CCPM system.  As discussed earlier, the ideal configuration places the servo arm at exactly 90 degrees to the servo itself.  With the servos in their natural neutral position, locate the servo arms as close to 90 degrees as you can get.  Then, use the servo centering capability of this unit to fine-tune the servos.

The mixer has three push button switches at the bottom of the unit (wires up top), from left to right, push-button 1, 2 and 3 (PB1, PB2, and PB3). Be sure all trims and sub-trims are centered on your radio. 

To enter Digital Servo Centering mode:

· Turn off power to the radio system.

· Press and hold PB1 while powering up the radio system.

· Wait 1 second after power up; then release the switch.

To restore trim values to factory defaults:

· Turn off power to the radio system

· Press and hold PB1, PB2, and PB3 simultaneously while powering up the radio system

· Wait 1 second after power up; then release the switches.  

· Observe that the servos have returned to their original, un-trimmed state.

The mixer employs a simple state machine to enable you to center all servos using just three buttons.  In general, use PB2 and PB3 to step the servo CCW or CW, and use PB1 to move to the next servo.  The mixer starts at servo 1, and each successive press of PB1 moves the state machine along to the next servo in ascending numerical order.  That is, first adjust servo 1, then servo 2, then servo 3, then servo 4 (if enabled).

The servo may be trimmed up to 30 steps in either direction.  

After making any centering adjustments, move to the next servo in the order until you’ve reached the end of the list.  You must cycle past the last servo in order to exit the servo centering mode and store the trim values in the mixer’s internal non-volatile memory.  Therefore, after adjusting the last servo, press PB1 one last time to exit the servo centering state machine.  Wait 1 second, then power cycle the unit.  You should observe that the mixer has commanded the servos into their newly assigned centered positions.  If this is not the case, you likely power cycled the mixer before exiting the servo centering mode.

Rotor Head Phasing

Rotor head phasing is a necessary procedure for those helicopters with multi-bladed rotor heads.  This feature should only be enabled after all the servos are going in the correct direction. 

First identify one of the setup conditions outlined below as appropriate for your mechanical configuration.  The descriptions below assume that the rotor head is viewed from the top down, while you stand behind the helicopter.
· Right hand rotation head, controlling the leading edge of the rotor blade.  Phasing should move the front of the swash forward and to the left at the 11 o’clock position when forward cyclic is applied.
· Right hand rotation head, controlling the trailing edge of the rotor blade.  Phasing should move the front of the swash forward and to the right to the 2 o’clock position when forward cyclic is applied.
· Left hand rotation head, controlling the leading edge of the rotor blade.  Phasing should move the front of the swash forward and to the right to the 2 o’clock position when forward cyclic is applied.
· Left hand rotation head controlling the trailing edge of the rotor blade.  Phasing should move the front of the swash forward and to the left at the 11 o’clock position when forward cyclic is applied.
Rotor head phasing is controlled by dip switch 5.  In the up position, phasing is enabled, and will be set according to the direction programmed by dip switch 6.  In the down position, phasing is disabled, and is effectively set to 0 degrees.  Switch 6 controls the phase adjustment, either +45 or -45 degrees.  If you’ve enabled rotor head phasing and the swash plate tilts to the wrong side, simply reverse dip switch 6, and power cycle the unit for the change to take effect.

After you have set the dip switches to the proper positions, place any blade parallel over the tail boom, and give a fore and aft cyclic movement. This blade should not move, or barely move at all. Any large blade movement observed indicates that the swash plate lock is not perfectly positioned and must be adjusted.  In this case, loosen the swash plate lock and rotate it slightly to make a minor phase correction.  Check for blade movement again. When certain that the phasing is correct, tighten the swash plate lock. When the system is properly setup, the rods going from the inner ring of the swash plate to the blade grips are as parallel as possible to the main shaft.

Gyroscope Setup

The configuration of the mixer is nearly complete.  The configuration of the gyroscopes is the final configuration procedure before the system is ready to fly.

When using gyroscopes with this device, you must setup the gyroscopes with the same care that is exercised when configuring the device for a tail rotor.  You must pay absolute attention to the mounting position of the gyro, so that a rotation of the gyro in the aileron axis causes the swash plate to tilt in the opposite direction.  A rotation of the gyro in the elevator axis must cause the swash plate to tilt in the opposite direction.  Failure to setup the gyro correctly will absolutely make the helicopter uncontrollable.   Triple check the gyro mounting before your test flight!

Some gyros feature a remote gain adjustment.  If you have the available channels, wire these into separate receiver channels.  If you do not have enough channels available, use a Y-harness to hook them together to a single channel.  Gain for both gyros will then be set together, and to the same value in this case.

We recommend that you use approximately 5-10% of the gyro gain for initial setup and test flying.  Very little gain is required to make huge flight improvements.  If the gain is setup too high, the rotor head will oscillate, or hunt, just like the tail rotor would under the same circumstances.  This oscillation could destroy your helicopter if the magnitude is too large.  Therefore, it is imperative that you start with a low gain in order to avoid gyro induced oscillation.

Carefully mount the gyroscopes in the helicopter, just as you would treat the tail rotor gyroscope.  If your gyros do not feature remote gain adjustment, make sure the potentiometers on the gyros are accessible for the initial test flights. 

Battery Care

Current draw of the Helitronix Mixer is under 15ma.  However, the use of additional gyroscopes in your system will increase the load of the system dramatically because of the gyro itself and the additional servo movement it creates.  Pay careful attention to the condition of your batteries each flight.  The best case would be to charge your batteries between each flight.  It’s not strictly necessary, but there’s no downside to having a fully charged battery pack running all of the electronics.  We use and recommend a minimum 1800mah capacity battery pack.

Warrantee Information / Crash Damage Checkup

All Helitronix products come with a 30-day money back guarantee.  If you are unsatisfied with your purchase for any reason, return the undamaged item to Helitronix within 30 days of purchase, and we will refund your money excluding shipping.

Should your helicopter crash for any reason, and you desire a checkup of the Helitronix Mixer, simply return it to us for a free checkup.  The checkup will be free of charge, but we do require that you pay the shipping both ways.

The Helitronix Mixer has a one year warrantee from time of purchase that covers manufacturing defects only.  That is, if you physically damage the unit from a crash, the warrantee does not cover this.  We expect the mixer to provide years of trouble free service.  If your device should prove defective as outlined above within the first year, Helitronix will repair or replace the unit at our option.    Please provide a copy of your sales receipt for warrantee purposes.   Buyer pays for shipping to Helitronix.  If the unit is found to be defective, we will return the repaired/replaced unit free of charge.  If the unit is not found to be defective, the buyer pays shipping charges.

For service, return units with a note explaining the service you are requesting, your phone number, and a return address to:

Helitronix, LLC

16 Heath Street

Marlborough, MA 01752
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