How to: Castle Creations SET RPM Governor mode and Auto Rotation mode
The purpose of this document is to give a general overview of the setup of a Castle ICE ESC and the auto bail feature (acting like a nitro machine when coming out of throttle hold for a fast spool up).
PLEASE READ THIS ENTIRE DOCUMENT A COUPLE TIMES BEFORE PROCEEDING TO UNDERSTAND THE FUNCTIONALITY AND TO GET A GENERAL IDEA HOW THE PROCESS WORKS.

Notes:
· I always disengage the motor and pinion from the main gear for safety reasons.

Note: If using a Futaba radio you must reverse the throttle channel. JR/Spektrum the default works fine.

· Since the motor and pinion is already disengaged from the main gear I always setup “Auto rotation enable” mode. This feature allows you to bail out of an auto by recovering the head speed quick rather then having the soft start come on when clicking out of throttle hold. More on this later….
ESC programming with the Castle link: We will use the Scorpion 4035-500 for this example with a 12s setup. Obviously you will use whatever setup you are using.
You will need the specifications of your motor in order to setup the Castle ESC.

Things you need from the motor manufacturer are:
· PWM rate (Pulse width modulation or Drive Frequency)

· Magnetic poles

· Motor KV
On the Scorpion website it lists the specs for each motor: http://www.scorpionsystem.com/catalog/motors/hk40/hk4035/HK-4035-500/
If you notice the motor KV is 500, Magnetic poles are 10 and the PWM/Drive Freq is 8 for the 4035-500. Typically the PWM for the scorpions are all 8 but depending on the motor Kv the pole count will change as an FYI. Obviously the Kv will change too.
You will also need to know the main gear tooth count and the pinion count. In this example we are using a 115 tooth main gear and a 13 tooth pinion. To check out different pinion combinations see the head speed calculator on Ready Heli’s site: http://www.readyheli.com/headspeed-calculator.html
You may need to change pinions in order for the Castle software to have enough ‘overhead’ to adjust the head speed.

· Launch the Castle Link software (If connected to the internet it may detect an updated version. Always best to download the latest Castle link software but not necessary)

· Plug in the USB cable with the Castle link and plug it into the lead from the ESC. Make note of the polarity - +

Plug in your lipo battery to the ESC. You can use a 6s rather then the full 12s here. Later on for the Throttle stick calibration and Auto rotation setting you MUST use the full 12s that you will be powering the heli with. Reason being mainly for the Auto feature needs this voltage in order for the full head speed to be obtained after we set the RPM mode.

Throttle tab (See screen shots)
· Vehicle Type: Helicopter

· Throttle Type: Governor mode

· Settings for governor mode: Set RPM
· Check the Auto rotation enable box

· Governor gain: Choose Custom from the drop down menu and make the value 10. This will need to be adjusted after flying. More later on this. 10 is a good starting spot.
· Initial spool up and Head speed change you can leave at the default of 5
· NOTE: The Head speed change value determines how quickly the head speed recovers when using the auto rotate mode. You can change this now if preferred. Start with a value of 17 and adjust from there.

· Click the ‘Calculate the battery voltage’ button and enter LIPO 12S (For this example we are using 12s. Enter your own information here)
· Click the ‘Enter motor/Gearing information’ and type your correct main gear and pinion (115t main gear and 13t pinion – See screen shot). Enter your own information here.
· Under the motor information this is where you set the information from earlier. Kv of motor is 500 and the Magnetic poles are 10. Click ok to save and get back to the main screen. Enter your own information here.
· Set you’re desired head speeds for normal, idle up 1 and idle up 2. The software will tell you what works or doesn’t depending on the gearing, Lipo voltage and motor Kv. Press the ‘Info’ button next to the head speed entered for more information. Later we will come back to this when we set the flat line throttle curves after programming the radio for the throttle.
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Screen shot for Motor and gearing continued next page
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The Cutoffs tab:
The Brake tab is not used for helicopters. Always fly by a timer and never hit the cutoff. Choose ‘Insensitive’ for current limiting. This will allow current spikes without ‘shutting down’ the ESC temporarily. No worries, it will be able to handle short bursts.
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The Motors tab:

Steve at Castle Creations told me all Scorpion motors like to run at low timing. The direction of forward is fine and make sure to set the PWM/Drive Frequency as we found on the motor manufacturers site of 8.
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The Other tab is to enable/disable beeps. I like them on… your choice here. Plus, when the controller is armed and no input has been given, every minute it beeps to notify you the ESC is armed.

The software tab is for your controller firmware updates etc…again, always best to flash the ESC with the latest firmware but I would read on Castles site about the changes. Keep in mind after firmware updates you should always recalibrate the throttle.
Ok… now to save the settings to the ESC:

Back on the ‘Throttle’ tab you will see the “UPDATE” (Send settings to Device) button. Click to send your setting to the ESC!
DONE!! Unplug battery and disconnect Castle link from the ESC and computer.
Calibrating the throttle in your radio (Make sure the pinion is disengaged from the motor)
Note: Now is the time to use the full 12s power during the throttle calibration and Auto rotation calibration

· Plug in the throttle lead from the ESC into your receiver if you have not already.
· In your radio go to the ATV/ end point adjustments of your throttle channel and set the high to +40 and the low to -40. This may seem odd but is the way to calibrate the throttle. Also, make sure your throttle trim is all the way down.
· Make sure you are in the normal throttle mode and the throttle curve is a linear line (0,25,50,75,100). We will adjust these after calibration.

· Set your throttle hold in the radio all the way down to zero when the throttle hold switch is engaged. Once done make sure the throttle hold switch is off. 

· With the throttle stick all the way up and radio turned on, turn on the receiver, and then plug in the 12s (or whatever full cell lipo’s you are using) to power on the ESC. You may not hear any beeps at all and this is normal.

· With the throttle stick still at full go into the high throttle ATV and slowly start to increase the amount from the +40 that you previously set. Eventually the ESC will beep. After you hear the beep, raise the ATV by 2 more points. For instance, the high throttle may end up around +87 when it beeps, raise it a couple more to say +89. Do not stay too long after the beeps on the full throttle position.

· Lower the throttle stick all the way down. The ESC will beep and this is normal although you are not done yet. Now go ahead and start raising the low ATV that you set at  -40 up until it beeps and go a couple clicks more after the beep. As an example you may end up with +89 on the high ATV and -102 on the low ATV. There is no certain setting for any particular radio due to variances in the throttle pulse width and this is why it needs to be done.
Congrats! The throttle is now calibrated and if you raise the throttle the motor should start spinning. You can unplug the Lipo and receiver battery for now.
Throttle curves and how they relate to the setting in the Castle Link software

Your throttle curves will be a flat line in each flight mode. This flat line corresponds to each head speed that you previously set in the Castle Link software.

With that said, after setting these we will set up the Auto Rotation feature and basically the normal throttle curve will be flat line at 0 all the way across. This is necessary in order for the Auto Rotation feature to calibrate/work. This will also make it possible for the ESC to arm itself as it needs to see a throttle setting of 0 before it will activate the ESC for obvious safety reason.
NOTE: Since normal mode is set to a flat 0 this mean if you accidentally click into normal mode while flying the ESC sees a value of 0 and will basically shut off the motor. Common practice is to set the first throttle point on the radio to 0 and flat line the rest to 30,30,30,30. You should do this AFTER setting up auto rotate mode. To initialize the ESC you will need to have the throttle stick all the way down in normal mode thereafter.
-Set the normal throttle curve to a flat line of 0,0,0,0,0 all the way across

-Set Idle up1 to a flat line of 70,70,70,70,70 all the way across

-Set Idle up 2 to a flat line of 100, 100, 100, 100, 100 all the way across
The Castle software relates a throttle percentage of 0-69 as the first box (Normal), 70-99 as the second box (Idle up1) and 100 as the third box (Idle up2).
Flight modes
Normal: This will now be the 0 setting to arm the ESC on power up. See note above
Idle up 1: 70% flat throttle curve = 2000 in box 2

Idle up 2: 100% flat throttle curve = 2100 in box 3
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Almost done! Shut everything down.
Auto Rotation feature
Ok, the first time I did the auto rotation setup it was down right scary!! You basically will be running the motor up to full head speed. Please double check the pinion is disengaged from the main gear and it is tight enough to not vibrate into the gear to engage it!

· Make sure that the throttle hold switch is off and the throttle stick is all the way down.
· Make sure you are in the normal flight mode with the flat 0 curve (0,0,0,0,0)

· Go into the throttle hold setting and raise it all the way up to the highest it can go. You want to stay on this screen and we will adjust this back down in a second.

· Plug in the receiver and then plug in the 12s power (Full cell count power). At this point you should hear the ESC come to life and count the cells of the battery.

· Flip into Idle up1 and wait for the motor to spin all the way up to full power
· Flip into throttle hold

· On the throttle hold screen start lowering the value slowly until the motor shuts down and stops. You can now exit out of the radio.

If all went well the Auto Rotation (Bail out) has been set.

To test this, flip the flight mode switch back to normal and the throttle hold switch to the off position. Now that you are back to the normal flight mode the ESC can soft start since it now sees 0. See note above: If you have set the normal curve to 0,30,30,30,30 you will obviously have to lower the throttle stick all the way down in normal mode to get back to soft start or initialize the ESC.
· Flip into idle up 1 and let the motor spin all the way up

· Flip the throttle hold switch on and wait for the motor to stop spinning as if you were doing an auto rotation…lah, lah, lah…..ooops, not going to make it so flip out of throttle hold. The motor should come back to full speed very quickly unlike soft start. Volia!
· NOTE: Remember; the ‘Head Speed Change’ rate in the Castle software determines how fast the motor spools back up. If you want the motor to recover faster raise the value. This value ALSO determines how quickly the head speed changes between flight modes. CAUTION: Do not make it too fast! Example; If you are almost all the way spooled down and come out of throttle hold the motor will spool up too fast and cause gear stripping etc.

Here is the Castle video on setting the Auto Rotate mode if this is not clear enough: http://www.youtube.com/watch?v=lV6VrUGiGxE
Flying: Fine tuning and adjustments
Normal start up procedure is to have throttle hold off and the flight mode in normal. The ESC will see the 0 flat line throttle curve to arm (Remember if you made the normal curve 0,30,30,30,30 the throttle stick will need to be all the way DOWN so the ESC see’s 0 to initialize). If for some reason the ESC does not count the cells and arm you will need to go back and double check the settings and calibrate the throttle again.

Now that the ESC and radio settings are done you most likely will have to change the Governor number. You will have to fly the heli and listen to how the motor responds and see if there are any strange tendencies. The initial setting was 10 which is a good starting place. In a nut shell the idea is to get the gain as high as you can without the motor ‘Jack hammering’ and listen to make sure the head speed is consistent through out the whole range. The only way to understand what this sounds like is you will know it when you fly the heli with the governor gain set too high or too low.
Fly the heli normally and see how it sounds and reacts. If it’s good then do some punch outs and fast descents to see if there is any over speeding and that the head speed holds. If you hear the ‘Jack hammering’ sound typically the Governor gain is too high. You can raise or lower the value a few numbers at a time (I usually do 3 at a time).For an example the governor gain on my 4035-400 in the 700E was set to 15. My 4035-560 in the Furion 6 is set to 7-12 which I am still tweaking and will go a little higher but it is pretty good at 10.

I know this seems like a lot of steps but after doing it once or twice you can do the whole thing in 10 minutes or less. Let me know if you have any questions and happy flying!!
