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Warning!

· The sensors on this unit can be easily damaged by excess pressure! 

· Violent / high torque starts of the motor will damage the internal sensors.
· Do not work on the fan while the beam is on the base unit. 

Doing so can damage the internal sensors.
· Use a lower voltage battery or PSU than the fan unit will be ultimately used with as this will keep the RPM low and also increase throttle resolution.

· This system is designed to measure the out of balance factor at low rpm.

· It is very important that the rpm is not raised to the point where thrust is generated by the fan unit.
· As with all rotating parts you must keep clear while they are moving.

· Do not work on the fan while it has power and is able to spin up.
Fitting the fan to the unit
Remove beam from base unit.
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Place Blu Tack on beam.
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Attach fan to beam, securing with the Velcro strap.
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Carefully place beam back onto the base unit. 
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Instructions of use
Step 1
Run the fan unit with only the motor installed there should be zero vibration. 
· It is important to note that some of the low cost out runner motors that are sold with cheaper fan units have been found to be a major contributor to the fans imbalance.

· It is possible to add weight to the bell of the motor at the right point to balance it.  
· The balancer unit can be used for indicating the imbalance and where to add the weight.

Step 2
Is the fan running true?
Before moving on to datum marking and calibration you need to check that the fan is running true.
· This is done by observing the tip of the spinner.
·  If it is describing a circle or appears blurred it is usually caused by an error in mechanical alignment with the motor and should be investigated before trying to balance the fan. I have found that most bad vibrations can be eradicated by paying the mechanical alignment attention. Once you are happy that the fan unit is mechanically straight and is not shaking itself out of the balancer you can proceed. 

Step 3

Datum mark
You will need to paint a white mark at one point on the fan. 

· This can be done by marking the spinner and fan with one white mark that runs from the spinner onto the fan boss so that the spinner can be removed and replaced in exactly the same place relative to the fan. 

Step 4

Calibration

To work out the "phase lag" of your fan and balancer unit you will need to unbalance your fan deliberately: 
· Add a SMALL weight to the inside of the spinner where your datum mark has been painted (by small I mean a piece of blu tack no bigger than a small pea). You now know which point is the heaviest because you have just made it the heaviest. 
· Re assemble the spinner onto the fan
· Spin up the fan to the LOWEST stable rpm that your controller will sustain.
Tip: To get slower and more precise speeds from your speed controller use a battery with a lower cell count than you will fly with.
The datum mark should now be stable in the light from the strobe at one point on the clock face i.e. 9 o’clock.
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We now know that the heavy side is 9 o’clock so the light side must be directly opposite at 3 o’clock.

· To double check move the weight away from the datum mark preferably 90 degrees away. Now test the fan unit again.
The datum mark should appear to have moved 90 degrees around the fan and the weight in its new position should be where we saw the weight and datum mark on the first test run.

If all is as just described then we can move on to balancing the unit

Step 5

Balancing
· To work out the phase lag remove the added weight and then spin up the fan again to its lowest sustainable rpm.
· The datum mark will appear stationary at some point on the disk, note the position and stop the fan. 
· Make the fan safe by removing power.

· Rotate the fan by hand to the position you noted.
We established earlier that the heavy side is 9 o’clock and the light side is 3 o’clock (note these could be different for you).

The datum mark could have appeared at any point on the disk it does not make any difference now to our earlier findings (heavy side 9 o’clock light side 3 o’clock)

· The fan requires weight adding to the 3 o’clock (light) position.

· Now repeat step 5 with increased sensitivity setting on the balancer until you can no longer see a single Datum mark at any speed setting.
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Multiple lines around spinner generated by brushless esc commutation should appear in equal brightness all the way round when balanced.

· If there are multiple lines with a gap in one place on the spinner the 

Fan is pretty close to balanced. Use an average of the multiple lines 

As the datum mark then add weight as in step 5.
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