A PLAIN SPEAKING & PAINFREE STEP-BY-STEP GUIDE FOR GUARDIAN STABILIZER
EagleTree  Guardian Stabiliser - “Jargon Buster” way to demystify, install and successfully fly your Plane.

Written (with a touch of humour) by a Fixed Wing Flyer
for
Fixed Wing Flyers

Guardian Stabiliser is virtually an Auto Pilot. if you can correctly install it and adjust Elevator, Ailerons and Rudder to your preferred flying style then you’ve cracked it.
Reaching to this stage is AKA “correctly programming it” – this is really a lot of tosh language from geeks.
Jargon Busters – here they come:

Pitch = Nose going up and down – you control with elevator;

Roll  = Aircraft baking as in steep turns – you control with ailerons;

Yaw =  A flat turn as in turns using rudder only.
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Figure 1

I thought I mention pitch, roll and yaw here because this can be confusing sometimes and as you can see these terms are used in the Guardian “Black box”.

GAIN = Sensitivity (twitchiness to you and me) as in too much rate in elevator making nose go up and down at a slight touch of elevator stick. So gain can be changed or set using either your Tx or on the Guardian itself.
Gain Control = Volume control in your wireless set or switch in your iPod. Gain (control) can be linked to a knob control in your Tx or if there is no knob in your Tx then you’ll have to rely on the Guardian itself. 

Master gain control - Now, here it can be a bit tricky, because Guardian has two gain control methods. The “Master gain control” allows you to adjust gain/ sensitivity/ rates simultaneously for all three axis (i.e. Ele, Ail & R) while the plane is in the air !  For this, you’ll need a “knob” controller in your Tx. 

You can use a Tx  knob e.g. variable flap control or throttle mix control. If you don’t have a knob control, then you you’ll have to rely on the Guardian “Black box” as shown in the pic. This means you’ll not be able to adjust the rate in the air but only after you’ve landed (as we all do anyway). So this isn’t a big loss, if you don’t have a “knob” (some might strongly dispute it …LOL).
Individual Gain Control  on the Guardian  – As shown in the fig1, here you can adjust each channel separately by turning the screw clockwise or anti-clockwise. (some geeks refers to this as pot) Obviously, you can only do this once the plane has landed. 
This screws have dual purposes – each screws not only controls gain on three axis but also allows you to reverse the deflection (direction) of control surfaces without reversing the servo at the Tx.  More on this later. 
2D and 3D modes : These are two different ways your Guardian autopilot can  take control from you and makes flying really relaxing. 

In 2D mode, the Guardian will automatically keep the wing level, even in gusty or cross winds. It really makes you feel as if there is no gust at all although you can see tree brunches moving and you should not be flying. Down side – no aerobatics or inverted flying is possible.
This mode can help you to recover disorientation – more later on.

In 3D mode you can do aerobatics without having to control two or more sticks at the same time. This is mode gives you a natural feel as well.
However, in 3D, the Guardian comes on its own – because once you’ve got the plane to go in a particular direction then let the control stick go automatically to neutral, the Guardian will keep you plane flying from here to the eternity (well, at least as far as you can see, hence heading hold, HH or heading lock, HL) until you apply aileron again to change direction. 
Now, the “automatically neutral” means you’ll have to take your fingers off the stick, if you use pinch method (as many others and I do) so this needs you  having 100% confidence in the Guardian. 

It’s essential you do this  otherwise the guardian will follow your last stick “input” as the instruction and the plane may not follow your chosen direction unless you correct it. This is what I meant when I referred earlier that 3D gives you natural flying feel except you don’t have to make constant correction for gusty wind. 
For example,

I find 3D is useful for take off because once I set the direction with ailerons and rudder sticks and allow sticks to go neutral, the plane will take off like an arrow without any more input/ control from me!!
3D even more useful for landing. Once you set the approach angle, wing levelled and direction to the runway (hopefully you’ve allowed then the stick to go neutral automatically), the Guardian will maintain this path, keep wings level and can land but obviously you’ll need to apply some flaring up in the last 5 second of landing. 
Well if that is not a POC landing then I’ll eat my hat any day. This is what I mean when I said Guardian is having an autopilot in your tool kit.

To test the Guardian that it really works during landing, I changed throttle from ½ to ¾, the nose did not show any sign of going up or change direction due to motor torque! 

How do I know if I’m using 2D or 3D?

A blinking green light in the Guardian means 2D mode
Take the toggle switch in the opposite direction, say up
A steady green light means 3D mode.

Learn and remember this switch positions because in the air or even on the ground (once all covers are placed in your plane) you’ll may not be able to see  these lights (more on this in the programme section)
3 positions toggle switch in your Tx -  Is it essential ?
IMO, it’s an optional extra, nice to have but not absolutely essential. Why?  The 3 position toggle switch allows you to change from 2D to Guardian off to 3D. It’d be useful for a beginner to Guardian so that you fly normally then switch on 3D or 2D at a safe height. Again, if you don’t like the feel of 2D or 3D flying or need further adjustments then bring the plane back manually by switching off the Guardian.  So I leave it to you to you decide. 
Above are a small hand picked vocab/ jargon/ key words you must know and understand before using the Guardian “Autopilot” (I’ve christen it and not by EagleTree”) in your plane. 
I can bet after you get to using it, you’ll be wondering how did I ever fly my plane without a Guardian. It’s a quantum leap, trust me, it’s like going from using a log table to a calculator. I can also bet, many of you have never heard the word “Log table” – then you haven’t really experienced what was a “real pain”.

How do I install Guardian in my model?

Instruction manual is very good here so follow that. As I mentioned, if you do not have a knob controller in your Tx, then you’ll have to leave that connection lead free.

However, a block diagram may help you to understand where the Guardian “fit in” in your radio system

[image: image2]
You must make sure the Guardian is physically fitted securely in your model on a horizontal surface and does not come loose in mid air. This will be a disaster and your model and possibly the Guardian would then be beyond repair. 
I can explain why so then I’ll be in the geeks territory. In other words, you don’t need to know the reason why at this stage. 

Remember to place it on the or as close to CG of your model and symbol of aircraft in G pointing nose of the model. This is important.

You can install G upside down but never G facing tail of the model

My Method 
I use a double sided adhesive foam between Guardian and a 1/32 ply false platform which is about 10 mm wider than Guardian. This I fitted with screws to horizontally levelled solid platform in the aircraft. I’ve even had to build a solid platform in my Catalina before installing Guardian. 

This allows me to take out G quickly, if needed.

A block diagram of Guardian installation Steps
· Must follow each step in the order given below:

· Please DO NOT skip any step

































































































































































































































































































































































































How to install a Guardian –a  step-by-step guide 
Follow these steps carefully then you should have no issues in correctly adjusting the Guardian to suit your flying style and fly successfully with a Guardian “Autopilot”.

If you get stuck at any stage, then recheck it here but please do not skip any step. Take your time in ensuring you’ve done everything as per the instruction here. 

You need to learn to install it correctly once then you can copy it as many time as you like.

A self-check list Tick boxes are given so you can mark them as you go along.
Step A     [image: image3.jpg]il



       
You do not need to install G in your model to carry out these two essential steps (A or B). Just link up G with an USB Micro-B (male) cable to a computer, follow the screen prompt and install the firmware update. 

Eagle Tree  link you can find here :

    http://www.eagletreesystems.com/Guardian/index.html  
Step B     [image: image4.jpg]il




After downloading firmware update, you will see the screen shown in Fig 1.  It’s essential that you check Flapperon input unmixed is NOT ticked and “Fixed Wing” boxed is ticked

I also suggest make 3D as your default flight mode. DO NOT forget to press the “Apply” box.

If you see artificial horizon is not horizontal then you can place the Guardian on a solid surface and the line will be as shown below. Suggest play with it a bit here and see what happens when you move the G. This shows that installing G firmly on a solid surface in your model is critical.  All the data from here would go to adjust your model in the air. 
[image: image5.emf]


Now,  goto 2D mode tab and select/adjust  as follows :
Heading hold gain            –      4

[image: image6.jpg]il





Automatic turn co-ordination   - 3
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Stabilisation roll angle    - 70     [image: image8.jpg]il




Stabilization Pitch angle -  50     [image: image9.jpg]il




Central Stick Stabilisation Mode  - select  DISABLED     [image: image10.jpg]il




Then do not forget to press “APPLY” Button
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Then goto 3D tab and select as follows :

2D Heading Hold (HH)    Enabled       [image: image12.jpg]il




Direct Rate 3D control    Enabled       [image: image13.jpg]il




Next, Direct Rate Speeds of Pitch, Roll and Yaw -      Pitch      Roll      Yam
                                 adjust all three to  0.75 Hz  [image: image14.jpg]il
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Derivative gain  -  adjust to  6
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As before, press “Apply” and save this in your file.  [image: image18.jpg]il




I also suggest keep screen print shots of all three pages and save them in your file for future reference. Now close the computer, disconnect G 

After completing Steps A & B, goto  Step C
Step C   Guardian Set up 

Step 1
· Setup your plane normally and get the radio configured correctly so that Ailerons, Elevator & Rudder work as expected. 

· Make sure all controls are mechanically set as close to neutral as possible and up and down movements are equal for all three axes.

    Avoid using sub trims, if you can.

· Ensure all control throws (R, A & E) are set 100% or as per the recommended throws for your model (however, later on you may wish to change rates to suite your flying style but not at this stage)
Step 2


Install Guardian, choose a solid mount that gives access to the USB port if you later need to connect up to a PC and most importantly , you can see and adjust the 3 individual gain control screws on the top side of Guardian . 
The mounting should be as close to the CG of the aircraft as possible.

Step 3

If you don't have a knob control in your Tx then leave out gain control connection lead.
But, you need to connect the mode lead to a toggle switch channel in your Tx. Normally a landing gear. I use #5 channel in Futaba radio.

Step 4

Set all 3 pots to about 75% of travel, all in the same direction, that's either the 9'oclock or 3'oclock, doesn't matter which you choose for now, just make them all the same.


Step 5

a.   
Keep the model physically to the flying attitude position using 

books or other solid supports on a flat table/ work bench. Make 

sure wings are level too.


b.
Connect the flight battery and wait for 15 seconds.

c.
With the model level,  check all controls still work as expected 

like before, this check is to see you have installed and wired the 

Guardian correctly.

Step 6


Checking aileron movement and direction after Guardian being installed
· Now, roll the model left & right, the ailerons should respond to counteract your roll input. In other words, if the right wing goes down, the left aileron should go up to try and level the wing, equally left wing down, right aileron should go up.

· If the ailerons move in the correct direction  then move on to the checking the elevator.

· If the Ailerons move in the wrong direction, reverse the centre Roll pot to the opposite direction (e.g. anti-clockwise this time), this will reverse the Guardians output for the aileron.

· Remember -  this only reverses the Guardians flight correction to the ailerons  in the air. So this is not the same as reversing a channel in the TX. This is a important point to understand
Step 7
Now, let’s set and check the ELEVATOR
· Move the elevator up/down with your control stick the elevator should move in the correct direction.
· Now, physically lift the tail up, does the elevator moves up too then this is correct direction to counteract your movements. 


In other words, if wind in flight moves the tail up, the Guardian 
autopilot should move the elevator up to level the nose.
· If elevator moves correctly, move onto check the rudder.

· If the elevator moves in the wrong direction, reverse the centre Pitch screws to the opposite direction, as you did with ailerons. 
· REMENBER again, this will only reverse the Guardians output for the Elevator and does not reverse servo at the Tx.


Step 8

Now, lets check the RUDDER , in 2D mode.

 The Guardian does not normally produce a lot of rudder movement but that’s normal and nothing to worry about.

· Wiggle the tail of the model left and right and carefully observe which way the rudder moves even though it may only be a few mm. 
· Again the rudder should move to counter the movement of the tail, i.e. if the tail goes left, the rudder should also move left.  And if the tail goes right the rudder should move right too.

· Again, if the rudder moves in the wrong direction, adjust the RUDDER (YAW) screw to the opposite position and recheck that the rudder now moves in the correct direction.
Now, the final TWO steps are left before you can flight test your model :

Step D     Setting the “level flight”
a.
Set the model on a table (or any flat surface) and place the model at 
level flying attitude. The best way to do this is lift up the tail and 
support the fuz with some books, foam blocks, something solid or 
even clamp it on a stand.

b.
Set the mode switch to 3D (or 2D) and connect the flight battery pack.   
wait 1 sec then within 15 sec.
c.  
Toggle the mode switch TWICE for example,  3D (2D (3D or in 

reverse order. So if you start on 3D then final mode switch will be on 
3D too.
d.
You will know that the level flight orientation has been set (or reset) 
when 
both A & E servos twitch once and then immediately return to 
level position.
e.
If no twitch occurs  then it can be because the switch gesture 
was not done quickly enough following powering up. Retry from step 
D.b to e until you see correct servos twitching movements confirming 
that level setting has been accepted.
Remember : You must do the level setting within 15 second of powering up. 

Level setting you need to do only once for a particular model but my suggestion is to do it after every 10 or 15 flights.

Step E    Setting the “Trim controls” 
If your model is already well trimmed then you can use this setting for G as well.  Otherwise, fly it without G, adjust and set the trim. Alternatively, do an approximate trim setting, fly the model with G and re-adjust trims as necessary in air then do the trim resetting for G after landing as follows:


a.
Connect the battery pack, wait for 1 second.


b.
Toggle the mode switch four times for example, move the 


mode 
switch from 2D (3D ( 2D ( 3D (or vice versa). So this 

time you started from 2D but final switch position is 3D.

c.
Your trim setting will be confirmed by A & E servos slowly 


twitching twice



As before, trim setting must be completed within 15 seconds of 

powering up your model.
This also another reason why I suggest make it a habit for waiting 15 seconds after powering up your model before you move mode switch. Otherwise you might accidentally reset either trim setting or level flight or both.
Now, after successfully going through steps A,B,C,D and E -  you’re now ready to do the flight test with G installed. 

And that’s it folk, for most conventional aircraft, you can take it out and flight test with confidence. 
Happy flying.

You’ll simply love flying with a G

:~)


My final advise is to carefully watch the basic Guardian setup video from EagleTree's websit vid title below. 

“Why Guardian is needed for both intermediate and advance pilot”
http://eagletreesystems.com/guardian/
Now that you’re armed with technical jargon, then scroll down and watch the second vid, you should be able to follow presenter, John Hobson’s technical language  

http://eagletreesystems.com/guardian/
I also suggest visit the following RCG site :
http://www.rcgroups.com/forums/showthread.php?t=1838362
Hope this has helped to take out some fear in using a Guardian in your model aircraft.

If it has helped you even in a small way, then I’ll consider “A job well done”

Cheers

  :~)

PS : This is my Version 16 September 2013 version. 

I’ll post anything I consider would help flyer in using Guardian under Addendum.
Send me a pm and I’ll try and answer your questions which hasnot been answered here.
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Step  B


Adjust setting up in General, 


2D & 3D modes using a computer








Step A


Download firmware update (1.18 or higher) from ET








Steps A & B can be done either before or after installation   of G in your model





Step E


Set Trims


using G





Double check everything then


go for a flight test in 


3D mode





Happy flying


You’ll simply love flying with a G





:~)





Step D


Set “Level“ setting in 


2D & 3D using G





 Step C


Follow the Setting up   


1-8 





Install G in your model as close to  CG as you can using double sided adhesive pad


or method I use and mentioned separately








