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| ntroduction

Thank you for your purchase! This instruction omanwill guide you through the installation and men of your Guardian Stabilization ExpanderheTatest

version of this manual is available in the Proddanuals section of the Support tabldtp:/www.eagletreesystems.coirhe online manual includes any updates that
were made after your Guardian was purchased. s€kead the entire manual carefully before proceedi If, after you read the manual, you havehierrguestions or
problems, see the “Have Questions or Feedback#badmelow.

What the Guardian Does

When used with the Eagle Tree OSDPrahe Guardian provides full featured inertial sitaation, and an on-screen Artificial Horizon disp. No additional
sensors are required.

The Guardian requires no warm-up period after ynadel is powered. The Guardian’s advanced festtuake it easy for you to perform aerobatic maneugieyou
are capable!) and immediately return to stabilitigtht when desired.

The Guardian is a stabilizerot a stall-preventer! In some airframes, stalling can create unrecter@onditions, such as spins, that may resultdraah.

Intended Uses
The Guardian is intended to be used exclusivelydoreational purposes in model planes, boats argd cAny other use is not supported.

Packing List
Your package should include the following: The @ilien, and a printed version of this manual.

Other Things You Need

To utilize the Guardian, you will need the OSD Bystem with an eLogger V3 or V4. Though stabtlan will work without them, a video camera anded
transmitter on your model, and a video receiveradeo display on the ground are normally requirddany Eagle Tree FPV dealers sell the requirddwi
equipment. A list of our FPV dealers can be foandur website atttp://www.eagletreesystems.com/OSD/OSD-Pro.htm

Steps to Follow

Installation and use of your Guardian should beegeisy and enjoyable if you follow these few steps

1. First, if you have not done so already, read thinciihg manuals for your OSD Pro, eLogger, GPS Exgrar@thd any other Eagle Tree sensors, to famiiariz
yourself with the connection and function of thdseices, and set this equipment up.

Read through this manual to understand the warndegsrmine the installation and setup sequenesflight tests, etc., of the Guardian.
If anything is unclear, see the “Have Questionserdback?” section below.

4. Range test and enjoy!
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Have questions or Feedback?

Eagle Tree is committed to providing great custosegvice. If you've read the manual and sometisnmt clear, just ask. We’'d much prefer to ttietime to
answer your questions, rather than having you wasievaluable time struggling with an issue.

To get help, visit the Eagle Tree Guardian supjtwead ahttp://www.rcgroups.com/forums/showthread.php?t=968. Chances are someone has posted a solution
to your problem already. If not, posting your peshithere will get a very quick response from thgl&dree community.

If you prefer to not post on the forum, or you fergdre is a problem with your Eagle Tree hardwplease open a support ticket with us at
http://ticket.eagletreesystems.camd we will respond to your support ticket as sasmve can (normally 1-3 business days). Noteyihiatnay receive an answer to
your question more quickly from our forum abovecsi many other Eagle Tree customers also monigdiotium. Note that when you create a support tjgkat will
be emailed a link that will let you check the statdi the ticket. If you do not receive the emdiistmost likely means that a spam filter is intptoey emails from
Eagle Tree.

Also Eagle Tree greatly values your feedback on vevcan improve our products. To leave us feedlfimrci new feature request or improvement, eitlost the
feedback on our support thread above, create avsurket with your feedback, or send feedbackttd://www.eagletreesystems.com/Feature/featuré.htm

Connection and Mounting

Connecting the Guardian to the eLogger V4 or V3 To next MicroSensor, OSD or PowerPanel—x
The Guardian plugs into the “LCD/OSD” or “LCD/TX'opt of your eLogger V4 or V3, as

shown in Figure 3, or it can connect to the 4 pipamsion port of the OSD Pro. If you
have a PowerPanel or other MicroSensors, thosédeésy chain” connect to the pins on thg
side of your Guardian, with the polarity as indezhbn the Guardian label. Note that the
Guardian can connect anywhere in the chain of sens@®nce the Guardian has been
powered, its status light should begin blinkingidapto indicate correct operation. To eLogger

Connecting the Servos
Connect your receiver’s Aileron output (or Ruddsreiver output, if the plane does not have Ailey@msl the Elevator receiver output to the OSD PAdlsron and
Elevator servo inputs. Then, connect your seredbeir corresponding OSD Pro servo outputs.

Note that when using the Guardian, the aileronsilshime routed through the OSD Pro if the modeltiath ailerons and rudder, for proper stabilizatiod RTH.
Note that this is a change from the recommendatiothat the rudder be routed through the OSD Pro, wherthe Guardian is not present.

Windows Software and Firmware Update

To use the Guardian, you must update your softteelEagle Tree Windows Software version 9.76r later. To update, download the latest software from the
support page of our website, locatedhitip://eagletreesystems.com/Support/apps.hthfter downloading and installing the softwatteg firmware of your Guardian
may need to be updated. To upgrade your firmwamenect your eLogger to USB, and just click “Heade, Firmware Control” and click the Update buttonthe
Guardian if the present firmware version is a highenber than the firmware stored in your Guardian.

Mounting the Guardian in your Model
Mount the Guardian in your model, placing it so el is facing up and the “airplane” drawing be tabel corresponds to the orientation of yowraft. A properly
mounted sensor will be perfectly flat with its ftdacing the direction of flight, when the aircrétin level flight.

We recommended mounting the Guardian with a piétemsided foam tape or Velrco to hold it firmly your airframe while reducing vibrations. To reduhe risk
of the Guardian coming loose, tape, adhesive,;oeehanical restraint may be used.

Mounting the Guardian flat relative to level flightimportant. However, minor mounting offsets @& compensated for by invoking your OSD Pro mamdiusing
the “Configure Guardian Stabilizer” -> “Reset Le¥ight” option described below.

IMPORTANT! When viewing the AHI through the OSD Pro as provided by the Guardian Expander after reseihg level flight, the line should closely follow
the horizon as the plane is pitched and rolled. lthe AHI appears to be moving in the opposite dird®n of the horizon in the pitch and roll axes, the you
likely have the Guardian Expander mounted backwards If just the pitch axis is moving in the incorrec direction as the plane is moved, then the Guardia
Expander may have been mounted upside down. Ensutieat the label is facing towards the sky and the-donductor wire is pointing towards the tail of you
model.

Vibrations

The Guardian is able to reject most levels of vibra However, very strong vibrations can impaebdity. To check for this issue after mountimg tsensor, perform
a vibration test by securing your model to a testd or stand and ramping up the throttle slowljlenvatching the AHI on your OSD Pro. If the AHédins to pitch
or roll significantly during this test, remount yoBuardian sensor further away from the motor, svaed any other sources of vibration or electroratign
interference.

I mportant Differencesin OSD Pro Configuration when using Stabilization

There are a few differences in how you configuee@8ED Pro, when stabilization is enabled vs dishbl&hese are described elsewhere in the documemire
detail:

. When running the Servo Analysis Wizard, full eleraand aileron stick deflection should be givetheathan partial stick deflection. Partial stick
deflection is recommended when stabilization isfdlisd, to limit RTH servo deflections.
. If your model has both ailerons and a rudder, tteeans should be routed through the OSD Pro wihailization is turned on, rather than rudder.
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. In Elevon mode, with stabilization enabled, the @isn performs the servo mixing, so you must tdfnmroxing in your radio. But, if you disable
stabilization, the OSD Pro will again expect mixednputs from your radio. Never turn stabilization off or on during flight if you have an elevon
model! Use the stabilization gain setting instead.

. If you have previously configured RTH with your O$1o, it is recommended that you return all RTHgAimits to their default values when stabilizatio
is enabled.

Guardian Stabilization On-screen Menus

Guardian configuration is done via the On-screeD ®® menus. Please see the OSD Pro manuals ferinformation on accessing the menus.

Here is a description of each menu item that maylirie be adjusted for the Guardian. Note thatteahdil information for each menu item is providadhe following
manual sections. Note also that the default vadmeshown in parentheses and where relevantatigeris displayed as (min-max: default).

Configure Radio Control Menu

. Reset Cruise Sticks/Throtl:recaptures the model’s aileron/rudder, elevatud,tarottle settings for level flight. These et are captured during the Servo
Analysis Wizard, but need to be recaptured if yauehre-trimmed your planeNOTE: the throttle needs to be set at “cruising sped” position when this
option is selected, if the RTH feature is enabled!

. Run Servo Analysis Wizard:lets the Guardian learn about your servo direstamd extents. See the Guardian Configuratictioselselow for more
information.

. Choose Model Wing Type (Fixed): This option lets you choose whether your modebistandard or elevon control. Note that whemihg type is set to
Elevon, and Guardian stabilization is enabled Ghardian will do the servo mixing. So, your radigervo mixing must be disabled. But, if youraten off
stabilization, the Guardian will no longer do thiximg! WARNING: Never change this option during flight!

. Stabilization / Elevn Mixing On? (No): Enables Guardian Stabilization and (if you havelamon model) turns on Elevon MixingVARNING: Never turn
this option off or on during flight if you have anelevon model! Disabling stabilization will also able the OSD Pro’s elevon mixing. Use the
stabilization gain setting instead to turn off stallization.

. Elevon Recvr Microsecs(0-3000: 1500)This sets the number of microseconds for a nigpiiiae from your RC controller. Do not changesthinless you know
the pulse length of your controller. Most peopderabt need to adjust this, and it is only relevlanelevon models.

Configure Guardian Stabilizer Menu

. Reset Level Pitch and Roll: Click this option while holding the model level eéftinstalling the Guardian, if the AHI line is nzentered and level. It will
mitigate most mounting errors and provide a levidl. A

. Stabilizer Pitch Gain (0-10: 5): This controls the amount of stabilization in tlielp Axis. If your airframe is oscillating alontsipitch axis, but never its roll
axis, it might help to reduce the Pitch gain.

. Stabilizer Roll Gain (0-10: 5): This controls the amount of stabilization in thé# Axis. If your airframe is oscillating alongsitoll axis, but never its pitch axis,
it might help to reduce the Pitch gain.

. Stabilizer Turn Gain (0-10: 5): This parameter helps counteract trim issuesdfiatcause gradual turns. The higher the valuemtite compensation is added
to normal flight.

. Stabilizer Overall Gain (0-10: 8): This scales the Pitch and Roll gains. When s&0tdoth Pitch and Roll will be very strongly steded. When set to 0, all
stabilization will be disabled. This setting issoidden by the Aux2 input on the OSD Pro if thenlMdéNavigation Switch is configured for “3-Positioaf
“None” and a valid servo signal is present on AuKZRTH is engaged, the menu’s “Stabilization GalkGain” will be used. SeBtabilization “Master Gain”
Knob section for more information.

. Max Stab Pitch/Roll Normal (0-90: 50): The maximum attitudes (pitch angle or bank antia) the airplane is allowed to maneuver to in Btahion mode.

. Max Stab Pitch/Roll RTH (0-90: 35): The maximum attitudes (pitch angle or bank antjia) the airplane is allowed to maneuver to wheh RTEngaged.

. Stabilizer Responsiveness (1-10: :/jlow responsive you want your Fly-By-Wire to beétwyour model. A high value will provide very fassponse, but could
accidentally stall your model on takeoff if the trmh stick is moved too quickly. A low value wilield a very smooth flight.

. Enable Heading Hold (Off): Locks onto your current heading and trims younel#o fly that heading until the stick is movednfrds centered position. See:
“Heading Hold” section for more information.

. Center Stick Stabilize Only (Off). This advanced feature enables Guardian Stalidizanly when the control stick is centered witthie area defined by
“Center Stick Tolerance” Box, making it easier thakrobatic maneuvers. Note that stabilizatiohlwlreduced or disabled when your sticks are eoteared!
See: “Center-Stick Only Stabilization”

. Center Stick Box Size (1-10: 10):Defines the size of the Center Stick Box usetidsnter-Stick Only Stabilization.” Small values kesthe area smaller and
vice versa. See: “Center-Stick Only Stabilization”

Select Items to be Displayed Menu

. Servo Deflections Display:This turns on Servo Deflections display, whiclkiseful for initial Guardian testing.
. Artificial Horizon Line: This turns on the AHI display, which is also uséfm Guardian setup and testing, as well as imzdiflight.

Trimming
It is recommended that the airplane be trimmedefeel flight before running the Servo Analysis Wida This ensures that the Guardian Stabilizeralso be
trimmed.

If a change in trim occurs once Stabilization hesrbconfigured, make sure to execute the “Reses€8ticks/Throtl” to inform the OSD Pro of yourasige.
Remember that your throttle needs to be in thei¥efposition (the throttle position for level fhig) if the RTH feature is enabled.
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Guardian Configuration

Before you can fly for the first time, it is necassto tell the Guardian a few things about youdeio These settings are made by using the OSEnBnus described
above and in the OSD Pro manual.

1. Runthe “Servo Analysis Wizard.” This step létes Guardian know how much deflection it can usemstabilizing your airframe. Additionally, this
teaches the Guardian the directions of your seidbgen the wizard asks you to “Mov Rudder/AileroicStLeft,” deflect the aileron stick to the maximum
extent that you would normally use in flight (noffipdhe maximum throw). Do the same with the etevatick when requested to “Mov Elev Tx Stick
Back(Climb).” Note: When not using the Guardian, the amount oftik deflection during the wizard was used to setite maximum elevator and
aileron/rudder stick throws for RTH, so it was recanmended to use only limited stick movement. Howevevith the Guardian, the RTH limits are
set as angles, as described below, and giving thél stick movement during the wizard is necessary.

2. Forinitial testing, we recommend turning on “SeBreflection Display”. When stabilization is tuthen, the present Overall Gain setting is displaggd
“G” in the servo deflections, and the present péold roll of the model are also displayed. Fentive recommend enabling the Artificial Horizosplay,
which will help to validate that the Guardian isunted and operating correctly.

3. Choose your airframe type with the “Choose Modeh@VType” menu, by selecting either “Fixed Wing™&levon” type. Both of these modes require
that your radio supplies un-mixed Aileron/Elevatorsignals. Mixed inputs to the OSD Pro are not suppted with Guardian Stabilization enabled.
Note that the OSD Pro supports mixed elevon inphisn stabilization is disabled, but requires unmiikguts when stabilization is enabled, to proiuz
best stabilization experience.

4. Enable Stabilization by setting the “ StabilizatidBlevn Mixing On?"option in the Radio Control Configuration menu ¥e$%.” Warning: Never turn
this option off or on during flight if you have anelevon model, since the mixing mode will change! djust the stabilization gain setting instead.

5.  Orient your model as it would be during level flighlf the Artificial Horizon display is not cented on the Home indicator or is tilted, click “Rekevel
Pitch and Roll.” This step will minimize the imgaaf minor mounting errors with your Guardian.

6. Configure the “Max Stab Pitch/Roll Normal” anglésit the Guardian will allow your airplane to attalfor greater maneuverability, set these valué®to
degrees. For easier flight behavior, set thenrdarad 40 degrees.

Warning: Setting these values to greater than 60 dgees will result in very responsive flight charactristics from your airframe. Going into
maneuvers that your airframe is incapable of sustaing will still result in a stall! Additionally, s etting the max angles too low may make your
airplane difficult to turn.

7. If you will be using the Return to Home featurejuatithe “RTH” Max Pitch/Roll angles. These paraéeng act the same as the Stabilizer Pitch/Rollemgl
but are only used for limiting the Return to Honieis recommended that these values be arouné&@feds, depending on user preference, airframe
stability and wind conditions. Once again, a laaggle will result in a more maneuverable RTHhvatsmaller turn radius, but may result in osdilad
depending on the RTH gain values.

Warning: A smaller number will result in smooth RTH behavior, but may prevent your airframe from returning in strong wind conditions or if the
Guardian is mounted improperly. It is recommendedhat you test RTH after changing these values.

8. Itis recommended that your Safety Mode RTH gattirsgs be returned to their default values, if ymve changed them in the past, when flying without
the Guardian. When the Guardian is properly caméd, most airframes should work with the defadltRyains.

Note: If the RTH does not turn quickly enough, incease the Max Stab Roll RTH value before changing ¢hRTH gains. Do not exceed 35 degrees.
For further information, see the RTH section of theOSD Pro manual.
9. The Stabilizer Pitch/Roll and Overall gains caridieat their default values of 5, 5 and 8 respetyi. You will tune these gains later.

The Servo Analysis Wizard

Since Guardian Stabilization interprets your stithvements as attitude commands, rather than dieeed deflections, it is important to tell it hoarfyour RC
controller’s sticks move in the pitch/roll axest the same time, the Guardian needs to know thedoinditions of your plane as well as the centesition of your
control stick. The Servo Analysis Wizard figurbsstout for you.

When requested to "Set Sticks for level flight,uy@ontrol stick should be centered (trimmed feeldlight with stabilization turned down) and yairottle set to its
cruise level. The throttle levels are not requibgdhe Guardian, but are required for Return tonelo Please see the OSD Pro manual for informatigarding the
throttle / failsafe features of the Servo Analyaizard.

When asked t8Mov Rudder/Aileron Stick Left," make sure to agsaaximum servo deflection on your RC controll@he same should be done when asked to "Mov
Elev TX STICK Back(Climb).” These steps tell yaddED Pro the maximum servo deflections allowed foaf@ian Stabilization. If the stick is not movedts
maximum extents for this portion of the wizard, yeantrol commands may be clipped, impacting penforce and stability.

Note: After trimming your airplane on your RC contr oller, it is important to run the “Reset Cruise Sticks/Throtl” to inform the controller of the change,
otherwise Heading Hold and Center-Stick Only Stabikzation may be impacted.

Reset Cruise Sticks/Throtl

It can be cumbersome to re-run the Servo AnalysiWl after changing the trim of your airplane. I&byour OSD Pro know about changes to trim, itviportant to
run the “Reset Cruise Sticks/Throtl” command. Teisets the center position of your control staskwell as the cruise position of your throttleswging that features
like Heading Hold and Center-Stick Only Stabilipatiwork optimally.

Tuning Stabilization Gains
Stabilization Theory

The Guardian Stabilizer works by measuring thentaition of your model airplane relative to the lagisection of Earth’s gravity. In addition, itterprets pitch and
roll attitudes commanded by the servo signals veckihrough your elevator and aileron channelse@sgely.
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With this information, it is able to determine tigor between your requested flight attitude andr ydane’s true oriention. By passing this error through a contro
algorithm and sending it as servo commandsuph the elevator and aileron outputs on your ®8® the Guardiacan turnyour squirrely model into a smo«-
flying wing on rails!

Each axis has a separate control gain used tostabd#ization. These are defined by, “StabilizécliPGain,” “Stahlizer Roll Gain” and “Stabilizer Overall Gain.
The Pitch and Roll Gains are scaled by the Ov&aih to provide individual axis tuning while alsmpiding Or-The+ly adjustment depending on conditions .
aerodynamic performance.

In general, the higer the gain, the more responsive and resilient gtane will be to disturbances such as wind, ladaand trim issues. 'ning the gains too high
however may result in oscillations of the airfrantieis recommended that the Overall Gain be ueddre the airframe until it oscillates and then be ¢dgrback
down. This will ensure the best performance wpiteventing future oscillations.

Warning: Be careful while tuning the Overall Gain. Some airframes may oscillate very strong at higher gains,possibly damaging themselves. To avo
strong oscillations, increase the Overall Gain sloly and reduce it as soon as oscillations are notits

Stabilization “Master Gain” Knob

When the OSD Pro’s “Choose Menu Receiver Inputsibogs set to “-Position” or “None”, the OSD Pro’s Aux2 inpdhannel can be used as a Master Gain fo
Guardian. This overrides the OSD Pro’s menu opt@verall Gain” during normal flight (the “Overatbain” setting is alway used during RTH). This Master Ge
multipliesthe individual Pitch/Roll gains and serves as a teagasily tune both. If you have an RC contrdlfert has an analog kb, this can be mapped to the Aux2
channel to allow for On-ThEly stabilization gain adjustmen

This knob gives the ability toansition smoothly from stabilized flight to -stabilized flight. Additionally, since your airgge can change your airframe’s flic
characteristics, it is often helpful to be abléuoe the controller in flight. Increasing its walwill turn on <abilization, increasing the Guardian’s effect uatflll
fly-by-wire behavior is achieved.

When this feature is used, the stabilizer's corthalracteristics given the Master Gain Knob’s pasiare as follow:
. -100%: Stabilization is OFF. You can fly normally.

. -100%-~®% (depending on Pitch/Roll gain values): Mediunb8ization. Your airframe is now inherently stabiieit depending on ya knob selection, may
still be rolled by strong stick movements or tugnde.

Note: The Max Stabilized Rit/Roll angles specified in the “Configure Guard&tabilizer’ menu may be exceeded in this rangeedeing on the Masterain
knob’s position, flight behavior of your model atype of maneuvers attempteDo not attempt maneuvers that may destabilizyour airplane!

. ~0% -100%: Maximum stabilization. The model should raditover when in this range. Servo commands béltome exaggerated, ding to tighter control of
the plane and true Fly-By-Wire functionality.

Note that if you don’t have a knob available onnyadio, you can also use tOSD ProAux 2 input as an “on/off” switch for stabilization This is done b
connecting a spare switch channel to the Aux 2tinpthen, depending on the endpoints prmmed for your switcln your radii, you can set the on and off
stabilization levels and turn off stabilization fipping the switch

If no connection is made to the OSD Puax 2 input, or you have not configured your OSDOtstwmode to “-position” or “None’, the on-screen “Stabilizer Overall
Gain” setting is always used. The “Stabilizer eGain” setting is also always used during R

Note: The describedbehavior assumes a standard deflection controllewith -100% being defined by a 1.1ms servpulse and +100% being a 1.9ms pul¢

Warning: When RTH is enabled, the Guardian Overall Gain fromthe “Configure Guardian Stabilizer” menu is used,even if the Aux2 inputis configured to
provide the Overall Gain as well. If the menu vale of Overall Gair in this menu is set too lowthen RTH will not be stabilized.

Displaying the Master Gain Onscreen

To display the Master Gain on all OSD Pages, tarthe “Servo Deflections Display” as described aboWith the Servo Deection Display line enableche “G”
parameter on that line represents the Overall Gain.

Oscillations

Sometimes, when the controller gains are set viglty dr if there is a very high airspeed, oscilla@an develop. If oillations occur, turn down the Master Gi
knob, change the inputs of your master gain swicladjust the Overall Gain menu setting if a knobwitch is not being used, until the oscillatictsp.

Additional Features
Center-Stick Only Stabilization 0%

Somepeople looking for more aerobatic capabilities fribrair airplane prefer to disable thebilizer until
they need it for crash avoidance or just to takbhat break without needing to land. Ce-Stick Only
Stabilization allowdor a quick return to stabilized flight at any tirbg letting go of the control stick. It ci
be enabled in the “Configure Guardian Stabilizegru.

After turning on this feature, choose the sizehef €enteiStick Box by adjusting the “Center Stick x ')% 0%

Size”. Choosing “1” will size thbox to 10% of your control stick movement ra (best for 3D flight)
while “10” will cover the entirgohysical range of your control st (smoother turns). Moving the control
stick away from its centered position ldecrease your Overall Gain until it reaches ztrthe edge of th
Center Stick Box as illustrated in Figure 1.

Moving the control stick outside the Cengtick Box will accomplish the same as turning y@werall .
(]
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Gain Knob to 0%. Bringing the stick back to centdl bring the Overall Gain back to its originadlue, set either by the “Stabilizer Overall Gaiatgmeter or by the
Aux2 servo input as explained in the section “Sizdtion “Master Gain” Knob.”

IMPORTANT: Remember that when Center Stick stabilization is enabled, movingor trimming your control stick will reduce stabilization, including during
takeoff or hand launch! After trimming, remember to execute the “Reset Cruise Sticks / Throtl” commashto ensure full stabilization.

Heading Hold (Recommended)

When the Guardian tries to stabilize an un-trimmedff-balance airframe, a gradual turn can oceendf level flight is commanded. To counteradsilit is
recommended to enable the Heading Hold featurenbyrang the “Stabilizer Turn Gain” in the “ConfiguGuardian Stabilizer” menu is set to its defaalte of “5”
and setting “Enable Heading Hold” to “Yes.”

Once enabled, Heading Hold keeps track of yourettifneading and, when your control stick’s rollsasecomes centered, will lock onto that heading.séon as the
control stick is moved to command any roll, therent heading will be reset. The pitch axis calhls commanded with Heading Hold enabled to afioma heading
locked climb or descent.

At this time, the Heading Hold's directional locket not use GPS, so a small amount of drift onee tan occur. Additionally for safety reasons,Heading Hold
will not track yaw movements beyond 45 degrees filoenlocked heading. If the plane yaws furthenttias, the locked heading will be automaticalljusted so as
to be within 45 degrees of the current heading.

While the default of “5” for “Stabilizer Turn Gairshould work for most airframes, a higher numbey traneeded if the airplane does not track closebugh due to
trim issues. If, when flying at normal Pitch, Raiid Overall Gains, your airplane begins to odeilla the Yaw axis during Heading Hold, reduceThen Gain until
no oscillation is detected.

After enabling Heading Hold on the ground, it isaeimended that as part of your preflight checksyaw” the model (rotate it gently so that the gérotate
around like helicopter blades) and observe therévils/Elevons. Confirm that the control surfacesasserting a turn that would bring the airplarek e its original
heading. When the airplane is pointing directljtsaiturrently locked heading, the control surfasiesuld be oriented for level flight.

Note: Remember to reset your current heading beforéakeoff to prevent an immediate turn. This is doe by pointing your model in the direction of takeof
and moving the Ailerons via the control stick.

Note: Heading Hold will not work with the Stabilization Overall Gain set to “0.”

Note: After trimming your Aileron / Roll axis contr ol stick, remember to run “Reset Cruise Sticks / Thotl” or Heading Hold may become disabled.

Preflight

The Guardian requires no “warm up” period befoyinfi. But, before every flight, it is strongly mamended that you perform the following steps:

1. Perform your normal preflight check. Ensure yoenves respond correctly to your RC control sticknorands.

2. Totest that the Guardian is working, hold thelaimp level. Now, pitch and roll the model. Yowshi see the control surfaces deflecting approgiyido
level the airplane. If the control surfaces domove at all, ensure that, if connected, the MaSten knob or Gain switch is set so that stabilcrawill
occur. If the control surfaces are moving theng direction, it might be necessary to run thev&@émalysis wizard again, making sure to follow the
onscreen instructions closely.

First Flight

First, orient your model as it should be for leflight and execute the “Reset Level Pitch and Redfnmand under the “Configure Guardian Stabilize€éhu. This
helps to compensate for any mounting errors witlr y@uardian.

On your first flight, it is recommended that you alo unpowered hand-toss of your airplane, if yisirspable of hand-toss launches. If the airptafiely glides to
the ground with little or no input, then your canfration is correct. If the model oscillates dgrthe hand-toss, your Overall Gain is probablyttig.

Once it has been shown that the Guardian has lmessctly configured, perform one last preflight cke@nd take off with power.

Warning: If taking off with stabilization turned up to a high gain, be very careful to avoid overcompesation. If the Max Pitch/Roll angles for Stabiliation
are set to a large number, say 60 degrees, thereutbbe a very strong response that might stall youairplane. Move your sticks smoothly at first to @t the
feel for your more responsive airframe.

Once in the air and only when safe, release the@astick so it sits at zero input. Your airplesteould fly straight and level. If not, your Guim may be mounted
improperly. You can land and run the “Reset Levigff’ command again. This may be done in theatsio, if your piloting skills permit it.

Troubleshooting

Below is a list of problems that may be encounteaed steps to remedy them. A good first stepouableshooting is to download our latest softwamd update the
eLogger, OSD Pro and Guardian’s Firmware via “Hady Firmware Control.” Doing this will ensuratlyou have the latest software and firmware abhla Just
click “Help, Download latest updates...” in the sadie to check to see if a newer version of our softvis available.

If your particular issue is not addressed by tigidate, or by the suggestions below, please visitveb support page for additional support optians,
http://www.eagletreesystems.com/Support/support.htm

Issue: The messagé&Stabilizer Disabled in Menu!!" appears on the video screen during OSD Pro gtartu
Solution: This message indicates that you need to turn duiligttion (if desired) by setting the “Stabilizati / Elevn Mixing On?” setting to YES, as descriliethe
Guardian Configuration section above.
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Issue: The messag®Ailron or Elevatr undetected!" appears on the video screen during OSD Pro gtartu

Solution: This message indicates that receiver pulses frimerefilron or Elevator channel were not detectegbth of these channels are required for statédma
to work correctly. Make sure that the channetscnnected correctly from your receiver. Alsdertbat some receivers will not send any pulsei$ thvet radio
transmitter is turned on.

Issue: The messagéRun RC Wiz for Stabilize!" appears on the video screen during OSD Pro startu
Solution: This message indicates that you need to run the3eralysis Wizard under the Configure Radio Colntnenu.

Issue: The messagé&Stabilizer using Menu Gain!" appears on the video screen during OSD Pro startu
Solution: This message indicates that the Aux2 input for @V&ain adjustment is not being used. The merarallgain setting will be used instead.

Issue: The messagé&Stabilizer Disconnected! appears on the video screen during OSD Pro startu
Solution: This message indicates that the Guardian Expasdetidetected by the system. Check your conmextia the Guardian expander, and read further
troubleshooting steps below.

Issue Guardian does not seem to be working correcttytap Guardian’s status LES flashing rapidly.
Solution: Make sure you have updated the OSD Pro, eLoggeGaardian firmware as described above.

Issue Guardian does not seem to be working correcttytas Guardian’s status LES NOT flashing rapidly.
Solution: Make sure that the Guardian is connected coyréatthe LCD/TX line on your eLogger and that yeluogger is powered. If the Guardian’s status LED i
blinking three times in a repeating fashion, theanyunit has likely been damaged.

Issue Servo deflections are limited, compared to whibization is disabled.
Solution: Run the Servo Analysis Wizard under the ConfigRaglio Control menu. Make sure to assert fulkstieflections when asked to turn and climb durkmgy t
wizard. See the section on the Servo Analysis Wizader Guardian Stabilization.

Issue Elevator or ailerons are unresponsive to radimmands
Solution: Make sure you have run the Servo Analysis Wizdter installing Guardian.

Issue Servos are responding to control inputs, butaobovements of the airplane.

Solution: Ensure that the Guardian’s 4 pin cable is corateas described in the Connection and Mountingoseabove. Check that “Stabilizaton/Elevn Mixing®
is set to “YES” under the Configure Radio Contr@m. Confirm that the Pitch, Roll and Overall Gaame set to their default values. If you are gisire Aux2 input
for Overall Gain adjustment, ensure that your krsstitch, or slider is positioned to enable stahtiian.

Issue Heading Hold does not appear to be working drifting more than a few degrees per second.
Solution: If you have trimmed your airplane recently, yoaynmeed to execute the “Reset Cruise Sticks/Theotfimand under “Configure Radio Control.” The
Heading Hold feature only engages when your Rafimand is very close to level flight. (Less tha®%ilstick deflection)

Limited Warranty

Eagle Tree Systems, LLC, warrants the Guardiaretivde from defects in materials and workmanshigfperiod of one (1) year from the date of origmarchase.
This warranty is nontransferable. If your unfjuéres warranty service during this period, we wéblace or repair it at our option. Shippingtdosus is your
responsibility. To obtain warranty service, engaipport@eagletreesystems.cfanfurther instructions.

This limited warranty does not cover:

. The Software. See the Software license agreefoentore information on Software restrictions.
. Problems that result from:

o0  External causes such as accident, abuse, misuseldems with electrical power

0  Servicing not authorized by us

0  Usage that is not in accordance with product icions

o0  Failure to follow the product instructions

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, ANLYOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY FROM STAE TO STATE (OR
JURISDICTION TO JURISDICTION). OUR RESPONSIBILITYOR MALFUNCITONS AND DEFECTS IN HARDWARE IS LIMITEDTO REPAIR AND
REPLACEMENT AS SET FORTH IN THIS WARRANTY STATEMENTALL EXPRESS AND IMPLIED WARRANTIES FOR THE PRODURC INCLUDING,
BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES AND CONDTIONS OF MERCHANTABILITY AND FITNESS FOR A PARTICUAR PURPOSE,
ARE LIMITED IN TIME TO THE TERM OF THE LIMITED WARRANTY PERIOD AS DESCRIBED ABOVE. NO WARRANTIES, WHEIER EXPRESS OR
IMPLIED, WILL APPLY AFTER THE LIMITED WARRANTY PERIOD HAS EXPIRED. SOME STATES DO NOT ALLOW LIMITATIOS ON HOW LONG
AN IMPLIED WARRANTY LASTS, SO THIS LIMITATION MAY NOT APPLY TO YOU.

WE DO NOT ACCEPT LIABILITY BEYOND THE REMEDIES PROMED FOR IN THIS LIMITED WARRANTY OR FOR CONSEQUENAL OR
INCIDENTAL DAMAGES, INCLUDING, WITHOUT LIMITATION, ANY LIABILTY FOR THIRD-PARTY CLAIMS AGAINST YOU FOR DAMAGES, FOR
PRODUCTS NOT BEING AVAILABLE FOR USE, OR FOR LOSTAJA OR LOST SOFTWARE. OUR LIABILITY WILL BE NO MORETHAN THE
AMOUNT YOU PAID FOR THE PRODUCT THAT IS THE SUBJEQJF A CLAIM. THIS IS THE MAXIMUM AMOUNT FOR WHICH WE ARE
RESPONSIBLE. SOME STATES DO NOT ALLOW THE EXCLUSIGDR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE
ABOVE LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.
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