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Introduction

Thank you for your purchase! Based on Eagle $igm®ven inertial stabilization technology, the @lian 2D/3D Stabilizer (the Guardian) stabilizestjabout any type of
fixed wing model, and works with any radio. Umiknost “gyro stabilizer” products on the markeg, @uardian provides true wing leveling stabilizatés well as precise
fly-by-wire control.  This lets you configuregtGuardian to return to level flight in an emergery just flipping a radio switch!

This instruction manual will guide you through thetallation and operation of your Guardian. Tatest version of this manual is available in thedBct Manuals
section of the Support tab bttp://www.eagletreesystems.coirhe online manual is in full color, and includesy updates that were made after this manual was
produced. Please read the entire manual carefully before peecling If, after you read the manual, you have fertiuestions or problems, see the “How to Get
Help” section below.
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Limited Warrant 13

Terms and Symbols used in the Manual

A Warning or Caution

% Helpful Note

Pitch — Lift or descent of the nose and tail of the modéormally controlled by the elevator, or
movement of elevons in same direction.

Roll — Rocking movement of the wings, side to sideormlly controlled by ailerons, or _ . \\
movement of elevons in opposite directions. Pitch Axis

Yaw — Turning of the airplane without banking. Naiin controlled by the rudder.

Axis — an imaginary line drawn horizontally through yowodel’'s wing (for Pitch), horizontally
through your fuselage (for roll), or vertically tugh the center of your fuselage (for yaw).

Control Stick — The stick on your radio that controls elevatud aileron functions (pitch and roll).
Attitude — The orientation of the model with respect tolibgzon.

2D Mode— A mode where the model is brought to a levétuate (level flight and level wings) by
the Guardian when the control stick is centered.

3D Mode - A mode where the Guardian attempts to hold thdel’s present attitude when the
Control Stick is centered, by moving the model'stcol surfaces automatically.

Heading — The present direction of travel of the modehwitspect to North.

Center of I
Gravity 4

+ Pitch

Roll Axis
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Control Surfaces— Your model’s elevator, ailerons (or elevons) amdter (if equipped).
Receiver Connection Harness- The cable included with your Guardian that Yets connect your Guardian to your receiver’'s owput

Mode/Config Switch— A two or three position switch on your radionsenitter which you have configured to control thdot” input on the Guardian’s Receiver
Connection Harness.

Toggle— One fairly rapid movement the Mode/Config Swibgtween its extents. (UP/DOWN or DOWN/UP)

Configuration Gestures —A series of toggles of the Mode Config/Switch. eTiumber of times you toggle the switch determimeish configuration step is performed.
Gain Knob — A knob or switch on your radio transmitter whichuylmave configured to control the “Gain” input o tBuardian’s Receiver Connection Harness.

£\ General Safety Precautions
In addition to other warnings and other precautiarthis manual, the following should always beeed:

1) The Guardian is intended for recreational use onlxhy other use is not supported.

2) Fly safely! Please refer to the American Modes@sation’s Safety Code http://www.modelaircraft.org/files/105.PDBr the appropriate safety code for
your country. Always obey the law when flying.

3) If you have never set up or operated an RC modetéeyou will need help from an experienced modeleocal RC clubs are great ways to meet expeeen
modelers, and receive the required training.

4) Never operate your model aircraft near or overdiugs, power/telephone lines, or other obstacddsver operate your model aircraft near or overmopleeple!

5) RC models and accessories are not toys, and shewdpt away from children, without proper adufieswision.

6) Be sure to always fly conservatively and exercm@mon sense, especially while learning to use therBan.

Main Features

The Guardian 2D/3D Stabilizer has two main modespefration: 2D Mode and 3D Mode. While in fligatspare switch on your radio lets you switch betw2ie mode,
3D aerobatic mode, and no stabilization. Imagiméopming a difficult 3D maneuver with ease, theatjflipping a switch to instantly return to levéght!

_/'tv‘\_ Please see the Tuning Stabilization Gains sectioorfnotes on preventing damage from re-leveling toquickly.

2D Mode

When set for 2D Mode, the Guardian provides mucbaher flight and wing leveling stabilization fooyr model, which makes it a lot easier to adjustfanyour plane.
In this mode, the Guardian "remembers" level flifgiityour model and returns it to level flight wheeeded. In 2D mode, flying in moderate wind seem just as easy
as flying in no wind at all!

Additionally, the Guardian provides precise "fly Wire" control, in which it interprets your contrstick deflections as command angles for PitchRoll For example,
pushing and holding your control stick left willuse your model to enter a level altitude bankedtleh. This mode is ideal for beginners as weleaperts looking for a
reduced workload on take-off and landing. It alan be useful for aerobatic pilots seeking to recauickly after losing orientation.

The Guardian also includes an advanced “OscilleGioppression” feature that can quickly detect dimdirgate oscillations stemming from too high gains.

2D Heading Hold Submode

With 2D Heading Hold submode, the Guardian willeasgileron deflections to keep your model locketdits current 2D heading. Whenever the contrakss moved to
turn, this heading is reset and subsequently relbels soon as the stick is centered again.

Automatic Turn Coordination

When enabled, Automatic Turn Coordination will catise Guardian to employ the “step on the ball’hodtof actuating your Rudder for you. As you e@t®anked
turn, the Guardian will assert a coordinating reseoon the Rudder automatically. This deflectioadmpletely based on the side-to-side g-force uredsy the
Guardian and does not introduce any movement oAiteeons. This mode is great for models that sasily.

a% Expected behavior here is that on the bench, tleedian will introduce a Rudder movement that walwthe model towards the direction it is beingedll For
instance, if a stationary plane is rolled to tightj the Rudder should assert a right yaw momefditmw the detected turn.

=% Since this is based on horizontal g-force, the Giaarmay exhibit different behavior in the air ifiskid” condition where the model is moving onesadition, but
pointing another. The Automatic Turn Coordinatifi work to point the model in the direction thiats moving through the air in this case.

3D Mode

In 3D Mode, the Guardian works to smooth out tuehak and stall characteristics to bring stabilitgt precision to your model while leaving the fekflging the same as
without stabilization. This mode is intended foona advanced pilots looking for improved stabilitighout compromising on performance and feel.

3D Heading Hold Submode

Centering the control stick in 3D Mode will enga&gj@ Heading Lock, which will cause your airplanéhtid its present flight orientation (assuming iaerodynamically
able to do so0). In this mode, when the contiokss centered the Guardian remembers its cufPéoh, Roll and Heading and works to keep thoskddc Moving the

control stick immediately resets the locked headatigwing for instantaneous transitions from lotkeaneuvers to dynamic flight. Actuation of thedBer control will
reset just the Yaw axis, without affecting the lackPitch and Roll.

Direct Rate 3D Control Submode

Unlike many other gyro stabilization systems, theafdian employs Direct Rate 3D Control to transjater stick deflections to angular rates withoutfiog you to “fight
the gyro.” With this feature enabled, the Guardrgarprets your stick deflections as commandedimgates and attempts to have your model followsé commands.
This way, snap rolls and other high speed manewrerpossible without compromising on stabilizagdfects.

Overview/Quick Start
First, read through the manual to get a “big pEtumderstanding of mounting, connection, configioraand operation of the Guardian.
o Consider watching the Guardian tutorial video ledadthttp://youtu.be/Rt8Y3Lxnv-0

While the Guardian has a wealth of configurabléuiess and options, getting in the air for mostrairfes requires minimal setup and configurationa Atinimum, the

Guardian should be connected between your receneour servos and then told some basic orientatid trim details of your model. These stepsiateiled as

follows. Note: it is assumed here that you hatraasmitter switch connected to the Guardian’s MGdafig input.

. Connect the Guardian to your receiver using the inaded servo wire harness.Refer to theReceiver Connection Harnesaction for more information.

. Connect your servos to the matching servo output emnels on the Guardian. Note that the servo connectors’ signal wires khbe on top when the Guardian’s
label is facing the sky. See tiding Type Configuratiosection for details on specific airframes.
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To reduce the possibility of extreme servo deflean, it is recommended that you disable stabilizatio during initial setup. There are 3 ways to disable
stabilization:
o If you are using a 3 position Mode/Config switchgva it to the center (disabled) position.
[g? The Guardian’s LED should be OFF when in the Modef@ switch is in the disabled position.

o If you are controlling overall Guardian gain with@ob on your transmitter, set your Gain dial t80% servo deflection (~1.1ms pulse length) to desab
stabilization.
o If neither of these methods is applicable, turnRiteh/Roll/Yaw dials on the Guardian to their @ptl position, which will also disable stabilizatio
Configure your Guardian and transmitter for your wi ng type see thaVing Type Configuratioeection for more information)
o  Turn off Elevon and V-Tail mixing in your transnatt if it is enabled. Elevon and V-Tail mixing ile done by the Guardian.
o By default, the Guardian is programmed for tradiowing types (mixing disabled). If your modetjuéres elevon or V-Tail mixing, you can quickly
enable this feature by doing the following:
= Within 15 seconds of powering on, toggle your M@&twifig switchthree times,which is theToggle Elevon Mixingwitch gesture (move the
switch up-down-up-down-up-down if the switch isgeetly down, or down-up-down-up-down-up if the shits presently up).
. Your servos should “twitchthree timesto indicate that you have toggled elevon mixing/ORF.
. Move your control sticks to ensure that the mixigow enabled. If not, you may need to re-runEhable Elevon Mixing step.

(’v"g Configuring the wing type correctly is critical! The model will not be controllable in the air if the wing type is incorrect.

Place your plane on a test bench so its orientatids the same as it would be during straight and lel flight.
Reset your Trims and Level Flight Orientation

o  Within 15 seconds of powering on, and with youmglatill in the orientation of level flight, toggi®ur Mode/Config switclonce,which is theReset
Level Flight and Trimswitch gesture. Your servos should “twitariceto indicate that you have reset your controllensrand level flight orientation.
@4 Any time you re-trim your plane or re-motimt Guardian, you will need to do this again taueadest stabilization performance.

Compensate for servo directions and throws:

o] Set your Mode/Config switch to -100% (switch pinsit2 on a Spektruf{ controller). This activates “2D Mode”.
g%~ The Guardian’s LED should be blinking on and offeatedly, which indicates 2D Mode.

0  Turn up the Overall Gain knob on your transmittercenter position (100% overall stabilization gafryou are using the gain knob.

o  Observe how your servos react as you pitch, rallyaw your plane.

o0  Adjust the Guardian Pitch, Roll and Yaw axis diaith a screwdriver, so the servo for each axisedsl in the correct direction to bring your modatk
to level. A centered dial asserts zero stabilimatn that axis. Turning it clockwise or counteokiwise increases the gain and selects the servo
stabilization direction. See Figure 6 to see Wihirections your surfaces should move as you nyoue model.

Ensure your Transmitter’s elevator and aileron endmints are set for +/-100%, if applicable.The Guardian expects full ranges when it interpyets command
stick deflections to determine the desired oriéntain 2D Mode.
Preflight:

o0  Check that when you pitch, roll and yaw your plaméle in either 2D or 3D Mode, that your servos ogp your movements. See Figure 6 in the

Preflight Checksection for more information.

If the control surfaces are not correctly set up tanove in the appropriate directions to counteract fich, roll and yaw movements, it could result
in a crash!

o Do an engine run-up and confirm that the contrdiemes are not moving around randomly due to ekgessbration or a loosely mounted Guardian.

If the control surfaces are moving on their own duing run-up, this could result in a crash! Do not ly if this is the case.

o Range check your model!

Guardian Physical Connections/ Controls
Please refer to Figure 1. The Guardian hasdl@xfing physical connections and controls:

Port for Receiver Connection Harness — this is witlee included harness connects. The servo plugfsecharness then connect to the appropriateveoghannels.

Please see tHReceiver Connection Harnessction below for more
information. LED Viewports Micro USB Port
Servo Connection Ports — connect the appropriat®sé¢o the
Guardian here, noting the plug orientation in Fegglir Please see the Accessory Port
Wing Hookup Configurationsection below for more information.
Yaw, Roll and Pitch gain control dials — these slisdt the individual 5
gains for the Yaw (Rudder), Roll (Aileron) and Rit@Elevator) axes, as PR . .
well as setting the direction of stabilizing settavel, and are adjusted f,lé"/;e g v-":t"” %"Zo(’ e (lélsmtglr) o
with a small screwdriver. Please seeThaing Stabilization Gains O,Z:e,
section for more information. 0@ -
Micro USB port — this port accepts a “Micro B” USBble (not R Roll (Aileron) Gain
included). Connection to a PC lets you updatexhardian firmware, & (5@‘ «° Control
and also configure and tune your Guardian via YOr Please see thg 5?»‘\6@@@0 o
PC User Interfacesection for more information. 600‘}\0‘0\ ¥ Yaw (Rudder) Gain
«0% So¥ Port for Receiver Control

A Do not apply upward force on the USB connector whea Connection Harness

cable is inserted! Doing so can damage it.
Accessory (Data) Port — this port is for future @xgion, and is not used Figure 1 — Guardian Connections and Controls

presently. Please let us know how we should hisepbrt!
LED Viewports — for your convenience, the statu®Léan be seen from both the top and side of thedkaracase. Please see 8tatusLED section for more
information.
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The Receiver Connection Harness

Receiver Connection Harness Pinout

The lightweight receiver connection harness witielad connectors should make it easy for you t&hoo
up the Guardian to your receiver.

A diagram of the harness is shown in Figure 2yéur reference. It has the following labeled reee B A
connections: White g [&g] 7 White
. . L . White 6 m 5 White
. Ail — (required) Connects to your receiver’'s Ailerariput channel. Note that this channel also White 4 |20} 3 Red
supplies power and ground to the Guardian andeh@s connected to the Guardian. White 2 G==4 1 Black

. Elv — (required) Connects to your receiver’s Elevatatput channel

. Rud — (optional) Connects to your receiver's Ruddepotichannel

. Aux - (optional) Connects to your receiver's Seconlgrdin or Flaperon output channel, if needed

. Mod — (optional, recommended) The Mode/Config inputregrts to either a two-position or three-
position switch. It allows you to switch the Guardmode during flight and to do radio stick
configuration of the Guardian. See tflede/Config Switch Behavigection for more information.

. Gain — (optional) The Gain input connects to a knobs(iter) on your receiver, and lets you adjust
the overall stabilizer gain during flight. See Stabilization “Master Gain” Controkection for more
information.

Receiver Connection Harness Load Capacity
When connected typically, éhAileron lead of the Guardian’s receiver connectioméss takes power fron Figure 2 — Receiver Connection Harness
your receiver, and this powers the servos you kaneected to the Guardian The Receiver Connection
Harness is easily capable of handling the powarirements of typical analog and digital servos.

/A However, if the servos you have connected to the @ulian are very large, and/or have a combined curnet draw of greater than 5 amps, an additional

&= power cable is required. Note that if your BEC or receiver battery isschit 5 amps or less (the vast majority are), &upacable should not be needed. Note
also that the Aileron lead of the harness shoutdaaxcessively warm after flying, which couldizate that backup power is needed.

If the servos you have connected to the Guardiaw dreater than 2
5 amps all togethethere are two ways to supply additional power Signal Line Cut!
to your servos, which will provide additional curtearrying Any Servo Output Channel \ {f
capability to the servos you have connected t@hardian: = =Menu >
1) If you are not using all the servo output connexgion your LED[ = = = USB
Guardian, a male to male servo wire (with the digina cut!) oo oo Alert -
can be connected between a free servo channekon th Male/Male/Female Servo
Guardian, and a free channel on your receiver. Y-Cable (not included)
2) If all the servo connections on the Guardian aimedhesed, a
male/male/female Y cable (ET p/n CAB-Y-1 or simjlaith

the signal line cut can be used to provide addifipower to . . .
the servos, as shown in Figure 3. Figure 3 — Providing Backup Power when all GuardianServo Channels Used

To Spare Receiver Channel or

y Female/Female/Male Y cable

To Servo

Receiver Requirements

Receiver Connection Requirements

The number of connections between the Guardiaryandreceiver depends on type and capabilitieaf ynodel, the level of Guardian in-flight contyalu require, and
the number of spare receiver channels you havevétgrbasic models, the Guardian is capable ofaiper with only the Elevator input and Aileron infmonnected.

BEC/Receiver Battery Power Requirements
The Guardian 2D/3D Stabilizer is sensitive to deelpage drops, which means tlyatur BEC or receiver battery must be sufficient tomaintain a voltage of at least
/. 3.5 volts, even under full servo load. The Guardn will shut off if the voltage drops below this lgel! Under normal conditions, the BEC voltagehould

£:3  pe atleast 4.5 volts to achieve the best stabiltizn performance. Never exceed 16V!

If the voltage drops below 3.5 volts for a shontiqet of time, the Guardian will experience a “braw.”  In this case, the Guardian will attemptéoover gracefully.

During recovery, stabilization may be disabledudfes from performance issues while it does so.

A If you experience issues like this in flight, bringhe Mode/Config Switch to either 3D Mode or Stabikation Disabled Mode (if your transmitter is
configured for mode control) and land immediately.

If a brownout condition is detected by the Guardthe LED will blink an error code of four long bks followed by one short blink. If this LED signsa ever seen after a
flight, it is recommended that the BEC or battegyupgraded. Please see $tt@tus_ED section for more information on how to interpret Blinks.

Failsafe position of Receiver Inputs

If, after you reset level flight and trims, an inminannel should become disconnected from youivecduring flight, it will cause the Guardian teauthe stored
B% trim setting for that servo channel input as as&d#.

Functionality Limitations without the Mode and Gain Inputs or the PC Connection

While the Guardian is capable of flying without tidede or Gain inputs being connected, most condiion steps need either the Mode input or a PCeion
% in order to be done correctly. The Guardian copresonfigured for standard fixed wing flight. Cimniring the Guardian any other way will need tasbeup
using either the Radio Stick Menu, which is acedatising the Mode switch, or the PC Software, whétiuires a USB connection. Either the Mode Irgnig PC is
needed to Reset Level Flight and Trims as well.
In the case where neither of these is available,récommended that you remap an unused chamwél as Throttle or Rudder to the Mode Input templgrto emulate a
Mode Switch. Next, ensuring that your controlles&vo ranges for that channel are set to 100%ethapped channel can be used to enter the Radio\gnu.
While the Radio Stick Menu will allow most configiions, it is only possible to access some feathresigh the PC Software. These include the Alpldiy, saving and
reloading past configurations and the ability toitiyour Servo Deflections (available under thevBeZonfig tab).
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Wing Type Configuration

The Guardian is configurable for most common wiyges. By default, it is configured for traditiorveihg control. Please refer to Figure 4, whichvehithe receiver and
servo connections for typical wing types.

m &= The Guardian requires unmixed control inputs from your receiver, even if you have a V-Tail or Elevon mdel. If you have a V-Tail or Elevon model, the

Guardian does the mixing internally, so you wiledeto change your transmitter configuration to déad wing type, rather than having your transmitiethe mixing.

5%~ For airframe types other than standard and duafa@i/Flaperon, you will need to be change the “Bld@iontrol Type” setting, using either the radiclst
configuration or the PC software. See lhenu Operatiorsection below for more information on changing gegting.

Dual Ailerons/Flaperons

An exception to the unmixed input requirement islenfor Dual Aileron and Flaperon models. By defaihle Guardian will accept premixed Dual AileranFtaperon
inputs to its Aileron and Aux inputs. But, if yocontroller does not have the capability of perfioigrDual Aileron or Flaperon mixing, then the Guardcan be
configured to do this for you. See thist of Features and Options: Onboard Dual Aileddixing Enabledmenu option for more information

Traditional Models with Single Aileron Servo

. Model Control Typesetting: Standard (this is the default)
. Guardian Receiver Inputs

Traditional Models with Dual Aileron/ Flaperon sens (with
Transmitter mixing)

. Model Control Typesetting: Standard (this is the default)

0  Receiver Aileron Output> Guardian Aileron In
0  Receiver Elevator Output Guardian Elevator In
o0  Receiver Rudder Output Guardian Rudder In
0  Guardian Aux-In is not connected
. Guardian Servo Outputs
0  Guardian Aileron Out> Aileron Servo if no Aileron
present, connect Rudder Servo to Aileron)Out
0  Guardian Elevator Oub> Elevator Servo
Guardian Rudder Out> Rudder Servo
o0  Guardian Aux Out is not connected

. Guardian Receiver Inputs
0  Receiver Aileron Output> Guardian Aileron In
0  Receiver Elevator Output Guardian Elevator In
o0  Receiver Rudder Output Guardian Rudder In
o  Receiver Second Aileron or Flaperon OutpaiGuardian
Aux In
. Guardian Servo Outputs
Guardian Aileron Out> Aileron Servo
o  Guardian Elevator Out Elevator Servo
0  Guardian Rudder Oub Rudder Servo
0  Guardian Aux Out> Second Aileron or Flaperon Servo

o
o

V-Tail with Ailerons Elevon / V-Tail with no Ailerons

. Model Control Typesetting: V-Tail . Model Control Typesetting: Elevon
. Guardian Receiver Inputs . Guardian Receiver Inputs
0  Receiver Aileron Output> Guardian Aileron In o0  Receiver Aileron Output> Guardian Aileron In
0  Receiver Elevator Outpub Guardian Elevator In 0  Receiver Elevator Output Guardian Elevator In
0  Receiver Rudder Outpub Guardian Rudder In 0  Receiver Rudder Outpub Guardian Rudder In
o0  Receiver Second Aileron Output Guardian Aux In 0  Guardian Aux-In is not connected
(optional) . Output
. Output o  Guardian Aileron Out> Elevon Servo 1
o  Guardian Aileron Out> Aileron Servo o  Guardian Elevator Out Elevon Servo 2
Guardian Elevator Out> V-Tail Servo 1 0  Guardian Rudder Out> Rudder Servo
o  Guardian Aux Out is not connected

o
0 Guardian Rudder Out> V-Tail Servo 2
0  Guardian Aux Out> Second Aileron Servo (optional)

Figure 4: Receiver and Servo Connections for TypiddVing Types

Mounting the Guardian in your Model
Please refer to Figure 5, which indicates corradtwarong Guardian mounting.

i ]g

Mounting Flat, Facing Foward: OK

A Make sure you are mounting the

Guardian in one of the correct ways
shown below! The Guardian will not work
correctly otherwise!

Mount the Guardian securely with two sided
servo tape, Velcro, or similar, so that it is imeli
with your direction of flight. It should be
mounted near the model’'s center of gravity and
level to the horizon when your plane is flying
straight and level, but the Guardian will
compensate for small mounting errors.

Choose a mounting location which will allow the
Guardian to be easily connected to your receive
and servos.

Mounting Flat, Upside Down, Facing Forward: OK Mounting Facing Backward: NO!!

A If the Guardian comes loose from its

mounting location during flight, it will
not be able to correctly stabilize your model!
After mounting, be sure to pull up on the
Guardian with a force greater than you expect
to encounter in flight, to confirm mounting
integrity.

Mounting Sideways: NO!!

Mounting Far from Center of Gravity: NO!! Mounting at large angle offsets: NO!!

Figure 5 — Good and Bad Ways to Mount the Guardian
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e If permanently mounting the Guardian, ensure thatdSB port is still accessible for PC configuratamd firmware update.

Preflight Checks

Before every flight, it is strongly recommendedttau *
perform the following steps:

. Perform your normal preflight check. Ensure yoU
servos respond correctly to your RC control stick ===
commands. & Q/‘&f

. To test that the Guardian is working, hold the
airplane level. Now, pitch, roll and yaw the
model. Please see Figure &ou should see the
control surfaces deflecting appropriately to level f
the airplane and keep it on a straight heading. If
the control surfaces do not move at all, ensure th
the Master Gain knob on your transmitter (if used
is set so that stabilization will occur, and ensure
that the Mode/Config switch (if used) is set for J
either 2D or 3D Mode.

=

=5

/4 Ifany of your control surfaces are moving the
£:\  wrong direction, you need to reverse the \
direction of the appropriate Guardian Gain Control
Dial!

First Flight

To account for trims and mounting errors of the
Guardian within your plane, follow the instructians ¥
the section titled “Reset Level Flight and Trims.” \

On your first flight, it is recommended that you @lo v
unpowered hand-toss of your airplane, if it is cdpaf
hand-toss launches. If the airplane safely glidebe

ground with little or no input, then your configtice is
correct. If the model oscillates or overcompersate Figure 6 — Correct and Incorrect Control Surface Movement
during the hand-toss, your Gain is too high.

Once it has been shown that the Guardian has lmeesctly configured, perform a run-up on the growith stabilization enabled, while watching yountwl surfaces for
drift. If it appears as if stabilization is workjproperly with the engine active, then throttlevdp perform one last preflight check and take athvpower.

Eif . Don't fly your model if your control surfaces are noving unexpectedly during engine run-up!

Once in the air and only when safe, release the@astick so it sits at zero deflection with 2D M®enabled. Your airplane should fly straight kwvel. If not, your
Guardian may be mounted improperly or you nee@-imim your airframe. Disable stabilization bypfling the Mode/Config switch to the center positiibravailable).
Trim your controller in this mode until the planghéeves level flight. Land and follow the instriacts for “Resetting Trims” on the ground.

Tuning Stabilization Gains

Stabilization Theory

The Guardian 2D/3D Stabilizer uses accelerometedgygroscopes to measure the orientation of youtehlative to the local direction of Earth’s dtsv In addition, it
interprets Pitch and Roll attitudes commanded hy ¥levator and Aileron stick movements, respebtfive

With this information, it is able to determine thior between your requested flight attitude andryalane’s true orientation. By passing this ethwough a controller
algorithm and sending it as servo commands thrasdghlevator, Aileron and Rudder outputs, the Gigar@an help turn your squirrely model into a srhefbting wing
on rails!

Each axis has a separate gain control dial, wisictséd to adjust gain on that axis. The Pitchl, &w Yaw gains are then scaled by the optionar&#Master Gain”
control, which can be mapped to a knob (or slideryour transmitter. This arrangement allows\idlial axis gain adjustment while also providinglight Overall Gain
adjustment to compensate for varying conditionsaerddynamic performance.

In general, the higher the gain, the more respereid resilient your plane will be to disturbansesh as wind, balance and trim issues. Tuningdires too high
however may result in oscillations of the airframit.is recommended that the Master Gain contealibed to tune the airframe until it barely ost#faand then be turned
back down. This will ensure the best performanbéenpreventing future oscillations.

Components of Stabilization

The Guardian employs two major techniques to stabjlour model: “rate stabilization and “orientatistabilization”. Sometimes called “derivative’dafproportional”
stabilization respectively, these two behaviorskatogether to smooth out bumps in the air whilepkeg your model in the orientation you want it.

Rate Stabilization

This is the reaction of the model to instantanenotion. Specifically, it is the movement of yoengos to oppose trengular rateof your model. The faster your model
is rotating in a given direction, the harder theaiian will oppose that motion. This is the effé@t smoothes turbulence and makes your modeifert stable. In
addition, when you fly in 3D Mode with 3D Headin@ld disabled, this is the only type of stabilizatiased.

Orientation Stabilization

This is the reaction of the model to the error feemits current orientation and its commanded tatem. For instance, in 2D Mode with the stickatered, the further
the model is brought from level orientation, thedss the Guardian will fight to bring it back. Bhdehavior is also used in 3D Mode when 3D HeaHiolg is active to
keep the model pointed in its locked direction.
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2% When in 3D Mode, Orientation Stabilization is ugethe Pitch, Roll and Yaw axes to keep your mantetrack. When in 2D Mode, Orientation Stabiliaatis

only used on the Pitch and Roll axes, leaving the/ éxis (Rudder) only with Rate Stabilization. §tiill make the Rudder appear to be stabilizing tean the Elevator
and Ailerons (or Elevons) in 2D Mode. This is esteel behavior.

Individual Axis Gain Dials

The gain control dials on the Guardian can be @rsetdining the individual axes on your airframe addition,
they allow for the reversal of the direction oflslization servo travel. When a dial is centereitt{ the Zero Gain
“double-dot” dial indication facing upwards, as smoin Figure 7) the gain for that axis is set toozeThis

frectivelv disables stabilizati that axi Increasing Gain, Increasing Gain
effec |ve¥ |§a es stabilization OI:] at axis. o . o _ _ Reverse Servo Normal Servo
When a dial is rotated away from its centered pwsin the clockwise direction, the gain for thatsas Direction Direction

increased, and the stabilization deflection digects set to normal. If the dial is rotated couciteckwise from
its centered position, the gain will be increasedvall, but the stabilization deflection directiafll be reversed. Yaw

This allows for stabilization to be tuned for arnisframe, regardless of servo orientations. . . . .
W g Figure 7 — Guardian Gain Control Dials

o if you have difficulty seeing the double-dot inglion on the dials, you can either gently rotatedtals
counterclockwise and clockwise to find the appraadiencenter point, or you can use the PC softwavestmlize the dial settings on your computer stree

Stabilization “Master Gain” Control

The Master Gain control increases or decreasestfiagtive amplitude of the Pitch/Roll/Yaw gain diand serves as a way to easily tune all
three. If you have an RC controller that has a &m&log knob or slider, this can be mapped to thie Ghannel to allow for overall in-flight
stabilization gain adjustment. The higher the daiob setting, the stronger the Guardian’s staltibmeeffect will be.

Another way to think about this is that it is sianito a graphic equalizer and volume control oteees. The individual gains are similar to the
sliders on the equalizer, while the Master Gaisinglar to the overall volume control.

100%

Though not required, ideally the Gain wire from @Gegardian will be plugged into a channel controllgca knob, slider or switch on the
transmitter. If you do not have a knob or slideryour transmitter than can be used for the Masgen function, you may use a two or three
position switch to provide low/high or low/mid/higfains by adjusting the travel limits in your tremier. If you have no available channel for therGaire, you may
leave it disconnected. In this case, the gain rafigee individual gain dials is reduced to slightl
less than half of the maximum possible gain to cedhe possibility of encountering oscillation.
See the figure 7A below.

1.5ms

Setting the Pitch/Roll/Yaw gain dials on the Guardand the Master Gain control on the :;"gif z:‘:&’:“g;it:d Knob / Slider Centered
transmitter at maximum provides maximum stabilizati i 100% Master Gain

Too high of a gain setting can result in oscillatio: see the Oscillations section for
more information on this. Setting Master Gain control to the minimum wiler the
overall gain to zero, while positions in betweetl vield proportional gain. Lowering the
individual gain dials on the Guardian will lowelethain for that axis only and allow fine tuning.
This might be desirable if, for instance, oscithatis encountered on one axis but not the others|

One possible strategy for setting gains would beetall three of the individual gain control dialg
to maximum and the master to zero. While flying pfene with the Guardian engaged, slowly
turn up the Master Gain and watch for signs oflizdmn. If oscillation is encountered, back
down the Master Gain until it ceases. With the plan the ground, reduce the setting on the
potentiometer for the axis for which oscillationsa@bserved. Repeat until the plane can be flow
with the Master Gain in its middle position withasgcillation. If you have a plane with a wide

5

speed range, such as a hovering 3D aircraft, dubiagprocedure using only the mid range on the 1.1ms 1.9ms
Master Gain will allow you later to turn it everghier when hovering or performing other slow Knob / Slider at -100% Knob [ Slider at +100%
speed aerobatic maneuvers as oscillation is setdproblem under these conditions. Stabilization OFF HIGH Master Gain (200%)

I%= If continuous oscillations are experienced with Master Gain wire disconnected, switch Figure 7A - Guardian Master Gain Control

the Guardian off immediately with the Mode swit€hécessary, and land. On the ground, reduce
the gain dial for the oscillating axis as describbdve.

nE if connecting the Gain channel on a model wheeeGhardian had been previously tuned without suemthat the position of the Master Gain knoldleslor
switch is set at slightly less than the centeresitjpm (see figure 7A) to prevent the possibilifystrong oscillations on takeoff.

Oscillations

Sometimes, when the controller gains are set vigity dr if your model flies at a very high airspeedgillations can develop. If oscillations ocdurn down the Master
Gain control or the gain dial for the axis thabseillating (i.e., the Pitch axis), until the otafilons stop. Other causes of oscillations inclosehanical slop in control
surfaces and slow servos. If your model has digéevos, higher gain values may be made possibiedoeasing the Output Servo Pulse Frequency: 1S&eof Menu
Features and Option®utput Servo Pulse Frequency.

Oscillation Suppression

To help reduce pilot workload, the Guardian wilt@uatically scale down the Overall Gain when itedéd oscillations. To do this, it incrementallplss the Overall Gain
down to a minimum of 50% of its currently set valuiter the oscillations are eliminated, it wilbs/ly increase the Overall Gain back up to 100%86et value or until
oscillations are detected again, whichever conss fi

If oscillations occur and subsequently disappéas,recommended that you slowly reduce your gaingevent this from happening in the future.

Do not increase the Overall Gain after an osadfatias been suppressed, since doing so will onlgeceore oscillations until the Oscillation Suppies is unable to
reduce the Overall Gain sufficiently to be effeetiv

Preventing Damage to Your Model

In-Air Recovery

A The Guardian is a great tool for beginners lookindor a safety net in case of lost orientation or cdrol, however switching to 2D Mode with a combinatbn
of too-high airspeed and gains may cause damagette airframe.
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If the model is not structurally capable of pulliagt of a steep dive very quickly, some configunatinay be needed to prevent excessive G-ForceducRehe Overall
Gain (if connected) during high speed maneuvelsnitrthe travel of the servos through the PC saftis Expanded / Custom Servo Ranges configuré&irunder the
“Servo Config” tab. Test your changes carefullg @onservatively.

Servo Binding / Stripping

_,-%\_ The Guardian may deflect any connected servos beydithe ranges defined in your controller’s servo dééction settings. Exercise caution when first
&= configuring your model to prevent binding or stripping.

If moving the model or deflecting your control &caresults in any Guardian-controlled servos bigdinreaching their mechanical extents, you cait timeir movement
in the Guardian PC App by selecting the “Servo @grikb, setting “Output Servo Ranges Custom” tm*@nd assigning specific endpoints for each sehannel. For
more information, please see “The Servo Config Taier the “Guardian Configuration Page SoftwarkefRace” section.

Tuning for Optimal Gains

While not needed for a good stabilization expergerisere is a maximum gain configuration that carfidoind that will provide the best flight perforntanwith the
Guardian. This entails setting the highest gaingé&ch axis without triggering oscillations. Tattis, start out with the individual gain contdils set for their
maximum correct deflections as described in theei@ew/Quickstart” section. Take off with the MasGain control knob turned down low and once sdfe altitude
and cruise speed, turn it up slowly to enable Braltion. Continue turning it up until an oscila occurs. Note which axis upon which it occuesiuce the overall gain,
and land. Reduce the individual dial gain of this ¢hat was showing oscillations. Repeat thi<pss until all three axes oscillate at the sameadllv@ain level or no
oscillations can be triggered.

Status LED

The Guardian’s LED uses blink sequences to convieyrnation about system status, the current flightle and any errors that have been detected.

LED Indication during Startup

The LED will turn ON for 2 seconds, and then slowlink the number representing thdel Control Typeurrently selected (1 blink = Standard, 2 = Elev®dr V-Tail).
SeelList of Menu Features and Options: Model Contropd@for more information. After this startup blink semnce, the LED will display Steady State statudeseribed
below.

LED Indication during Steady State

. Solid On: 3D Mode
. One repeated blink: 2D Mode z
- Solid Off: Stabilization Disabled Disabled (.0 o)
Additional LED Messages 3D Mode
. 2 repeated blinks: Radio Stick Menu is active
- 3repeated blinks: USB is connected 2D Mode et (fowav ary
. 4 repeated blinks: Error condition. Error typéndicated by a pause Menu — i— i —  — (foravern
and a number of additional, faster blinks:
o  One blink: Brownout — BEC or receiver battery is USB — — — e i i— {foraver}
providing insufficient power for your servos aneé th Error
Guardian. See tHBEC/Receiver Battery Power
Requirementsection above. Brownout  —
0 2 -5blinks: Memory / Calibration Errors — Repoles Error 2 _—
Guardian to clear. If this problem occurs repdgted Ermor 3 _— e —
contact technical support. Error 4 — — — —
0 6 blinks: Sensor Fault — If this problem occurs Eror 5 STt B e
repeatedly, mechanical stress or damage to thel inoay Unit Damaged am ——— e e e —
have occurred. Emor 7 e A et I ' e i b
o 7 blinks: Internal error. If this problem occurs
repeatedly, contact technical support. Figure 8: LED Indication during Steady State

Mode/Config Switch Behavior

The Mode/Config input on the Guardian lets you deayour stabilization mode in-flight between 2D Mo8D Mode and Disabled (if a 3 position switclised).
Additionally, you can configure the Guardian in fredd via a series of toggles of the Mode/Configtsh (within 15 seconds of Guardian power up)erefd to as
“Configuration Gestures”.

Leaving the Mode/Config input disconnected will sathe Guardian to switch to the Default Flight Mod he factory default of this setting is “2D Mddéf you want to
use a different mode in this case, you will needse the PC software to set the mode, or temppariinect the Mode/Config input to change the modehe radio stick
configuration. See the Default Flight Mode meramitin thelist of Features and Optiorsection below.

Flight Mode Selection
Please refer to Figure 9. The Guardian has thae operating modes (described earlier) that esseb by the
Mode/Config switch position:
. Down: ( Position 2 , -100%, 1.1ms): 2D Stabilizatidode:
. Middle: (Position 1, 0%, 1.5ms, only available @ware using a 3 position switch): None — No sizdttion or
damping. All servo signals are directly passedugh. (Elevon and V-Tail mixing is still performed
. Up: ( Position 0, +100%, 1.9ms): 3D Stabilizationdé

Configuration Gestures

Within 15 seconds after Guardian power-on, the Giaarcan be configured by toggling the Mode/Cosfigtch back and | Figure 9: Mode/Config Switch
forth rapidly. The number of times you toggle swdtch determines which configuration step is perfed. Note that if
you have a 3 position switch, its center posit®nat used during toggling.

5 The switch you are using on your radio must beigared with its endpoints at approximately -100B80% for Configuration Gestures to work correctly.
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Here is a table of available configuration gestuaesl what each does:

Reset Level Flight and Trims 1 Toggle (up-down if the switch is presently dgwndown-up if presently up)

After changing the trims on your controller or mt¢ing orientation, you must let the Guardian knoveatithis change so it can best control your airgaiVithout this
information, 3D Heading Lock will not work and siiidation performance will be degraded.

To update the trim and level flight information fgsur controller in the Guardian, quickly toggletiode Switch back and fortimcewithin the first 15 seconds after
power-on. You will know that the level flight orisation and trims have been reset when the setbstiwitchonceand then immediately return to normal movement.

If no twitch occurs when executing Reset Level filignd Trims, it can either be because the swigsttiuge was not done quickly enough or within thet L5 seconds
following boot. Alternatively, if the Guardian isounted too far off of level flight (greater thah @egrees in either Pitch or Roll), the Reset L&light and Trims will
fail, presenting no servo twitch.

Reset Trims Only: 2 Toggles (up-down-up-down if the switch is preledown, or down-up-down-up if presently up)
Use this gesture to reset your trims without negdinalso reset your level flight orientation.

To quickly update the trims of your plane in thea@lian, quickly toggle the Mode Switch back andowo times within the first 15 seconds following power-on.
(Example: up-down- up-down) You will know that ttiens have been reset when the servos both slovilgh twice and then immediately return to normal movement.

Toggle Elevon Mixing: 3 Toggles (up-down-up-down-up-down if the switstpiesently down, or down-up-down-up-down-up ifsergly up)
A shortcut method for switching between normal @leston mixed airframes.

To quickly switch elevon mixing on and off withauéeding to go into the Radio Stick Menu or useRBesoftware, quickly toggle the Mode Switch bac# forththree
times within the first 15 seconds after power-on. Yall know that the mode has been changed when tives&oth slowly twitchthree timesand then immediately
return to normal movement. After this, moving yeontrol sticks will reflect the current mixing diguration.

This action will toggle from Normal or V-Tail Mode Elevon Mode and from Elevon Mode to Normal Mode.

Enter Radio Stick Menu: 4 Toggles (up-down-up-down-up-down-up-down if ghétch is presently down, or down-up-down-up-dovmelown-up if presently up).
Enters menu mode (described below).

Radio Stick Menu Operation
The Guardian 2D/3D Stabilizer has many advancedifesthat can be configured through the Radidk$ienu.

Entering the Radio Stick Menu

Entering the Radio Stick Menu is done by powerimg nodel with the Guardian connected and
quickly toggling the Mode/Config Switch back andtfofour times within the first 15 seconds
following power-on. One second after the last glwinovement, the menu will be invoked.
You will know that the menu has been invoked whengervos of your model stop their normal
stabilization deflections and instead perform artstvatch followed by no further movement.
Also, the status LED will blink in a two blink segjuce when the menu is active.

Indicates which
\ menu item is
v  selected

| I—

Menu Navigation

Once in the menu, you will start at menu item #thiList of Features and Optiorsection

below. The menu items can be navigated by defigdtie Aileron and Elevator control inputs =
(your control stick). On a controller where movithg stick to the right and pulling it back results |8 = Indicates present
in negative servo deflections (servo pulse widtshisrtened), flicking the Aileron input to the '"crzg;gztt:;t:e‘:ﬂ";fez:the value of selected
right will increase the menu item number currebiiyng edited, while flicking the Elevator input ; 1 menu item
forward increases the option value for the curyesglected item in the menu. = -~ @

Menu feedback is reported through the Aileron aled&or servo outputs, as shown in Figure 19. Figure 10: Menu Navigation and Feedback
Each time a new menu item is selected by flickimgAileron control, the Aileron servo will
“twitch” once, delay 1.5 seconds and then twitgbidly a number of times that corresponds to the
current menu item number selected. After thisBlevator servo will count up to the current opti@ue number selected for that menu item. If\ aption value is
chosen by flicking the Elevator stick, the Elevagervo output only will twitch once each time tredue is changed, wait 1.5 seconds and then courtt the selected
option value number.

| IN—

nG |f you have your Aileron or Elevator directions reversed on your transmitter, then they will also beeversed as you navigate the menu!

% If you have reduced the rates/deflection ranges nfigured on your transmitter for your servos, ensue that they are deflecting at least 50% in order fo
the menu to detect their movements.

Exiting the Menu

To exit the menu, saving the settings that weregéd, quickly toggle the Mode/Config switch backi dorth once. (up-down or down-up) Once out ofrienu, normal
servo deflections will start again, using the nettisgs.

To exit the menu without saving your changes, sjndigconnect the receiver battery and repower tlweep The Guardian will boot up again with its\poes settings.

Menu Example

Let's say you want to set the 2D Heading Hold Gaienu option 5) to a value of 6.  First, togdile Mode/Config switch 4 times, to enter menu medech starts at
menu option 1. Then, you will flick the Aileronick to the right (or left, if your ailerons are mrged) 4 times, to reach menu option 5. Then, gdaron should twitch 5
times, to indicate that menu option 5 is selectéd, your Elevator will twitch a number of timesdicating the present setting for the 2D Headitodd Gain. Then,
flick your Elevator stick up or down, to increasedecrease the 2D Heading Hold Gain setting, itm#laches 6. At this point, the Elevator showddh 6 times, which is
the desired setting. To save the new settinglédtpe Mode/Config switch once, which exits memde and returns servo control.

List of Menu Features and Options
The following is an ordered list of all the opticadjustable in the Guardian’s Radio Stick Menu, fianh the PC software. Note that options 14 agihé¥i are available
only via the PC software.

1. Model Control Type

Enables internal mixing if needed. The Guardiapeexs only an unmixed servo control signal fromRixe
1: Standard — Dual ailerons / flaperons are supgort
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2: Elevon — The Guardian does the elevon mixinerirally. Dual Aileron / Flaperon support is noadable.
3: V-Tail — The Rudder and Elevator channels areethinternally. Dual ailerons / flaperons are sarpgd.

2. Center Stick Stabilize Only Mode

This feature is primarily for those who don’t hatie Mode/Config switch connected, but want the fitsref 2D mode while also being able to performobatics.
Maximum 2D Mode stabilization is active when theta stick is centered, and as the control stiknoved from center, the Overall Stabilization Gaituces
proportionally as illustrated in Figure 11. (2D MedDnly)
Radio Stick Menu Options: 1: Off; 2: On 0%

3. Center Stick Box Size

The maximum deflection of the control stick befabilization is fully disabled in Center Stick @mhode. The
stabilization gain will decrease proportionally Withe deflection of the control stick from its @atl position. Once
the stick is moved past a certain point, controbigdhis setting, stabilization is fully disabl¢dD Mode Only)

Radio Stick Menu Options: 1-10: Center Stick BoxdWi

4.  Automatic Turn Coordination o %
Employs the “Step On The Ball” method to move thdd®r in order to coordinate your turns in 2D Modeor more
information, see “Automatic Turn Coordination” undie “Main Features”/“2D Mode” section. (2D Mode @y)
,i?‘\__ When taxiing in 2D Mode on an incline, this featunaill try to yaw your model down the hill. Addithally,
fid if the Guardian is not very close to the centergrwvity, then this feature can increase the charaieYaw
oscillations. %
Radio Stick Menu Options: 1: Off; 2: Low; 10: High
5. 2D Heading Hold Gain Figure 11: Overall Gain vs. Stick

Position within Center Stick Box

When the control stick is centered horizontallydZRoll command) in 2D Mode, the controller willlrthe plane to
track its current heading. (2D Mode Only)
Radio Stick Menu Options: 1: Off; 2: Low; 10: High

6. Direct Rate 3D Control

When in 3D Mode, the plane will react much morecizedy with this feature enabled. Instead of singtébilizing the 3D flight, it will control the tational rates of the
plane directly. This provides very strong disturba (wind, airframe inertia, etc) rejection withdwving to “fight the gyro”. (3D Mode Only)

%\ This feature will expand your servo deflections eyl any limits set on your transmitter, up to thienits set by the Guardian. Séexpanded / Custom Servo
== Rangesfor more details on how to limit servo deflections.

Radio Stick Menu Options: 1: Off; 2: On

'y,

7. Enable 3D Heading Hold

Enables the 3D Heading Hold feature in 3D Modeoskhlooking for the stability and precision of theardian without anything else getting between theahtheir
airplane can disable this feature for a rate-gysgerience. (3D Mode Only)

A Enabling Direct Rate 3D Stabilization is stronglgcommended if this mode is set to “Off”".

adio Stick Menu Options: 1: Off; 2: On

III\I
7

8. Derivative Gain
Tunes the dampening/derivative gain of the airplaimereasing this value will strengthen the “raggro” behavior of the Guardian while leaving the 2¥eling and 3D

Heading Hold behaviors the same.
Increasing this value without reducing your overadr individual axis gains will increase the chana# oscillations.

Radio Stick Menu Options: 1: Low Derivative; 10:.gHiDerivative

9. Onboard Dual Aileron Mixing Enabled

Configures the Guardian to accept unmixed Ailernd &lap (Aux In) inputs and mixes them internatlyptovide Dual Aileron / Flaperon outputs on AildaAux Out. If
disabled, the Guardian will accept premixed Flapesignals. Useful with limited controllers that cemt perform Flaperon mixing. Disabled by default.

Radio Stick Menu Options: 1: Off; 2: On

10. Aux Servo Output Reversed
Reverses the direction that stabilization will mgeer second Aileron servo if you are using the éhannel in a Dual Aileron configuration.
Radio Stick Menu Options: 1: Off; 2: On

11. 2" Elevon Reversed
Set this if the second Elevon servo on a “Deltafigvplane is not symmetrically mounted and is resyiin incorrect servo movements.
Radio Stick Menu Options: 1: Off; 2: On

12. Expanded / Custom Servo Ranges
Allows advanced users to expand the functional easfgheir servos from 125% around their trim value 150% around their trim values. Overall sededlection range
is expanded to 175%, including trims. When coméidwon the PC software, this option also enabletam servo limits that can be set there.
This can damage your servos and your plane if aated carelessly. It is included for modelers thegther need the extra range or wish to limit thenges to their
servos. Make sure to reset your trims before aatiivg this mode!
Radio Stick Menu Options: 1: Off; 2: On

13. Default Flight Mode (For when Mode/Config switch isnused/disconnected)

If you don’t have the Mode input channel connedteng flight, the Guardian will use the flight nedelected here. Note that you will need to sewtfth the PC
Software, or temporarily connect a switch to thed@linput channel to set it.

Radio Stick Menu Options: 1: 2D Mode (default) 32 Mode

14. Output Servo Pulse Frequency (PC Software Configtioa ONLY)

Sets the pulse frequency of the servo signals gnihgf the Guardian. A default of 50 Hz is recanded for analog servos, but some digital serv@asrtghigher
frequencies. If the electronics are designedtidhe maximum frequency of 400 Hz will improvéititg on more responsive airframes.

A Setting this option above 50Hz for analog servos cause them to work too hard and may cause dami&ggt for too long. Use with caution.

The Guardian PC Software
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Firmware update, quick and easy configuration ef@uardian, and the ability to save and restorégmation profiles ar supported via our powerful Guardi
configuration software. Some advanceddead beyond fixe-wing operation are also only configurable in tbéwsare.

The Guardian connects to your Windows PC or lagtopugh its integrated USB Micro B connector. Argtard “Micro B” USB cble is required to use the software
is not included. Generally, USB cables for recently made mobile giscemc
eBooks (that let you access these devices on youskould work, so yo
probably already have a suitable USB cable. tif ymu can purchase it at mc
major stores, or from Eagle Tree (p/n USB-CABCERO). Note that there a
“charge only” USB cables that will not let you asse/our device on the P
and will not work with the Guardian.

When connected, the USB cable will only power th@a@ian, not the servos
receiver. Powerinthe servos and receiver while the Guardian is occhedeto
USB is fine, just use caution when changing sestemit is possible to strip ¢
servos accidentally through some settings.

Installing the Software

The Guardian software is installed from gwpport page of our website, loca
at http://eagletreesystems.com/Support/apps.htRlease install softwa
version 10.43 or later from our website.

Running the Software and Updating the Firmware

After installation, just click on the Data Recordmsn on your desktop, or sele
the Data Recorder application under the Windowsd stanu. A messag
should appear that requests you to connect thed@mato USB, if it is no
already connected After USB connection, you may be prompted to updiag
Guardian firmware. If so, click the “Update” buttéor the Guardian 2D/3D Stabilizer on the Firmw@antrol page, and fiow the ol-screen prompts. Once the
firmware is updated to the latestrsion, the Guardian Stabilizer Configuration Diaklguld appee

r —
Guardian Stabilizer Configuration Dialeg (ot

Running the Guardian Software if you have other Ealg Tree :
Products Configured on your PC Gere 2 Mde | 3 e | servo Contg | dvarced]| Formrstpise | !

If you have other Eagle Tree products (such agllogger, OSD Pro, ¢ [
Seagull) the main softwasereen will continue to appear, just as it does.n
To launch the Guardian Stabilization configurati@ye, just click “Hardware Heading Hold Gan pm— [ — i e
Configure Guardian 2D/3D Stabilizer”.

Guardian Configuration Page Software Referen

EE] stbiization Roll angle &0

==

The General Tab

1. Artificial Horizon Indicator (AHI): Displays the measur ) I
PitchRoll of the Guardian relative to level (when in &idde) ot D T it L ‘
I

when in 3D Mode, relative to the last locked 3D ¢irg. Note:

since 3D mode results in the AHI showing level tedato the las Center Stick Stabikzation OrlyMode € Erable # Dissbie
locked 3D headingt will NOT display true level when your mod B I
is sitting level. Switch to 2D mode if you wanetAHI to display L -
true level.
2. Indicators for the positions of the dials on thea€lian (2b) and th SoveCorto | LosgConlg | FacoryRese | ot | o |
last recorded positions as loaded from a savedZd¢ When 2D |

loading a saved configuration file, yean use the two displays
match your previous dial configurations with yourrent setup, aIIowmg you to easily replicate shged profile

3. See:Aux Servo Output Reversed Guardian Stabilizer Configuration Dialog lg‘
4, See2™ Elevon Reversed

5. See:Onboard Dual Aileron Mixing Enabled General | 2D Mode 30 Mode | Servo Contig | Advanced | EIE

6. See:Default Flight Mode 20 Mode | Advanced Settings

7. SeeModel Control Type _ e ¢ Dsaie

8. Reset Neutral Servo Deflections: When pressedwtiiiisecord the o

current servo signals coming into the Guardian fyour receiver. BlorectRate D contel @ Enable € Disable
If no receiver is connected and poweet this time, then the ze BB Drect Rate Speed Pich I 163 [
servo deflectin of 1.5ms pulse length will be used as the fadl
value for each disconnected channel except for GaihMode
which will failsafe to approximately 40% gain artcurrently Eorect Rate speed Rol il 100 bz
selectedDefault Flight Mode

9. Reset Level Pitch/Roll: Will record the orietitan of the Guardia
relative to level to compensate for mounting ofsethis step wil
fail if either the Pitch or Roll is greater than @&gree: w

10. Save Configuration: Records your current settirggsed o the
Guardian to a .txt file to load latetseful for saving profiles fc
individual airplanes. ‘

11. Load Configuration: Recovers the settings fromevipusly savet
configuration file and writes them to the connedBdardiar

12. Factory Reset: Restores thennected Guardian unit to its factc
default settings.

13. Firmware Update: Loads the Firmware Control die

Direct Rate Speed Yaw d 100 Hz

Derivative Gain I 5

Save Config J Load Config Factory Reset 3 D Cancel Help
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The 2D Mode Tab

1. Controls the 2D Heading Hold gain. When set atmmre, this option determines how hard the Guardidirassert a roll to eep the airframe on its Iocked 2D
Heading. O: Off; 1: Low; 10: High. Se2D Heading Hold Gai E .

2. Controls the Automatic Turn Coordination gain.2B Mode, this
feature will automatically coordinate your turns jou
0: Off; 1: Low; 10: High. SeeAutomaticTurn Coordinatiol

3.  Stabilization Pitch/Roll Agle: The maximum target Pitch/Ri
angles that the Guardian will allow your model $sert. This wil
be approximate as stabilization gains can affésttthaviol =

4. See:Center Stick Stabilization Only Mode : s s el s

5. See:Center Stick Box Size

]

The 3D Mode Tab

1. See:Enable 3D Heading Hold

2. SeedDirect Rate 3D Control

3. When Direct Rate 3D Control is enabled, this detsangular rat
in rotations per second for each axis that the @aamwill attempt
to get your airframéo assert at full control stick deflecti

4. See:Derivative Gain

The Servo Config Tab

1. See:Expanded / Custom Servo Ranges

2. If Expanded / Custom Servo Rangesnabled, these fields allc
an advanced user to specify hard limits to the @iaafs outputs. Sevecnip
Useful for custom setups that will be damaged bycsdeflection
beyond certain angles. Normal servo deflectiosgléngth ranges (-
100%) are 1100 us to 1900 us. #50% servo deflection ranges i
900us to 2100us.

Firmware Updats |

The Advanced Tab
1. Controls the puls frequency from the outputs of the Guardi
Useful for digital servos.
See:Output Servo Pulse Frequency

mo

JTput Servo Puise Frequency il | 50

Troubleshooting / F.A.Q.

Question: Is it OK to use expanded rates / ra;iga my transmitter’

Answer: While using expanded servo ranges on your contraiflénot cause
problems, they are not needed and may cause confusihe Guardian wi
use its own expanded ranges depending on your,gaidsaany Custom Sen :
Rangeshat may be defined through the PC App. In botta®B 3D Modes '
higher gains will result in an improved response&n In 3D Mode, activatir | :
Direct Rate 3D Control and increasing the DirecteRgpeed for a given ax
will cause the model to rotate neoguickly around that axis. In this way,
Guardian 2D / 3D Stabilizer makes usiefined Dual (Expanded) Servo Ra
unnecessary.

Reduced Servo Rates / Rangks2D Mode, full stick deflection wilyield less Save Config | Load Config Facmnesgl | _ conce rep |
than the configured “Stabilization Pit&wdll Angle(s)”, making it feel likeyou & w! :
are “fighting” with the Guardian. 3D Mode will eiit slower than the “Direct Rate Spe: at full stick deflection. At some logervo ries, the Radio Stick Menu may
not work correctly.

Expanded Servo Rates / Rang2® Mode may not be able to prevent inverted maneueven at high gainsin 3D Mode, expanded servo rates will resu
proportionally faster Pitch/Roll/Yaw rates.

Issue The Guardian does not move my servos when | rtitoevenodel aroun
Solutions:

. Make sure that the gain control knobs on the Gaardre not in the center (vertical) position, whiisaebles stabilizatic
. If you are using a 3 position Mode/Config switchak®a sure it is not set in the center (disabledjtipos
. If you are ugg a Gain knob on your transmitter, make sureittgahot turned tc-100% servo deflection, which will disable stabitina.

Issue The Guardian moves my servos in the wrong doeds | move the model arou
Solution: The gain control knobs ohé& Guardian set the direction of stabilized serevement, as well as the gain le

Issue My rudder is not moving or is not moving as maahthe other control surfac

Solution: Unless you are in3 Mode with 3D Heading Hold enabled, the Ruddél not deflect very much to oppose your flight mments in the Yaw axis. This
expected behavior. e the section called “Components of Stabiliz¢’ for more info.

Issue: Stabilization suddenly stops working or stabilimesorrectly during flight but resumes correct operation later.
Solutions:
. The Guardian may be experiencing brownout. BEC/Receiver Battery Power Requiremesgstion above.
. Make sure that the Guardian is securely mountedinah“flapping around” during aggressive maneu
. If, during engine runup, you notice the servos shifting or moving aroinappropriately, you may need to move the Guardisay from sources ofFl (such
as a powerful BEC or motor). Or, you may neethtunt the Guardian differently to reduce exive vibration.
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Issue Reset Level Flight doesn’t seem to work.

Solution: Make sure the Guardian is mounted approximatelglleMounting offsets in excess of 25 degrees ffiatnor upside-down can reduce performance and will
cause the Reset Level Flight to fail.

Solution: Make sure the endpoints of the switch you are usiitly the Mode input are configured to approximatdl00%, 100%. This is required for the Resetdlev
Flight and other Mode switch Configuration Gesturework correctly.

Issue My servos are getting stripped or are burningdue to excessive deflection.
Solutions:
. Reduce the gains on the channels that are experietudo much deflection. This reduces both load @eflection.

. Use the Custom Servo Ranges option in the PC Agpeoify limits to the servo deflections. Whenpedy configured, this guarantees that the senibsot
bind or deflect beyond their engineered limits.

Issue In the PC software, the Artificial Horizon Inditor (AHI) display is not correctly showing levelyen when my model is sitting level on the table.

Solution: The AHI will not show true level if the Guardian is in 3D mode In this mode, the AHI shows level based on &s¢ time 3D lock was invoked (stick
centered). Please switch the Guardian to 2D mfoglmiiwant the AHI to show true level.

Issue:When | increase the Gain on the Guardian, | seeoomore control surfaces move, even though myefriedevel.

Solution: This can happen if the Guardian does not know jaiest trim settings. Make sure you perform“fReset Level Flight and Trims” or “Reset Level ms”
operation (described above) each time you changengodel’s trim settings.

Issue: My USB cable does not fit well in the Guardian’SRconnector.

Solution: We have received a few reports of tight-fittin§gBJcables. The Micro-B USB cable sold by EagteeTits correctly, and we've also observed thatcke™
USB cables and the mobile phone USB cables we tested in-house fit well also. Note that “mini” B8ables will not fit!

Regulatory
The Guardian has been tested with a typical irsgtail and was found to comply with EU EMC requiremse As with any change or addition to an R/C systgu are
strongly advised to carry out a range and perfonaameck before operating the equipment.

Limited Warranty

Eagle Tree Systems, LLC, warrants the Guardian RB3tabilizer (the Product) to be free from deféstmaterials and workmanship for a period of oneygar from the
date of original purchase. This warranty is reméferable. If your unit requires warranty seewiluring this period, we will replace or repaititour option. Shipping
cost to us is your responsibility. To obtain watyeservice, emasupport@eagletreesystems.cfamfurther instructions.

This limited warranty does not cover:
. The Software. See the Software license agreefoemntore 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 icsions

o  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 CONDITIONS OF MERCHANTABILITY AND FITNESS FOR A PARTICULARPURPOSE, ARE
LIMITED IN TIME TO THE TERM OF THE LIMITED WARRANTY PERIOD AS DESCRIBED ABOVE. NO WARRANTIES, WHETHHRXPRESS OR IMPLIED,
WILL APPLY AFTER THE LIMITED WARRANTY PERIOD HAS EXPIRED. SOME STATES DO NOT ALLOW LIMITATIONS ON HOW.ONG AN IMPLIED
WARRANTY LASTS, SO THIS LIMITATION MAY NOT APPLY TOYOU.

WE DO NOT ACCEPT LIABILITY BEYOND THE REMEDIES PROMED FOR IN THIS LIMITED WARRANTY OR FOR CONSEQUENAL OR INCIDENTAL
DAMAGES, INCLUDING, WITHOUT LIMITATION, ANY LIABILT Y FOR THIRD-PARTY CLAIMS AGAINST YOU FOR DAMAGES, eR PRODUCTS NOT
BEING AVAILABLE FOR USE, OR FOR LOST DATA OR LOST@GFTWARE. OUR LIABILITY WILL BE NO MORE THAN THE AMQUNT YOU PAID FOR
THE PRODUCT THAT IS THE SUBJECT OF A CLAIM. THIS IBHE MAXIMUM AMOUNT FOR WHICH WE ARE RESPONSIBLE. SME STATES DO NOT
ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL ORCONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR KCLUSION MAY NOT
APPLY TO YOU.

As Eagle Tree Systems has no control over usep sktal assembly, modification or misuse, no ligypshall be assumed nor accepted for any regutiiamage or injury.
By the act of use, setup or assembly, the usep&xed resulting liability. If you as the purchase user are not prepared to accept the liakakisociated with the use of
the Product, purchaser is advised to return thduRtdmmediately in new and unused condition toplaee of purchase.

SpektrunT™ and all other brand and product names are tradenotheir respective holders.
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