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Introduction

Thank you for your purchase! This instruction nmanwill guide you through the configuration anceagtion of your
EagleEye8" FPV Station (the EagleEyes).

Please click on the “Support” tab of our web padetta://www.eagletreesystems.cdor a link to the full color,
electronic version of this manual, which may beatpd if changes were made after printinglease read the entire
manual carefully, including all cautions and warnigs, before proceeding

If, after you read the manual, you have furtherstjoes or problems, we have several options fdirteal support.
Please click on the “support” tab of our web pameriformation on how to get answers to your questj 24 hours a
day.

Packing List

Your package should include the following: The [E&yes, and a printed version of this manual.

What the EagleEyes Does
The EagleEyes provides all of the following feature

Receiver Diversity- when you connect two NTSC or PAL audio/video reees (of any frequency), the EagleEyes
picks the better signal at any given time, which geeatly reduce video fades and improve your Fi@)¢égence. A
variety of diversity settings are configurable witie on-board switches and LED indicators.

Antenna Tracking - when coupled with our OSD Pro airborne systéma,HagleEyes is the heart of a full-featured
pan/tilt antenna tracker. Powerful, flexible, amseto use on-screen menus are provided for ctligreéhe
EagleEyes to work flawlessly with the tracker ofigyghoice. The built-in regulator drives even lapg/tilt servos,
with no need for an external BEC.

Telemetry - When coupled with our OSD Pro airborne systdhkagle Tree data (not just GPS position) are
transmitted to your laptop, via your video transemiind the EagleEyes USB port (separate USB cabléred).
Your flight can then be graphed and displayed withpowerful software, or visualized (either inlrtd@e or after
your flight) with Google Earth! A “no telemetrylaam buzzer can be turned on to indicate losslefrtetry.

Four Channel A/V Distribution - Ever wish you had more video/audio outputs? EagleEyes has four built-in
outputs!

Programmable Low Voltage Alarm - You can program a low voltage alarm buzzer, Whilerts you when your
ground station battery is below your chosen voltage

Expansion Port— we plan to provide support for new features armkssories, such as the PowerP&heCD
Display. Let us know what features you'd like &eb

Additional Equipment Required (not included)
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A standard “Mini-B” USB cable is not included, h@commended. Most likely, you already have a cdiblgaUSB
cable. New features and enhancements are proeidete, and are loaded into your EagleEyes via USBnd, the
telemetry function requires USB to connect to yiaptop.

To use the tracking function, a pan/tilt antennaintavith servos is required. Also a suitable drgtor power supply
with a 2mm barrel power plug is required to pover pan/tilt servos.

To use the tracking and telemetry functions, oub®$0 airborne system is required.
RCA male-male cables are required for hookup ta ydW equipment.

A small Phillips or flathead screwdriver is requir® rotate the adjustment potentiometers.

General Safety Precautions
In addition to the warnings and other precautionthis manual, the following precautions shouldals/be observed:

1) If you have never set up or operated an RC modetdeyou will need help from an experienced modele
Local RC clubs are great ways to meet experienamtktars, and receive the required training. isTh
requirement is especially true for “FPV” flying, igh can be more challenging than visual-only flying

2) Never operate your model aircraft near or overdgs, power/telephone lines, or other obstachsver
operate your model aircraft near or over other fEop

3) RC models and accessories are not toys, and shewdpt away from children, without proper adult
supervision.

Firmware Updates

Note that, like most Eagle Tree products, the Eagis is a “living” device. Quite often we add nfmatures and
enhancements to our products by changing the finewalf you have a feature request for the EaggsEor have a
problem, contact us via the “Support” tab on oubsite. If enough people ask for a feature, wé milst likely add it!

To download the latest firmware for your EagleEyasye your mouse over the “Support” tab of our vitelest
http://www.eagletreesystems.cpand select “Download Latest Software.” Notd g@tware version 8.28 or later is
required for updating the EagleEyes. Then, conymar EagleEyes to USB, and click “Hardware, Firang/Control.”
The EagleEyes should appear in the list of dewicasare available for update. NOTE: make sureyba have
connected the EagleEyes to USB before powering#gteEyes with the barrel power connector, for prayperation.
Also, note that with some PC'’s, it may be necessaty power the EagleEyes via the barrel connector vén it is
connected to USB, for firmware update. If a firmware update error is generated in the software, plese repeat the
firmware update procedure with power connected tolie barrel connector.

IMPORTANT: If you will be using the EagleEyes withyour OSD Pro,you must download software version
8.57 or later, and update the firmware of your EagleEyes, and yo OSD Pro and your recorder if prompted to
do so. ltis required that all of your hardware haschatg firmware installed, for correct operation.

Mounting the EagleEyes
How the EagleEyes is mounted depends primarilyaur gther ground equipment, and the EagleEyesrestu
you will be using.

The EagleEyes can simply be set on a table-topwatflying location. The EagleEyes board is prtadand
covered with clear heatshrink tubing. If yourpan mounting the EagleEyes board directly to dtpan
tracker, two ways to do this are to use a longtigldzip” tie or a Velcro strip passed through tWwoles in your
tracker mount, or to use pieces of adhesive Vekge on the bottom of the EagleEyes board, attatchéae
heatshrink. Other mounting options are possible.
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CAUTION: like any other electronic equipment, the EagleEyes should not be exposed to water!
EagleEyes Connections

IMPORTANT: when connecting or disconnecting the RCAcables, please ensure that you do not put
pressure on the components on the bottom side ofdlEagleEyes board with your fingers! Though they
are protected with the clear heatshrink, componentsan be damaged or detached if too much force is
applied. Instead, grip the edge of the circuit boal itself, or the metal RCA connectors, when pluggig
RCA cables. In particular, the large capacitorson the component (bottom) side of the board shouldot
be subjected to force.

Please refer to Figure 1. The connections tdcdgieEyes are as follows:
Primary Audio/Video In — This input, consisting of two RCA connectors, siggpthe EagleEyes with the video and

audio input signal. Normally, your wireless videgeiver is connected to this input via two RCA enadale cables.
The audio input (the upper RCA connector, re

in color) is a “line level” or “mic level” low o Power  gecondary Audio Level Match
power input. Never connect amplified audio to AudiolVideo OUT_ (6V - 14V) .

this input!  The video input (the lower RCA (topis aUdllo) \\‘ Secondary Video Level Match
connector, yellow in color) accepts standard 75 “ fnn

ohm composite video. Either PAL or NTSC
inputs are supported — the input type is
automatically detected.

Secondary Audio/Video In
(top is audio)

Primary Audio/Video In

Secondary Audio/Video In —This input is
(top is audio)

identical to the Primary input. It is normally

used when you have two receivers connected, [fokED Status Indicators o
USB (Mini-B)

receiver diversity support. Please see the Expansion Port (unused)

“Receiver Diversity” section below for more Pan and Tilt Servo Outputs Mute/Advance Button
information. Select/Menu Button
Audio/Video Out Channels— These four Figure 1 — EagleEyes Connections

outputs are identical. Each provides the signal

from the presently selected input (either primarge&condary). Each audio output (the upper RQ#eotor, red in
color) is a “line level” or “mic level” output. @y connect the audio outputs to line level or famel inputs of your A/V
devices. Never attempt to connect speakers directly to theualio outputs! The video outputs (the lower RCA
connector, yellow in color) are designed to be emted to a standard 75 ohm composite video input.

Power Connection— The power connection is a standard 2mm “bajaeK, that accepts the barrel plug commonly used
with FPV equipment. The voltage input can ramgenféV to 14V.

USB Connection— A standard “Mini-B” USB connection is providedhis connection is used for EagleEyes firmware
update, and for telemetry.

LED Status Indicators — there are four LED indicators on the EagleEgesgcribed below:
AV In 1 - indicates that the primary A/V input is selectedrouting to the A/V outputs.
AV In 2 - indicates that the secondary A/V input is s@ddbr routing to the A/V outputs.
Diversity — indicates that the diversity function is activEee the Diversity section in the manual for more
information.
Telemetry — this LED flashes each time new telemetry datagsived from the OSD Pro airborne system. If no
telemetry information is being received, this LED e off.

Buttons — there are two buttons on the EagleEyes, asidleddnelow:
Select/Menu button —the primary function of this button is to seleat tctive A/V input. Each time the button is
pressed, the next A/V input mode is selected. Sdbection cycle is: Primary Input, Secondary Iniversity.
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The LEDs indicate the present input mode. Thersga&ry function of this button is for configuratjomhich is
described in the “Built in Configuration Menu” sext below.

Mute/Advance button —the primary function of this button is to mute (mmute) the buzzer. The secondary
function is for configuration, which is describetthe “Built in Configuration Menu” section below.

Pan/Tilt Servo Connections- these connections are for the pan and tilt seo¥gour tracking antenna. The pin-out of
the servo connections is as follows:

Ground — pin nearest the EagleEyes board

Power — middle pin

Signal — pin farthest from the EagleEyes board

If Futaba style servo plugs are used, the plugpala@ized by the EagleEyes board — the small tathe Futaba plug
forces the plug to be connected in the correchtait®n. If JR style servo plugs are used, youtraaosure the correct
polarity is achieved. The legend on the Eaglefyssd indicates the correct polarity. See the &Ang Tracking”
section below for more information.

NOTE: if you see “video lines” or similar noise&ftconnecting your servos, please see the troulésly section
below.

Adjustment Potentiometers— The two blue potentiometers adjust the secondlAryinput levels. These are used to
attempt to match the secondary A/V inputs withgheary A/V inputs, when using the Diversity furanii A small
screwdriver is required to rotate the potentionseteSee the “Diversity Function” section below floore information.
CAUTION: rotate the potentiometers gently, and do mt rotate the potentiometers past their stops. Thedo not
rotate 360 degrees! Forcing the potentiometers patheir stops could damage the EagleEyes board other
equipment.

Expansion Port— the expansion port is presently unused. Plafesdres for the port include support for our
PowerPanél" LCD display. Please let us know if you want shigported, or if you have other suggestions!

Configuring the EagleEyes with the Built-in Menus

The EagleEyes has a built-in menu system for gpttinfeatures. The menus use the four LED’s hadwo
pushbuttons. The four LED’s indicate the preseabhmparameter being configured, as well as theepteslue for that
parameter.

IMPORTANT: If you are going to be using the EagleEs with the OSD Pro system, do naise the built-in menus
to configure the EagleEyes.Use the OSD Pro’s on-screen menus, describédubitQonfiguring the EagleEyes with the
OSD Pro On-screen Menus” section below. The oeescsettings take precedence over the built-inunsettings when
the OSD Pro is in use.

Menu Options

There are five built-in menu parameters that caodvdigured, as shown in Figure 2:

1. Low Battery Alarm Enable? - this menu parameter lets you select whether théeEgigs make a periodic beep
when the voltage powering the EagleEyes (at theréaconnector) is below the programmed voltagEhe
options for this menu are either “No” or “Yes.” tlis parameter is set to “Yes” the alarm will sdwvhen the
present voltage is less than the minimum voltagegii@mmed below).

2. Low Battery Alarm Integer — This menu parameter lets you set the integer podfdhe minimum voltage for
alarm. For example, if you wanted to set a mimmuoltage of 11.6V, you would set this parametefltd’.

3. Low Battery Alarm Fraction - This menu parameter lets you set the fractionatlfs portion of the minimum
voltage for alarm. For example, if you wanteddba minimum voltage of 11.6V, you would set thésgmeter to
“6”.

4. Diversity Sensitivity - This menu parameter lets you set the sensitivithefdiversity function. The lowest
sensitivity is 1, and the highestis 10. The difsettingis 5. Please see the Diversity sadbelow for more
information.

5. Diversity Switch Chirp? - This menu item lets you select whether the Eaglsebgeps when the diversity
function switches between video channels. Thepgtfor this menu are either “No” or “Yes.”

Figure 2: Built-in Menu Items (use these menus oylif the OSD-Pro airborne system is not used)
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Entering and Exiting Menu Mode

To enter menu mode, hold the SELECT/MENU buttonnidev about two seconds, until two beeps are heaflah exit
menu mode, hold the SELECT/MENU button down agaimo seconds, until two beeps are heard.

Selecting the Menu Parameter to Change

The present menu parameter is indicated by the stahe four
LEDs on the EagleEyes. Figure 3 indicates whichune
parameter is selected for editing, based on the efahe four
LEDs. When menu mode is entered, the first paramet
(Enable Low Battery Alarm?) will be selected.

The menu parameter selected will be shown on tHasLfigr
about 2 seconds, as shown in Figure 3. Then,réeept value
of that menu item will be shown, as indicated igure 4.

To select a different menu parameter for editingt fap the
selected for editing. The LEDs will indicate whictenu item

is being edited for about 2 seconds, then the ptesdue of that menu item will be displayed.

Changing the Value of the Selected Menu Item

Figure 4 indicates how the present value of thecsetl menu item is displayed.

Note that “No” is indicated by no LEDs illuminateahd “Yes” is indicated by one LED
illuminated.

To increase the value of a menu item, tap the MBER/ANCE button. Then, the
value will be incremented by one, and the new valilisbe displayed. Once the value
reaches the maximum value supported by that menu(ias indicated in Figure 2 abova)
then the lowest value will be displayed. In oterds, the values cycle through their
valid ranges as the “MUTE/ADVANCE" button is sucsie®ly tapped.

Menu Example: changing the Diversity Sensitivity

In this example, the Diversity Sensitivity is aldgaset to “5” and | want to change it to
“3". To enter menu mode, | first hold the SELEGENU button down for about two
seconds, until two beeps are heard. Then, thiedtion that | am editing the “Enable
Battery Alarm?” option appears (as shown in Figd)réor about 2 seconds. Then, the
present value of the “Enable Battery Alarm?” settieither “0” or “1”) is displayed on
the LEDs. To advance to the Diversity Sensitiwtgnu, | press the SELECT/MENU
button 3 times, and then the LED pattern corresimgnich Diversity Sensitivity menu (as
shown in Figure 3) is displayed for about 2 secorifsen the present value of Diversity
Sensitivity (5) is displayed on the LEDs, as shawRigure 4. Now, the
MUTE/ADVANCE button is tapped over and over to isase the Diversity Sensitivity
until it reaches 10, and then it rolls over to 1 esntinue to tap, and finally reaches 3.
Then, | hold the “SELECT/MENU” button for 2 secondadil two beeps are heard, to
exit menu mode. Now, the Diversity Sensitivitywalis programmed to be 3, and this

value will be saved until | change it again. Figure 4. Menu Item
Values on LEDs
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Configuring the EagleEyes with the OSD Pro On-screklenus

All of the EagleEyes features can be configuredgiie OSD Pro On-screen menus. Please see thd>@SBstruction
manual for information on how to use the On-scr@enus.

Note that the EagleEyes must be connected to youideo receiver, and the EagleEyes telemetry LED mus$ie
blinking, for On-Screen configuration to work!

After invoking the OSD Pro On-screen menus, salectConfigure EagleEyes Station” item from the maienu.
Then, the EagleEyes main setup menu will appeahasn in Figure 5. The additional EagleEyes €neean menus are
described below, in Figure 6 and Figure 7.

EagleEyes FPV Station Setup

a)

b)

Set Zero Pan Compass Reading this menu item lets you manually set the cormasyle at which the antenna
pointing, when it is centered, at your flying sit€&or example, if the antenna is pointing exadgst when centered
you would enter “270” in this field.

Use Model Location as 0 Par- this menu item automatically sets the compagteaat which the patch antenna
pan function is pointing, when it is centered, atiyflying site. To use this option you must ffiensure that thg
OSD Pro has established its “home” GPS locatiohen] move the model as far away from the antenmaeasical,
ensuring that the model is lined up with the patakenna on the pan/tilt mount. Then, select tpison, and the
Zero Pan compass angle reading is automaticallypated.

Min Radius frm Home for Trak — this menu item lets you enter the minimum radiimgracking. This radius is if
either meters or feet, depending on your uintsrggett If the model is closer to home than this wadithe pan/tilt
mount will stop moving. The purpose of this optie to keep the pan/tilt mount from swinging arduwvildly when
the model is close to home, since the GPS podiication can vary, depending on the GPS fix quality
Configure Pan/Tilt — this menu item invokes the EagleEyes Antenna Trackionfiguration menu, described
Figure 6

Configure Diversity + Alarms — this menu item invokes the EagleEyes Diversity Afatms configuration menu
described in Figure 7

Figure 5: EagleEyes Main On-screen Menu

is

'S

N

The Diversity Function

This section describes the diversity function & BagleEyes ground station. This function candeslwith or without
the OSD Pro airborne system.

What the Diversity Function Does

The diversity function constantly inspects the algquality of two A/V receivers connected to thpuahchannels of the
EagleEyes, and switches to the highest qualityadignThe two receivers can be either NTSC or PAbe EagleEyes
automatically detects the video mode. Video liakany frequency can be used, or can even be nifixethsmitters of
two different frequencies are used on the model.

The diversity function can help to eliminate lo$video signal due to “multipath” that often occuvih a single
receiver. As an example, those who have ever wdttdievision using “rabbit ears” antennas know évan slight
movements of the antenna can improve signal.oufgre using two receivers, it is more likely thteast one of them
will be in a good position at any given time.

Further, if you use a directional antenna for ftyat longer range, that antenna may not work weémwyou are close to
your takeoff point. To solve this problem, manipis use an omni-directional antenna when closama a directional
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antenna when flying far away. If both of theseeieers are connected to the EagleEyes, the diydusiction will pick
the stronger of the two automatically.

How to Set Up the Diversity Function

To set up the diversity function, simply connectb tigceivers to the EagleEyes Primary and Secordatynputs, as
described in the “Connections” section above.he TSELECT/MUTE” switch is tapped to switch betwdaput 1,
Input 2, and Diversity mode. The LEDs indicate pnesent mode. When Diversity mode is entered| Hi2
corresponding to the presently selected inputusihated, and also the “Diversity” LED is illumitesl. Then, as the
diversity automatically switches between the twauits, the LED corresponding to the new input ignlinated.

If you notice that the audio levels or video imagéthe two input channels do not match in appeaatie two blue
potentiometers can be used to adjust the secodddrinput levels. A small screwdriver is requdréo rotate the
potentiometers. If the video signal of the se@pdnput appears to be lighter or darker than timafprimary input,
gently rotate the “Secondary Video Level Match”gatometer, while switching between the two inpuith the
Select/Menu button, to match the inputs. Similaflyhe audio signal of the secondary input appeéaibe softer or
louder than that of the primary input, gently rettite “Secondary Audio Level Match” potentiomet€@AUTION:
rotate the potentiometers gently, and do not rotat¢he potentiometers past their stops. They do nabtate 360
degrees! Forcing the potentiometers past their gps could damage the EagleEyes board or other equint.

How to Configure the Diversity Function
There are two diversity related configuration opsio

First, the diversity sensitivity is adjustable.heTadjustment range is from 1 (least sensitiveh miany video glitches
required in a short period before switching), to(t®st sensitive, with almost instantaneous swiighvith only one
video glitch). The default setting is 5.

Secondly, the EagleEyes will produce a short belegrnvihe diversity channel is automatically switghiegou desire.

If you are using our OSD Pro airborne system, lodtihhese parameters are configured on-screen tidtimenu
described in Figure 6. If you are not using thddX@8o, the diversity parameters are configuredhiapushbuttons, as
described in the “Configuring the EagleEyes with Built-in Menus’

EagleEyes Diversity/Alarm Setup

NOTE: See the “How to Configure the Diversity Fuaot section for details on the diversity menu item

Enable Volt Alarm? - this menu item enables or disables the low gelt@arm

Set Alarm Voltage —this menu item lets you set the low voltage alavalid range is between 5.0V and 13.9V.
Enable No Telemetry Alarm? —this menu item turns on the “no telemetry alarm’ichtperiodically beeps if no
telemetry has been received for a few secondso dse that the telemetry LED will turn off if neleémetry is
received.

Select Video Input Channel -this menu item lets you select the video inpute Thoices are Input 1, Input 2, and
Diversity.

Set Diversity Sensitivity - this menu item lets you set the diversity sengitivivalid range is between 1 and 10, 10

being most sensitive.
Enable Diversity Switch Beep -this menu item determines whether the EagleEyd$wifly beep each time the
input channel is automatically switched with Divers

Figure 6: EagleEyes Diversity and Alarms On-screeMenu
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The Antenna Tracking Function

This section describes the antenna tracking funcifdhe EagleEyes ground station. This functexuires the OSD Pro
airborne system, and a servo based antenna pasmpam/tilt mount (tracker).

IMPORTANT: please read through this entire sectionbefore attempting to calibrate tracker. Calibration is
relatively simple as long as you understand howctiibration procedure is done.

What the Tracking Function Does

The tracking function points a pan/tilt capableeamia tracker directly towards your model, basetherposition of the
model in relation to home. The EagleEyes drilespgan and (optionally) tilt servo of your trackefhe EagleEyes is
easily calibrated to work with virtually any typéservo based antenna tracker. Some sourc@sifdtilt antenna
mounts aréattp://www.readymaderc.coandhttp://www.servocity.com

How to Set Up the Antenna Tracking Function

The Pan servo, and optionally the tilt servo, afrypan/tilt mount are connected to the EagleEyesapal tilt servo
outputs, as described in the “Connections” sedioove. The EagleEyes board is capable of progidimaximum
burst current of approximately 5 amps to the sergependent on the capabilities of your power supgiaution: when
a tracker is being used, the EagleEyes printed ciuit board, especially the center of the board, cabhecome hot to
the touch! The maximum continuous current available to theaedepends on the input voltage, as well as the
capability of your power supply. Higher input tages cause the on-board regulator to produce heate |If the
regulator becomes too hot, it will shut off brieffgr about 20 seconds) and then start agaimote that the rest of the
EagleEyes functionality will not shut off - onlyalpower to the servos. With the standard sizedbsarsed for typical
panftilt trackers, there should never be a reguktiatoff, even at the maximum input voltage ofvb#s. If your tracker
uses very large servos, and they are constantlgrurehvy load, the regulator may shut off briefligher input
voltages. If this occurs, see the Troubleshodtiafion below.

How to Configure the Antenna Tracking Function

The Antenna Tracking function is easily configutesing the on-screen menus built into the OSD Prae Windows
software can not presently be used to configurétitenna Tracking function, so it's necessary te e OSD display
for this. Please see the OSD Pro instruction maouanformation on how to use the On-screen menus

To calibrate your tracker, select the “ConfiguraMdt” on-screen menu option, and the menu shawhigure 7 will
appear.

Copyright © 2010 Eagle Tree Systems, LLC
http://www.eagletreesystems.com



Page9

EagleEyes Antenna Track Setup Menu

NOTE: See the “How to Configure the Antenna Tragkhunction” section for details about these meam#.

Select Pan Angle to Calibrat -with this menu item, you choose the pan angleybatwill next calibrate. A “*”
displayed next to the angle indicates that thideahgs been calibrated already.

Pan to angle selected abovehere you use the SELECT and UP/DOWN on-screen rsertahes (on your radio) to
position the pan angle of your tracker to the asglecified above. When you select this optiorlmking the
SELECT switch, the pan servo starts moving eitlaskavise or counterclockwise, depending on thetposbf the
“UP/DOWN?” switch. If the pan servo is moving inetincorrect direction, just flip the UP/DOWN switto reverse
the motion. When the angle selected above isoagped, immediately flip up the SELECT switch, viiweill stop
the motion, and record the position as the antposdion that corresponds with the angle selected

above. WARNING: make sure you stop the motion of the servdefore it reaches its maximum rotation, or the
servo could be damaged!

Finish Pan Calibration —select this menu item when you have calibratethalpan angles that are applicable

Set Tilt to Lowest -with this menu item, you use the SELECT and UP/DOBviNscreen menu switches (on your
radio) to position the tilt angle of your trackes lowest position (normally O degrees, but musgteater than or equa
to 0 degrees). When you select this option lgkirig the SELECT switch, the tilt servo starts nmgveither up or
down, depending on the position of the “UP/DOWN'itsW. If the tilt servo is moving in the incortegirection, just
flip the UP/DOWN switch to reverse the motion. #&dlthe lowest tilt angle is approached, immedidigdythe
SELECT switch, which will stop the motion, and rettthe position as the lowest positioRVARNING: make sure
you stop the servo motion before it reaches its mawmum rotation, or the servo could be damaged!

Enter Tilt Low Angle — with this menu item, you enter the position to viyou just set the tilt angle of your tracker
with the above menu item. For example, if youtlsettracker’s tilt angle to O, you would enter ‘i@"this field.

Set Tilt to Highest -with this menu item, you use the SELECT and UP/DD@i-screen menu switches (on your
radio) to position the tilt angle of your trackerits highest position (normally 90 degrees). Wieu select this
option by clicking the SELECT switch, the tilt serstarts moving either up or down, depending omtisition of the
“UP/DOWN?” switch. If the tilt servo is moving ithe incorrect direction, just flip the UP/DOWN sehtto reverse
the motion. When the highest tilt angle is apphaal, immediately flip the SELECT switch, whichlsgtop the
motion, and record the position as the lowest rsit WARNING: make sure you stop the motion of the servo
before it reaches its maximum rotation, or the sere could be damaged!

Enter Tilt High Angle - with this menu item, you enter the position to wiyou just set the tilt angle of your trackel
with the above menu item. For example, if youtlsettracker’s tilt angle to 90 degrees above, yould/enter “90” in
this field.

Set Panning Speed this menu item lets you adjust the panning spegauof tracker. Valid range is 1t0 9

Set Tilting Speed -this menu item lets you adjust the tilting speegiair tracker. Valid range is 1to 9

Pan Test - Select PositionSelect one of the angles from this menu item, hadracker should correctly pan to the
selected angle. Note that you need to first callébthe pan angles above, before using this option.

Tilt Test - Select Position Select one of the angles from this menu item, Aadracker should correctly tilt to the
selected angle. Note that you need to first calébthe tilt angles above, before using this option

Force Pan/Tilt Angle Hold? -this menu item lets you enable forced pan andnidfles (entered below). Note that
when this item is set to “YES”, the pan and tilgkmnof your tracker will be forced to the anglesdfied below, until
you turn this option off. This option is usefulyibu wish to set your antenna to hold a fixed pasjtif you are not
using the tracking function.

Forced Pan Angle this menu item sets the fixed pan angle that ig u$éhe “Force Pan/Tilt Angle Hold?” menu
item is set to “YES”.

Forced Tilt Angle - this menu item sets the fixed tilt angle that isd)sf the “Force Pan/Tilt Angle Hold?” menu iterj
is set to “YES".

Reset Pan/Tilt Settings! -this menu item resets ALL of the pan/tilt settingslefault values, and clears all angle
calibration. This is useful if you have miscaditerd the tracker, or otherwise wish to recalibrate.

Figure 7: EagleEyes Pan/Tilt Setup On-screen Menu
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Follow this order in calibrating your antenna:

Calibrate the Pan angles

Calibrate the tilt angles

Test the pan and tilt angles using the Pan TesTdn@lest menu items

Increase the panning speed and tilting speed agdgsgsing the Pan Speed and Tilt Speed menu items
Click “Exit” to leave the panftilt calibration menumportant: the calibration settings are not permanently
saved until you click “Exit” on the pan/tilt menu screend So, make sure you click “Exit” on the menu, &ath
than just powering off your OSD Pro after caliboati

Use the OSD Pro’s simulator to test the pan/tiiction

At the field, each time you fly (unless your traciseset up in the exact same orientation each)tiest the “Pan
Zero Angle” so that the EagleEyes knows the aaaalpass direction to which its zero degree (ceien)
position points.

Note that, as an aid to calibration, the Pan altdPTWM values that the EagleEyes is presently senth the servos is
displayed whenever the “Configure Pan/Tilt” meremitis active. The PWM values displayed are inrhilisecond
units.

The pan and tilt functions of your tracker arelwated slightly differently. In general, accurptn calibration is the
most critical, since the pan function has greaage of rotation than the tilt function, and the #me antenna will not tilt
very much when your model is far away from you.

Calibrating Pan Angle
Regarding pan calibration, servos may have “noalities” in their full rotation. In other wordse relationship
between the pan angle and the servo position mgyslightly depending on the angle selected. HEagleEyes helps to

minimize this issue by optionally letting you calite several different angles during pan calibratio

Further, some trackers allow for greater than 3&grees of rotation when the servo moves betweaxiénts. The
EagleEyes accommodates these trackers, allowiataotof up to about 720 degrees.

To calibrate the pan, the first step is to make sou
can physically measure your tracker’'s pan anglegus
a compass, (with the tracker positioned so thaptre
servo center point is pointing toward magnetic mgrt
by installing a paper compass rose around thedrack
so that “O degrees” corresponds to the center pbint
the pan servo, or by physically drawing a compass r
on your tracker. See Figure 8 for the angles yay m
need to calibrate.

Pan angle is defined just like it is on a compa@ss:

degrees is the midpoint of your pan servo’s travel
corresponds to “North” on a compass, 90 degrees
corresponds to the “East” on a compass, 180 degrees

corresponds to “South” on a compass, 270 degrees | Figure 8 — Pan Angles for tracker (this one rotatesnore
corresponds to “West”, etc., as shown in Figure 8. than 360 degrees)

Each pan angle is calibrated as follows:

1) Select the panning speed to be used for calibratidhe higher the speed, the more difficult itdgprecisely set the
angles. So, a value of 3 or lower is recommendenhg calibration.

Copyright © 2010 Eagle Tree Systems, LLC
http://www.eagletreesystems.com



2)

3)

4)

Pagell

Select the pan angle you would like to calibraging the “Select Pan Angle to Calibrat” menu itelote that once a
particular angle is calibrated, a “*” appears bestdindicating that it's already calibrated. Bubu can recalibrate it
and the new calibration overwrites the old one.

Pan the antenna to that angle, using the “Pangdle @elected above” menu option. With this menimjtgou will use
the SELECT and UP/DOWN on-screen menu switcheygon radio) to position the pan angle of your texcto the
angle specified in step 2 above. When you séhexbption by clicking the SELECT switch, the pavo starts
movingeither clockwise or counterclockwise, dependingranposition of the “UP/DOWN” switch. If the pan
servo is moving in the incorrect direction for yimureach the selected angle, just flip the UP/DOSWitch to
reverse the motion. When the angle selected abagproached, immediately flip the SELECT switahjch will
stop the motion, and record the position as theranat position that corresponds with the angle tsdestbove.
WARNING: make sure you stop the motion of the servdefore it reaches its maximum rotation, or the saro
could be damaged!

Note: Steps 2 and 3 are repeated for each pan yogheish to calibrate.

After calibrating the desired pan angles, seleet‘Hinish Pan Calibration” menu item, which compkethe pan
angle calibration process.

Here are some examples of how to calibrate theapgles for various types of antennas. Follow #taitkd steps above,
using the angles indicated below:

Calibrating pan with an antenna that rotates 360gtees, when slight pointing inaccuracy is ok (th&sthe most
common and simplest calibration):

1)
2)
3)
4)
5)

Select “180 (CW)” angle to calibrate

Pan the antenna clockwise to 180 degrees

Select “180 (CCW)” angle to calibrate

Pan the antenna all the way around, counterclo&vigck to 180 degrees
Click “Finish Pan Calibration”

Calibrating pan with an antenna that rotates morkan 360 degrees, when slight pointing inaccuracyols

1)
2)
3)
4)
5)
6)
7
8)
9)

Select “180 (CW)” angle to calibrate

Pan the antenna clockwise to 180 degrees

Select “Max CW” angle to calibrate

Pan the antenna clockwise to its maximum clockypistion.

Select “180 (CCW)” angle to calibrate

Pan the antenna counterclockwise, all the way atdoack to 180 degrees.
Select “Max CCW” angle to calibrate

Pan the antenna counter-clockwise to its maximuamtEr-clockwise position
Click “Finish Pan Calibration”

Calibrating pan with an antenna that rotates at Ista180 degrees total, but less than 360 degrees tot

1)
2)
3)
4)
5)
6)
7
8)
9)

Select “90 (CW)” angle to calibrate

Pan the antenna clockwise to 90 degrees

If the antenna cannot pan more than 180 degreas $&ip to step 6.
Select “Max CW” angle to calibrate

Pan the antenna clockwise to its maximum clockp@stion.

Select “270 (CCW)” angle to calibrate

Pan the antenna counterclockwise to 270 degrees.

If the antenna cannot pan more than 180 degreas $&ip to step 11.
Select “Max CCW” angle to calibrate

10) Pan the antenna counterclockwise to its maximumtestclockwise position
11) Click “Finish Pan Calibration”

Calibrating pan with an antenna that rotates at I1s&890 degrees total, but less than 180 degreed tota

1)
2)

Select “45 (CW)” angle to calibrate
Pan the antenna clockwise to 45 degrees

Copyright © 2010 Eagle Tree Systems, LLC
http://www.eagletreesystems.com



Pagel?

3) If the antenna cannot pan more than 90 degredsghi@a to step 6.

4) Select “Max CW” angle to calibrate

5) Pan the antenna clockwise to its maximum clockp@stion.

6) Select “315 (CCW)” angle to calibrate

7) Pan the antenna counter-clockwise to 315 degrees.

8) If the antenna cannot pan more than 90 degredsdki@ato step 11.

9) Select “Max CCW” angle to calibrate

10) Pan the antenna counter-clockwise to its maximuamt&y-clockwise position
11) Click “Finish Pan Calibration”

Increasing the antenna pointing accuracy, in cadeete are nonlinearities present in your pan servo
For antennas that pan at least 360 degrees, theEy@g can help counteract any nonlinearitiesrtiight be present in
your pan servo through its full extent of travélig improving pointing accuracy. To take advantafghis feature,
follow the steps above for calibration, but alstbrate these additional angles. Note: the ordexalibrating angles does
not matter.

90 degrees

270 degrees

0 degrees.
Atfter all the angles (including the ones above)alérated, click “Finish Pan Calibration”.

Calibrating Tilt Angle (if supported by your trackg

To calibrate the tilt function, the first step asrhake sure you can physically measure your tr&ck#trangle at O degrees
(horizontal) and 90 degrees (vertical), which cardbne either approximately by sight, or with ai Shaped carpenter’'s
square, a bubble level, or similar.

Tilt angles is defined as follows: 0 degrees cqoesls to horizontal (model at same altitude aké&gcand 90 degrees
as vertical (model is directly above the tracker).

The tilt function of your tracker is calibratedfaows:

1) Select the tilting speed to be used for calibratidrhe higher the speed, the more difficult inigprecisely set the
angles. So, a value of 3 or lower is recommendehd calibration.

2) Select the “Set Tilt to Lowest” menu item to mokie aintenna to its lowest position (0 degrees atgre With this
menu item, you will use the SELECT and UP/DOWN oreen menu switches (on your radio) to positiortithe
angle of your tracker to its lowest setting (but less than 0 degrees). When you select thisopy clicking the
SELECT switch, the tilt servo starts moviaigher up or down, depending on the position eftbP/DOWN”
switch. If the tilt servo is moving in the inceat direction for you to reach the lowest anglet flip the UP/DOWN
switch to reverse the motion. When the lowestarsgapproached, immediately flip the SELECT shjitwhich will
stop the motion, and record the present positidh@antenna position that corresponds with the&bwilt angle.
WARNING: make sure you stop the motion of the servdefore it reaches its maximum rotation, or the saro
could be damaged!

3) Select the “Enter Tilt Low Angle” menu item, and@mnthe angle corresponding to the position to Wwiyicu just set
the tilt angle of your tracker. For example, ilyget the tracker’s tilt angle to 0 degrees, yould@nter “0” in this
field.

4) Select the “Set Tilt to Highest” menu item to makie antenna to its highest position. Normally, yeuld position
the tracker to be pointing straight up (90 degreet) this step. With this menu item, you willeuthe SELECT and
UP/DOWN on-screen menu switches (on your radigiasition the tilt angle of your tracker to its hégh setting
(normally 90 degrees). When you select thisoophyy clicking the SELECT switch, the tilt servarg$ moving
either up or down, depending on the position of‘the/DOWN” switch. If the tilt servo is moving ithe incorrect
direction for you to reach the highest angle, flistthe UP/DOWN switch to reverse the motion. &tthe highest
angle is approached, immediately flip the SELECTtaw which will stop the motion, and record thegent position
as the antenna position that corresponds withititeeht tilt angle. WARNING: make sure you stop the motion of
the servo before it reaches its maximum rotation, rathe servo could be damaged!
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5) Select the “Enter Tilt High Angle” menu item, anater the angle corresponding to the position tachvlyiou just set
the tilt angle of your tracker. For example, ilyget the tracker’s tilt angle to 90 degrees, youla/ enter “90” in
this field.

Special Tilt feature for trackers that can tilt déast 165 degrees, but can pan less than 360 degree

The EagleEyes has a special feature in its tradkingtion that will tilt your tracker farther th&® degrees, if your pan
function cannot do a full 360 degree rotation.hisTfeature partially or completely eliminates tdead zone” when your
model is flying outside of the pan range of thekex. For this feature to be invoked, your trackest be able to tilt to
a high angle of at least 165 degrees (almost tizdraal).

If the model is outside of the pan range, the Hagts will use the tilt function to tilt the antens@that it is pointing
“pbackwards” so that the antenna will still pointthe model. This feature will be automaticallybled when a) you
calibrate your total pan angle to be less thand@&fiees, but at least 180 degrees, and b) youatalipour tilt high angle
to be 165 degrees or higher.

Testing the Calibrated Pan and Tilt Angles

There are three features built into the EagleEydwlp you validate your pan and tilt calibration:

1) The Pan Test and Tilt Test menu items on the Plweélibration menu, as described in Figure 7yt select
various pan and tilt angles. After selecting aglenthe tracker should move to that angle. dfoés not, recalibrate
either the pan or tilt, as appropriate.

2) The OSD Pro's flight simulator will drive your tieer, based on the location of the model relativiedime, on the
simulator screen. See the OSD Pro manual for mésemation on using the simulator.

3) If “Servo Deflections” are displayed by selectihgstoption under the “Configure OSD Display” methg present
pan angle (“P: XXX") and tilt angle (T:YYY) will belisplayed on the screen, both in simulator modkiamctual
flight.

Setting the Pan Zero Angle at the Field

Each time your tracker is physically moved, youchteset the “Pan Zero Angle” so that the EagleEyesvs the actual
compass direction pointed to when the when théérais panned to its zero degree (center) paniposit There are two
ways to do this:

a) Use the “Set Zero Pan Compass Reading” option ftmnEagleEyes main on-screen menu (shown in Figute
manually set the compass direction at which therard is pointing, when at zero degrees pan (cebtereFor
example, if the antenna is pointing exactly Wesemvicentered, you would enter “270” in this fiel& handheld
compass is needed at the field to use this method.

b) Use the “Model Location as 0 Pan” from the EagleEy®in on-screen menu (shown in Figure 5) to settmpass
direction at which the antenna is pointing, whezeab degrees pan (centered). To use this optmnmust first
ensure that the OSD Pro has established its “h@®S3 location, and has a good GPS fix. Then, mowertodel as
far away from the antenna as practical. Ensutiagjthe model is lined up with the front of theeamita (and ensuring
that the antenna pan angle is at zero degreegitdbis menu item, and the Zero Pan compass aeghling is
automatically computed.

The Telemetry Function

The EagleEyes, when coupled with our Windows Daedrder software program, provides telemetry dispfaall

Eagle Tree sensors which are connected to your @8D In addition to displaying the telemetrie software can save
the telemetry to a file for later use, graph tHerteetry data in real time or postflight, and shbw GPS telemetry data in
Google Earth. An example of the telemetry software screemis below.

To utilize the telemetry function, just connect 8BRJmini-B cable (not included) between your PCgbobk, or netbook,
and the EagleEyes. Then, make sure telemetmsing beceived by the EagleEyes — the “TelemetryDLdbhould be
flashing. Next run the software, and click “LiMode.” Then, telemetry data should be displayetherData Recorder
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screen. Please see the manual that came witrelzogger or Data Recorder for more informatiorusimg the
software.

NOTE: make sure that you have connected the EagkettyUSB beforpowering the EagleEyes with the barrel power
connector, for proper USB operation. Also, nota this not necessary to power the EagleEyeshadarrel connector
when it is connected to USB, unless you are ugieghtenna tracker function.

Note that in some cases the data displayed indftare could be different than the data displagedhe OSD Pro:

Some parameters, such as voltages, speeds, dndestiwill be slightly different in the softwaiteah on the
OSD Pro screen. This is because the softwaresligefly different algorithms for computing and azging
these parameters. But, the differences shouldriadl.s

The first barometric altitude and airspeed readnegeived by the software are treated as the “zeahies, when
Live Mode is invoked. So, it's important to staive Mode before the model is moving.

The “Home” point is set as the first GPS fix re@el\by the software after Live Mode is started.iSo,
important to start Live Mode after the

OSD Pro has established its home

position, but before the model is

moved. Otherwise, the “Distance to

Pilot” parameter displayed in the

software will be different from the

Distance parameter displayed on the

OSD Pro.

The software only displays ground

distance, and does not take into account

the altitude. But, the OSD Pro lets you

choose whether to calculate “LOS”

distance using altitude and ground

distance.

GPS Altitude displayed in the software

is NOT zero referenced. In other

words, if the GPS is reporting the MSL

altitude at your home location as 300

feet, the OSD Pro will display “0” since it zerdeeences the GPS altitude, but the software walpldiy “300”.
The units in the software are either English orrMet The same applies to the OSD Pro, unless aiiiter than
the default units are chosen for speed, altitutte, i@ the OSD Pro’s on-screen menus.

Troubleshooting

Below is a list of problems that may be encounteaed steps to remedy them. If your particulsunésis not addressed
by the below, click on the Support tabfdtp://www.eagletreesystems.cdor easy options for getting answers to your
guestions, 24 hours a day.

Issue | am seeing lines in my video when using thel&ages with my tracking antenna. | have the Hagbs and my
Video Receiver(s) powered with the same battery.
Solution : Noise can be generated by the servos, which pHssesh the EagleEyes power connector to the power
input of the receiver(s). Some receivers filkés noise, but some do not. If you are seeidgw lines, any one of the
following should fix the problem:
a) Use a low cost “LC” filter with your single battersuch as the DPCAV.COM PSF-001 filter. The fikbould
be installed in the power cord, between the Eaglsiand the Receiver(s).
b) Use separate batteries to power the EagleEyesarildceiver(s).
c) Use short, high quality RCA cables. We have rembmany reports that this completely resolvesdbge, with
no separate battery or filter needed, and our ests thave confirmed this.

Issue | am using the EagleEyes with the OSD Pro, larhlhaving trouble getting tracking or telemetry
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Solution: Make sure that you have installed software ver8i@8 or later, as described in the “Firmware Upslate
section above, and that you have updated your Q8PePogger or Data Recorder, and EagleEyes wéHitmware
from that software version.

Solution: Make sure telemetry is being received by the EagisE- the “Telemetry” LED should be flashing ifaeietry
is being received by the EagleEyes

Solution: Make sure that the OSD Pro is active. The OSDnirst be active for tracking or telemetry to wag, it
inserts the telemetry signals in the video.

Issue Tracking is not correctly following my model

Solution: Make sure telemetry is being received by the EageE- the “Telemetry” LED should be flashing ifeiletry
is being received by the EagleEyes

Solution: Make sure you have calibrated the antenna ctyredhis is easily tested by using the “Flightrisiator”
built into the OSD Pro.

Solution: Make sure that the GPS has a position fix. If@RS loses its fix, the antenna will stop movindne Telemetry
light on the EagleEyes will continue to flash iistbase, but the antenna will not move.

Solution: If the tracker is moving, but not pointing thee@mta at your model, make sure you have set theZBem
Angle” at your field, as described in the Trackfgnction section above.

Issue When testing the tracking function with the slatar, or at the field, the tracker stops moving

Solution: make sure telemetry is working correctly — the €meétry” LED should be flashing if telemetry is bgin
received by the EagleEyes

Solution: Make sure that the GPS has a position fix. If@RS loses its fix, the antenna will stop movindne Telemetry
light on the EagleEyes will continue to flash iistbase, but the antenna will not move.

Solution: If the tracker stops moving (and returns to thd™pbsition) for about 20 seconds, then starts mg\again,
the on-board regulator may be overheating. Tindsikl never happen with standard sized servosyenr with very
large servos that are not binding. If the regula overheating, one solution is to reduce tHeage supplied to the
barrel connector. The higher the voltage, the rhew the regulator will generate. Also, checkntike sure that your
servos are not binding. If the antenna is outabéice on the mount, and is very large, the sanaysbe constantly
binding. If these solutions do not solve yourlppemn, there is a relatively simple hardware chaygecan make, that
may solve your issue. Please open a support wiedt tivith us, abttp://ticket.eagletreesystems.camd we will send
you the information for this.

Issue: The software “hangs” when | connect my EagleBgddSB.

Solution: make sure that you have connected the EagleBydSB beforanserting the barrel power connector, for
proper operation of the USB function.

Issue: | am getting a firmwawre update error when | tyupdate the EagleEyes firmware

Solution: With some PC'’s, it may be necessary to power tlggelEges via the barrel connector when it is coretetd
USB, for firmware update. If a firmware updateoeiis generated in the software, please repedirthesare update
procedure with power connected to the barrel caimnec

Specifications

Two video inputs -NTSC/PAL, using your video re@ v of any frequency. Video Input 2 is adjustablentitch
Video Input 1. Note that only one input needs taibed, if you are not using the Diversity feature.

Two audio inputs - Two monaural audio inputs anggpeuted. Audio Input 2 is adjustable to match Auidiput 1.
Note that only one input needs to be used, if yeunat using the Diversity feature.

Four A/V outputs - Four video outputs (75 ohm) &mat "line level" audio outputs

Power Input - Power input range approximately 6\ 4¥. Barrel style power input with standard 2roemter pin.
Two Servo Outputs for pan and tilt trackers - Usiitapable of delivering 5A burst output to driwee large pan/tilt
Servos.

USB Port for connecting to PC, for live PC disptdytelemetry and firmware update. Note: A standagB "Mini-
B" cable is required for these features, but isimciuided.

Dimensions: Approximately 7cm wide, 10cm long, 4uigh

Mass: Approximately 78 grams
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Limited Warranty

Eagle Tree Systems, LLC, warrants the EagleEybs foee from defects in materials and workmanshiafperiod of
one (1) year from the date of original purchas€his warranty is nontransferable. If your umitjuires warranty service
during this period, we will replace or repair itaatr option. Shipping cost to us is your respoitisr. To obtain
warranty service, emaslupport@eagletreesystems.cfamfurther instructions.

This limited warranty does not cover:
The Software. See the Software license agreefoentore information on Software restrictions.
Problems that result from:
o External causes such as accident, abuse, misusmldems with electrical power
0 Servicing not authorized by us
0 Usage that is not in accordance with product insioas
o Failure to follow the product instructions

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, ANYOU MAY ALSO HAVE OTHER RIGHTS
WHICH VARY FROM STATE TO STATE (OR JURISDICTION TQURISDICTION). OUR RESPONSIBILITY FOR
MALFUNCITONS AND DEFECTS IN HARDWARE IS LIMITED TOGREPAIR AND REPLACEMENT AS SET
FORTH IN THIS WARRANTY STATEMENT. ALL EXPRESS ANDMPLIED WARRANTIES FOR THE
PRODUCT, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIEDWARRANTIES AND CONDITIONS OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOS, ARE LIMITED IN TIME TO THE TERM
OF THE LIMITED WARRANTY PERIOD AS DESCRIBED ABOVENO WARRANTIES, WHETHER EXPRESS
OR IMPLIED, WILL APPLY AFTER THE LIMITED WARRANTY FERIOD HAS EXPIRED. SOME STATES DO
NOT ALLOW LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, SO THIS LIMITATION MAY
NOT APPLY TO YOU.

WE DO NOT ACCEPT LIABILITY BEYOND THE REMEDIES PRONMED FOR IN THIS LIMITED WARRANTY
OR FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, INCLUING, WITHOUT LIMITATION, ANY
LIABILTY FOR THIRD-PARTY CLAIMS AGAINST YOU FOR DAMAGES, FOR PRODUCTS NOT BEING
AVAILABLE FOR USE, OR FOR LOST DATA OR LOST SOFTWAR OUR LIABILITY WILL BE NO MORE
THAN THE AMOUNT YOU PAID FOR THE PRODUCT THAT IS TH SUBJECT OF A CLAIM. THIS IS THE
MAXIMUM AMOUNT FOR WHICH WE ARE RESPONSIBLE. SOMETATES DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTAL DAMAGES, SO THE ABOVE
LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.

JR™, Futabd™ and all other brand and product names are tradesnoétheir respective holders.
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