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FADEC Electronic

TTTTTurururururn-Rate Moden-Rate Moden-Rate Moden-Rate Moden-Rate Mode
The TTTTTurururururn-Rate Moden-Rate Moden-Rate Moden-Rate Moden-Rate Mode is the normal operat-

ing mode of the Fly-By-Wire Wheel. It is en-
gaged by clicking (again) on the SERVO button
and indicated by a lit SERVO andandandandand AP LED. The

knob position determines the vessels'
rate of turn. With a centered knob
(in the detent), the heading will be
maintained. Use the SERVO button
to toggle between the SERVO and
Turn-Rate Mode.

In Turn-Rate-Mode heading changes can be
made either with the Turn Knob or with the push
buttons on an autopilot or heading display.

Note: Note: Note: Note: Note: the Turn Rate mode is only available
when the heading gyro has completed its align-
ment (normally 5 minutes after power up, but
can take longer with no compass in the sys-
tem). An operational gyro is also indicated by a
dot behind the "H." on the heading display. The
Turn Rate Mode is always used while moving
forward.

In DOCKING MODE, it should even be used
while halted or moving astern, when vectored
thrust is available from the propulsion system
(as with two individually steered rudders or stern
drives, or with bow and stern thrusters, or with
jet drives). Use the FBW-wheel to change the
heading.

TTTTTurururururn Knob Functions of the Fly-By-Wn Knob Functions of the Fly-By-Wn Knob Functions of the Fly-By-Wn Knob Functions of the Fly-By-Wn Knob Functions of the Fly-By-Wiririririre unite unite unite unite unit

The actual operating mode is indicated by
yellow and red mode LED's, by the Turn Knob
and Throttle position and through a beeper.

FBW Wheel
(Turn Knob)

SERVO-
button AP-button

THROTTLE-
button

Servo ModeServo ModeServo ModeServo ModeServo Mode
Press the "SERVO" button briefly to toggle

between the SERVO Mode and Turn
Rate Mode. An inactive Turn Knob
would be activated by the SERVO
button, taking over an eventually
existing mode of another FBW-
unit. The rudder follows directly

the steering wheel position, when
only the yellow SERVO-LED is ON. The SERVO
Mode is used when the Heading Gyro is not yet
aligned, otherwise use the Turn Rate Mode.

Heading ModeHeading ModeHeading ModeHeading ModeHeading Mode
Press the AP-button briefly to engage the

autopilot in HDGHDGHDGHDGHDG Mode. The red
AP-LED comes on on all FBW-
units and the FBW wheel will be
"disconnected". Heading chang-
es can now be made on any AP

or heading display.

NANANANANAV ModeV ModeV ModeV ModeV Mode
Double click the AP button to engage the

NANANANANAVVVVV Mode. The red AP-LED
comes on on all units and the
FBW wheel will be "disconnect-
ed". An active route must be
available (from a GPS or plot-

ter). The route will be intercepted
and followed automatically, the intercept angle
is 30 degrees on the active leg of the pro-
grammed ground track.

SERVO

AP

THR

Bow
Thruster

Stern
Thruster

SERVO-
LED

AP-LED

THR-
LED

S ERVO

AP

THR

S ERVO

AP

THR

S ERVO

AP

THR

S ERVO

AP

THR

THROTTLE
lever

THROTTLE
lever

TTTTTurururururn Knob Wn Knob Wn Knob Wn Knob Wn Knob Warararararning Functionsning Functionsning Functionsning Functionsning Functions

SERVO LEDSERVO LEDSERVO LEDSERVO LEDSERVO LED
blinking fast and a
double beep sounds
every two seconds

Rudder not fol-
lowing the Turn Knob
position

SERVO LEDSERVO LEDSERVO LEDSERVO LEDSERVO LED
glowing slowly (On and
Off)

red AP LEDred AP LEDred AP LEDred AP LEDred AP LED
glowing slowly (On and
Off)

No communication
with DRIVE Box or
FADEC-Box

red AP LEDred AP LEDred AP LEDred AP LEDred AP LED
flashing slowly and a
beep sounds every
two seconds.

The temperature
of the Drive Box is
within 8 C (15 F) of
the cut-off limit.

red AP LEDred AP LEDred AP LEDred AP LEDred AP LED
flashing fast

STANDBY-mode:
continuous pumps
are kept running

The FBW-unit is
locked (see Setup)
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"Moving" your remote control"Moving" your remote control"Moving" your remote control"Moving" your remote control"Moving" your remote control
When disconnecting the cable of an active

FBW-unit while in SERVO- or TurnRate-Mode,
the autopilot will switch into HEADING-Mode

and maintain the present heading.
After reconnecting the unit to

the CAN-Bus, the TurnRate-Mode
or SERVO-Mode can be selected
again.

The throttle mode however will
not be interrupted by disconnecting

the unit. After reconnecting it (at the
same or any other bus-connector), the

throttle continues to function, as if it had not
been disconnected.

Activation of Throttle Station after Pow-Activation of Throttle Station after Pow-Activation of Throttle Station after Pow-Activation of Throttle Station after Pow-Activation of Throttle Station after Pow-
er Interruptioner Interruptioner Interruptioner Interruptioner Interruption

Should a power interruption occur either on
the CAN-Bus (which powers the throttle stations),
or at the FADEC-Box (which drives the actua-
tors), but not at both of them at the same time,
then the system will resume normal operation
as soon as power has been reestablished.  No
user action is required. This also makes a good
point for use of two separate power sources for
the CAN-Bus and the FADEC-Boxes, when in-
stalling the system.

When throttle stations and the FADEC-Boxes
have been unpowered, none of the throttle
stations will be active, before a THR-button has
been pressed at the desired station.

Throttle Lever FunctionsThrottle Lever FunctionsThrottle Lever FunctionsThrottle Lever FunctionsThrottle Lever Functions

Engaging the Throttle StationEngaging the Throttle StationEngaging the Throttle StationEngaging the Throttle StationEngaging the Throttle Station

Press the THR-button briefly,
to activate the throttle(s) of the
unit (THR-Mode). The engine(s)
will immediately respond to the
commanded lever position(s)

and the THR-LED of the unit will
be lit, to indicate the active throttle station.

The throttle function is activated in-
dependently from the Turn Knob Func-

tion at each station.

The existing throttle mode(s) at the previ-
ously active throttle station will be continued
on the newly activated station. For example
with the left engine in WARM UP Mode and
the right engine in FWD gear, this will be cop-
ied to the newly activated station, when the
THR button is pressed.

S ERVO

AP

THR

!

TTTTTwin Engine Thrwin Engine Thrwin Engine Thrwin Engine Thrwin Engine Throttle Stationottle Stationottle Stationottle Stationottle Station
The status of the left

engine (number 1)
is indicated by
the left (SERVO)
LED, the status of
the right engine
(number 2) is indicat-
ed by the red (AP) LED.

Single Engine Throttle StationSingle Engine Throttle StationSingle Engine Throttle StationSingle Engine Throttle StationSingle Engine Throttle Station
The status of the en-

gine (number 1) is
indicated by the
left (SERVO) LED,
no matter on
which side the throt-

tle lever is mounted.

S ERVO

AP

THR

engine #2
throttle

engine #1
throttle

Speed ModeSpeed ModeSpeed ModeSpeed ModeSpeed Mode
In SPEED Mode either water speed (or ground

speed in the absence of a log) are controlled
by the FADEC system.

Throttle levers are inactive in Speed Mode.
Selected speed can be modified with the rear
toggle switch or Joystick and will be  displayed
briefly on the AP-Display, when speed is mod-
ified.

Throttles can be engaged again anytime by
pressing the THR-Button, which cancels the
Speed Mode.

Throttle Station:Throttle Station:Throttle Station:Throttle Station:Throttle Station: to activate the SPEED
Mode, hold down the THR-Button,
quickly followed by pressing the AP-
Button. The THR-LED will then change
to a periodic double flash.

Note: Note: Note: Note: Note: when selected speed is low-
er than 5 kt, the system will automati-

cally switch into Docking Mode. Selecting a
speed of 5 kt or above will cancel the Docking
Mode.

The SPEED Mode is activated automati-
cally on the JoystickJoystickJoystickJoystickJoystick, when applying the

SERVO button or selecting the LAND mode
with a double click on the AP button.

S ERVO

AP

THR

NEUTRAL, AHEAD and ASTERNNEUTRAL, AHEAD and ASTERNNEUTRAL, AHEAD and ASTERNNEUTRAL, AHEAD and ASTERNNEUTRAL, AHEAD and ASTERN
The throttle levers have a distinct detent at

Neutral (zero thrust) and also at for-
ward idle and at astern idle. If in
NORMAL mode (as opposed to
Docking Mode), advancing the
throttle further than the forward or

astern idle detent will accelerate the
engine.

Shifting of the gear is displayed by a flicker-
ing LED and a short beep of the respective en-
gine.

In Docking Mode and with a Trolling Valve
installed, only clutch pressure is increasing
during the first 25% of throttle range.

S ERVO

AP

THR
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Engine Start ModeEngine Start ModeEngine Start ModeEngine Start ModeEngine Start Mode
The FADEC-Box permits to duplicate the

engine start button. The starter motor can
therefore be activated from any throttle sta-
tion. The throttle of the respective engine has
to be in WARM-UP Mode. Then press and
hold down the THR-button, and also press the
SERVO-button to start engine #1, or the AP-
button to start engine #2.

You will probably have one hand on the
throttle lever and the other hand on those two
buttons. When the engine fires, release the
buttons and adjust the throttle as needed.

S ERVO

AP

THR

Keep second
hand on the
throttle

StartingStartingStartingStartingStarting
engine #1engine #1engine #1engine #1engine #1

Hold down THR-
button first, then
press SERVO to
start

S ERVO

AP

THR

Keep second
hand on the
throttle

StartingStartingStartingStartingStarting
engine #2engine #2engine #2engine #2engine #2

Hold down THR-
button first, then
press AP to start

Engine Start from the Fly-By-Wire Sta-Engine Start from the Fly-By-Wire Sta-Engine Start from the Fly-By-Wire Sta-Engine Start from the Fly-By-Wire Sta-Engine Start from the Fly-By-Wire Sta-
tion is only possible in WARM-UP Mode!tion is only possible in WARM-UP Mode!tion is only possible in WARM-UP Mode!tion is only possible in WARM-UP Mode!tion is only possible in WARM-UP Mode!

WWWWWarararararm-Up Mode (Zerm-Up Mode (Zerm-Up Mode (Zerm-Up Mode (Zerm-Up Mode (Zero Thro Thro Thro Thro Thrust)ust)ust)ust)ust)
Put the throttle lever into NEUTRAL, then

press and hold the THR-button. Now move the
throttle lever to AHEAD idle (or
more), and release the THR-but-
ton. Repeat that for the second
engine, if desired. The WARM-UP
Mode is indicated by a periodic

double flash of the respective LED.
The throttle lever is used to control

the engine speed as needed.
If an “Ignition Switch” is installed in the model
of your FADEC-Box, it will be turned ON when
the WARM-UP Mode is selected.

WARM-UP Mode will be cancelled by pull-
ing the respective throttle lever back to NEU-
TRAL. It can be reentered anytime as above
(with a running or stopped engine).

Engine Stop ModeEngine Stop ModeEngine Stop ModeEngine Stop ModeEngine Stop Mode
If an “Ignition Switch” is installed in the model of
your FADEC-Box, it will be turned off when the
STOP-Mode is selected from any throttle sta-
tion.
When in NEUTRAL gear, press and hold down
the THR-button, then pull back the respective
throttle lever into REVERSE.
To cancel the STOP Mode, move the throttle to
NEUTRAL on any active throttle station. The ig-
nition switch remains off until entering the WARM-
UP mode again.

S ERVO

AP

THR

engine #1
LED

engine #2
LED



TTTTTurururururning in Docking-Modening in Docking-Modening in Docking-Modening in Docking-Modening in Docking-Mode
Using the FBW-Wheel in Tin Tin Tin Tin Turururururn-Raten-Raten-Raten-Raten-Rate

ModeModeModeModeMode lets you turn the boat even at stand
still or while moving astern, when the Dock-
ing-Mode is on. The Rate of TRate of TRate of TRate of TRate of Turururururnnnnn is selected
by the Turn Knob position or the Joystick ro-

tation, if there is
one attached.
The boat is al-
ways turning in
the sense of the

knob, even when moving astern. With the Turn
Knob centered in the detent, heading will be
maintained by the heading gyro.

The autopilot can use thrusters or individu-
ally steered drives for turning the boat. One
thruster or two independent rudders or drives
are required. A single Water-Jet is also suffi-
cient.

Sideways motion in Docking ModeSideways motion in Docking ModeSideways motion in Docking ModeSideways motion in Docking ModeSideways motion in Docking Mode
Move sideways by use of the forward tog-

gle or Joystick, while the TTTTTurururururn-Rate Mode n-Rate Mode n-Rate Mode n-Rate Mode n-Rate Mode is
on. The heading is held automatically or may
be changed by rotating the knob while mov-

ing sideways. When side-thrust is produced
with proportional thrusters or independent rud-
ders or drives, it can be altered gradually with
the Joystick.

Sideways thrust with two sraight shafts
(without thrusters) requires very effective rud-
ders, so as to deflect forward thrust enough
sideways (since reverse thrust will remain
merely straight).

FADEC Electronic

WWWWWith Tith Tith Tith Tith Toggle Switchesoggle Switchesoggle Switchesoggle Switchesoggle Switches

1.  The SERVO-Mode SERVO-Mode SERVO-Mode SERVO-Mode SERVO-Mode must be
active at this station  at this station  at this station  at this station  at this station (or THR-THR-THR-THR-THR-
ModeModeModeModeMode active, if the Drivebox is in
OFF-Mode).

2. Press and hold the re-
spective toggle towards the
desired side. With proportional

thrusters the thruster speed can
be increased or decreased in 10 steps with
every toggle application.

 Activation of the Thrusters is indicated by
flickering LEDs.

S ERVO

AP

THR

S ERVO

AP

THR

S ERVO

AP

THR

Manual Bow and SternManual Bow and SternManual Bow and SternManual Bow and SternManual Bow and Stern
ThrustersThrustersThrustersThrustersThrusters

PrPrPrPrProporoporoporoporoportional Thrtional Thrtional Thrtional Thrtional Thrusterusterusterusteruster-Joysticks-Joysticks-Joysticks-Joysticks-Joysticks
(P3=5)

1.  The SERVO-ModeSERVO-ModeSERVO-ModeSERVO-ModeSERVO-Mode
must be active at this sta- at this sta- at this sta- at this sta- at this sta-
tion tion tion tion tion (or THR-ModeTHR-ModeTHR-ModeTHR-ModeTHR-Mode active,
if the Drivebox is in OFF-
Mode).

2. Move the respective joy-
stick towards the desired side. With propor-
tional thrusters, thruster speed is proportional
to joystick deflection.

Thruster activation is indicated by flicker-
ing LEDs.

Manual Docking-ModeManual Docking-ModeManual Docking-ModeManual Docking-ModeManual Docking-Mode
Autopilot in Docking-Mode:Autopilot in Docking-Mode:Autopilot in Docking-Mode:Autopilot in Docking-Mode:Autopilot in Docking-Mode: the vessel can

be steered (turned) at standstill and also be
shifted sideways. Bow and Stern Thrusters will
be used automatically, if available. In the pres-
ence of two engines, these will be put into op-
posite gear (and steered individually to differ-
ent rudder angles, if so selected in the setup
during installation).

FFFFFADEC in Docking-Mode:ADEC in Docking-Mode:ADEC in Docking-Mode:ADEC in Docking-Mode:ADEC in Docking-Mode: the system may
be configured to limit engine power in Docking-
Mode, permitting large throttle movements for
small thrust adjustments.

Changing into and out ofChanging into and out ofChanging into and out ofChanging into and out ofChanging into and out of
Docking-Mode:Docking-Mode:Docking-Mode:Docking-Mode:Docking-Mode: The THR-button
is used to select the Docking-
Mode for the autopilot andandandandand for the
FADEC. Switching in and out of
Docking-Mode requires the en-requires the en-requires the en-requires the en-requires the en-

gines either in NEUTRALgines either in NEUTRALgines either in NEUTRALgines either in NEUTRALgines either in NEUTRAL or in
WARM-UP Mode. Hold the THR-button for 2 sec-
onds until it sends a short beep. The Docking-
Mode is indicated by a flashing Throttle-LED.

The steering functions of the Docking-Mode
(rudders, drives and thrusters) will not become
active if selected at high speed, until boat speed
has dropped below 5 kt.

S ERVO

AP

THR

Manual ThrottlesManual ThrottlesManual ThrottlesManual ThrottlesManual Throttles
Even without a Joystick is it easy to move

the boat purely sideways, with engines in Dock-
ing-Mode and the FBW-wheel in Turn-Rate-
Mode. For moving to port, the port throttle will
be pulled into reverse just above idle and the
starboard throttle will be put into forward thrust,
just above idle.

Use only one throttle for Forward/Aft boat
movement.
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SERVO

AP

THR

SERVO

AP

THR
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ThrustThrustThrustThrustThrust

SERVO
AP

THR

TTTTTurururururn Rate or Sern Rate or Sern Rate or Sern Rate or Sern Rate or Servovovovovo

Speed
Select

SERVO
AP

THR

JoystickJoystickJoystickJoystickJoystick

SpeedSpeedSpeedSpeedSpeed

THR-button for Turn-
Rate or Servo Mode

TTTTTurururururn Raten Raten Raten Raten Rate

Anchor PointAnchor PointAnchor PointAnchor PointAnchor Point
offsetoffsetoffsetoffsetoffset

SERVO
AP

THR

Three-Axis Joystick

Throttle Station
with  Proportional
Thruster Joysticks

RudderRudderRudderRudderRudder

SERVO
AP

THR

Servo +Servo +Servo +Servo +Servo +
manualmanualmanualmanualmanual

ThrustersThrustersThrustersThrustersThrusters

BowBowBowBowBow

SternSternSternSternStern

TTTTTurururururn Raten Raten Raten Raten Rate

SERVO
AP

THR

TTTTTurururururn Raten Raten Raten Raten Rate
+Sideways motion+Sideways motion+Sideways motion+Sideways motion+Sideways motion

in Docking Modein Docking Modein Docking Modein Docking Modein Docking Mode

SidewaysSidewaysSidewaysSidewaysSideways

SERVO
AP

THR

AutopilotAutopilotAutopilotAutopilotAutopilot
HDG-Mode (doubleHDG-Mode (doubleHDG-Mode (doubleHDG-Mode (doubleHDG-Mode (double

click for NAclick for NAclick for NAclick for NAclick for NAV Mode)V Mode)V Mode)V Mode)V Mode)

SERVO
AP

THR

TTTTThrhrhrhrhrottleottleottleottleottle
Hold down THRHold down THRHold down THRHold down THRHold down THR

button for Dockingbutton for Dockingbutton for Dockingbutton for Dockingbutton for Docking
Mode (blinking)Mode (blinking)Mode (blinking)Mode (blinking)Mode (blinking)

SERVO
AP

THR

SpeedSpeedSpeedSpeedSpeed
Press THR+AP forPress THR+AP forPress THR+AP forPress THR+AP forPress THR+AP for

Speed ModeSpeed ModeSpeed ModeSpeed ModeSpeed Mode
(blinkg fast)(blinkg fast)(blinkg fast)(blinkg fast)(blinkg fast)

SERVO

AP

THR

HoverHoverHoverHoverHover

SpeedSpeedSpeedSpeedSpeed
SelectSelectSelectSelectSelect

THR-Functions are independent of Steering
Functions and can be selected with any Steer-
ing Mode

Steering Functions are independent of THR-
Functions and can be selected with any Throt-
tle Mode

TTTTTurururururnnnnn
RateRateRateRateRate

SERVO-button for
Turn-Rate or Servo
Mode

or

AP-OFF

WINDHDG NAV

AP-OFF

WINDHDG NAV

AP-OFF

WINDHDG NAV

SERVO
AP

THR

Joystick-Mode

Speed-Mode
(all lateral modes
including OFF)

Hover or An-
chor Mode
(exit only possi-
ble with THR but-
ton) Use SERVO
button to take
back control at
this station, while
in Hover Mode

Throttle Station
Functions

Steering Functions

AP-OFF

WINDHDG NAV

Antenna-Offset
(Anchor Point) may
be modified with
Joystick forward -
aft motion, while in
Hover Mode (neg-
ative numbers
stand for an An-
chor Point at the
stern)

In Hover Mode use
WIND button to switch
into Wind- or Anchor-
Mode. Thrusters may
be disabled  in An-
chor-Mode with the
OFF-button.

S tab i l i zed
Joystick

Manual Joystick

SERVO
AP

THRSERVO
AP

THR

SERVO
AP

THR

Select Target Speed with Joystick

AP-OFF

WINDHDG NAV

To arm for waypoint capture
press both buttons togeth-
er, start with the NAV button

To connect your Anchor Point
to a waypoint, the Hover Mode
must be armed.
The armed state is shown with an inter-
mittent red NAV-LED. It is cancelled with
the NAV button or THR button. An armed
waypoint is captured within 50m. Mov-
ing a captured waypoint  in Anchor or
Hover Mode will drag the vessel with it.

AnchorAnchorAnchorAnchorAnchor

Wind Mode

Anchor Mode

2.  +2.  +2.  +2.  +2.  + 1.1.1.1.1.

TTTTTurururururn Rate or Sern Rate or Sern Rate or Sern Rate or Sern Rate or Servovovovovo

Double click for
LAND-Mode
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Joystick FunctionsJoystick FunctionsJoystick FunctionsJoystick FunctionsJoystick Functions
CCCCControl of the manual Joystick-ModeJoystick-ModeJoystick-ModeJoystick-ModeJoystick-Mode

is taken with the THR-buttonTHR-buttonTHR-buttonTHR-buttonTHR-button on the
Joystick unit.

Heading can be changed by ro-
tating the Joystick knob, whereas

moving the stick in any direction will move
the boat accordingly. By pressing the THR-
button again, it is possible to allow heading
control either in SERVO-Mode (not stabilized)
or in Turn Rate Mode (gyro stabilized).

All available rudders, engines, propellers and
thrusters are controlled by the Autopilot-FADEC
system.

When a steady manual input is desired, the
signal of the spring loaded Joystick may be
frozen by holding the THR-button, until the
handle has been released.

A new subsequent Joystick movement will
unfreeze it again.

The Joystick-Mode has a very fast and con-
tinuous double flash of the THR-LED.

The SERVO buttonSERVO buttonSERVO buttonSERVO buttonSERVO button will activate the SERVO
or Turn Rate Mode in the same manner as on
a Throttle Station. In addition, the Speed ModeSpeed ModeSpeed ModeSpeed ModeSpeed Mode
becomes active, permitting speed selection
by forward or aft movement of the Joystick.

Lateral Joystick movement has no effect in
Speed Mode.
Hover ModeHover ModeHover ModeHover ModeHover Mode

The Hover Mode is engaged with the AP-
button on the Joystick. The vessel then
holds its present GPS-position, with the
Joystick in Turn Rate Mode.

Heading control may be transferred to the
Wind Mode or Heading Mode (on the AP-Dis-
play), or to the Turn Rate Mode on a Throttle
Station.

To cancel Hover Mode, press any THR-but-
ton. The SERVO button will not terminate the
Hover Mode.

An Anchor Point offset from the SatNav an-
tenna (setup A8*) can be altered by forward or
aft Joystick movements, in one-meter steps,
while in Hover or Anchor Mode. The offset will
return to the stored value A8* when the NAV
mode his engaged.
Anchor ModeAnchor ModeAnchor ModeAnchor ModeAnchor Mode

In Anchor Mode the vessel is pointed auto-
matically towards a virtual buoy, while distance
is maintained constant. Lateral motion is not re-
quired for this mode.

Anchor Mode can be selected out of Hover
Mode with the WIND button on the Display.

Anchor Mode will be engaged automatically,
if the vessel has no Hover capability, when Hover
Mode is selected.

Line length to the virtual buoy can be fed
with the Joystick (antenna offset). Negative num-
bers will attach the buoy to the stern.

AP-OFF

WINDHDG NAV

Plotter OperationPlotter OperationPlotter OperationPlotter OperationPlotter Operation
A hover point may be created by an active

waypoint on the plotter screen: prprprprpress NAess NAess NAess NAess NAV (first)V (first)V (first)V (first)V (first)
plus HDG (together), to arm that waypointplus HDG (together), to arm that waypointplus HDG (together), to arm that waypointplus HDG (together), to arm that waypointplus HDG (together), to arm that waypoint

for hover capturfor hover capturfor hover capturfor hover capturfor hover capture e e e e (NAV-LED blinking
red).

When the vessel comes within
close distance of the armed waypoint,
it will capture the waypoint and enter

hover mode.
If the vessel has only Anchor Mode capabil-

ity, it will automatically enter Anchor Mode when
the capture occurs.

If the armed waypoint is moved on the plot-
ter screen and the boat is already in Hover or
Anchor mode, it will be dragged to the new po-
sition.

TTTTTo disaro disaro disaro disaro disarm hover point capturm hover point capturm hover point capturm hover point capturm hover point captureeeee, press the
NAV button briefly or press the THR-button (the
latter also cancels an actual hover mode).
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FADEC Connection
Throttle Signal, Shift, Trolling Valve, Ignition  and
Starter Func-
tion

1-2 = FWD

Shift solenoids

3-4 = REV

open

Jumper 2

FADEC-Box 08 electronic
23 02 20 voltage throttle sign., shift solenoids
23 02 21 voltage throttle sign., shift solenoids, troll.
valve, ignition & starter relay
23 02 22 PWM throttle sign., shift solenoids, troll.valve

Jumper 4

B

1  2  3  4  5  6  7  8
R

P
M

-C
m

d

FADEC-Box Supply:
5=+12..24 Volts
6=Minus
Fuse with 8 A.
Use AWG16 strand-
ed wire (red/black
twisted pair)

Clutch
Press.

NMEA +
CAN-Bus

FADEC-Supply
12...24 Volts DC

RPM-
Sen-
sor

RPM
CMD

R
P

M
-S

en
s.

C
lu

tc
h 

P
re

ss
.

RPM Signal

FADEC Electronic

+U-Supply

+U-Supply

switched
(negative)

Built-in Ignition
and Starter
Switch (max 10A)

from + Battery    (white)

to Ignition           (brown)

to starter relay    (green)

switched
(negative)

RJ-11 RPM-CMD                    to Bosch Throttle CMD
1=white (switch- out) 1= yellow (switch - in)
3=cyan (signal - out) 2=white (signal - in)
2=blue  (0 V - in) 3=grey  (0 V - out)

4=brown (0 V - out)
4=magenta (5V - in) 5=green (5 V - out)

Different signal  ranges are avaialble for various engines,
consult withTecnautic

23 02 20, 23 02 21 ..  (Steyr, VW) 23 02 22 ... PWM signal (Caterpillar)

Throttle Signal PWM 500 Hz
1 white PWM (open collector  -

pull-up 1k..10k required)
2 blue 0V ref. from ECM
3 cyan open
4 magenta +10..30V supply from ECM

Use either the open collector or the 5V PWM signal

Trolling Valve (PWM signal)
terminal 8 .. output U+ (24V) to Valve
terminal 7 .. output pwm to Valve

Trolling Valve
assembly

Synchronizer:
connect to "RPM-

Sensor"

a) by Tach Signal (e.g.
12,18 pulses / rev.):
set Ac=00
1=white .. open (0V ref.)
2=blue ... open
3=cyan .. Tach-Signal
4=magenta .. open

b) by Shaft-rpm-Sensor:
set Ac=01
1=white (0V to Sensor)
2=blue .. Sensor-Signal
3=cyan .. open
4=magenta (+5V to Sen-
sor)
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Wiring the Gear BoxWiring the Gear BoxWiring the Gear BoxWiring the Gear BoxWiring the Gear Box
Connect the shift valve solenoids as shown

on facing page.

Installing a Shaft RPM SensorInstalling a Shaft RPM SensorInstalling a Shaft RPM SensorInstalling a Shaft RPM SensorInstalling a Shaft RPM Sensor
Mount the sensor at a suitable location, to

pick up the shaft RPM.
Verify the sensor operation by reading out

RPM 1 or RPM 2 respectively on the display
unit.

Whenever two engines are installed, they
will be synchronized automatically, when their
throttle angles and engine speeds are similar.

Possible ProblemsPossible ProblemsPossible ProblemsPossible ProblemsPossible Problems

Engine stalls when shifting into gearEngine stalls when shifting into gearEngine stalls when shifting into gearEngine stalls when shifting into gearEngine stalls when shifting into gear
(Clutch is engaging normally. Throttle station

shows no abnormal status)
Action 1:Action 1:Action 1:Action 1:Action 1: verify if engine responds to the

throttle and can be accelerated in WARM-
UP mode. Then ....

If "YES" assume: (Reason 1)If "YES" assume: (Reason 1)If "YES" assume: (Reason 1)If "YES" assume: (Reason 1)If "YES" assume: (Reason 1) not enough spin
up before shifting into gear: increase
amount of spin up (by increasing A8 in the
setup) or increase the shift delay (by in-
creasing A0), or both. It may be helpful to
disconnect the clutch wires temporarily, to
monitor the spin up without actually engag-
ing the gear, when selecting FWD or REV.

If "NO" assume: (Reason 2)If "NO" assume: (Reason 2)If "NO" assume: (Reason 2)If "NO" assume: (Reason 2)If "NO" assume: (Reason 2) interrupted CMD
signal line (command) from FADEC-Box to
the ECU (electronic engine control unit).

Action:Action:Action:Action:Action: verify the CMD-cable connection and
the CMD signal voltage (for analog throttle
signal: pin-3: idle = 0.4 Volt, full power =
between 3 and 4.5 Volt, depending on ECU
and FADEC-Box setup parameter "A7").

Engine RPM is fluctuating whenEngine RPM is fluctuating whenEngine RPM is fluctuating whenEngine RPM is fluctuating whenEngine RPM is fluctuating when
synchronizingsynchronizingsynchronizingsynchronizingsynchronizing
The signal of either shaft RPM sensor is inter-

mittent.
Action:Action:Action:Action:Action: disconnect one sensor, to disable syn-

chronizing. Monitor the remaining shaft
RPM display for stability. Repeat with sec-
ond shaft RPM sensor.

Electrical ConnectionElectrical ConnectionElectrical ConnectionElectrical ConnectionElectrical Connection

WWWWWarararararning:ning:ning:ning:ning:
Only trained and qualified professionals

should take responsibility to install the FADEC
system on any kind of vessel. Only they know
about the potential risks for life and property,
involved with a potential failure of the system
and loss of control of the vessel, as well as
applicable laws.

Wiring the ECUWiring the ECUWiring the ECUWiring the ECUWiring the ECU
Connect the ECU (engine control unit, sup-

plied by the engine manufacturer) according
diagram on facing page.

ThrThrThrThrThrottle signal is Vottle signal is Vottle signal is Vottle signal is Vottle signal is Voltage:oltage:oltage:oltage:oltage:
Pin 1 = Safety Switch Signal (0 Volt at idle

RPM, open or 5 V when accelerating above
10% approximately)

Pin 2 = 0 Volt (supplied from ECU)
Pin 3 = RPM command voltage (throttle sig-

nal). At idle approx. 0,4 V ... at full throttle
3,3 to 5 V, depending on ECU model).

Pin 4 = 3,3 to 5 V (supplied from ECU)
Throttle by PWM signal:Throttle by PWM signal:Throttle by PWM signal:Throttle by PWM signal:Throttle by PWM signal:

Pin 1 = PWM signal (open collector, 1k..10k
pull-up required)

Pin 2 = 0 Volt (supplied from ECU)
Pin 3 = alternative PWM signal 0V-5V (1k Ohm

source impedance)
Pin 4 = 10 to 30 V (supply from ECU)

Leave the Shift Valves initially unconnect-
ed, for testing the throttle response of the
engine.

TTTTTrrrrrolling Volling Volling Volling Volling Valve Walve Walve Walve Walve Wiring and Setupiring and Setupiring and Setupiring and Setupiring and Setup
Connect the Trolling Valve as shown. Only

trolling valves with a combined connection for
ON-OFF and pressure regulation can be con-
nected (e.g. ZF-type). Adjust settings if need-
ed (see also page 8 and 9):
1. On the Display unit: select the FADEC set-

up parameter "A6" (make sure only one Box
is connected to the CAN-Bus during setup,
no other FADEC-Box or Drivebox present).

2. With running engine select the Docking-
Mode and engage FORWARD IDLE. Adjust
A6 for a slow shaft rotation (approx. 2 rev./
sec). Verify switching between FWD and
REV.

3. Select "A5" on the Display unit and switch
from Trolling Mode to Normal Mode. Verify
smoothness of clutch engagement when
shifting quickly between FORWARD and
REVERSE. Reduce A5 if clutch engagement
is not gentle, but leave A5 as high as pos-
sible, for sufficiently firm shaft breaking dur-
ing high speed shift reversal.

FADEC Electronic
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Initial OperationInitial OperationInitial OperationInitial OperationInitial Operation

AP-OFF

WINDHDG NAV

FFFFFADEC-Box SetupADEC-Box SetupADEC-Box SetupADEC-Box SetupADEC-Box Setup

Throttle-Signal LED

FADEC-Setup is done on an Autopilot-Dis-
play, but onlyonlyonlyonlyonly after any Autopilot-Drivebox
or Thruster-Box and eventual second     FA-
DEC-Box have been disconnected from the
CAN-bus.

Setup ParametersSetup ParametersSetup ParametersSetup ParametersSetup Parameters
There are two sets of parameters. The

proper selection is made with A9.

A0:00A0:00A0:00A0:00A0:00 A0=01 adds a break of 0,4 sec-
onds after rev-up, before clutch en-
gagement.

A1:01A1:01A1:01A1:01A1:01 A1=01 is for automatic shift delay
(protection) before shifting into gear
after high power settings. Recom-
mended when a Trolling Valve is notnotnotnotnot
installed.

A2:03/04/05..A2:03/04/05..A2:03/04/05..A2:03/04/05..A2:03/04/05..Boxtype: A2=03..throttle signal is
analog voltage (Steyr, VW); A2=04:
signal is 500 Hz PWM (Caterpillar);
A2=05:  pwm-signal for hydraulic
thruster by proportional valve.

A3:01A3:01A3:01A3:01A3:01 (01...02) Engine selection. A3=01
for the left engine (engine #1) or
A3=02 for the right engine (en-
gine #2).

A4:05A4:05A4:05A4:05A4:05 (01...31) Trolling Valve Break-Off
time [1 unit = 125 ms]. Time starts
from beginning of clutch engage-
ment. Smaller number permits fast-
er shifting. Should be long enough,
to ensure sufficient propeller brak-
ing in a high speed shift reversal.

A5:16A5:16A5:16A5:16A5:16 (01...31) Trolling Valve Break-Off
pressure. Kicks off shaft rotation.
Reduce setting when clutch
engages hard, but keep it as
high as possible, to allow for
sufficient braking during high
speed reversals from FULL
AHEAD to FULL ASTERN.

A6:12A6:12A6:12A6:12A6:12 (01 ... 31) Minimum trolling valve
pressure in Docking-Mode, that
keeps propeller spinning slowly
in FWD or REV IDLE.

A7:64A7:64A7:64A7:64A7:64 (32...64) Throttle Gain. Reduce
A7, to decrease full throttle
FADEC output signal (RPM
command voltage or PWM-width)
such as to achieve full power only
short of the throttle stop.

A8:00A8:00A8:00A8:00A8:00 (0...31) Sets Engine RPM in-
crease (Spin Up), before shifting
into gear. Consider function of
A1* and A2* below!
Note: there is no Spin Up when
switching into WARM-UP mode.

The FADEC-BOX
must be powered and
connected to the bus
to permit configura-
tion.

ConFig menu:ConFig menu:ConFig menu:ConFig menu:ConFig menu:

FADEC Electronic

1. Select the AP-1. Select the AP-1. Select the AP-1. Select the AP-1. Select the AP-
Configuration ModeConfiguration ModeConfiguration ModeConfiguration ModeConfiguration Mode
on an Autopilot  Dis-
play (or set "di=01" on
any other Tecnautic
Display and select
>ConFig>AP). Verify
that an LED is lit in the
lower half of the perim-
eter, as shown in the
picture above. If none
of the LEDs is lit, there

is no communication with
the FADEC-Box and the set-

up cannot start:
1) Press and hold the lower outer buttons
2) In addition press the lower middle button

        4 times
3) Release all buttons (Con-FiGCon-FiGCon-FiGCon-FiGCon-FiG is shown)
4) Use the lower middle button to scroll for-
    ward until "-AP-" is displayed.

2. 2. 2. 2. 2. Press the lower left button once. The pa-
rameter "A0:" "A0:" "A0:" "A0:" "A0:" will be displayed (A0=00 or
A0=01). Be careful not to alter A0 unintentional-
ly by pressing (again) the left or right button.

3. 3. 3. 3. 3. Use the lower middle button to scroll for-
ward to the next parameter A1, A2A1, A2A1, A2A1, A2A1, A2 etc. Each
parameter can be altered if needed, with the
left or right lower button.
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A9:10A9:10A9:10A9:10A9:10 a) Parameter set selection: A9=00 dis-
plays the second set of parameters,
denoted as A0*.. A7* see below.
b) Limit Trolling Valve current [and
clutch torque] as a function of throttle
angle (a higher number A9 makes a
lower torque)

AA:00AA:00AA:00AA:00AA:00 (0..32) Minimum thrust in Hover- or
Joystick-Mode a) twin screw vessels without thrusters:
set AA so as to have suficient steering, while in opposite gear.
b) single screw vessels with bow and stern thruster: set AA to

represent lowest idle thrust (FWD or reverse).

A_:20A_:20A_:20A_:20A_:20 a) A_ is the throttle gain setting in
Hover and Speed Mode
b) If A2=03, A_  becomes a second
Throttle gain setting, instead of A7,
when an RPM-switch is installed and
closed (for low power maneuver prac-
ticing). Also set A-=06, to enable it.

Ac:00Ac:00Ac:00Ac:00Ac:00 Reserved

A-:00A-:00A-:00A-:00A-:00 NMEA output from the FADEC-box:
A- =00 .. Test data out (ASCII terminal)
A- =01 .. Set up flux gate HS8000
A- =02 .. HDM and VHW out (8 Hz)
A- =03 .. VHW out (8 Hz)
A- =04 .. test heading instd. compass
A- =06 .. RPM-switch enabled

Second group of parameters A0* .. A8*:Second group of parameters A0* .. A8*:Second group of parameters A0* .. A8*:Second group of parameters A0* .. A8*:Second group of parameters A0* .. A8*:
The parameters A0* .. A8* are displayed
whenever A9 has been set to zero previously.
A0 .. A8 however will be displayed only when
A9 is not zero.
Note that the asterisk (*) is not shown on the
display unit. Remember A9!

A0*:00A0*:00A0*:00A0*:00A0*:00 Reserved Function

A1*:01A1*:01A1*:01A1*:01A1*:01 See table for Rev-Up on right side

A2*:01A2*:01A2*:01A2*:01A2*:01 With trolling valve installed set A2*=01
See also table for Rev-Up on right side.

A3*:00A3*:00A3*:00A3*:00A3*:00 Must be 00

A4*:01A4*:01A4*:01A4*:01A4*:01 A4*=01 enables the Docking-Mode

A5*:00A5*:00A5*:00A5*:00A5*:00 Must be 00

A6*:03A6*:03A6*:03A6*:03A6*:03 (00..03) Hover accuracy.

A7*:00A7*:00A7*:00A7*:00A7*:00 set A7*=01 for Twin screw tractor (front)
drive or with Bow Thruster only.

A8*:30A8*:30A8*:30A8*:30A8*:30 Anchor Point offset from Sat-Nav an-
tenna. Anchor Point refers to Hover
Mode Position. A8*=30 means no off-
set. Numbers above 30 will move the
Anchor Point towards the bow, below
30 towards the stern. Range +/-30 m.

!

FADEC Electronic

Rev-Up options:Rev-Up options:Rev-Up options:Rev-Up options:Rev-Up options:
Engine spinup before clutch engagement.
The parameters A8, A1* and A2* are used to
set the desired Rev-Up:

A1*=01 and A2*=01A1*=01 and A2*=01A1*=01 and A2*=01A1*=01 and A2*=01A1*=01 and A2*=01
Rev-Up according A8, but only in Dock-
ing-Mode

A1*=00 and A2*=01A1*=00 and A2*=01A1*=00 and A2*=01A1*=00 and A2*=01A1*=00 and A2*=01
Rev-Up according A8, in Docking-Mode
and Normal Mode

A1*=01 and A2*=00A1*=01 and A2*=00A1*=01 and A2*=00A1*=01 and A2*=00A1*=01 and A2*=00
No Rev-Up

A1*=00 and A2*=00A1*=00 and A2*=00A1*=00 and A2*=00A1*=00 and A2*=00A1*=00 and A2*=00
Rev-Up according A8. The RPM spin-
up will fade away after clutch engage-
ment
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!

Throttle Station SetupThrottle Station SetupThrottle Station SetupThrottle Station SetupThrottle Station Setup
Entering the SETUP mode:Entering the SETUP mode:Entering the SETUP mode:Entering the SETUP mode:Entering the SETUP mode: press and hold

the left and right button. Then, while holding the
left and right button, press the middle button
four times briefly and release all buttons. This
procedure would also unlock a locked unit.

The red LED (only) will come on, The red LED (only) will come on, The red LED (only) will come on, The red LED (only) will come on, The red LED (only) will come on, indicat-
ing setup step 1 (P1) of the station.

 Step P1: Step P1: Step P1: Step P1: Step P1: (reserved function) Press SERVO
briefly to advance to step 2, or press THR to
exit the setup mode.

Step P2: Step P2: Step P2: Step P2: Step P2: (reserved function) Press SERVO
briefly to advance to step 3, or press THR to
exit the setup mode.

Step P3: Step P3: Step P3: Step P3: Step P3: Press AP (the middle button) briefly
and listen to the number of beeps. Press AP
again to increase the number of beeps. P3 se-
lects the connected equipment (gyro, toggles or
joystick).

When finished, press SERVO briefly to ad-
vance to step 4, or press THR to exit the setup
mode.

Step P4: Step P4: Step P4: Step P4: Step P4: P4 calibrates the throttle potentiom-
eter after connecting it for the first time to this
FBW-unit or after reinstalling it.

When finished, press and holdpress and holdpress and holdpress and holdpress and hold SERVO to
advance to step 5a, or press and release the
SERVO button to advance to step 5b, or press
THR to exit the setup mode.

Step P5a: Step P5a: Step P5a: Step P5a: Step P5a: P5a locks the FBW unit, when the
AP button is pressed before the SERVO button
has been released.

Step P5b: Step P5b: Step P5b: Step P5b: Step P5b: (no function) press SERVO briefly
to advance to step 6, or press THR to exit the
setup mode.

Step P6: Step P6: Step P6: Step P6: Step P6: P6 sets the illumination group num-
ber for the unit. Press the middle button repeat-
edly to select the desired number. Standard
setting is P6=1 (one beep), for group number 1.

Press SERVO briefly to advance to step 7, or
press THR to exit the setup mode.

Step P7: Step P7: Step P7: Step P7: Step P7: P7 sets the throttle lever type.
Press the middle button to select the throttle
lever type of this station. Setting the wrongSetting the wrongSetting the wrongSetting the wrongSetting the wrong
number is dangerousnumber is dangerousnumber is dangerousnumber is dangerousnumber is dangerous and may cause unwant-
ed switchings.

Press SERVO briefly to advance to step 0, or
press THR to exit the setup mode. Step 1 fol-
lows again after step 0.

Step P0: Step P0: Step P0: Step P0: Step P0: P0 defines the right button function:
P0=1: THR-button or P0=2: OFF-button (turns
off the AP and SERVO-wheel).

Whenever unsure about the present step
number, press THR to exit the setup mode.

SERVO

AP

THR

Hold Down
left and

right button

Step P1:Step P1:Step P1:Step P1:Step P1: red LED
is on

and Press 4
times mid-
dle button.

Then
re-

lease
all but-
tons:

S ERVO

AP

THR

S ERVO

AP

THR Step P2: Step P2: Step P2: Step P2: Step P2: left LED (yellow) is on

S ERVO

AP

THR

Step P3Step P3Step P3Step P3Step P3: red + left LED are on.
P3=0 (no beep) is for a CAN-Bus Joystick

P3=1 (1 beep) heading gyro connected
P3=2 (2 beeps) bow and stern thruster
P3=3 (3 beeps) gyro and bow thruster
P3=4 (4 beeps) Toggle Joystick
P3=5 (5 beeps) proportional Joystick
A gyro or thruster toggle would be con-

nected to the cable with a "yellow" plug. A
"yellow-green" plug is for one or two throttle levers

S ERVO

AP

THR

Step P4Step P4Step P4Step P4Step P4: red + left LED are on.
Move the throttles to their neutralneutralneutralneutralneutral posi-
tion.
TTTTTwo engines: wo engines: wo engines: wo engines: wo engines: Verify that the left LED
will be dimmest with the left throttle at
neutral and the middle LED will be dim-

mest with the right throttle at neutral.
Single engine: Single engine: Single engine: Single engine: Single engine: Verify that the left LED will be dimmest
with the throttle in neutral position.
Then press the middle button briefly, to store the NEU-
TRAL signal offset in memory.
A mechanical alignment of the throttle potentiometer
may be necessary, if the dimmest point is offset by
more than one degree throttle angle from neutral.

S ERVO

AP

THR

Step P5 a: Step P5 a: Step P5 a: Step P5 a: Step P5 a: red LED is on, the SER-
VO button has not yet been re-
leased. Press the middle button
now, before releasing the SERVO
button, to lock the unit. Red LED is
flashing quickly when the unit is

locked. To unlock the unit, enter the setup mode
again (as above).

S ERVO

AP

THR

Step P6: Step P6: Step P6: Step P6: Step P6: left LED is on. Select illu-
mination group number 1,2 or 3 with
the middle button (one, two or three
beeps).

S ERVO

AP

THR

Step P7Step P7Step P7Step P7Step P7: red + left LEDs are on.
P7=0 (no beep) throttle type L
P7=1 (1 beep) remote throttles type 1
P7=2 (2 beeps) throttles type F

P7=3 (3 beeps) throttles type N

S ERVO

AP

THR

Step P0Step P0Step P0Step P0Step P0: red + left LEDs are on. LED
brightness shows rudder angle.
P0 defines right button function:
P0=1 (1 beep) THR-button

P0=2 (2 beeps) OFF-button
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FADEC fail codes are produced by the

FADEC-Box. This is very useful during instal-
lation.

Reading FAIL codes from the display unit
is done with function "F0", which is shown
after holding the OFF-button (for about 3
seconds). The lower right button is then used
to select the desired Box:
P.1=Drivebox1, P.2=Drivebox2,
F.1=Fadecbox1, F.2=Fadecbox2.

For example F.2=08 points to a problem
with the Shift Servo on the Starboard engine.

Note: when switching off bus power andandandandand
FADEC power, any code stored inside the
display units will be lost; a random number
(e.g. 32) will be displayed after powering up
the FADEC again, until a new fail code is
transmitted by the box.

FADEC-Fail codes may be cleared with the
THR-button.

"OFF" stands for automatic disconnect of
the FADEC-Box:
Code          FCode          FCode          FCode          FCode          FADEC FailurADEC FailurADEC FailurADEC FailurADEC Failure Causee Causee Causee Causee Cause
01 OFF due to over current
02 OFF due to Fadec box over temperature
04 OFF: CB on Fadec box has dropped
05 INFO: Battery voltage low! (no throttle

disconnect, only Info)
06 OFF due to low internal Gate Voltage
10 INFO: sensed late dblvlt (> 18 V)
13 OFF due to > 65A short circuit
14 OFF due to throttle or joystick fault
15 OFF due to 4-sec 15A over current limit
17 OFF due to over current > 30 A
20 OFF due to Drivebox fault in Joyst. mode
22 hover OFF due to WP shifted >0,1 NM
23 hover OFF due to missing GPS, compass

or gyro data
24 Speed mode OFF due to missing SPD data
25 hover or joystick mode OFF due to fault in

the slave FADEC-Box
26 INFO: unlock code required for joystick or

hover mode

Failure treatmentFailure treatmentFailure treatmentFailure treatmentFailure treatment
Reconnect any throttle station by pressing

the THR-button. Continue with manual throt-
tles. Remove failure cause if known.
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NMEA NMEA NMEA NMEA NMEA InputInputInputInputInput at the throttle station at the throttle station at the throttle station at the throttle station at the throttle station
(no NMEA-output is provided):(no NMEA-output is provided):(no NMEA-output is provided):(no NMEA-output is provided):(no NMEA-output is provided):

From the following NMEA sentences, spe-
cific data fields are read. The data are used
for displaying certain functions and for guid-
ance of the autopilot in NAV mode.

The NMEA input is not available on the
remote throttle station.

Sentence:     Data read from sentence:
APB: a) Cross Track Error

b) Mag and True bearing between
waypoints

BOD, BWW: Mag bearing between waypoints
BWC,BWR: Mag.Brg+Dist of pres.pos. to WP

and WP Long/Lat
GLL: Lat / Long present position
HDM, HDG, HDT: Magnetic or True Heading
MWV: Apparent Wind Angle and Speed
RMB: Cross Track Error, Bearing+Distance to WP
RMC: Ground Track, Speed and variation
VHW: a) Magnetic Heading

b) Water Speed (knots)
VTG: Ground Track (mag) and Speed
VWR: Apparent Wind Angle and Speed
WDC: Distance to Waypoint
WDR: Distance to Waypoint
XTE: Cross Track Error (NM)
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