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Symbols Used In This Manual

Danger
Indicates an imminently hazardous situation which, if not avoided,
will result in death or seriousinjury.

Warning

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury.

Caution

Indicates a potentially hazardous situation which, if not avoided, may
result in minor or moderate injury and/or appreciable material, finan-
cial and environmental damage. Thissymbol isalso used to alert against
unsafe practices.

Important paragraphs which must be adhered to in practice, as they
enable the product to be used in a technically correct and efficient
manner.

q > [>[>

This manual contains important safety directions as well as instruc-
tions for setting up the instrument and operating it. Read carefully
through the Operator’s Manual, Options Manual, and Installation
& Service Manual before you switch on the instrument.

>
B
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Scope Of This Manual

Thismanual reflects the software capabilitiesin version 1.5 software.

We have attempted to take care and devel op manuals which provide
in-depth information. Where possible, we have attempted not only to
describe what you see on the screen, but how to understand and use
it aswell. Obviously, we can't teach you how to navigate, but we can
help make your work more thorough and enjoyable. Throughout the
manual, you will find helpful hints about the interaction of various
functions. In a piece of equipment that has the many capabilities of
thisreceiver, important details can sometimes become obscuredin one
or two lines of text. In our effort to ensure you get the most out of this
documentation, and to protect against important details becoming lost,
don’t be surprised if you seethe same or similar information more than
once.

Thismanual isorganized by describing first the various M X420 mod-
elscovered in thisbook. Then the specia front panel featuresinclud-
ing the traffic light indicator. The sections that follow detail each pri-
mary function asit is presented on thefront panel (i.e. NAV, RTE, WPT,
PLOT, ...CFG). The appedixes describeimportant detail s about special
functions.

Appendix-A is a special section describing the AIS displays and set-
ups of the MX420/A1S model.

We hope you find the manual enjoyable and informative reading. As
always, we welcome your comments on improving our products or
manuals. We wouldn’t mind if you wrote to tell usthat we did the job
right thefirst time either. Y ou can find a Reader Comment Card at the
back of the manual.

Related Documents
MX 420 Installation & Service Manual (P/N 725618)
MX 420 Quick Reference Guide (P/N 725617)

MX420/A1S Reference Card (P/N 725626) (for AISmodelsonly)
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How To Contact Us

For Installation, Service and Technical Support:
Contact your local Leicadealer

For Sales of Accessories:
Contact your local Leicadealer

For Hardware and Software Upgrades:
Contact your local Leicadealer

Unlike many other consumer electronicsindustries that only sell con-
sumer electronic devices, your marine dealer is often your best advi-
sor for installation and service of your new GPSrecelver. Leicastrongly
encourages you to utilize the knowledge and experience of your sales
and service dedler.

Should you need to contact us directly, we can be reached at the fol-
lowing for new sales, upgrades, repair service, or technical support:

International:

L eica Geosystems

GPS

23868 Hawthorne Blvd.
Torrance, California90505
USA

+01-310-791-5300 Tel ephone (International)
1-800-97-LEICA (1-800-975-3422) Telephone (USA)
+01-310-791-6108 Fax

support@I eica-gps.com

In Europe:

L eica Geosystems
A/lS

Hekaa12A
DK-2730Herlev
Denmark

+45-44-54-03-00Telephone
+45-44-54-03-30 SdlesFax
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About GPS Navigation

/A

This GPS receiver is a precision navigation instrument utilizing the
latest technology available today to provide optimum performance
from the GPS satellite and Beacon land signals received. As with all
other forms of radio signals, the ultimate navigation result is depen-
dent upon the quality of these signals. Radio signals may, on occa-
sion, be distorted, jammed, or otherwise incorrect. As a result, your
position accuracy may occasionally be less than that which can nor-
mally be expected.

The Navstar Global Positioning System, commonly referred to as GPS,
is a satellite navigation system developed by the U.S. Department of
Defense to provide both military and civilian users with highly accu-
rate, worldwide, three dimensional navigation and time. By receiving
signals from orbiting GPS satellites, authorized users are able to con-
tinuously navigate with an accuracy on the order of 16 meters or bet-
ter, while civilian users are limited to accuracy’ s of approximately 30
meters2D RMS.

A technique referred to as Differential GPS (DGPS), alows usersto
obtain maximum accuracy from the GPS system. DGPSrequirestheuse
of two GPSreceivers. Onereceiver, known asthe Reference Sation, is
placed at a surveyed location, the coordinates of which are precisely
known. The purpose of the differential GPS system isto use the refer-
ence station to measure the errors in the GPS signals and to compute
corrections to remove the errors. The corrections are then communi-
cated in real-time to the navigators, where they are combined with the
satellite signals received by the navigators, thereby improving their
navigation or positioning. The geographic validity of these correc-
tions decreases with distance from the reference station, but the cor-
rectionsarevalid for navigators hundreds of kilometersfrom therefer-
ence station.

Marine radio beacons operating in the 283.5 to 325.0 KHz frequency
range arein widespread usefor direction finding in coastal navigation.
Because the beacon system has been in place and widely used for
many years, it provides an effective means for the transmission of
DGPS signals. Depending on their local environment and power out-
put, their signals may be usableto several hundred miles. Marine bea-
cons provide an economical means of obtaining DGPS accuracy for
coastal navigators. GPS receivers with built-in beacon receivers are
designed to provide low cost reception of DGPS corrections broad-
cast (normally free of charge) by coastal authorities.

Version 1.5
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Special Notes

GPS

AN\

DGPS

AN\

Never rely solely on any single navigational aid. Always use whatever
information is available, and cross-check information when possible.
GPS expected position accuracy is better than 30 meters (95% of the
time) but may be up to 100 meters occasionally. The derived speed and
course readings may be hampered accordingly. The GPS system was
declared operational in 1994; however, the system’s availability and
accuracy are subject to change at the discretion of the US Department
of Defense.

ThisGPSreceiver’ sposition accuracy isimproved to 5 metersor better
for 95% of thetime, subject to the availability, accuracy, and control of
the DGPS correction transmission from the Beacon Station, or other
reference station connected at the time of usage.

Thedifferential GPS position isthat of the navigator GPS antenna, and
not that of the beacon antenna, if a separate beacon antennaisin use.
In addition, the beacon radio signal which carries the DGPS correc-
tions may be hampered by weather conditions such as heavy rain,
snow, and thunder storms. The beacon radio signal may also be inter-
rupted by powerful radio transmitters operating in long wavelength
bands.

Charts and Navigational Aids

/A

Positions obtained from charts are not always as accurate as your
navigator (due to environmental changes, the dates of charts, and
datum offsets if the datum differs from the one in use by the naviga-
tor). The position of afloating aid can differ dueto tide, set and drift.

Version 1.5
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Functional Description
MX420 Configurations

The M X420 Navigation Systemisavailablein several configurations.
Pleaserefer to the Auxiliary Unit Information section of the manual to
view sample screensto identify your particular model. Described be-
low are the various M X420 configurations and their differences.

MX420/2 GPS

Thisisabasic MX420 Control and Display Unit (CDU) model withtwo
(2) bidirectional user NMEA ports. Thismodel issupplied withaM X421
GPS only smart antenna. The M X421 antenna can achieve autono-
mous GPS accuracy better than 3 meters.

MX421
Smart GPS
Antenna

MX420 CDU '

Basic MX420/2 and MX420/8 GPS & DGPS Configuration

MX420/2 DGPS

This is a basic MX420/2 CDU supplied with a combined GPS and
Beacon smart antenna (M X421B). TheMX421B DGPSunit can achieve
sub-meter accuracy in areas with good beacon differential coverage.

MX420/8 GPS

Thisisan enhanced M X420 CDU equipped with eight (8) bidirectional
user NMEA ports. Thismodel can be configured to output an optional
1 Pulse Per Second (PPS) timing output. I1tissupplied withaGPSonly
smart antennamodel MX421.

MX420/8 DGPS

Thisis abasic MX420/8 CDU supplied with a smart DGPS antenna
model MX421B.

Version 1.5 3
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MX420/BR

This is a dual-head CDU system where a MX420/8 (operating as a
master) and aMX420/2 (operating asaslave) are supplied. A smart
DGPS antenna (MX421B) is supplied as a standard equipment. The
antenna unit is connected only to the MX420/8 master unit.

MX421B
Smart GPS
Antenna

MX420 CDU l

Master Unit Slave Unit

MX420 BR Beacon and Remote Configuration

MX420/BRIM (Dual Control Integrity Monitor)

Thisisan enhanced Dual-Control configuration wherein two M X420/
8 CDUsand two MX421B smart DGPS antennas are supplied. These
two MX420/8 units are connected in dual-control configuration but
they operate as independent navigator units with dedicated MX421B
antennas. The Integrity Monitor (IM) feature is a software option that
worksonly inthe MX420/8 CDU hardware.

This configuration allows data to be shared between two remotely
separated stations (i.e. navigator's station and helmsman’s station),
with independent accessto variousinformation fields. The purpose of
thisconfiguration isto enable each CDU to calculateits own position,
then check the operational status of the other GPS receiver. The GPS
receiver with the best overall operational status then provides the
system position. This provides a fully redundant system, with self-
recovery capabilities. The Integrity Monitor function can be set to
Automatic switch over, forced to the Master unit, or forced to the
Slave unit for position and navigation functions.

MX421B
Smart DGPS %
Antenna

MX420/8 CDU MX420/8 CDU

MX421B
Smart DGPS
Antenna

Unit 1 Unit 2

MX420/BRIM System Configuration

Version 1.5
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MX420/AIS Basic (Automatic Identification System-Basic)

Anentry level MX420/A1SCDU model supplied with the M X423 an
IMO-compliant AlSvessel transponder unit. All AlS transponder set-
ups and controls are done in the MX420. It aso gathers the ship’s
sensor data and organizes the information for transmission viaAlS.
High-speed serial data ports are provided for output to the ECDIS
chartplotter, ARPA radar and other shipboard systems.

It also collects and decodes AlS reports from other stations and pro-
vides areadout from all Al S-equipped ships and shore stations. This
model does not have full navigation functions.

MX423
AIS Transponder
GPS

MX420/AIS

MX420/AlS Basic Configuration
MX420/AIS (AIS & Navigation System)

An enhanced MX420/A1SBasic unit supplied withthe LeicaM X421B
smart DGPS antenna. Thismodel hasfull navigation and AlSfeatures.

MX421B

Smart DGPS

Antenna
MX420/AIS

MX420/AlS Navigation System Configuration

The Installation & Service Manual has more details on the parts
supplied with each configuration, and their associated part numbers.

MX423
AIS Transponder

Note: In general, this manual will refer to all versions of this product line simply as
the MX420 CDU, MX420/A1S, CDU or navigator. Where distinction between
models is necessary, the particular model type will be indicated.
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DGPS Beacon System

As Maritime Safety Administrations, Navy, and Coast Guard Organi-
zationsrealize thelimitations of standard GPS positioning, many have
begun installing DGPS Beacon Stations. While an understanding of
this system is not necessary for operating receivers with internal bea-
con receivers, you may want to read on to have abetter understanding
of how your receiver is capable of achieving the high levels of accu-
racy made possible by this network of transmitters.

The DGPS Beacon System is comprised of three segments: the refer-
ence station, Integrity Monitor (IM) equipment located at the beacon
site, and the Navigator equipment located on board the user’ s boat or
vehicle. The DGPS beacon system design isillustrated bel ow.

5271-01C.500

Professional / Commercial /
Personal Craft Users

Because of the limited range of the beacon transmitters, typically 150
to 400 km, the corrections generated by the reference station are a-
ways valid for users who can receive the correction signals and main-
tain a5 meter or better accuracy figure.

Version 1.5
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Operator’s Manual

Keypad & Display Description

Display Function Keys
( /4
g i
1]
ST { (11 c
© l:g:llhl'_ 14 1 = 21 2 ﬁ(:/n |E
ir 5 ) A
e Mgy ©
Elf&:ﬁlgfwﬁi ?.2'; H_S'ff @ @ @
| =
G0 &
> =
6289-01A.400
Softkeys Cursor Key
Refer to theillustration above. The Traffic Lights on the left side of
the display will tell you how your navigator is operating.
Note: You need to take care in reading the traffic
light indications, as there are overlapping
possibilities between the GPS and DGPS
modes. If you are unsure of the current op-
erating mode, select the CFG function key
and scroll down to the DGPS selection. If
the DGPS mode is selected to anything
other than Off, then follow the Differential
GPS Traffic Light Operation. If the DGPS
mode is selected to Off, then follow the GPS
Traffic Light Operation.
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Differential GPS Traffic Light Operation:

Red Flashing

/A

Not tracking satellites (no position update). This is normal for the
first 2 minutes or so when turning the unit on. The very first time you
turn the unit on, or if the memory isreset or logt, this conditionisaso
normal. Allow the receiver to run for at least 30 minutes under these
circumstances. If it still does not change to Red Solid, refer to the
troubleshooting section of the Installation & Service Manual. An
icon similar to the one at left will be displayed in the upper |eft corner
of screen.

Red/Yellow Solid

/A

Red Solid

ke

Dead Reckoning . When normal GPS or DGPS operationisnot avail-
able, thisLED sequenceis provided to quickly identify the DR naviga
tionmode. A DR indicator is also displayed on al screens.

Tracking one or more satellites (no position update). Thisis aso
normal for the first 2 minutes or so when turning the unit on. The very
first time you turn the unit on, allow the receiver to run for at least 20
minutes after changing to Red Solid to collect an aimanac from the
satellites, regardless of whether a position update has been cal culated
or not. Thisisalso anormal indication if the HDOP is greater than 10,
if thereceiver istracking too few satellites, or for other reasonsaswell.
Read the GPS and DGPS function screens for more information.

Yellow/Green Solid

GPS position update; DGPS correctionsare not being received. Y ou
may see this from time to time during normal operation. It usually
occurswhen the beacon signal isnot available (either it isbeing blocked
by terrain or alocal object or you are out of range of the transmitter)
and/or you aretracking 3, 4, or 5 satellites, and the satellites have poor
geometry relative to your position. The condition will normally go
back to green solid, when it picks up another beacon station. The
factory default level for dropping DGPS corrections is 60 seconds.
During this period, your positioning information is less than optimal,
and position accuracy may be off by as much as 3 to 5 meters. Press
the GPS function key and refer to the DGPS section in thismanual for
guidance if this light condition occurs.
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Yellow Solid

Green Solid

DGPS position updatewith poor HDOP value. Y ou may seethisfrom
time to time during normal operation. It usually occurs when you are
tracking 3, 4, or 5 satellites, and the satellites have poor geometry
relativeto your position. The conditionwill normally go back to Green
Solid when it picks up another satellite or the geometry of the existing
satellitesimproves. Thefactory default level for thisindicationiswith
anHDOP of 4to 10. During thisperiod, your positioninginformationis
lessthan optimal, and position accuracy may be off by asmuch as5to
10 meters. You can press the GPS function key and refer to the GPS
section in this manual for guidance if thislight condition occurs.

DGPS position update with HDOP value less than 4. This is the
normal operating condition. Position accuracy is normally better than
3 meters. Keep in mind that position accuracy is aways only as good
asthe correctionsreceived, their age, your distance from the reference
station, and the geometry of the satellites. Thisisthe normal operating
condition and no icon will be displayed.

GPS Traffic Light Operation:

Red Flashing

8
AN\

Not tracking satellites (no position update). This is normal for the
first 2 minutes or so when turning the unit on. The very first time you
turn the unit on, or if the memory isreset or lost, this conditionisalso
normal. Allow the receiver to run for at least 30 minutes under these
circumstances. If it still does not change to Red Solid, refer to the
troubleshooting section of the Installation & Service Manual. An
icon similar to the one at left will be displayed in the upper |eft corner
of the screen.

Red/Yellow Solid

Red Solid

Dead Reckoning . When normal GPS or DGPS operation is not avail-
able, thisL ED sequenceis provided to quickly identify the DR naviga-
tion mode. A DR indicator isalso displayed on al screensin the upper
left hand corner of the display.

Tracking one or more satellites (no position update). Thisis aso
normal for the first 2 minutes or so when turning the unit on. The very
first time you turn the unit on, allow the receiver to run for at least 20
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Yellow Solid

Green Solid

minutes after changing to Red Solid to collect an aimanac from the
satellites, regardless of whether a position update has been cal culated
or not. Thisisalso anormal indication if the HDOP is greater than 10.
The HDOP value can be read in the GPS function screens.

GPS position update hasa poor HDOP value. Y ou may seethisfrom
time to time during normal operation. It usually occurs when you are
tracking 3, 4, or 5 satellites, and the satellites have poor geometry
relativeto your position. If you are patient, the condition will normally
go back to Green Solid when you pick up another satellite or the geom-
etry of the existing satellites improves. The factory default level for
thisindication is with an HDOP of 4 to 10. During this period, your
positioning information is less than optimal, and position accuracy
may be off by as much as 10 to 30 meters. You can press the GPS
function key and refer to the GPS section in this manual for guidance
if thislight condition occurs.

GPSposition updatewith HDOP valuelessthan 4. Thisisthenormal
operating condition. Position accuracy is normally between 3 to 5
meters, but can be out as much as 30 meters. Keep in mind that posi-
tion accuracy is adways only as good as the geometry of the satellites
and the navigation information provided by the satellites. Thisisthe
normal operating condition and no icon will be displayed.

The Display:

(&

The CDU uses a Transflective LCD display screen. It provides opti-
mum viewing invirtually all lighting conditions. To changethe display
contrast or backlight condition, select the CFG function key and scroll
down to the Lighting menu choice. Refer to the CFG section of the
manual for a complete description of menu options. The function key
(@) just above the Power On/Off key allows you to quickly change
between daytime and night time screen settings.

Information displayed on the screenisnormally divided into windows,
similar to what you might see on anormal computer. Each screen hasa

page number in the upper left hand corner [E.H80.2.5, These page num-
bers are there to help you quickly find the information you need, and
to help us guide you on the rare occasion that you might request our
assistance.

10
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With the exception of aportion of the PLOT and M OB screenswhich
use two softkeys to change the view scale, all of the screens require
that you pressthe E (Edit Mode) function key before you are allowed
to change data on the screen. You can use the cursor key (the big key
with the arrows pointing in four directions) to move between edit fields
or menu choices on most screens when in the edit mode. When you
are not in the edit mode, you can use the cursor to scroll between
screens(i.e. NAV1, NAV2, NAV3, ...) or to moveup and down on screens
(likethe menu bar inthe CFG screen).

@ The Softkeys:

The five softkeys under the display are so named because their pur-
pose changes from one menu or screen to the next. With the exception
of a portion of the PLOT screens and the MOB screens, al of the
screens require that you press the E (Edit Mode) function key before
the softkeys can be accessed. Don't forget to press the E function key
when you have finished editing a screen.

The Function Keys:

The Function Keysarethe keysto theright of thedisplay. Thereare 18
function keysin all. Eleven of the function keys access various screen
and editing displays. Three of these keys are used for editing or mov-
ing within the screens. Onekey is used to mark your present position,
another is used strictly for Man Over Board alarms. One switches
between two display lighting options, and finally there is the power
on/off key.

The ten function keys with alpha abbreviations on them are described
in the ensuing chapters. The eight function keys with symbols are
described below.

Thefunction keysare also used in the edit mode to enter al phanumeric
information into screen datafields.

Mark Position

This function key stores your present position, date and time at the
next available waypoint location in the Waypoint Bank. A window
pops up on the screen to confirm your key depression, and to tell you
where the mark position is being stored. You can go into the WPT
menu and edit the coordinates or description later. The CDU is also
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@ GoT0

capable of performing this function from a remote contact closure in-
put viaCable B (MOB/Event) wire. Refer to the Installation & Service
Manual for interface instructions.

Thisfunction key alowsyou to quickly create aroute from your present
position to one other waypoint. This single waypoint route can use an
existing waypoint from the Waypoint Bank, or you can quickly create
one by either defining the appropriate coordinates or specifying a
range and bearing.

Be careful when you use this selection, as it will erase your current
active route when it creates the new one. Read through the ROUTE
and PLOT sections of this manual to find other ways to use this key
within an active route.

Thisfunction key alowsyou to quickly switch between two predeter-
mined display lighting conditions. You can have two daytime settings,
two night time settings, or adaytime/night time setting. Select the CFG
function key and scroll down to the Lighting menu choice to make the
desired adjustments. Refer to the Configuration section of the manual
for a compl ete description of the Lighting menu options.

@ POWER ON/OFF

Thisfunction key turns the unit on and off. When depressed while the
unit is on, you will be prompted to select a YES or NO softkey to
confirm your action. Thisis known as a software power off.

If the operating program should hang up for any reason, you can also
perform ahardware power off by continuing to depress the power on/
off function key for about 5 seconds. When the GPS is turned off
using this technique, you can not reapply power for 10 seconds.

Note: An occasion may arise when you need to reset
the memory back to the factory default values.
Doing this will cause the CDU to lose all of your
defined settings, as well as all 2,000 of your
waypoints and routes. If you hold down the fifth
(right most) softkey when power is applied for

12

Version 1.5

1/7/02, 9:19 AM



13

Keypad & Display Description Operator’s Manual

about two seconds, until you hear a key click,
then the memory will be reset.

@ MAN OVER BOARD (MOB)

(&

This dedicated function key islocated at the bottom right hand corner
of the front panel. When depressed for a few seconds, it activates a
number of automatic functions:

>

Most obviously, it bringsup an MOB1 (Plot) screen. This is an
automatic scaling screen which selects the best zoom level to
display your present position and the MOB position. In addition,
the MOB positionisdisplayed in the upper left corner, so that you
can quickly read the coordinates to others who may be available
to render assistance. This plot screen aso providesthe vital bear-
ing and distance back to the MOB position, aswell asyour present
course over ground.

The M OB position, date and time are stored in the Waypoint Bank
for future reference (e.g. log book entries).

Navigation dataoutput onthe NMEA ports(i.e. BWC and BWR),
are changed to reflect the current crisis situation. Thisway, other
interfaced equipment can aso help guide you back to the MOB
position. When the MOB condition iscanceled viaaM OB screen
softkey, the NMEA sentences will automatically revert to the ac-
tive route information. Don't forget to cancel the MOB so your
interfaced equipment will read the correct data!

The MOB function key and remote MOB input are disabled from
subsequent activation, until the MOB Cancel softkey is selected.

Other functions such as Position and Navigate can still be ac-
cessed; however, the screen will revert to the MOB Plot screen
after 30 seconds. Bearing and distance information in these other
screens relate to the MOB position, not the next waypoint in the
activeroute, until MOB is canceled.

To cancel aMOB condition, make sureyou areinthe MOB Plot screen.
Press the E function key, then select the Cancel MOB softkey.

ThisM X420 receiver isalso capabl e of performing the MOB function
from aremote contact closure. If the contact closure is made for less
than 2 seconds, the input is registered as a Mark Position. If the con-
tact closure is made for more than 2 seconds, theinput isregistered as
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aMOB Position. Refer to thelnstallation & Service Manual for inter-
face instructions.

@ £ (EDIT)

This function key activates or deactivates the softkeys and edit fields
within any screen where editing is appropriate. You will quickly learn
that thisis an important operating feature in the unit. Press the E key

@ when you want to start editing a screen and again when you have
finished editing. If after editing you press a function key and nothing
seems to happen, check to make sure you didn’t accidentally alter
your information and pressthe E key to end editing. Most edit screens
provides an Escape softkey. If you decide for some reason that you
don’'t want to use the changes you have made, pressing the Escape
softkey will restore the original information. However, onceyou press
the E key, all changes are accepted and the original datais|ost.

@ C(CLEAR)

This function key is probably the least used of al the function keys,
however, it can save you some otherwise frustrating editing time. This
key allowsyou to erase or clear one character at atime. If you hold it
down, it will erase the entire line that the cursor is currently on.

7
{\v/} CURSOR

Thisfunction key isthe most used of all the function keys. Asitsname
suggests, this key is used to move between edit fields. It also allows
you to move between function screen pages (by pressing left or right).
In addition, many of the edit fields allow you to use either the cursor
key or the Change softkey to scroll through or select from predeter-
mined choices.

FUNCTION

You might have noticed that above and below each primary function
key there are numbers and letters. These numbers and | etters are used
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when you are in the edit mode. You will find that they are most often
used inthe RTE, WPT, and CFG screens, but they are used in other
screensaswell. If you aretryingto enter text, simply locate the desired
letter and press the appropriate key repeatedly until the appropriate
letter or number appears. If you accidentally go past the desired | etter,
repeat pressing the key and the letter will come up again. You can
toggle between upper and lower case characters by pressing the key
for along period.

You will also find that some screens allow you to input symbols into
the text fields. These symbols are selected through a softkey selection
where symbols are allowed. Don't forget to pressthe‘ E’ key to get out
of the edit mode!

Another helpful feature on this CDU is that successive depressions
on the function key (when not in the edit mode) allow you to page
through all of the screens available for that particular function. You
can accomplish the same thing by selecting a function and using the
left and right arrows on the cursor key (which is sometimes faster).
Whichever method you choosg, it is impossible to get lost between
function screens. In addition, the software remembers which screen
you used last for each function. Each time you reenter afunction (e.g.
you go fromPLOT to NAV), youwill enter thelast screen you viewed
for that function. You can change this setting in the CFG 1 Operation.

Use the associated function key to access the international character
desired (i.e. Afor /). Theinternational characters supported are:

ABC=A,A £A,C
DEF=EE

GHI=1
MNO=NK,0,0
STU=0,0

Use the CFG key when in the edit mode to cycle through these other
optional characters.

CeG& ()20
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@ Automatic Ildentification System (AlS)

Thisis a specia function key used to display the various AlS related
data. You can page through the various AlS screens by pressing the
AlSkey repeatedly. Moreinformation about the AlSdisplaysareavail-
able in ‘Appendix-A Automatic Identification System’ on pages 131
through 150 of this manual. The number and letters on the top and
bottom of the AlIS key can be used in the editing mode.

Note: The AIS display key is not functional in the MX420/2 and MX420/8 models.

This is a special key that is active only in the MX420/AIS or MKD model. Non
AIS models will show the message “AlS Not Available on this Version” when
the AIS key is pressed.
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Navigate

There are four basic NAV screens. NAV4 only provides dataif appro-
priate sensors (e.g. wind speed/direction logs, NMEA compass, etc.)
areinterfaced and activated onthe CDU. TheNAV functionsare highly
interactive with the RTE1 screen, and a number of CFG menu selec-
tions.

The RTEL screen provides the active route for the NAV screens. It

also maintains a waypoint pass log for you. One other important fea-

turein the RTE1 screen that you need to be aware of isthat the up and

down arrow softkeys control which waypoints are skipped (down ar-

row) and which arerestored (up arrow) for your current route. The ETA

information is configured in the RTE 1 screen. Refer to the Route sec-
[F tion of the manual for afull description.

Thefollowing CFG menusdirectly impact the NAV functions:
» COG SOG - setsthefiltering timefor the displayed values.

» Datum - sets the reference datum for your present position and
waypoints in the active route.

» GPS Offset - sets an offset for calculating the GPS antenna posi-
tion if you can’t physically locate the antenna exactly where you
want it (e.g. over the centerline of the boat).

» Navigation - sets a variety of important functions and alarms

= Rhumblineor Great Circlenavigation

= Range units: nautical miles, nautical miles and meters
(when under 1000 meters), nautical milesand feet (when
under 1000 feet), statute miles, statute miles and meters
(when under 1000 meters), statute miles and feet (when
under 1000 feet), kilometers, or kilometers and meters
(when under 1000 meters)

= Cross-track error limit and alarm control

= Waypoint pass criterion and distance: bisector line, per-
pendicular line, complex (combination of bisector line
and perpendicular line), distanceto waypoint, or manual

= Waypoint Approach distance
= Autopilot alarm control

» Position - sets 2D or 3D mode, antenna height, Lat/Lon, Loran or
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UTM, and some alarm limits. Thereisan optional software pack-
age availableto setup auser grid aswell. The option is explained
in the Position, and CFG Position sections of this manual.

» Time- setsappropriate offsets, and 12 or 24 hour clock mode.

» Various NMEA input controls for sensors (i.e. speed log, wind
instruments, etc).

You have probably already figured out that you will need to pay close
attention to the configuration screens. The good news is that you
should only have to setup one time. Keep in mind, though, that you
may need to revisit these and other configuration screensfrom timeto
time to get the CDU to do exactly what you want it to.

Dead Reckoning

TheM X420 CDU iscapable of Dead Reckoning (DR) cal culation when
appropriate compass/heading and speed log sensors are connected
and activated. Refer to the NAV4 and CFG sections of this document.

When the CDU isin the DR mode aDR icon isdisplayed in the upper
left portion of the screen.

NAV1 - The Panorama Screen

This screen isdesigned to give you aunique 3 dimensional ook at the
active route you are to follow. It istypically referred to as a runway
view because you can see navigation markers, your course line, the
cross-track error lines, and waypoint flags as you pass them. Take a
look at the example bel ow.

& HAU 1 FRD (=Tt =Tgl=]

181w

coG

172°

S0G

7.6k

If you don’t see the information described below on your screen, you

18

Version 1.5

1/7/02, 9:19 AM



19

Navigate

Operator’s Manual

will need to createaroutein RTE1 first.

The somewhat triangular shape at the bottom center of the screen
represents the bow of the boat. 1cons on the screen are always related
to this object. The two dash lines extending from the bottom of the
screen towards the center of the screen represent your cross-track
error limits. The dotted line extending from the bow of the boat icon
represents your course line. The course line changes direction at the
flags, which represent your waypoints, and continues through to the
end of the active route you entered in RTEL. Notice that the cross-
track error lines end at the first flag. Asyou pass the flag and start the
next leg of your course, theselineswill be redrawn to reflect the course
change. Iconsthat you see left and right of your course are navigation
markers that you define in the Waypoint Bank (WPT 1) where a sym-
bol is used as the first character of the waypoint description. The
Panorama and Plot screens will automatically place these navigation
markers on the screen as you approach them.

The degree values that you see are your Course Over Ground (COG),
as calculated by the GPS receiver’s position fix to position fix, and
Bearing (BRG) from your present position to thewaypoint. The speed
valueisyour Speed Over Ground (SOG) ascalculated by the GPS. The
distance value displayed as the Range (RNG) is calcul ated from your
present positionto thewaypoint. The Time-To-Go (TTG) isthecalcu-
lated timeit will takeyou to reach the waypoint, based on your Waypoint
Closure Velocity (see NAV4 description).

To keep the screen from jumping around when you are stopped, the
screen freezes the graphic representation when your speed is under
0.5KninDGPSmodeor 2.0Knin GPSmode. Onceyou get underway,
your course details will update appropriately.

Youwill seeaRL or GC symboal inthe upper right corner of the display
indicating whether you are navigating under Rhumb Line or Great
Circle. Thisissetinthe CFG Navigate menu.
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RHE Show waypoints Yes
d Show active route Yes

.D Y Show recorded track Yes
Show of £ track limit Yes

COS | Show data window Yes

S0G
Rezet Skip
“TE wadpoint]

| Change

If you pressthe E key, the Panorama Display Option screen will allow
you to customize the information presented.

» Mew- allowsyouto adjust the display for aClose (zoomed-in) or
aFar (zoomed-out) representation of your route.

»  Show Waypoints - alows you to turn waypoints which are not
part of the active route on and off.

»  Show Active Route - allows you to turn the course line on or off
on the display (assuming asymbol is entered for the first charac-
ter of the waypoint name).

»  Show Off Track Limit - allows you to turn the cross-track error
[imit lines on or off on the display.

»  Show Data Window - allows you to select between thetwo NAV 1
display types depicted at the beginning of this section, one in
which the datais displayed in various parts of the graphic screen,
the other in which the data is displayed in a separate window to
the left of the graphic screen.

If you drift outside of your cross-track error limit and you decide not to
return to your original courseline, you can reset your course linefrom
your present position to the waypoint by selecting Reset XTE from the
display.

The Skip Waypoint softkey allows you to skip the waypoint you are
presently going to, and advance to the next waypoint. For example, if
you were under way and nearing waypoint 5 and you decide you want
to go on to waypoint 6 now, press Skip Waypoint. If you make a
mistake and you want to go back (unskip) to waypoint 5, you can do
this by the following:

1 Gointothe RTE1 screen.
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2 PresskEintheRTEL screen.

3. Select the Route Control softkey.

4. Pressthe up arrow softkey (fourth from the left) once.
5. PresstheE key again.

Refer to the Route section of this manual for more details about skip-
ping and unskipping waypoints.

NAV?2 - Basic Steering Information

Navigate screen 2 providesthe bearing (BRG) and range (RNG) to the
waypoint you are approaching in large easily viewed characters. Be-
low these, you will see your actual Course Over Ground (COG) and
Speed Over Ground (SOG). The bottom portion of the screen provides
cross-track error information. Again, if you don’t see the information
described here on your screen, you will need to createaroutein RTE1
first (refer to the Route section of the manual).

B HAY 2| RL

~172°".040.
“172°" 7.6.

L0000
050HmM

In the bottom half of the window, the vertical line in the center repre-
sentsyour courseline. The checkered areaon theleft and right side of
this area represents the out of bounds or beyond the cross-track error
limit area. Whenever the boat is left or right of the course line, the
corresponding checkered area changes to solid black, indicating the
side of the course line that you are on. The number next to the course
lineisyour calculated cross-track error. The numbersinthelower left
and right hand corners indicate the cross-track limit you set in the
CFG1 menu under Navigation. You will notice that the cross-track
error limit lines are danted, just as they were in the Panorama screen.
So if the boat is off to the right of the course, and the bow is pointing
straight up, you are actually traveling away fromthe courseline. Keep
the bow pointed toward the top of the course line, and you should be
ableto maintain your course without alot of drift. The BRG and COG
valueswill confirm thisfor you, when executed properly.
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EHAY 2 | RL|
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Rezet Skip
HTE wagpoint

From timeto time, you might drift off course and decide not toreturnto
your original courseline. If you drift outside of your cross-track error
limit, you can reset your course line from your present position to the
waypoint by pressing the E key and selecting Reset XTE from the
display. Thiswill save your autopilot from having to work hard to get
you back on course. Press the E key again to get back into normal
display mode.

In addition, if you decide you want to skip thiswaypoint, and goonto
the next one, Pressthe E key, and the Skip Waypoint softkey onetime.
Press the E key to end this procedure. If you skip one waypoint manu-
ally, and the CDU starts skipping more waypoints by itself, you prob-
ably need to change your Waypoint Pass Criteria in the CFG1 Navi-
gate menu. Refer to the Route section of this manual for more details
about skipping waypoints.

Just asin NAV1, you will see an RL or GC symbol in the upper right
corner of the display indicating whether you are navigating under
Rhumb Line or Great Circle. Thisisset inthe CFG1 Navigate menu.

NAV 3 - Expanded Navigation Information

Navigate screen 3 has four windows. The upper left window is a
smaller version of NAV2. Please read the previous section for a de-
tailed description of this window. The two windows below this one
indicate the current date, time and the ETA to the end of your routefor
thetime zone currently entered. The date and time format issetin the
CFG1 Timemenu. The ETA and TTG (in the right hand window) are
filtered over time, so alow thefiltering to settle when you first make a
course or speed change. Thefilter timeiscontrolled inthe RTEL ETA
Setup screen. The Time-To-Go (TTG) value on the bottom of theright
hand window expands from HH:MM:SS to HHHH:MM:SS when the
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timeto goisgreater than 99:59:59. Also, thesevaluesare calculated by

using your Waypoint Closure Velocity (WCV), not your SOG WCV is
described in short detail in the NAV4 section which follows.

e 165° ™ .545m

M
?oGKn

oos { §5° 506 *

i .nnonﬂ LOSONE

2 165° *%F 7.6kl i3

Time, UTC:

15:00:21 | 15:38 |

i Jun 7, 2001 Jun 7

169
Time, UTC: ETA<End:
1C:.NN.T9 1.8
Reset. | Skip |
¥TE  |waypoint,

{ ETA-End:

You will find the right hand window to be ahelpful tool. Inadditionto
identifying the waypoint you are currently approaching, it identifies
the waypoint at the end of the next leg. The really unique feature of
this screen is the graphical representation of your actual course line
approach angle relative to the next leg of your course. This approach
angleis continuously updated in real time and will help you setup for
course changes.

Reset XTE and Skip Waypoint, described at the end of NAV?2, isalso
availableinNAV3,

NAV4 - Sensor Input Navigation

The NAV 4 screen applies the wind instruments, speed log, compass,
and depth sounder inputs from external sensors to your active route,
as appropriate. You can setup the sensors in the CFG1 screen. The
Installation & Service Manual will guide you through the interfacing
capabilitiesof the CDU.

Use the following CFG1 menus to set this screen up:

Compass - Sets the input port number, compass type (true or mag-
netic), compass deviation table, and the input NMEA 0183 record
from which to derive the compass information. The NMEA 0183
record should be specified by the user, because several NMEA
0183 records may contain compassinformation. This providesyou
the capability of knowing the compass source exactly. The CDU
only accepts NMEA 0183 formatted data for the compass input.
Synchro or stepper gyro compasses are not compatible.

Depth - Sets the input port number, units of measure for depths and
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tide data, sensor offset, alarms, and the input NMEA 0183 record
from which to derivethe depthinformation. The NM EA 0183 record
should be specified by the user, because several NMEA 0183
records may contain depth information. This provides you the ca-
pability of knowing the depth source exactly.

Log - Setsthe input port number, sensor type (pulse or NMEA 0183),
sensor offset, alarms, and a correction factor (if needed).

Set & Drift - Setsthe mode to manual or automatic (derived from GPS).
Sets the time-out before applying calculated values. GPS calcu-
lated values are used prior to the time-out period.

Wind - Sets the input port number, units of measure, sensor offset,
alarms, and theinput NMEA 0183 record from which to derive the
wind information. The NMEA 0183 record should be specified by
the user, because several NMEA 0183 records may contain wind
information. This provides you the capability of knowing thewind
source exactly.

TWE — . UME  — — [
. MSS + KEn
o
5 165° %6 7,6kn
HDE ___©@ L0 _ _
+ EKn
HTS _—_0 LCUY kn :
L] E
Set Drift: 2807 T5kn || e aoeasean)

This screen isdivided into four windows. The window on the top left
provides details relating to the True Wind Angle (TWA), True Wind
Foeed (TWS) and TrueWind Direction (TWD), which are taken from
the NMEA 0183 record of MWV or VWR. If thewind informationis
giveninrelativeterms, the CDU calculatestrue values using available
GPS course and speed information to make the necessary adjustments.
Refer to the Glossary for definitions on Apparent/True Wind Angle/
Speed/Direction. Totheright of thewind information isyour Velocity
Made Good (VMG) towardsthewaypoint. TheVMG dataisfiltered to
show the average speed from the last waypoint to your present posi-
tion towards the next waypoint. VMG is calculated from GPS data.
The CDU will aso usethe above datato calculate your speed parallel
to wind and can output the VPW NMEA 0183 data sentence to other
on-board instruments.
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Thewindow bel ow the wind data providesinformation relating to your
courseand speed. You will find the Course Over Ground (COG calcu-
lated by the M X421 smart GPS antenna), Heading (HDG, your NMEA
0183 compassinput), and Heading To Seer (HTS) dataon theleft side
of thewindow. HTS datais calculated by considering your Heading,
minus COG and adding BRG to the waypoint. In doing so, the soft-
ware considers any Set to beincludedinthe HDG value. If thereisno
Set, your HDG should beequal to COG. Set and Drift iscalculated from
GPS and your Speed Log (NMEA 0183 VHW record or Pulse input)
and Compass (NMEA 0183 HDM, HDT, or VHW) input or an operator
manual input.

Ontheright side of thelower left window you will find the Speed Over
Ground (SOG, calculated by M X421 smart GPS antenna), Speed Log
(LOG, the NMEA 0183 or pulse speed input), and the Waypoint Clo-
sure Velocity (WCV). WCV reflectsthereal time velocity from your
present position and course towards the next waypoint. The VMG
and WCV arecalculated from GPSdata. Refer to the diagram below to
see agraphical representation between VMG and WCV.

Velocity Made Good:

Beginning Present Next
Waypoint Position Waypoint
SOG 13 Kn

O
|% Distance to ——>| \ Effect of
Waypoint Travelled Set & Drift

Original Course Line

Waypoint Closure Velocity:
Present
Beginning Position Next
Waypoint SOG 13 Kn Waypoint
WCV 9 Kn [se Line

ou
Extﬂd oo

Effect of Set & Drift \

<= BRG g rrg

~

=~

WCV is based on ~
Original Course Line j Extended Course I—FS%
Line (COG), SOG, counter

6297_018.100 BRG & RNG to WPT Set & Drift
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Below thisinformation, you will find your Set and Drift data, whichis
calculated using GPS and your compass and speed sensor inputs.

Reset XTE and Skip Waypoint, described at the end of NAV2, isalso
availableinNAV4.

The window on the right displays depth information coming from the
depth sounder unit usingthe NMEA 0183 record of DPT, DBS, DBT, or
DBK. These are setup in the CFG1 Depth screen, refer to the Con-
figuration section of the manual and the Installation & Service Manual
for full details on depth data.

Below the depth datayou will find the next routeleg vector, the Range
to the waypoint and Time To Go data, explained in the NAV 3 section.

Note: The NAV function is not active in the MX420/AIS Basic model
without the MX421 antenna.
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Therearetwo RTE screens. The NAV functionsare highly interactive
withthe RTE1 screen. The RTE2 screen alowsyou to create apool of
predetermined routes that you might use often, so you need only
create the route one time. Routes are created from waypoints. All
waypoints are stored in the Waypoint Bank, regardless of which func-
tion is used to create them. Waypoints are either created in the
Waypoint Bank (WPT1), created by the GOTO function, selected
from the PLOT screens in conjunction with the GOTO function, or
from New Waypoints that can be defined in the Route Insert menu
(and simultaneously stored in the route and the Waypoint Bank).

We recognize the diverse needs of professional users. We have de-
signed the route features to be very flexible to meet a wide range of
users’ requirements by alowing up to 2000 waypoints to be stored
between all of the routes. You can create up to 100 routes, with any
number of waypoints, providing the maximum number of 2000
waypoints between all routes is not exceeded.

The Route (RTE) function serves two purposes:

1 The RTE1 screen provides al of the current, or active waypoint
navigation data to the Navigate and Plot screensand isreferred to
asthe Active Route. Therefore, whenever you begin anew trip or
voyage, you should erase the previous voyage' s waypointsin this
screen, then insert the new waypoints or routes (from RTE2) for
the new voyage. If you want to store the waypoints from the
previous active route for future use, you can copy these waypoints
in the order in which they were entered to the Route Bank in the
RTE2 screen. This is described in the RTE2 - The Route Bank
section of thismanual. If you do not clear the RTEL screen (refer to
Erasing an Existing Route section of thismanual), the RTE1 screen
will grow each time you add new waypointsto the route. The route
function can hold amaximum of 2,000 waypoints between the routes
stored in RTE1 and RTE2.

2. The RTE2 screen provides storage space for up to 100 user defined
routes. You can pre-define routes, or copy new routes from the
RTEL (activeroute) screen. Later you can chooseindividual routes
or link two or more routesin the RTE1 screen (refer to Creating a
Multi-Waypoint Active Route section of this manual). When you
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are finished using the copied route in RTE1, you can erase the
route from the RTE1 screen and the original stored route will re-
main intact in the RTE2 screen.

Thefollowing CFG1 menusdirectly impact the RTE functions:

» Navigation - sets a variety of important functions and alarms.

=
=

=
=

Rhumb line or Great Circle navigation

Range units: nautical miles, nautical miles and meters (when
under 1,000 meters), nautical milesand feet (when under 1,000
feet), statute miles, statute milesand meters (when under 1,000
meters), statute miles and feet (when under 1,000 feet), kilo-
meters, or kilometersand meters (when under 1,000 meters)

Waypoint pass criterion and distance: bisector line, perpen-
dicular line, complex (combination of bisector line and per-
pendicular line), distance to waypoint, or manual.

Waypoint Approach distance
Autopilot alarm control

» Position - sets 2D or 3D mode, antenna height, Lat/Lon, Loran,
UTM, or User Grid (optional), and someaarm limits.

» Time - setstime offsets and 12 or 24 hour clock mode (for ETA
calculation, and waypoint passed time stamp).

RTET - The Active Route

The RTE1 screen provides the active route data for the NAV and
PL OT screens. It a'so maintains awaypoint passlog for you. Another
important feature in the RTE1 screen that you need to be aware of is
that the up (A\) and down (W) arrow softkeys, displayed when you
are in the edit mode under the Route Control softkey, control which
waypoints are skipped (down arrow - V) and which are restored (up
arrow - AN) for your current route.

Note:

The CDU will recalculate the route when a navi-
gation mode, either Rhumb Line or Great Circle
is selected.

You can enter waypoints using different datums
into the route

The RTEL screeniswhereyou arelikely to do most of your trip prepa
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ration. There are several methodsyou can useto createroutes. You are
sureto find one or more methods which meet your needsin the follow-
ing sections.

Creating a Route Using the GOTO Key:

Using the GOT O function key isthe fastest way to create asingle leg
route. Using this method will cause the existing active route to be
erased and overwritten with the new position you define.

1 Fromany screen, pressthe GOTO key.
2. PresstheE key.

GOTO

Tk ill b
g 3 the
Select where Lo go to.

Humber | in bank

Press the (E) key to
select where to go to.

3. Select the waypoint determination method you want:

Waypoint Number - allows you to choose a waypoint stored in the
Waypoint Bank. Thisfeatureisniceto useif you aready know
the waypoint number that you want to go to and you don’t
want to waste time scrolling through the available waypoints.
Enter the number of the waypoint, verify that the coordinates
are correct, and press the E key to copy the waypoint to the
active route.

Choose In Bank - allowsyou to scroll through the Waypoint Bank.
Align the cursor with the desired waypoint and press the E
key. The waypoint is automatically inserted into the active
route and the unit will revert to the NAV screens, displaying
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bearing and distance to this waypoint.

S2°58.9950

205
4569443

H
E

H 52°53.2170
E 4°5

5.2260

Sort by | Search
Hame ++ | for WPT

Lat. Lon., Grid Paint, Loran C TD’s- allowsyou to define acoordi-
nate and description, which is also stored at the next available
waypoint location in the Waypoint Bank. Once the coordi-
nates are defined, press the E key to copy the waypoint to the
active route.

Position

Bearing Range - allows you to define a coordinate by specifying
the bearing and range from your present position, which is
also stored at the next available waypoint location in the
Waypoint Bank. After entering the desired bearing and range,
press the E key. The newly defined waypoint is copied to the
activeroute automatically.

nter Range and Bearing
to the location gou want.

CLOOO MM
o®

If you make a mistake, you can use the cursor key to position the
cursor over the mistake and overwrite the error.
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Use the 9 key to insert a space in the description, if needed.
Use the O key to select a special character, if needed.

International characters are available by selecting the associated
function key. Refer to the Keypad & Display Description section
at the front of the manual.

If you decide you don’t want to continue with this function, press
the Escape softkey, then press the E key. Make another function
key selection (e.g. NAV) and your original routewill have been | eft
intact.

3 Pressthe RTE functionkey. Y ouwill seetwo waypointsdefinedin
the center of the screen.

Active Route: 2 WPT=
Femaining : 1 WPTs » 487 Mm

Pasition
ETR:16:50

Waypoint 0, the first waypoint, is your Point of Departure, or the
position you were at when you created the route. Waypoint 0 is a
unique waypoint, in that the CDU internally constantly changes the
position of Waypaint 0 to your present position. However, the CDU
saves and displays the original coordinates entered when you created
the route.

Waypoint O isdisplayed in Inverse Video, that is, white characters on
a black background (when in the normal Daylight display mode; see
CFG1 Lighting). This indicates that you have aready passed this
coordinate. The time stamp at the lower portion of the description
window indicates when the route was created. |f you want to adjust
your point of departure position, you can edit Waypoint 0inthe WPT
function.

To theright of the coordinate window of Waypoint O is a bent arrow.
Thebendinthearrow is adjacent to the range and bearing between the
waypoint you just passed and the waypoint you are approaching.
Keep in mind that these are the fixed cal culated val ues between these
two coordinates and not the real time changing values that you will
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see in the navigate screens between your present position and your

next waypoint during normal navigation.

Below Waypoint 0 isthewaypoint you defined inthe GOT O function.
Noticethat thisinformation isin standard video, black characterson a
white background, and that an ETA timeis displayed in the same posi-
tion as the waypoint passed time in Waypoint 0. This indicates that
the waypoint has not yet been passed. Remember that the ETA timeis
filtered over time, so allow afew minutes for the filter to settle when

you first get underway or make course and speed changes.

Erasing an Existing Route

To completely erase the active route;
1 SelecttheRTE key until the RTEL screenisdisplayed.

2. PresstheE key.

3. Pressthe Remove softkey.

4. Pressthe Erase Route softkey.

Active Route : 15 WPT=
Remainin 10 WPT= ~ 4.02 Hm

ctive Route: 15 WPT=
enmaining: 12 WPTs ~ 5.48 Hm

4756, 52
o]
want to clear
he entire
te? ﬁ
: . I

5. Pressthe Yes (confirmation) softkey.

Theactiverouteis now empty and ready for new input. If you want to
work in other areas of the CDU first, you will need to pressthe E key to

exit theedit mode.
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Creating a Multi-Waypoint Active Route

There are four methods to create a multi-waypoint route:

» Insert By Number - alows you to type in or scroll through in
numerical order using the cursor key, waypoints that you previ-
ously stored in the Waypoint Bank (see WPT later inthismanual).

» Choose In Bank - allows you to sort and scroll through the
waypoaints stored in the Waypoint Bank (WPT) by various tech-
niques (symbol, date, distance from present position, numerical
order, alphabetical order, or search by user defined string). Thisis
agreat tool if you can’t remember where you stored the waypoints
you want to use.

» Insert New Waypoint - allows you to define new waypoint coordi-
nates, define a waypoint by using Bearing and Distance from an
existing waypoint, and enter them into the route and the Waypoint
Bank at the sametime.

» Insert Route - alows you to copy a previously defined route in
the RTE2 screen to the active route. Thischoiceisonly displayed
when one or more routes are defined in the RTE2 screen.

Our experience has shown that you are likely to choose several of
these methods at any given time to create aroute. You can mix any of
these routines to create routes, amend routes, or insert waypoints in
themiddle of existing routes. The softwareisdesigned to be asflexible
as possible to meet your changing needs.

Be sure to take a few minutes to read through the Plotter section to
find out how you can modify the active route using the Plotter and
GOTO functions.

The following four sections are examples of how to use each of the
four basic functions outlined above. We encourage you to experiment
using all of the methods availableto find the one (or two, or three) that
best meetsyour needs. Aslong asyou areworking inthe RTE1 screen
and sitting at the dock, you are not going to do any damage (e.g. erase
waypointsin the Waypoint Bank or routesin the Route Bank), so have
some fun and find out how helpful this GPSreceiver really is.

If you are already comfortable with setting up abasic route, you might
want to skip the examples which follow and jump ahead to the Maneu-
vering Within the Route section later in this section to understand
some of the more advanced features of the software.
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Insert By Number

Thefollowing example assumes RT E1isempty. Follow thedirections
in the Erasing an Existing Route section to start with an empty route
if you have waypointsin the RTE1 screen.

1 SelecttheRTE key until the RTE1 screenisdisplayed.

2. Pressthe E key to enter the edit mode.

3. Sdect Insert fromthedisplay. Skip tothenext stepif RTELisempty.
4. Select Insert by Number from the display.

Active Route: OWPTs
Remaining: == WFTz «# === Hm

Inzert | Choose
by numb. | in bank | new WPT §

5. Use the keypad to type in the number you want or the beginning
number of arange you would like to select from, or use the cursor
key to scroll through the previously stored waypointsin numerical
order.

ZWPT=
1 WPT= ~ 3128 Nm
24 Jun, 20 ]

Escape

6. When you have found the waypoint you want, press the Insert
this WPT softkey.

7. You can then choose to select another waypoint using the same
method, select Escapeto go back onelevel and use another method
to enter waypoints, or select Done to go back to the main menu.

8. Don't forget to press the E key to end your editing.

Choose in Bank
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Thefollowing example assumes RT E1isempty. Follow thedirections
in the Erasing an Existing Route section to start with an empty route
if you have waypointsin the RTE1 screen.

1 SelecttheRTE key until the RTE1 screenisdisplayed.
2. Pressthe E key to enter the edit mode.

3. Sdect Insert from the display. Skip to the next step if RTEL is
empty.

4. Select Choose in Bank from the display.

WFT: 100
T M3I0

WPT: 101EH S2°38.2940
T Wz E 4°3&.9070

Insert | Choose Insert | Sort by | Search Done
in bank | new WPT this WPT | Hame ++ | for WPT

5. Sdlect awaypoint by:

A. Pressing the Sort By softkey to arrange the waypoints by num-
ber, name, type, distance, or age (refer to the Waypoint section
for afull description), then using the cursor key to scroll through
the previoudly stored waypoints in the Waypoint Bank.

B. Pressing the Search for WPT softkey. When using this selec-
tion you actually spell out the name and or symbols of the
waypointsyou arelooking for and the software will display any
waypoint containing that combination of characters or sym-
bols. Refer to the Waypoint section for afull description.

S2°59.2170

M 3275
E 4°36.92e0

H 52°52.8940
E 4°36.2070

Escape | Insert |Sort bu earch Done
WPT

5
this WPT| Hame ++ | far

6. When you have found the waypoint you want, press the Insert
this WPT softkey.
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7. When you are finished, press the Done softkey to get back to the
main menul.

8 You can then choose to select another waypoint using the same
method, select Escapeto go back onelevel and use another method
to enter waypoints, or select Done do go back to the main menu.

9. Don't forget to press the E key to end your editing.

Insert New Waypoint

Thefollowing example assumes RTE1isempty. Follow thedirections
in the Erasing an Existing Route section to start with an empty route
if you have waypointsin the RTEL screen.

1 SelecttheRTE key until the RTE1 screenisdisplayed.

2. Pressthe E key to enter the edit mode.

3. Sdect Insert fromthedisplay. Skip tothenext step if RTELisempty.
4. Select Insert new Waypoint from the display.

OWPT= ctive Route : OWFT=
= WPT=s » === Hm emaining: = WPTs # ——= Hm

Insert | Choose | Insert
new WPT

Tu
“Escape

5. Choose either Bearing, Distance or Lat/Lon (Grid Point, or TD if
you are using other coordinate systems). Use the keypad to typein
the range and bearing from the previous waypoint (or present po-
sition in the case of the first waypoint) or the coordinates you want
and their appropriate description.
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6. When the information is correct, press the Done softkey.

7. You can then choose to enter another waypoint using the same
method, select Escapeto go back onelevel and use another method
to enter waypoints, or select Done to go back to the main menu.

8. Don't forget to press the E key to end your editing.

Insert Route

Thefollowing example assumes RTE1isempty. Follow thedirections
in the Erasing an Existing Route section to start with an empty route
if you have waypointsin the RTEL screen.

To perform this function, you must also have defined a route in the
RTE2 screen. The RT E2 description follows|ater in the Route section.

1 SelecttheRTE key until the RTE1 screenisdisplayed.

2. Pressthe E key to enter the edit mode.

3. Sdect Insert fromthedisplay. Skip tothenext stepif RTELisempty.
4. Select Insert Route from the display.

Active Route : ol f : ——WPTs # ———Hn |
Eemaining:
ETH:

Inzert | Choose | Insert Ezcape | Insert | Insert
by numb, | in bank | new WPT forward | reverse

5. Use the cursor key to scroll through the available defined routes,
which are created in the RTE 2 screen, in numerical order.

6. When you have found the route you want, press the Insert Fwd or
thelnsert Rever se softkey. Insert Fwd entersthe route from the top
of the defined list into the active route. Insert Reverse enters the
route from the bottom of the defined list into the active route so
that you can travel down the route in the reverse direction.

7. 'You can then choose to select another route using the same method
or select another method to enter waypoints.

8 Don't forget to press the E key to end your editing.
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Maneuvering Within the Route

Scrolling

You can use the cursor key to scroll up and down the active route. You
will probably want to do this when you update your log book to indi-
cate when you passed a given waypoint, or when you want to know
the ETA to a waypoint other than the one you are currently traveling
towards. It isalso agood ideato set the cursor at the correct waypoint
before entering the edit mode to insert and del ete waypoints from the
route.

Skipping and Unpassing Waypoints

You arelikely to runinto an occasiona circumstance where you acci-
dentally skipped awaypoint (dueto your waypoint pass criteria selec-
tion in the CFG1 Navigation screen, or a manual skip in the NAV
screens), and you want to switch back to a previous waypoint in the
activeroute. You may also decide at some point that you want to skip
the current or subsequent waypoints in the route. The software has a
very simple design to accomplish both of these tasks.

The easiest way to accomplish either of these tasksisto scroll through
the route with the cursor key until the cursor arrow is at the bottom of
the last waypoint you want designated as passed (that is, white char-
acters on a black background), whether this waypoint was passed
several waypoints ago or is yet to be passed.

Then press the E key.

15 WPTs
13 WPTs # 5.46 Nm
7 Jun, 2001 21321

oz B )
hzert | Remove | Route |ETR<S0G o
Control| Calc. Direct,
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Use the up (AN softkey to unpass or the down (V) softkey to pass
waypoaints in the route until the waypoint marked by the cursor is
displayed with white characters on a black background (Daylight dis-
play, see CFG1 Lighting).

Pressthe E key to end editing.

If for some reason you can’t select the waypoint you want (the screen
keeps passing waypoints you unpassed), you are probably too close
to one of the waypoints. You will need to either change your Waypoint
Pass Criteria, change your Waypoint Pass Distance (see CFG1 Navi-
gation), or remove the waypoint from the route.

Inserting Waypoints or Routes into an Existing Route
1 SelecttheRTE key until the RTE1 screenisdisplayed.

2. Scroll through the route with the cursor key until the cursor arrow
is at the bottom of the waypoint you want to insert the new
waypoint after.

0°01.7415

Choose
in bank

Ezcape | Insert

Insert éemove
by nunb.

REI"UE'PSE' I |
irect. )

rnew WPT

3. Then pressthe E key.

4. Use one or more of theinsert methods described in the Creating a
Multi-Waypoint Active Route section above.

This example shows Waypoint 7 inserted into the route using the
Insert by Number method:
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: 4 WPT=
: ZWPTs » 21.79 Hm
28 Oct, 1996 00:35

Ezcape |

M 0°09.8501this WPT

Active Route:
Femaining :
ETRH:

S WPTs
S WPTs < 2321 MM
28 Oct, 1996 00;52

W OP03.9560 |,

W 0"09.8350

5. Pressthe E key to end editing.

There is one special way to add a waypoint to the active route using
the Plotter display. This method adds the waypoint between your

present position and the next waypoint in your active route.
1 Selecteither PLOT1or PLOT2display.

2. Usethezoom-in or zoom-out softkeysto display the waypoint you
want to insert. Pressthe E key. All waypointsin the waypoint bank

will be displayed if they are within the zoom level of the display.

Note that the waypoint must have asymbol asthefirst character of
the waypoint name in order for it to be displayed on the PLOT

screen when the edit mode is not active.

"

coG 16?0
7.6

3. Use the cursor key to move the magnifying glass icon over the
waypoint or marker that you want to go to.

WPT 104
15045

H 52°58.4&50
E 4"56,9710
Datumzli3d

BRG 340°
4l RHG 1 TEHM
2 iz OK now!

Dizplay | Track
options | plotter

40
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Reversing the

cos 1?10

S05 ?.

ctive Route : 20 WPTs
ini 12 WPTs # 11,8 Hm

B - F 4 E 4°57.3200
7.Jun 2046

H 52°57.2850F

Verify that the waypoint number and coordinates are correct in the
left hand window.

4. Pressthe GOTO function key.
5. PresstheE key to exit the edit mode.
Note that RTE1 and PL OT1 are updated with your new waypoint.

Active Route

Once you get to your final destination, you might want to follow the
same route home. To quickly accomplish this, simply use the Reverse
Direct softkey from the main RTE1 menu.

1 SelecttheRTE key until the RTE1 screenisdisplayed.
2. PresstheE key.
3. Press the Route Control softkey.

Active Route : 20WPT=
Remaining: 12 WPTs ~ 11.8 M

N S2°57.2850¢F

4. Pressthe Reverse Direct softkey.
5 PresstheE key. It'sthat simple!
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Active Route : 20WPTs Active Route @ 20 WPT=
Remaining: 2 WPTs ~ 1.85 Hm Remaining: 12 WPTs ~ 11.6 Hm
ETA: 7 Jun, 2001 21:00 : ETA 7 Jun, 2001 22:33

S2°58.0290 f
E 4°57.1710
ree T | BN

Direct. 57285

Notice that you still keep the same orientation on the screen, in other
words, you always read from the top of the screen to the bottom of the
screen. The waypoints are rewritten in reverse order for you.
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ETA Setup

If you choose to use this function, it is probably better to operate the
unitin UTCtimemodeif you are going to cross one or moretime zones.
Note that the time entered usesthe offset to UTC applied inthe CFG1
Timedisplay.

The software cal culates Estimated Time of Arrival based on how you
configure the unit. ETA settings are controlled from the RTE1 screen.
To change the ETA settings:

1 SelecttheRTE key until the RTE1 screenisdisplayed.
2. PresstheE key.
3. Select the ETA/SOG Calc. softkey.

S2°57.5040
47537.3200 |4

2 Zddh
Inzert | Remove | Route [ETA-S0G|" 142m.
Control | Cale.

Active Route : 20WPT= Active Route : 20 WPTs
Remaining: 12 WPTs # 11.5 Hm Remaining: 12 WPTs # 11.5 Hm
ETR: 7 Jur, 2001 2344 Reduired S0G: 11.6K

ETR<50G calculation
Caloulater....o.ooo E
For arrival time:

Change

N 52°57.2850

4. Use the Change softkey to select which value you want the
CDU to calculate, either ETA based on speed, or speed (SOG) based
on desired time and date of arrival.
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S0G Based on Arrival Date & Time:

Active Route : 20 WPTs Active Route : 20 WPTs
Remaining: 11 WFT= « 11.4 Hn Remaining: 12 WPTs ~ 11,6 Hm

ETR+50G calcwy:
ddimmzgugy
[WF:06:2001

1=

L|Rémoue Route [ETA

M S2°37.2850 Contral | Calc.

5. Enter the arrival time and date. Be sure to enter the date as day,
month, year, as indicated on the screen.

6. Pressthe Done softkey.

Inthismode, the actual SOG iscompared to the required SOG to meet
the specified arrival date and time. Theresult is given in a percentage
(%) value next tothe displayed SOG inthe NAV screens. If the percent-
ageisbelow 100, you will arrive late. If the percentageis above 100,
youwill arriveearly.

ETA Based on Speed:

Active Route : 13 WPT= Active Route : 15 WPT=
Remaining: 13 WPTs < 5,36 Hm Remaining: 13 WPTs ~ 5.31 Hm

ETA-50G calculation
W Calculate:. Calculate:.

Speed basist ... .....Constant Speed basziz:.......
10.0Kn |7

T

M 52°58.0250 (point)

5. Select a Speed Basis of either GPS SOG, which uses along filter
time (in seconds) that you define, or Constant, which uses a speed
you intend to maintain (you define the speed).

6. Pressthe Done softkey.

RTE2 - The Route Bank

The Route Bank isaconvenient placefor you to preprogram segments
of along voyage, or to program routes that you follow over and over
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again. Creating routes for the Route Bank uses the same methods as
theActive Route with afew exceptions: you can’t usethe GOTO key,
and you can't use the Plotter screen. You can use other routes as a
subset to create a new route. Remember, you can always tie routes
together in the Active Route by inserting one after another. Y ou will
find a Route Name softkey when you first enter the edit mode. The
Route Name selection allows you to identify each route by name,
number and symbol when you are viewing the Route Bank from the
main menu. To creste aroute:

1 SelecttheRTE key until the RTE2 screenisdisplayed.
2. Move the cursor to the route number you want to create or edit.
3. PresstheE key.

4. Usethe entry methods described in the Creating a Multi-Waypoint
Active Route section, following the exceptions noted above.

N 52758995
E

456,394

M 52"38.621
E 4"56.907

Ezcape | Insert | Choose | Insert | Insert

by hunb. | in bank | hew WPT | Route

If you havearoutein RTEL that isnot stored in RTEZ2, you can copy
it into the Route Bank by selecting Insert then Insert Route, either
intheforward or reverse direction.

5. When you are finished selecting waypoints, press the Route Name
softkey.

You can enter any name, number or symbol you want this route to
beidentified by.
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Route 1z 14 WPTs # 553 Hm
From: @R

4756.2940 E ~4"56.3940

E

H S2°58.6210
E 0

M S2°58.62
456,307 E

10
4°56.9070

Ezcape rum mmi Sumbol
152EHN

Ihzert | Remove | Route
Hame

Note: Itis a good idea at this point to select Lock Route
so that way you won't accidentally erase the
route sometime in the future.

7. Finally presstheE key to exit the edit mode.
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Waypoint

The Waypoint Bank (WPT) isasingle list of up to 2,000 waypoints
that you store for use in the routes you create. It also stores special
coordinates and time, through the use of the Mark or Event function
key or external input, or the MOB function key or external input. You
can also enter waypoints from other NMEA 0183 devices (see CFG1
WPT & RTE In), such as plotters. You can also output waypoints and
routesfrom the CDU to other NMEA 0183 devices (see CFG1 NMEA
Out Rnn, RTE, and WPL).

You caninput very accurate coordinates, downto 18 cminLat/Lon, 0.1
mMinUTM or 0.1 usin TDs. Y ou can select from morethan 110 Datums
to store your waypointsin. The CFG1 Position screen controlswhich
coordinate reference system is used by the CDU.

While entering waypoints in the list is rather straight forward, the
software does provide some hel pful featuresthat should be mentioned
before giving any examples.

There are six methods to view or sort waypoints:

»  Sort By Number - displays the waypoints in waypoint numerical
order, starting with waypoint O.

Note: You can manually alter Waypoint 0 to a dif-
ferent Point of Departure if you don’t want to
start your route from your present position.

» Sort By Name - displays the waypoints by name in al phabetical
order.

» Sort By Type - displays the waypoints by symbols, numbers, then
names.

» Sort By Distance - displays the waypoints which are closest to
your present location first.

» Sort By Age - displays the waypoints entered most recently, first.

»  Search For WPT - alows you to type a symbol or name and the
screen displays all waypoints having the exact match of the name
you type. If you are unsure of the complete name, type a few of
the characters you know are in the name, and the software will
display all waypoints having the corresponding characters.
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For example, if you arelooking for the LA HARBOR ENTRANCE
and you enter HAR, the screen will display al waypoints with
these three characters in this exact order.

Creating and Editing Waypoints

When editing a waypoint, you are always prompted to select the ap-
propriate datum. You might occasionally see a prompt warning you
that the waypoint is used either in a stored route or the active route.
You ultimately have the final decision whether to continue editing
the waypoint, or exiting this waypoint by pressing the E key again to
exit the edit mode.

Creating and editing waypoints is easy.
1 Select the WPT key until the WPT 1 screen is displayed.
2. PresstheE key.

3. Press the Make New WPT softkey or align the cursor with the
waypoint you want to modify and press the Edit this WPT softkey.

E ~4"56.971

mETun
Make Edit. Lol
new WPT |this ldPT| Remove |this bJPT| Mare..
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3. Make New WPT

'

i

'

4a. Use WGS-84 Datum
Select Lat/Lon (W84)

4b. Use Datum Other
Than WGS-84
Select Lat/Lon Datum

Select desired datum
from displayed list.
Press Select.

4c. Create a new WPT Based

on a Range & Bearing
from an existing WPT
Select Range Bearing

i

5. Enter Coordinates
Press the cursor
down arrow.

Enter desired range
and bearing.

Press the cursor
down arrow.

!

6. Modify WPT Number
(Optional)
Press the cursor
down arrow.

7. Modify WPT Text
& Symbol (Optional)
Press the Done softkey.

4a. Make New WPT - Select Lat/Lon (W84), Lat/Lon Datum, or Range
Bearing.
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LAY P OINTS

UITILEUL 1916
* WAKE-ENIWETOK, 1960
ZANDRLY

4 ditterent. ways:
# Latitude and Longitude input. in
current selected Datume
WE5-84 (LiE4)
# Hew Datum, Latitude and Longitude
input.

[LiG5—54
¥ GS-84 + OFFSET

. . EUROFEAH 1950
* Range and Beam_ng relative Lo the * WAL 27 CCOMUSH e
selected wagpoint. HORTH AMERICAN 1983
Escare pmm LatsLon|Lat-Lon| Range i | Select | Escape

WE4r [ Datum |Bearing FT:  107EN 52°52.0211

Lat/Lon (W84) - alows you to enter coordinates in the WGS 84
datum. This choice takes you directly into the coordinate input
screen. Go to step 5.

Lat/Lon Datum - allows you to choose a datum (see thelist in the
screen sample above) from the morethan 110 available Datums.
Highlight the desired datum and press the Select softkey. Refer
to Appendix A - Datum List for a complete list of datums and
their WGS-84 offset. Goto step 5.

LAYFOIMTS LAYFOIMTS
i EIEaEr*ing relative to
I

E ~4°56.352 E ~4°56.3520

H 5303309 1 H N 52°55.5858
E 4°56.952 E 5°03.9117

Escape Escape

Range Bearing - alows you to define new waypoint coordinates
from an existing waypoint in the Waypoint Bank. When you
use this feature make sure you align the cursor next to the from
waypoint number before you pressthe Make New WPT softkey.

Once you have entered the range and bearing, the CDU calcu-
|ates the coordinates. You can then enter a text description or
modify thewaypoint number as described in step 6 below. Goto
step 6.

4b. Edit This WPT - Select Accept to use the WGS 84 datum or press
Changeto choose from the more than 110 avail able Datums. High-
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light the desired datum and press the Select softkey. Refer to Ap-
pendix A - Datum List for acompletelist of datumsand their WGS
84 offset.

LAYFOINTS

UITI LEWU 1916 fu34
WAKE-EMIWETOK 196
ZANDRLI

HAD 27 CCONUS) facks
MORTH AMERICAN 1353 [Fo01

B | Select | Escape
PT:  101EM 52°52.294(

5. Enter the appropriate coordinates using the cursor key and nu-
meric keypad.

6. Move the cursor down and modify the waypoint number if you
wish. Otherwisethe CDU assignsthe next available number, begin-
ning at 1.

LAYFOINTE=S

Escape

N 32°39,0532
E 4°56.8300

M 52°39.2170
E 4"3e.9260

H 52°58.8940

Range & Bearing Lat/Lon

This feature alows you to create a range of waypoints within a
particular area. For example, you could put all of thewaypointsfor
fishing spotsnear Catalinalsland in the range of 500 to 530, all the
waypointsfor Cabo San Lucasin therange of 575 to 600, etc.

7. Move the cursor down, and enter the symbol and name informa-

tion (optional). Use the techniques described in the Keypad &
Display Description section at the front of this manual.
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The following international characters are supported by cycling
through the standard letter function key:

ABC=AA £A,C
DEF=EE

GHI=1
MNO=NR,0,0
SsTu=0,0

Press the CFG key when in the edit mode to cycle through these
additional characters:

Ceg& ()R -0,

Escape

About one second after you stop scrolling through the a pha char-
acters, the cursor will automatically advance to the next space.

7. Pressthe Done softkey.

8. When you are finished, press the Lock this WPT softkey to avoid
accidentally erasing the waypoint in the future.

Note: Locked waypoints can not be overwritten by
waypoints downloaded from the NMEA port or
saved by the Mark or MOB functions.
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9. Then pressthe E function key to end editing.

You can press the E key when you finish editing awaypoint. This
is treated the same as pressing the Done softkey. Pressing Done
allows you to continue editing and entering other waypoints.

LAYFOINTE=S LAYFOIRTE=

1EN 33°42.5818
Wilg"16.1172

Unlock
new WPT 101 ’ﬁ“ﬁ Renave |this ldPT| More..

Waypoint Lock/Unlock

L ocking awaypoint forcesthe user to consciously unlock the waypoint
before it can be modified and prevents the waypoint from being over-
written when waypoints are being input over the data port. Note that
when a waypoint received on the data port has the same waypoint
number asalocked waypoint already stored in the CDU, the waypoint
data received on the data port is disregarded and lost. Waypoints are
locked by one of three methods: 1) selecting Lock this WPT when in
the waypoint bank edit mode for a particular waypoint; 2) selecting
Lock thisWPT when in the waypoint bank edit mode; or 3) incorporat-
ing awaypoint into aroute stored in RTE2 and then locking the route.

Waypoints that are locked from the waypoint bank are indicated by a
closed padlock in the display. Waypoints that are party to a locked
route will display amessageindicating that waypoint can not be modi-
fied.

To Lock a Waypoint
1 Select the WPT key until the WPT 1 screen is displayed.

2. Move the cursor to the desired waypoint.

3 PresstheE key.
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LIAYFOIRT

orted by number

E 4°56.5300

N 527592170
E 4°56.9260

ke
iz WPT

Edit, “Lock
|this hJPT| Renove |t.his bJPT| More.

4. Pressthe Lock this WPT softkey.
5. PresstheE key.
To Unlock a Waypoint
1 Select the WPT key until the WPT 1 screen is displayed.
2. Move the cursor to the desired waypoint.
3. PresstheE key.

Datumhidd

sorted by number Datumll3d4

sorted by number

E ~4°56.2300 E ~4"56.3300

M 52°59.2170

M 52°59.2170 T:
M0 E 4369260

E 4"3e.9260

Make Edit.

UnlolcE
new WPT [this WPT

e BT 101 ﬂ Renoue |this LJPT| Mare..
4. Pressthe Unlock this WPT softkey.
5. PresstheE key.

If you simply want to modify the waypoint, Edit this WPT will be
displayed on the bottom left of the screen.

Lc-cl‘; e
| Remoue |this ldPT| Mok .

To Lock all Waypoints
1 Select the WPT key until the WPT 1 screen is displayed.
Move the cursor to the desired waypoint.
Pressthe E key.
Press the More softkey.

a A~ W DN

Press the More softkey again.
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6.
7.

Make | Edit Lock
new WFT |this hJPT| Renove |this bJPT| More.

Press the Lock all WPT softkey.
Pressthe E key.

To Unlock all Waypoints

1

o A~ w DN

Select the WPT key until the WPT 1 screen is displayed.
Move the cursor to the desired waypoint.

Pressthe E key.

Press the More softkey.

Press the More softkey again.

E 4°56.5300 E 45683

N 527592170
E 4°56.9260

H 5275921
E 4°56.92

Ei
EJun 22001

iz WPT

101

M 52°38.89

EnhE
“ﬁ“’é Remove |t.%|1ri'§.0b?|!“<T| HOr e

6. Pressthe Unlock all WPT softkey.

7.

Pressthe E key.

Removing Waypoints

Unlocked waypoints can be overwritten by waypointsreceived on the
NMEA port containing the same waypoint number, by the Mark func-
tion, or the MOB function. The Mark and MOB functions start storing
waypoints beginning at waypoint 1999 and work their way backwards.
When the Waypoint Bank isfull, this process starts again at 1999 and
begins overwriting each unlocked waypoint in sequence, beginning at
1999. Waypoints that are contained within a stored route can not be
removed until they are removed from the stored route in the RTE2
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screen. If you try to remove awaypoint stored in aroute, awarning will
be displayed indicating the first route awaypoint is stored in.

If the waypoint you want remove is locked, refer to the Waypoint
Lock/Unlock section for a step by step procedure, and then return to
this section.

To remove awaypoint:
1 Select the WPT key until the WPT 1 screen is displayed.
Move the cursor to the desired waypoint.

Pressthe E key.

N I\

Press the Remove softkey.

LAY FOIRT

LAY FOIRNT

N 52°39.2170
E 4"3e.92e0

N 52°39.2170
E 4"3e.92e0

H 52°58.8940
E 0

H 52°58.8940
456,907 E 70

456,90
Jun 8 2001

REmove b Remove | Remoue

Make Edit,
BSC3P2 |this WPT foeatuens| unused | range

Lock
new WFT |Lhis ldPT| Remove |t.his hJPT| Mare.

There are three methods to remove a waypoint: Remove this WPT,
Remove Unused, and Remove Range:

5a. If you select Remove this WPT, the waypoint will immediately be
removed from the Waypoint bank.

5b. If you select Remove Unused, the CDU will delete al waypoints
that are not locked or stored in aroute. You will be prompted to
confirm thedeletion:

All waypoint.s which are
unlocked and not. used in
a route, will be removed !

Do gou want to continue ?

5c¢ If you select Remove Range, the CDU will delete all unlocked
waypoints that are not stored in a route between a range of
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waypoint numbersthat you enter. Y ou will be prompted to con-
firmthe deletion:

HC) WPT 1 LAY P OINTS

=0 ol Ly L=,
Waypoints in the specified
$PT range will be removed,

WPT Locked wpt’s and wpt's in routes
T W will not. be removed.

i1
BF 541 ey
Escape T0ZEH Remoue

6. PresstheE key.

Moving waypoints

This feature alows you to create a range of waypoints within a par-
ticular area. For example, you could put all of thewaypointsfor fishing
spots near Catalinalsland inthe range of 500 to 530, all the waypoints
for Cabo San Lucasin therange of 575 to 600, etc.

To move awaypoint or range of waypoints:

1 Select the WPT key until the WPT 1 screen is displayed.
2. PresstheE key.

3. Press the More softkey.

4. Pressthe Move softkey.

S22 7

H

E 4°56.926 ered:
un 82001
4l (UTCH

N 52°58.8940 H N 52758094
E 4°56.2070 E 4°56.907!

Make | Edit Lack “Search | Sort by
new WFT |t.his hJPT| Remove |t.his hJPT| Moree || for UPT | Hanme | Move

5a. To move asingle waypoint, enter the original waypoint number on
the First WPT Number and Last WPT Number.

5b. To move a range of waypoints, enter the first and last waypoint
numbersto moveon the First WPT Number and Last WPT Number.
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Keep in mind that the CDU will sort these waypoints numerically
and all waypoints between the entered numbers will be moved to
the new location.

6. Enter thewaypoint number whereyou want thefirst waypoint moved
to in Destination WPT Number.

LAYFOINTS

M Enter range and start desti- Enter range and start desti-
nation for WPT to be moved. I nation for WPT to be moved.

o First wph numbers. First wpt numbers.....oL
Last wpt numbers..........L Last wpt numbers..........L

Destination wpt numbers ... estination wpt number:

01
13241 (UTCH
Ezcape 3 Escape ™

If the destination waypoint number is aready being used, you will
be prompted to either overwrite the first waypoint (Yes) and each
subsequent waypoint that is to be overwritten, confirming each
waypoint one at atime, overwrite all thewaypoints (Yes To All), not
overwrite any waypoints (No); or Escape back to base softkey

menu.
LIAYFOIMTS
o WAYPOINT LJU AlFEady BXISTE,
Enter range and start desti- Waupoint 150 is part of route 0.

' nation for WPT to be moved.
o you want to overwrite it ?

o First wpt number: .
Last wpt numbers. ...

Destination wpt number:

Ezcape

Downloading Waypoints & Routes to Other Devices

Refer to the Installation & Service Manual for hardware interfacing
guidelines.

HMEA OUTFLUT

GPS

Initial Pos : Active route & WPTs...

Language : Update Warning Flag . .Off
Lighting 1 Set and Drift ... off
Log : llaterspeed and Head. Off
Log Pulses : Speed, up the Wind..... 0ff
480 fCO0Gand 506G ........... Off

Havigation Uz WPT Closure Uelocity .0

MEA cut 2
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The CDU can download all of your stored waypoints and routes, and
your active route to other NMEA 0183 devices which accept the RTE,
Rnn, and WPL data sentences. These sentences are controlled in the
CFG1 NMEA Out screens for the identifier given below. The CDU
outputs these sentences in the following format:

Rnn - Routes:

Waypoint identifiers, listed in order with starting waypoint first, for
route number “nn”. The active route in the CDU is aways route zero,
but in the Rnn sentence the route number can be transmitted as either

route 00 or O1.
Rnn isNMEA version 1.5. Use of GPRTE isrecommended to comply
with NMEA version 2.1.
field#: 1 2 3 4 1 1 1
4 5 6
$GPRNN, cccc, cccc, ccce, ... .. , cccc, cccc*hh<CR><LF>
explanation / actual use:
1 nn = active route number, 00 or 01

can be set to 00 or 01 (default 00).
2-15: 14field sequence of route waypoint IDs.

16: Checksum can be set on or off (default on).
RTE - Active Route:

Waypoint identifiers, listed in order with starting waypoint first, for
theidentified route. Two modes of transmission are provided: “c” indi-
cates that the complete list of waypoints in the route are being trans-
mitted; “w” indicates a working route (active) where the first listed
waypoint is always the last waypoint that has been reached (FROM),
while the second listed waypoint is always the waypoint that you are
currently heading toward (TO). Theremaining list of waypointsrepre-
sents the remainder of the route.

RTE can be sent asversion 2.1 and 2.0.

field#: 2 3 4 5 6 1 1 1
5 6 7
$GPRTE, X, X, a, cccc, cccc, .. ... , cccc, cccc*hh<CR><LF>

explanation / actual use:

2 Total number of messages being transmitted (a single route
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may require the transmission of multiple messages). A maxi-
mum of 11 waypoints are transmitted in each messages.

3 Message humber.

Message mode: ¢ = completeroute, all waypoints, w = work-
ing, 1% listed waypointis‘ FROM’, 2¥is‘TO' and remaining
aretherest. c/w can be set to ¢ or w (default w).

5 Routeidentifier, always00 (Active Route only).

6-16: Waypoint identifiers, (less than 11 waypoints may be in the
message).
The number of remaining waypointscanbesetto 1, 2 or “all”
(default all) shortening the drawn track on the plotter.

17 Checksum can be set on or off (default on).
WPL - Waypoint Location - NMEA 0183 Standard:

Latitude and Longitude of specified waypoint. The content of this
sentence will normally be the position of the next waypoint in the
route.

The CFG1 NMEA out WPL hasaspecial “ SendAll” option. Selecting
this feature will send all the waypoints in the Waypoint Bank once,
independent of the WPL sentence setup as ON or OFF. This format
conformsto the NM EA 0183 standard.

WPL canbesent asversion 1.5, 2.0 or 2.1.
field#: 2 34 5 6 7

$GPWPL, I 11111, &, yyyyy.yy, a, cccc*hh <CR><LF>
explanation / actual use:

2& 3. Waypoint Latitude, North or South, N/S humber of decimals
canbesetto 2, 3,4 or 5 (default 2).

4& 5. Waypoint longitude, East or West, E/W number of decimals
canbesetto 2, 3,4 or 5 (default 2).

6 Waypoint identifier.

7. Checksum can be set on or off (default on).

The WPL record can also contain the description information when
Include Waypoint Namesin the CFG1 NMEA, Detailsis selected.
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WPL - Waypoint with Symbols & Description - NMEA 0183 Expanded:

field#:

$EPWPL,
<CR><LF>

Latitude and Longitude of specified waypoint. The content of this
sentence will normally be the position of the next waypoint in the
route.

The CFG1 NMEA out WPL hasaspecial “ Send All” option. Selecting
this feature will send all the waypoints in the Waypoint Bank once
independent of the WPL sentence setup as ON or OFF. This format
does not strictly conform to the NMEA 0183 standard, and may not
work with all equipment. It is provided for your use to store dataon a
PC using normal ASCI| text editors.

WPL canbesent asversion 1.5, 2.0 or 2.1.
2 34 5 6 7

[T 1T, a, yyyyy. Yy, @, CCCC XXXXXXXXXXZ2Z22z2z2z2z7zz*hh

explanation / actual use:

2& 3. Waypoaint Latitude, North or South, N/S number of deci-
malscanbesetto 2, 3, 4 or 5 (default 2).

4& 5. Waypoint longitude, East or West, E/'W number of decimals
canbesetto 2, 3,4 or 5 (default 2).

6. Waypoint identifier; 4 place numeric waypoint number, fol-
lowed by 1 space, followed by 10 charactersfor thetop line of
the description, followed by 10 charactersfor the bottom line
of the description. When this field is output, you may see
spaces between the xxx and zzz. These are “fill characters”
and are necessary to fulfill the 10 character count to maintain
character placement when read back into the CDU.

7. Checksum can be set on or off (default on).

Downloading Waypoints to a Personal Computer

You can use any terminal or communications program to download or
upload waypoints and routes to or from the CDU and a PC.

Set the PC to:

4800 baud 8 hits
1 stop bit no parity
no flow control
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When sending datato the CDU, it must be sent in block form, followed
by (with an appended) CR (carriagereturn) and LF (linefeed). Normal
communications programs, likeWndows 3.1 or 3.11 Terminal are suf-
ficient to get the job done. Unfortunately, Hyperterminal in Windows
95 doesn’t provide as simple a terminal emulation program as Win-
dows 3.11, and we have found it unreliable. We suggest that a third
party terminal program be used with Windows 95.

Using Windows Terminal, do the following (from the Program Man-
ager):

1 Connect the CDU’ sport 2 RS-232 port to the PC’'scommunications
port (Refer to the Installation & Service Manual).

Onthe CDU pressthe CFG key until CFG1 screenisdisplayed.
Scroll down the menu to NMEA Out 2.
Pressthe E key.

If the port is already Active (Yes), write down which NMEA sen-
tences are set to Yes, then set all of the NMEA sentences to No.
You need to do thisto record just the waypoint data.

o WD

If the port is not Active (No), change it to Yes.
6. Scroll down to the WPL record and change it On.
7. Select the Details softkey.

8 Set Include Waypoint Names to either No or Yes. Refer to WPL -
Waypoint Location - NMEA Compliant and WPL - Waypoint \WWith
Symbols & Description - NMEA 0183 Non-Compliant sectionsin
this manual to determine the correct format for your purpose.

9. Set Decimalsin Position to 4.
10. Press the Done softkey.

11. Set the WPL record to Off (you will need to turn the data off while
setting up the computer).

12. On the computer, double click on the Accessoriesicon.
13. Double click on the Terminal icon.
14. Click on the Settings menu.

15. Doubl e click on the Communications menu item and make the fol -
lowing settings:
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4800 baud

8 data bits

1 stop hit

Parity - none

Flow Control - none

Connector - Com1 (or Com2, depending where the external
interfaceis)

Parity Check - blank

Carrier Detect - blank

oK

16. Click on the Transfersmenu.

17. Double click on the CDU Text File menu item and make the follow-
ing settings.
[givethefileaname.txt]
[select alocation (folder) to store thefil€]
oK

18. Onthe CDU, you should still bein edit mode on CFG1 NMEA Out
2 with the cursor flashing on Off at the WPL record. Pressthe Send
All softkey.

19. When all the waypoint sentences are sent, click on the Sop button
onthe PC.

20. Pressthe E key on the CDU to exit the edit mode.

Uploading Waypoints from Other Devices

The CDU will accept waypoints from any device which follows the
WPL formats identified earlier in the Waypoint section. The first two
charactersfollowing the$ can beany NMEA defined talker ID. You do
not have to calculate and include the checksum; however, you must
end each data record with a carriage return and line feed. If you do
include the checksum at the end of the datarecord, the CDU will verify
the checksum. If thechecksumisinvalid, thewaypoint will berejected.

Waypoints received on the data port will be stored to the waypoint
location specified in the WPL record. If the waypoint location speci-
fiedinthe WPL record isalready occupied, the CDU will overwritethe
existing waypoint (if it isunlocked). If the existing waypoint islocked,
the WPL record received on theinput port will beignored and dropped.

The CDU will only recognize waypoints from one input port at any
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giventime. Thisportisdefinedin CFG1WPT & RTE In.

) CF& 1

S
Position
Printout,
Printout.
Security
Serial I-0

LIFTERTE IHFEL

atainput port nos ...l

ncomning wagpoints will be
tored in local datum,

Uploading Waypoints from a Personal Computer

You can use any terminal or communications program to download or
upload waypoints and routes to or from the CDU and a PC.

Set the PC to:

4800 baud

8 hits

1 stop bit

no parity

no flow control

When sending datato the CDU, it must be sent in block form, followed
by (with an appended) CR (carriagereturn) and LF (linefeed). Normal
communications programs, likeWndows 3.1 or 3.11 Terminal are suf-
ficient to get thejob done. Unfortunately Windows 95 doesn’t provide
abasicterminal emulation program; therefore, athird party programis
required with Windows 95.

Using Windows Terminal, do the following (from the Program Man-
ager):

1 Connect the CDU’ sport 2 RS-232 port to the PC’'scommunications
port (Refer to the Installation & Service Manual).

Onthe CDU pressthe CFG key until CFG1 screenisdisplayed.
Scroll down the menu to WPL Input.

Pressthe E key.

Set the Transducer Connected to Yes.

Set the Data Input Port No. to 2.

o g b~ W DN

64

Version 1.5

1/7/02, 9:20 AM



Waypoint Operator’s Manual
7. Pressthe E key.

8. On the computer, double click on the Accessoriesicon.
9. Doubleclick on the Terminal icon.
10. Click on the Settings menu.

11. Double click on the Communi cations menu item and make the fol-
lowing settings:

4800 baud

8 data bits

1 stop hit

Parity - none

Flow Control - none

Connector - Com1 (or Com2, depending where the external
interfaceis)

Parity Check - blank

Carrier Detect - blank

oK

12. Click on the Transfers menu.

13. Doubleclick on the Send Text File menu item and make thefollow-
ing settings:

[select the correct file name.txt]

[select the correct location (folder) for thefil €]
check the Append LF box

oK

14. When all the waypoint sentences are sent, press the WPT key and
scroll through the list to ensure all the waypoints transferred prop-
erly.
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Mark or Event

This function key stores your present position, date and time at the
next available waypoint location in the Waypoint Bank. A window
pops up on the screen to confirm your key depression, and to tell you
where the Mark position is being stored. You can go into the WPT
menu and edit the coordinates or description later. Thiskey functionis
disabled for 2 seconds after each depression.

s

AUTGHTIHHG

114, [

WPT 151
P 2

il

cos 172

Time, UTC; |

in WPT Ha. 1 s }
19:01:49 19:48]

i Jun 8, 2001 Jun 2 TTG 00:01:00

Position stored

N S52°58.8940

Thecross-hair (A) symbol to theleft of the datein the Waypoint Bank
indicates that the Mark or Event key created this waypoint. Note that
you can also select the cross-hair (&) symbol from the various sym-
bols for other waypoints when editing waypoints.

The CDU is aso capable of performing this function from a remote
contact closureinput viathe Cable B “MOB/Event” wire. Refer to the
Installation & Service Manual for interface instructions. Contact clo-
sure on the two input pins for less than 2 seconds causes a Mark
position to be generated. Contact closure on the two input pins for
longer than 2 seconds causes a Man Over Board condition to be gen-
erated.

Note: The marker stores the position of the antenna
location. Keep this in mind if you are trying to
pinpoint items such as buoys, crab pots, etc.
For some special applications such as these,
you may need to locate the antenna at the
point on the boat or ship where you need to
make this exact measurement.
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(%) GOTO

Using the GOT O function key isthe fastest way to create asingle leg
route. Thismethod will cause the existing active routeto be erased and
overwritten with the new position you define.

1 Fromany screen pressthe GOTO key.
2. PresstheE key.

GOTO

Press the (E) key to
select where Lo go to.

3. Sdect the waypoint determination method you want:

Waypoint Number - allows you to choose a waypoint stored in the
Waypoint Bank, where you enter the waypoint number.

Choose in Bank - as used in the Route function (refer to Route -
Choose In Bank section of the manual), allows you to view
waypoints in the Waypoint Bank as alist.

Lat. Lon., Grid Point, Loran C TD’s, Decca TD’s - alows you to
define a coordinate and description, which is also stored at the
next available waypoint location in the Waypoint Bank.

Bearing Range - allows you to define a coordinate by specifying
the bearing and range from your present position, which isalso
stored at the next available waypoint location in the Waypoint
Bank.

If you make a mistake, you can use the cursor key to position the
cursor over the mistake and overwrite the error.

Use the DGPS key or cursor key to insert a space in the descrip-
tion, if needed.

Usethe CFG key to select aspecia character, if needed.
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4. To activate the GOTO waypoint, press the E key. A warning is
briefly displayed indicating that the active route will be replaced
withthe GOTO route.

to the location you want

e
Bearing:

If you decide you don’'t want to continue with this function,
press the Escape softkey, then select another function key (e.g.
NAV) and your original route will have been |eft intact.

Pressthe RTE function key. Y ouwill seetwo waypointsdefinedinthe
center of the screen.

Active Route & 2 WPT=
Remaining: 1 WPTs ~ 45,0 H
ETH: 9 Jun, 2001 00:45

Waypoint 0, the first waypoint, is your Point of Departure, or the
position you were at when you created the route. The CDU saves and
displaysthe original coordinates, date and time when you created the
route in Waypoint 0.

Waypoint O is displayed in Inverse Video, that is, white characters on
a black background (when in the normal Daylight display mode; see
CFG Lighting). Thisindicates that you have already passed this coor-
dinate. Thetime stamp at thelower portion of the description window,
indicates when the route was created.

To the right of the coordinate window of Waypoint O is a bent arrow.
Thebendinthearrow is adjacent to the range and bearing between the
waypoint you just passed and the waypoint you are approaching.
Keep in mind that these are the fixed cal culated val ues between these
two coordinates and not the real time changing values that you will
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see in the navigate screens between your present position and your
next waypoint during normal navigation.

Below Waypoint 0 isthewaypoint you defined inthe GOT O function.
Noticethat thisinformation isin standard video, black characterson a
white background, and that an ETA timeis displayed in the same posi-
tion as the waypoint passed time in Waypoint 0. This indicates that
the waypoint has not been passed yet. Remember that the ETA timeis
filtered over time, so allow afew minutes for the filter to settle when
you first get underway or make course and speed changes.
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Plot

Therearetwo PLOT screens availablein the basic M X420 navigator
models. TheRTE1 and WPT functionsare highly interactivewith the
PL OT screens. The primary difference betweenthe PLOT1and PLOT2
screensisthe point of reference. The PLOT 1 screen displays graphic
information around the boat at your present position. The boat always
remainsin the center of the screen. The PL OT 2 screen displaysgraphic
information around amarker. The marker always remainsin the center
of this screen. If you define some of your navigation markers in the
Waypoint Bank with asymbol in thefirst character position, the navi-
gation symbol will show up in relation to your planned course on the
plot screen, just asit doesin the NAV1 Panorama screen. In addition
to the graphic details provided by the CDU, the Plot screens provide
basic navigation information, zoom-in/out capability and scaling fac-
tors for the display from around 10 to 20 meters, depending on your
latitude, out to 128 nautical miles. You will find these screens very
helpful in many ways, and we will provide you with a couple of ideas
on how to make good use of the PLOT function after the screen de-
scription which follows.

For MX420/A1Smodels, athird plot screen PLOT 3isavailablewhich
shows the locations of other AIS equipped vessels relative to your
ships position. Additional softkeys can be brought up by pressing
the Ekey. More detailed information about the PLOT3 screenisavail-
ablein Appendix-A page 154 of thismanual.

Note: The Plot screens do not show your route and
cross-track error lines when in Great Circle
Navigation mode.

Thefollowing CFG menusdirectly impact the PLOT functions:
» Navigation - sets a variety of important functions and alarms.

= RhumbLineor Great Circle navigation

= Range units: nautical miles, nautical miles and meters (when
under 1,000 meters), nautical milesand feet (when under 1,000
feet), statute miles, statute miles and meters (when under 1,000
meters), statute milesand feet (when under 1,000 feet), kilome-
ters, or kilometersand meters (when under 1,000 meters)

= Waypoint Pass Criterion and distance
= Waypoint Approach distance
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= Autopilot alarm control
= Cross-track error limits

» COG/ SOG Filter Settings.

Take aquick look at both screens. They both have a graphical areato
theright, and atext data areato the | eft.

B FLOT

U

Cos 1 ?20
S0G

52°58.9295
4°56,9637
tum: WS4
G [

et | e | metarn
The bottom left softkey is the Zoom-In softkey; the second softkey
from the left is the Zoom-Out softkey. These two softkeys are active
without pressing the E key. Each time you depress one of these
softkeys, you scale by one-half or by doublethe graphical area. If you
look to thetop of the screen, just right of the page number (PLOT 1 or
PLOT 2), you will see anumber in awhite square. Thisisthe scale of
the graphic window based on the units selected in CFG1 Navigation.
Now look along the left and right edge of the graphic window, you will
see some vertical black and white dash marks (these are harder to see
at small scaleslike 1 and 2 or at large values such as 64 or 128). Each
solid dash mark represents 1 nautical mile. A broken dash mark indi-
cates 1/100th of a nautical mile when you are zoomed in at low scale.
You will find your bearing and range to the next waypoint (PLOT1) or
marker position (PLOT?2) just below the page number. The PLOT2
screen a so provides the marker coordinates and the datum currently
inuse (setinCFG1 Datum).

The CFG1 Navigation menu allows you to display fractions of the
major unit (nautical miles, statute miles, or kilometers) ranges|essthan
1000 in aternate units of feet or meters.
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Uelocity:

CoG 1 ?20

S0G

PLOT 1 - Relative to Boat

Theinformationin PLOT1isawaysrelativeto your present position.
The boat always remains in the center of the screen and the bearing
and range are always from your present position to the next waypoint
identifiedinRTEL.

Modifying the Active Route Using the Plot Screen
Press the E key to modify the screen to your needs.

WPT 1351
WP 2

N 52°58.6210

E  4°56.9070

Datum:liz4 i
4|l ERG 1720 H
il RNG Jd26MHm
4 pris OKnow! §

th
Display [ Track
options | plotter

You will notice that a magnifying glass icon appearsin the middle of
the screen. Thisicon is used to identify waypoints and symbolswhich
appear on the plot screen. Use the cursor key to move the magnifying
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glass around. Zooming out allows you to move the magnifying glass
over long distances at a faster rate. When the icon is on a symbol, it
identifies the symbol in the text area under the description of Watch-
ing:. This information includes the Waypoint Bank storage location
(WPT 25), the waypoint description that you gave it, the waypoint
coordinates and datum in which it is stored, and your present bearing
and range to this location (as opposed to the waypoint you are travel -
ing towards in your active route).

If you want to alter your present course, you can do it very quickly
from here.

1 Movethe magnifying glassto the new waypoint you want to go to.
2. Pressthe GOTO function key.
3. PresstheE key. You are done!

What the above routine actually does is insert two new waypoints
into your active route. Let's say that you have an active route with 7
waypoints (21 through 27) in it. Some time after you pass the first 4
waypoints (WPT 24), you decide that you want to alter your courseto
awaypoint in the Waypoint Bank, but you can’t recall the waypoint
number. So you go into the PLOT 1 screen, locate WPT 35 with the
magnifying glass and press the GOTO function key. At this point, the
activeroute (RTEL) ismodified by placing anew waypoint, your present
position (i.e. WPT 1996), after WPT 24. Thisnew waypointisshownin
inverse video, indicating that you have aready passed the position.
Thisis good for you because you can indicate in your logs later on
when and where you altered your course by the time stamp and coor-
dinates in WPT 1996. Next, you will see WPT 35 in normal video,
followed by waypoints 25, 26, and 27.

RTEL Is
RTE1 Was. Changed To
P Waypoints Added
P By GOTO Function:
» /
WPT25 WPT 1996
WPT 26 WPT 35
WPT 27
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Customizing the Display

There are a number of display options available, press the E key to
modify the screen to your needs.

3
10hst
BRG | Show boat
RHG | Show all waypoints Yes
FEEE Chay active route Yes
S2°58,6210 Veloed Shoy recorded track Yes
4°56,9070 cog | Showoff track limit Yes
Datumiliad Show lat-lon grid Mo
17z°  H S0G | Automatic zoom Ha
s, E“21 26f~lm 1
iz OK how! R -
Display | Track FA ue
options | plotter o | e | | Return | Chanae
Press the Display Options softkey.

Thefollowing choicesare available:

» Show Boat - Yes is the default condition, which places the boat
icon in the middle of the screen. No places the boat in a Compass
Rose in the upper right corner of the screen (see the diagram be-
low), where your direction isindicated by the boat in the Compass
Rose. The boat’ s position isthen indicated by an X in the center of
the screen.

» Show All Waypoints - Yes is the default condition, which displays
all waypoints, wherethefirst character of the descriptionisasym-
bol, inits proper location relative to the boat’ s position. No causes
none of the waypoints to be displayed.

» Show Active Route - Yesisthe default condition, which causes the
active route (course lines) and its waypoint symbols to be dis-
played. No causes the course lines not to be displayed. Note that
these lines can only be displayed in Rhumb Line navigation mode
(see CFG1 Navigation).

> Show Recorded Track - Yes is the default condition, which causes
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the course you have aready traveled to be displayed. No causes
the traveled course not to be displayed.

Show Off Track Limit - Yes is the default condition, which causes
the active route cross-track error lines to be displayed. These are
only displayed for theleg of the course you are presently on. If you
reset your cross-track error, these lines are redrawn to reflect the
course change (see NAV2). No causes the cross-track error lines
not to be displayed. Note that these lines can only be displayed in
Rhumb Line navigation mode (see CFG1 Navigation).

Show Lat/Lon Grid - No isthe default condition, which causes the
coordinate grid not to be displayed. Yes causesthe Lat/Lon grid to
be displayed (regardless of positioning reference system selection
in CFG1 Position). Notethat thegridisonly displayed at the4 Nm
scaleor lower.

LIZIT 1

141°

utomatic zoom

» Automatic Zoom - No is the default condition, which causes the

displayed scale to be controlled by you. Yes causes the boat icon
to be placed along one edge of the screen and the next waypoint
flag to be placed along the opposite edge of the screen. As you
approach your waypoint, the screen will automatically zoominon
your course, then expand back out after you pass the waypoint
and start the next leg of your course.

If you press the Return softkey, then the Track Plotter softkey, you
will access the recorded track options.
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*

ERG ERG You are about Lo erase

RHG Fud2Hn : RHG wour recorded plotter

Uelocit.yg: { Uelocy track:

J' oG Keep latest

Eraze Recor‘ei " Er‘ailue
track track | Return Escape (pointl [gl=11]

Selecting Erase Track allowsyou to clear your recorded track. Y ou can
keep aportion, say the last mile or two, of your recorded track if you
like, by specifying the range after you press the Erase Track softkey.
Press Erase Now to confirm your action. Press Escape to return the

previous screen without erasing or E to abort this process.

J00HmM

Hext W
ERIG
RHiE

prmm————
Ueloci

CoG

S0E

Track recording options
Save your track
Saving resolution Hormal
Hormal resolution means:
Accuracy 28.6mM
Saving capacity = SO0HM
Hote: Tortuous navigation

1.00Hm

=22 A Track recording options

Save gour track Yes
Saving resolution Detailed
Detailed resolution means:
Accuracy 0.45m
Saving capacitu = 21Hm
Hote: Tortuous navigation

reduces the capacity reduces the capacity
N o 1 o

| Return | Chahae l Returh | Change

Selecting Record Track allowsyou to define how your courseis saved.
Choosing not to save your track may free the processor up to run
other functions a little bit faster; however, you are not likely to notice
any difference in performance unless the four data ports are near their
full throughput capacity. Y ou also have three different levels of track
saving capability: Normal, Fine, and Detailed. The software saves
each calculated position coordinateto draw thelinesfor the plot screen.
There are a finite number of plot points which can saved in memory,
before the CDU begins overwriting the first set of plot points. If you
aretraveling along distance at a high rate of speed (say over 10 knots)
you probably will want to use the Normal selection, which only stores
aplot point when your direction changes. If you are doing some tight
maneuvering or station keeping tasks, you will probably want to use
the Detailed selection, which stores a position every 0.5 meters. The
Fine selection stores a plot point every 7 meters.
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PLOT 2 - Relative to Marker

Mothing

26°06.5714
207057428
atume 24

3137

B33Nm |

The PLOT 2 functions arethe same asthe PL OT 1. Refer to the previ-
ous section for customizing the display. One added feature to the
PL OT2 screenisthe ability to place the marker at any coordinate that
you want and have the CDU automatically calculate a bearing and
distance to the marker.

: rker (i
I : EE"0E.5T14
! 20°05.7425

Mowe | Display Tr‘-a-::k
marker |options |plotter

PLOT3

If you want to relocate the marker, pressE to enter the edit mode, then
press the Move Marker softkey. Y ou can movethe marker by: defining
acoordinate (see the flashing cursor over the coordinates in the upper
left window), moving the magnifying glass using the cursor keys and
pressing the To O\ softkey, or by pressing the To § softkey, which
moves the cursor to the boat’s present position. If you choose to use
the magnifying glass method, make sure you move this icon before
you select the Move Marker softkey. After you pressthe Move Marker
softkey, pressing on the cursor keys only alows you to move within
the coordinate fields.

Thisplot screenisavailableonly in MX420/AISCDUs. Itisaccessed
by pressing the PLOT key the third time. It displaysagraphic picture
of the area sorrounding your vessel. Inthisdisplay any AlS equipped
vessels that is within the range will be shown. A maximum of 20 AIS
target vesselswill be displayed in the plot 3 screen.

More PLOT 3 screen detailsareavailablein Appendix A.
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Plot Screen Use Examples

Station Keeping

There may be a time when you want to maintain your position at a
given location in open water. Some applications for this need may be:

» Staying over adive wreck.
» Staying over afishing hole.
» Recovering an oceanographic survey point.

You can easily accomplish this task by two methods. by placing the
marker in PLOT 2 on the location you want to maintain and by refer-
ring to the bearing and rangein PL OT 2 to maintain the position. If you
are placing and recovering crab potsalong acourseline, you can enter
your courseinthe RTE1 screen, then place the marker at each crab pot
inturn.

You can also select WPT Pass Criterion: Distanceto WPT inthe CFG1
Navigation screen and set the WPT Pass Distance: 0.00; or set the
WPT Pass Criterion to Manual.

Language
Lighting
Log

Log Pulse
IMA430

utopilot alarma....... Change

C

Velocitys

- .o T 322° 1.6

%5 7,64, ' “
| s J001Hm
i 050Hm

@ HAY 2 | RL|

* ~322°".089.

By doing this and putting the coordinate you want to maintain in the
RTE1 screen, you will always get the bearing and distance to the
waypoint inthePLOT 1 and NAV screens, regardless of your angle of
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Grid Search

approach. Note for the plot example above, we turned off the cross-
track error lines, the active route, and track saving to keep the screen
from getting cluttered while drifting.

If you are attempting to search a given area, you can use the PLOT2
screen to define a known coordinate in your search pattern, then use
both the PLOT 1 and PLOT 2 screensto view your progress and help
maintain your proper separation. You can also use the RTEL screen’s
Insert New WPT feature in conjunction with the CFG1 Navigation,
WPT Pass Criterion: Distanceto WPT (set the WPT Pass Distance: to
the smallest acceptable value) to create the search pattern you want to
follow. Inthe RTEL screen, press Insert New WPT to define the coor-
dinates of the first waypoint. Then use the Insert New WPT softkey to
define subsequent range and bearing coordinates from your original
position. This technique allows you to quickly define your search
pattern, control the pattern separation, and view your progress along
the way. The CDU will prompt you to turn at the predetermined
waypoints you defined. This allows you to pay more attention to the
task at hand, rather than having to keep a close eye on the GPS re-
ceiver.
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Man Over Board

The Man Over Board function key islocated at the bottom right hand
corner of the CDU. When depressed for afew seconds, it activates a
number of automatic functionsdescribed below. Y ou can aso activeit
by pressing E and selecting the Activate MOB softkey.

Most obviously, it bringsup an MOB1 (Plot) screen. Thisis an auto-
matic scaling screen. The screen centers on half the distance between
your present position and the MOB position. In addition, the MOB
position is displayed in the upper |eft corner, so that you can quickly
read the coordinates to others who may be available to render assis-
tance. This plot screen also provides the vital bearing and distance
back to the MOB position, aswell asyour present course over ground.

The "Man Over Board" function

The "Man Over Board" function
iz niow OFF i

is riow OFF

To activate: Press
"Activate MOB"

Press the (¥i-key for two
seconds to activate.

MOE

TheMOB position, date and time are stored i n the next vacant waypoint
memory of the Waypoint Bank for future reference (e.g. log book en-
tries). An MOB symbol is used to denote an MOB waypaint.

52°58.9703
47565274

Note: The range and bearing in the PLOT, NAV, and
MOB screens all reflect your bearing and range
back to the MOB position, not the active route,
until the MOB is canceled.
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NMEA 0183 sentences (i.e. BWC and BWR) and the printer output are
changed to reflect the current crisis situation by also indicating the
bearing and range back to the MOB position (until the MOB is can-
celed). Thisway, other interfaced equipment can also help guide you
back to the MOB position. When the MOB condition is canceled, the
NMEA sentenceswill automatically revert to the active routeinforma-
tion. Don't forget to cancel the MOB so your interfaced equipment
will read the correct datal

The M OB function key and remote MOB input are disabled from sub-
sequent activation until Cancel MOB is selected.

Other functions such as Position and Navigate can still be accessed,;
however, the screen will revert to the MOB Plot screen after 30 sec-
onds.

To cancel an MOB condition, make sure you are in the MOB Plot
screen. Pressthe E key, then select the Cancel MOB softkey. Press E
again to exit the edit mode.

st—m.c.sg'z \“\

Dar The "Matr Der‘ Board" function
RHE| 15 now active,

To cancel: Press

ERG "Cancel MOBE"

CoG
. L~ \
Cancel
| | MOE

Remote MOB

The MX420/8 is capable of performing the MOB function from are-
mote contact closureinput viaCable B “MOB/Event” wire shared with
the Mark input. If the contact closure is made for less than 2 seconds,
the input is registered as a Mark Position. If the contact closure is
made for more than 2 seconds, the input is registered asaMOB Posi-
tion. Refer to the Installation & Service manual for wiring interface
instructions.
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Tide

Therearetwo TIDE screens. The TIDE1 screen displays graphic and
digital information about the tide conditions at your present position.
Thisisbased on tide table constants that you must enter inthe TIDE2
screen, then accessthrough the TIDE1 screen. You can store up to 100
tidetablesin TIDE2.

Thefollowing CFG1 menusdirectly impact the TI DE functions:

» Depth - sets the measurement unitsin meters, feet, or fathoms.

Note: The Tide function is not active in the MX420/AIS Basic

model without the MX421 antenna.

TIDET - Current Tide Display

[rag:

Tue, Jun. 12, 2001 02:20 1.3m Daw:  Tue, Jun. 12, 2001 0830 1.3m
Y ,/_ Low: Y y Loz

", 0320 10w 0320 1dm

1600 O.dm A 1600 O.dm

This screen provides the current tide conditions for the tide constants
indicated in the upper left hand corner. The number in the upper left
corner of the window is the identification number of this table in the
British Admiralty Tide Tableandinthe TIDE2 screen. The nametothe
right of thisnumber isthe port nameyou entered inthe TIDEZ2 screen.

Marker: Markers

00 03 06 09 12 15 18 21 2435 00 03 06 09 12 15 18 21 2450
Time, UTC: 1g:00 O.dm Time. UTC 22150

ime, : ime, : L.2n

[EE)

| Day | Marker | Harker | Marker [au | Law | Marker | Marker | Marker
+ & 3 ¥ € B

Lo hiow Lo niow

A graphical representation of the tide is given in the middle of the
screen. Thetide peak references are given to theright of the High/L ow
time on the right of the screen. High/Low tide times are given to the
right of the graph. The marker time (indicated by the clock icon or +
sign in the graphic area) and tide condition are given below the High/
Low tideinformation.

The tide marker automatically updates to the current time. When the
tide marker is in the automatic mode, the cross-hair indicator is en-
closed with acircle (likeaclock). You can move the marker forward or
backward in time using the softkeys at the bottom of the screen. Re-
turn the marker to the present time by simply pressing the Marker to
Now softkey. When you move the tide marker off of the present time,
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: [VETE l’_hu. Jun. 7, 2001

the marker changesto a+ sign. The marker will remain at the manually
positioned mark until you either press one of the manual marker con-
trol softkeys, or until you press the Marker to Now softkey - which
returns the marker to automatic mode (indicated by the clock marker).

The tide measurement units can be displayed in meters, feet, or fath-
oms. Tide units are controlled along with depth units in the CFG1
Depth screen.

Loz H
L /7 T—izEn 02w
/ 23:30 0.7m
; Harker: L L L Harker:

00 03 06 09 12 15 13 21 24504 1.9m 00 03 06 09 12 15 18 21 2450 9y

Time, UTC: 3 ) Tire, UTC: 3 )
[ay Day Marker | Marker | Marker

| | | Go Back | Change ) ) tao hiow l . | N

To select another port’s tide table, press the E function key, and use
the Change softkey to scroll down the list or the Go Back softkey to
scroll up the list. You can also use the left and right cursor keys to
scroll through thetide tablesavailablein TIDE2.

Whilein the edit mode, you can also move the cursor down to the date
and manually change it to any date you are interested in.

Once you have found the table you need, pressthe E key again to load
the table.

TIDE? - Tide Table Port List

TIDE2iswhereyou storethe constantsfor the port tide tablesyou are
interested in. You can store up to 100 tide tables. The constants you
need can be derived from Part 111 of:

Admiralty Tide Tablesand Tidal Stream Tables
Published by the Hydrographer of the Navy,
United Kingdom

Hydrographic Office
Tauton, Somerset TA12DN
United Kingdom
+44-1823-337-900

+44-1823-323-753 Fax
46274 Telex
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Thisisathree volume set of tide tables, divided as follows:

Volume 1

Volume 2
Volume 3

Volume 3

6322-01A.600

The display provides the required tide table document name and sec-
tion (Admiralty Tide Tables, Part 111) under the Help softkey when in
the edit mode as an added aid to hel p you identify the proper reference
material.

The Admiralty Tide Tables port lists are also available, free of charge.
Contact your dealer or us at the address, fax, e-mail, or phone number
provided at the back of thismanual if you have not received a copy of
these tide table lists.
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0.25 273

Adding a

Miout 9331  Place:Los Angeles Harbour L1ST, obtain the volume of "AOMIRALTY

Zoner +0800 {TIDE THELES" which covers the actual
M.L. Mz 52 k1 01 area. Then find port data in "PRART III:
Zo 9° Hme 9° Hame 9% Hae 9% Hama HARMOMIC COMSTAMTS".

1#4-diurnal 1-6-diurnal Seasonal change
f4 F4
0 0,00

051 281 020 22 0.34 81 0.22

f& F& in Mean Lewel
0 0 0,000 THE

Port

Toadd aport tothelist, first locateitin Part 11 of the tide table book,
then aign the cursor with Add port to the Port List and press E. The
Zoneinthe upper |eft corner refersto thetime zone offset to UTC. Use
thenamegiveninthetidetablefor the namegiveninthe Place portion
of the screen. To help you locate this port in the printed volume later,
usethetable number givenin thefirst column of the manual asthetide
number inthe CDU.

FORT LIST

Zone: +0300 Zone: +0300

ML Mz g2 K1 o1 MLtz |E K1 ok
Zo 9" Hmo 9" Hmo 9% Hmo g% Ham Zo 9" H. A 9" Ham. 3% Ha B
0.30 261 0.23 273 268 0.07 274 0.07 0.30 261 0.3 268 0.07 274 0.07 E

1s4-diurnal 1<6—diurnial Seasonal change

1 Seasonhal chanae |
in Mean Level F

14-diurnal

fé Fg in Mean Lewel
uju]u] TAE

| (pc-.int)

table | Help

Then simply follow along the table in the manual and enter the appro-
priate offsets. The software is setup just like the manual. You may
encounter a table that requires seasona offsets. Where these might
apply, the CDU provides you the opportunity to input a Fixed value or
the seasonal Table values. Select the first softkey to toggle between
these two selections. Use the second softkey, Edit Table, to make the
necessary corrections. Press the Done softkey when you finish the
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seasonal table, otherwise press the E key when the necessary datais
entered.

You can scroll through the entered tables with the up and down cursor
keys when you are not in the edit mode. You also aways have the
option to modify or delete a port from the list.

Tide table information is mapped to an area of RAM which is saved
during future software upgrades.
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Auxiliary

There are seven Auxiliary screens described in this section:
AUX1 - Alarm Log

AUX2 - Spoeed Graph

AUX3 - Not Used

AUX4 - Sun Almanac

AUXS5 - Moon Phases

AUX6 - Batteries

AUX? - Unit Information

AUXT1 - Alarm Log

All dlarms are registered in this screen, whether or not they have been
corrected, until thelog iserased or thelogisfull. When thelogisfull,
the oldest alarms are overwritten. Alarms with an asterisk (*) next to
the alarm number have not been corrected and can not be reset until
they are corrected.

AL ARM L OG

AL 1
Mow 17, 18:49 through MHow 17, 18:52 2
Anchor watch distance (0,00 M) excesded.
Mow 17, 18:42 through How 17, 18:53 1
Input. alarm: Ho Log data.

Mow 17, 18:48 through MHow 17, 18:53

oy 17, 18:49 2%
Anchor watch distance (0,00 Hm) exceeded.
Mow 17, 18:48 1%

Ihput. alarm: Mo Log data.
Mow 17, 18:48

O

Reset Log clearsthe alarm log entries, except for any alarm conditions
which have not been corrected and any alarms which have occurred
since the uncorrected alarm.
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HLHFREM LOS

HLARM LOG

Anchor watch distance (0,00 Hm) excesded.
Mow 17, 18:48 through How 17, 18:53 1
Input. alarm: Ho Log dat.a.

Mow 17, 18:42 through How 17, 18:53 a
Input. slarm: Mo compass data.

AUX2 - Speed Graph

The graph scales automatically to the speed you are at. You can zoom
out to thelast 56 minutesor into thelast 3.5 minutes. It isahandy tool
if you are trying to maintain a certain speed.

ALl 2 SFEELR GRAFH

AUX3 - Not Used

AUX4 - Sun Almanac

This almanac provides the sunrise and sunset times for a given day
and location. You can enter ancther date or location of interest by
pressing the E key, and editing the appropriate date and/or place.

SUH AL FMAHAC S AL MARHAC

Sunset: H Sunset:
B6:29mn 04:48- 29 04:48e
[ZEVH ddimmigygay
PS_%_II"‘I_, Nov 1?, 1996 2199 | 1996
N 33°49' N 33°49’
W 118°21" e 1) 118°21°

Note: The AUX 4 function is not active in the MX420/AIS Basic model
without the MX421 antenna.
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AUX5 - Moon Phases

There are no edit functions available here. Moon phases are given in
approximately oneweek incrementsand include all datesfor new, half,
and full moon. You change the year displayed by pressing the up or
down cursor keys.

©Jan 1 |®Mar 16 | ©Mag 29 |@Aug 1l |€£0ct 24
OJan 9 |@Mar 24 (OJun & |#Aug 18 | O0ct 31
FJan 16 [€©Mar 31 [ @ TJun 13 | €©Aug 26 | @How 2
$Jan 24 |OApr 7 (@ Jun 20| OSep 2 |@How 1S
©Jan 31 |[@Apr 15 (€ Jun 28 | 3Sep 9 |E©How 22
OFebh V| @Apr 22 [OJul S| @Sep 17 | OHow 30
@Feb 15 | €©Apr 30 |3 Jul 12 | ©Sep 24 |dDec 7
®Feb22 |OMay 7| @Jul 20| C0ct. 2 |@Dec 14
©Mar 2 |®Magl4 [€©Jul 27 |30ct 9 |®©Dec 22
COMar 9 |®Mag 22 |OAug 4 |#0ct 16 | ODec 29

Note: The AUX 5 function is not active in the MX420/AIS Basic model
without the MX421 antenna.

AUXE6 - Batteries

The supply voltage indicates the approximate power being applied to
the CDU. Thisscreen isintended to give you arough indication of the
supply voltage. It isnot adigital voltmeter and can be off by 0.5VDC
or more. Use it like you would a car battery indicator. The voltage
should remain constant when the generators are on, and drop off slowly
when running on the boat’ s batteries. Thisis also where you reset the
Lithium battery age. Press the E key and select the Reset Age softkey
after you replace the Lithium battery. Refer to the Installation & Ser-
vice Manual for instructions on replacing the memory backup battery.
This battery has anormal life of about 2 years.

ERTTERIE= HTTERIES

11.4 Uolt 11.4 Uolt

ckup Batteryg:
3= last changed: Mo 17, 1996
hange again before: Maonr 17, 19939

ackup Battery:
Was last changed:
Chakrge again before:
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AUX7 -Unit Information

This screen indicates the specific CDU model, software version num-
ber, the hardware configuration, and the printed circuit board (PCB)
serial number of your CDU. If you are having problems with your
CDU, refer to this screen for information to provide to customer ser-
vice personnel.

A specia softkey sequence displays sub-version levels, the actual
software build date and time, and allows access to a selftest sequence.
This information is useful to the technician and our Field Engineers
during troubleshooting. To activate the screen, press the left most
softkey three (3) times. Additional information in the Softwarewindow
will be displayed.

LIHIT ITHFORMATIORN

2001 Leica, Inc. All rights reserved

LIHIT THEFORMATION

2001 Leica, Inc. All right.s reseruved

Uersion: 1.5014
Build: Jun 12, 200
10:43:1

ECESHTER-T.1 5:1 bZ.49 Enﬁ. level:
E:l

MX420/2 AUX7 Screens

This also activates severa engineering screens (the same as turning
Engineering Display to Yesin CFG1 Operation). Refer to Appendix C
- Engineering Mode for more details.
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Position

There are three POS screens in the CDU. The POS functions are
highly interactive with anumber of CFG1 menu selections.

Thefollowing CFG1 menusdirectly impact the POS functions:

>
>
>

>

COG SOG - setsthefiltering timefor the displayed values.
Datum - sets the reference datum for your present position.

DGPS- setstheinternal or external control for RTCM SC-104 cor-
rections which affect your position accuracy.

GPS - setsan offset for cal culating the GPS antenna position if you
can't physically locate the antenna exactly where you want it (i.e.
over the centerline of the boat); sets the minimum elevation angle
to look for satellites; and in 6 channel models, it also controls the
satellite selection process.

Navigation - setsavariety of important functions and alarms (used
in other function screens), but only the Range units:

nautical miles(Nm)

nautical milesand meters (Nm/mtrs)

nautical milesand feet (Nm/ft)

statute miles (Sm)

statute miles and meters (Sm/mtrs)

statute miles and feet (Sm/ft)

kilometers(Km), or

kilometers and meters (Km/mitrs), affect the POS screens.

Position - sets 2D or 3D mode, antenna height, Lat/Lon, Loran or
DeccaTDs, or UTM, Grid (optional) and someaarm limits.

» Time- setsappropriate offsets, and 12 or 24 hour clock mode.

POS1 - Position Display (Large)

This single window display provides the largest presentation of the
coordinate information from the CDU. In addition to the coordinates
and datum in use, this screen displays the current course and speed
over ground. There are no edit functions available in this screen un-

lessit isin Demonstration mode. Refer to Appendix E - Demonstra-

tion Mode for afull description of this feature.
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N 52°58.8341

E 4°56.8579
"172°™ 7.6

Loran-C

The POSL screen expandsto accommodate up to four (4) TD’sinareas
where afourth TD might be available.

Loramn & GRI Sylt 7499

X 151727 .
Y 31592.7 ..

"172°™ 7.6

utm

When using the UTM reference system in the polar regions of the
Earth, the CDU displays position using the UPS coordinate system
instead of invalid UTM coordinates.

E 630782.5
N S5871736.8
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POS2 - Position, Altitude, Magnetic Variation, & Time

This screen is divided into three windows. The upper left window
provides your position coordinates, the antenna altitude (above Mean
Sealevel - MSL), atitude mode (2D or 3D), the magnetic variation
(Variation) for your present position, and the present datum in use for
calculating your position.

Fig 2] L (]

Datum: W34

N 52°58.6165| .
E ~4°56.9086 12

Altityde: 12,3m (200
Usriation:  1.67 1

COG 167°
SO0G  7.6Kn |116:24:38

Time, UTC:

June 2001

Thelower left window displaysyour course and speed over ground. If
the degree symbol hasasmall ‘c’ under it, this indicates that the mag-
netic variation and compass deviation table are being calculated and
displayed. Refer tothe CFG1 Compass section for more details on
how to set this up.

The right hand window indicates today’ s date and time. This setup is
inthe CFG1 Timemenu. It can beset for UTCtime, local 12 hour time,
or local 24 hour time. Thereisan added summer/winter featureto help
you remember which direction to set the clock for day light savingsin
the summer.

There are no editing capabilitiesin this screen.

POS3 - Position & Log

This screen is divided into three windows. The upper left window is
the same as POS2 and provides: your position coordinates, the an-
tenna altitude (above Mean Sea Level - MSL), atitude mode (2D or
3D), the magnetic variation (Variation) for your present position, and
the present datum in use for calculating your position.
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FOSITIOHN & LOG

Dat,
N 52°58.60231 " Q00N
E 4°56.9149)—

Altitude: 12.3m  c2mf ———-———————
Uariation: 1.6°HW = f ——————————

COG 165° Tripz  .000Hm
SOG 7.6Kn | -—————

The lower left window is aso the same as POS2 and displays your
course and speed over ground. If the degree symbol has a small ¢
under it, thisindicates that the magnetic variation and compass devia-
tion table are being calculated and displayed. Refer to the CFG Com-
pass section for more details on how to set this up.

The right hand window indicates your accumulated mileage since the
CDU wasfirst turned on.

il
atum:ld84
N 52°58.5778
E 4°56.9259 o

Altityde: 12,3m (200
Usriation:  1.67 W

COG 165°

Tripl | Trip2 ¥Ry
reset. | reset

You will also find two Trip Reset softkeys if you pressthe E key. Two
trip logs are provided so that you can log the mileage for:

a) the current leg or day of your trip; and
b) the entiretrip.

You will also find aflashing cursor on the second linein the Trip Log.
Thisis provided so that you can label what type of mileage you are

logging. Edit thisfield the same way you would any of the description
fields for the waypoints.
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GPS

Three screens are available under the GPS function key. The GPY
DGPS functions are highly interactive with these CFG1 menu selec-
tions:

> GPS - setsthelowest elevation at which asatellite will be tracked.

> DGPS- setstheinternal beacon receiver to Auto, DGPS only, or
Off.

GPS1 - GPS Status Screen

There are two windows in this display. The left window has twelve
graphic Power Bar s representing the twelve GPS receiver channel s of
the MX421 antenna. The PRN (PseudoRandom Number) under each
power bar representsthe satellite | D number assigned or being tracked
on that channel. The power bars indicate the valid receiver power
range from 30 to 50. Any portion of the power bar which isfilled in,
indicatesthat asatelliteisbeing tracked on that channel. If apower bar
is empty, but a PRN number is|abeled under the power bar, then the
identified satellite is not currently being tracked.

e
40 -

PRN 12 14 1 23 21 26

Sl

40 -
30 -

The graphic on the right hand side of the screen indicates where the
satellites are relative to your present position. The outer ring repre-
sents 0° elevation. Theinner ring represents 45° elevation. The + sign
represents 90° el evation and your present position. Under normal con-
ditions, the best satellites to track are usually between 15 and 75 de-
greesin elevation.

GPS 2 through GPS 5 screens are skipped under normal operation.
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GPS6-DGPS STATUS

There are three windowsin thisdisplay, thetwo left hand windows are
divided into control and configuration windows. The right hand win-
dow displays all the corrections that are being received.

5 H
Station select: Automatic

LGRS =STHATLE=

IC) GPS & DGES

St :
Station select:

FRH

g
Marual

REEH

Station Id:
Diztance:
Health:

Pt. Loma

262
82.20 Hm

Hame: [+ e
Freguency: 289.0KHZ)
Station Id:

Distance:

Health:

N ERE e

Satus will tell you whether the correction data is being decoded is
error free or not. Normally, Satuswill indicate DGPSmode Off, DGPS
OK, Tracking or Searching (Automatic search mode) or No Lock
(Manual tuning mode). DGPSOK indicatesthat RTCM SC-104 DGPS
corrections are being received without errors within the Age Limit set
in CFG1 DGPS. These can originatein the M X421B beacon receiver.
Searching indicates that the beacon receiver is searching for the ap-
propriate frequency and/or modulation of the beacon transmitter in
automatic search mode. No lock indicates that the beacon receiver is
not receiving DGPS corrections from the selected station in manual
tuning mode. You might see the label Tracking, which indicatesthat a
MSK beacon signal is present but DGPS corrections are not being
received. Thisisusualy caused by high noise on the beacon receiver
or external device.

If you press the E key, you can select between Automatic beacon
search mode, Manual beacon tuning mode, or Off. When the receiver
is in the Manual tuning mode, you can use the cursor key to scroll
down into the large window below Station Selection and edit the
Reference Station name. The name you enter will always be associ-
ated with the frequency to which you programmed the receiver. If you
move to another region that uses a frequency and name you previ-
ously entered, the receiver will display the previously entered name.
You can enter a new name for any manually tuned frequency at any
time.
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Status: Searchingaf PRH  Corr Age
Station select: Marual

MHare: EE S B

Station Id:
Distance: sk ok M
Health: p

| Points

Use the cursor key to move down the screen again and program the
frequency you desire. The receiver will automatically update the Sta-
tion ID. If the beacon station is transmitting its location, the receiver
will calculate the distance between the reference station and the re-
ceiver, otherwise thiswill be blank. You can usualy find current bea-
con status, location, and operating information from the governing
country’s Coast Guard or Maritime Safety Administration. You will
find alist of known beacon stationsin Appendix C - Beacon List at the
end of this manual. This list may be incomplete at your location, in
which case we encourage you to contact the appropriate governing

agency.

GPES STHTL=S

5 :

Station select: [ETOREN
Hamez FPt.Loma
Station Id: 262

Distance: M
Health:

Change

When you arein manual tuning mode, pressing the E key will bring up
the cursor on the Frequency. Y ou can only complete the manual tun-
ing operation by pressing the E key when the Fregquency is high-
lighted.

Program the frequency you desire and pressthe E key. The CDU will
automatically update the Sation ID. If the beacon is transmitting its
location, the CDU will calculate the distance between the reference
station and the receiver.

Station [ Station.

You can usually find the current beacon status, location and operating
information from the governing country’s Coast Guard or Maritime
Safety Administration. Youwill find alist of known beacon stationsin
Appendix C - Beacon List at the end of thismanual. Thislist may be
incompl ete, in which case we encourage you to contact the appropri-
ate governing agency.
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Once you have entered the data for several beacon stations, you can
cycle between these stations by pressing the Next Station or Previ-
ous Sation softkeys. These softkeys are only displayed if you have
entered a name for the reference station.

The window on the right side of the display indicates which satellite
ID’s are receiving corrections. When the PRN number is shown in
inverse video, thisindicates that the receiver isusing the correctionin
the navigation solution. The Corr value is the actual satellite range
measurement correction, given in meters. This value is typically be-
tween -20 and +20. The Age valueindicates how long it hasbeen since
the satellite range correction was generated, given in seconds.

GPS7 - DGPS Messages

Thisscreenwill display the Type 16 messagesreceived from the beacon
station being used. These messages may containinformation regarding
operational problems and status or any scheduled equipment
maintenance of beacon stations operating within the general area.

Note: The GPS function is not active in the MX420/AlS Basic model

without the MX421 antenna.

GFE=S MESSAGES

=2=H H 5 Time:Jul—01-2001 10:40:00
EEEDDEINBERE OFF-RAIR 0317002 TO 0321002 E

[uf

Mzg:02 ID:0265 Time:Jul—02-2001 10:03:20

URANDEMBERG OFF-RAIR 0217002 TO 0321002
JUL 01 E
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Configuration

-

AIS Static

Thereis one CFG screenin the receiver during normal operation. Ad-
ditional configuration screens can be activated for special purposes,
as described in the Engineering Mode section for example. The CFG
screen includes setup and control of all of thereceiver’ s primary func-
tions. Therearemorethan 20 separate configuration itemsin thisscreen.
Thedisplay isdivided into two windows. The left hand window iden-
tifiesthe primary configuration item. The right hand window displays
the current settings. Use the cursor key to select a configuration item
of interest, then press the E key to edit the actual settings. There are
some settings which can not be changed; however, these are dis-
played so that you have a better understanding of exactly how the
receiver is configured. The Itemlist is arranged al phabetically based
on thelanguage chosen. This section of the manual isarranged al pha-
betically for English. You may choose to skip to only the items that
interest you at first, then read this complete section at alater time.

Note: This option lists is too long to show in one page of
the display. To be sure you have viewed all of the
configuration options, scroll through to the bottom
of each list with the cursor key.

Thisisan AlSsetup screen used for configuring thevessel’ sID #and
name, IMO #, transponder radio settings, associated communication
mode and data output selections. See Appendix A for mode details.
Standard MX420/2 and M X420/8 models does not have this menu
item.

AlS Voyage

Alarms

Thisisan AlS setup screen which isused to setup the voyagerel ated
information such as navigational status, ship and cargo type,
destination, ETA and number of passengers. See Appendix A for more
details.

Standard MX420/2 and MX420/8 models does not have this menu
item.

This screen allows you to quickly see which alarms are active and
inactive. Thelist of available alarms is interactive with the remaining
screensdescribed in thissection. Therefore, changing the state of the
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alarm in a screen such as Anchor from Off to On will also cause the
anchor alarmin this screen to go from Off to On. Likewise, if you turn
the anchor alarm from On to Off in this screen the Anchor screen will
also match this one.

ALAREM SUMMARY
larm status:

Anchor watch: ..o off
Mo Compass data: ... On
Mo Depth datar ... .

Shallow alarm: ..

Anchor - Anchor Watch Alarm

This screen allows you to setup an anchor watch alarm and maximum
drift radius after you drop the anchor. Thereceiver will remember the
drop coordinatesand provide an alarmif the antennadriftsbeyond the
maximum distance you entered. If you are on alarge commercial ship,
don’t forget that the anchor may be several hundred feet from the
receiver antenna. Y ou will need to consider this when setting in the
distance.

Ttem: Anchor Configuration: Ttem: nchor Configuration:

Alatrms Anchor watchi ... Ho Alarns nchor watche .o s
Distance:............... 0.100Hm istance:............ [ 0.1 000"
COG 506 COG 505

Corpass Compass

Dratum [ratum

Depth Depth

DGPS DEPS

LR LR

[zl Contr [ual Contrl

GPS GPS

COG SOG - Course & Speed Filter Settings & Setup

This screen controls the Speed Over Ground (SOG) units of measure
(meters per second, kilometers per hour, miles per hour, or knots). Y ou
can also set afilter timeto average your speed and course over ground
measurements. This helpsto smooth these measurements on the dis-
play and NMEA output, a particularly useful tool for slow moving
vessels and vehicles. The default filter setting is 10 seconds.
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Ihem
Alarms

Uelocity Configuration:
SOGwnit: oo Kot

Velocity Configurations
SOGunits ..o

Anchor- COG-50G Filter Lime:. .. s
Compass
BSEEE Example:

S06: 5.0 Kn COG: 27.° DEPS 506 S.0Kn COG: 870

(po'int,)

DR
[ual Contr
GPS

Compass - External Compass Input & Magnetic Variation
Table

The receiver will accept a magnetic compass input using the NMEA
0183 datarecord of xxHDT, xxHDG, xxHDM, xxHCC, xxHCD, xxVHW, or
any of the above. “xx” refersto the Talker Identifier as specified inthe
NMEA 0183 standard. Thereceiver will accept these datarecordsfrom
any talker ID, and from any version (1.5 to 2.3) of the NMEA 0183
standard.

Compaszs o |Maane
Heading |Deviation|Heading

Compass connected: ... (.03
Dat.a input port no: 1 .
Alarm if no data: ... .
Compass tupe:......... Maghetic
Deviation cc-r*r*e-:,ion: ]

4]

(pointy

To implement this feature, change Transducer Connected to Yes.

I dentify the appropriate input port that the compass connects to the
receiver using the Change softkey or cursor.

Select whether or not the receiver should give an alarm if datais not
received on theinput port.

Select the compass type, either Magnetic or Gyro. Only the NMEA
0183 records identified above are accepted for the gyro input.

Magnetic:

Sel ect the magnetic deviation method: either In Compass - the de-
viation iscorrected before being sent to thereceiver; orIn Naviga-
tor - the deviation is corrected by editing a deviation table (Edit
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e 301

tkey)rtheTeceiver:

Alarms
Anchor
COGE 505

Datum
Depth
D5PS

DR
Dual Contrl
GPS

Compass connected: ... .. Yes

Data input port noz ... 1

Alarm it no data: ... Yes

Compass tuper......... Maghetic

Deviation u:-:-r*r*ec,ic-n:
il

Gyro:

ompass Configuration:
Compass connected: .. ... Yes E
Lata input port nos .. 1E
Alarm if no datar ..
Compass tupes......
Guro Heading of fse
Input sentence: .. ...

.| Change

Specify the input NMEA 0183 record for the I nput Sentence.
HDT, HDG, HDM, HCC, HCD, VHW, or Any.

Datum - Current Position Calculation

Compass

Lepth
DEPS
DR
[ cuntil
Ezcape

This screen controls which datum the receiver uses to display any
position. There are over 100 datumsto choose from. Appendix A pro-
vides a complete list of available datums. Y ou can enter an offset to
WGS-84 if your specific datum isnot provided for in thereceiver. Use
the Previousor Next softkeys or the cursor key to scroll through the
list until you find the datum you need. PressEscapeto go back to the
original datum displayed when you first pressed the Ekey.

Position of fset relative
to WE5-54:

Latitude: .. ... M 0"00.0000 E
Longitude:. ..., E 0"00.0000 ;

Compass

Cepth
LGRS
LR
[ cust il

Ezcape

atum Configuration:

Pozition of fset relative
to WES-24:

Latitude: ... ... M D‘DD.DDDD'

Longitude:. ..., E 0°00.0000

Edit.
o offzet

|Preuinus| Mext.
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Depth - NMEA Input Control

=

This screen allows you to configure the depth unit (meters, feet, or
fathoms) for the NAV 4 and TIDE 1 screens.

Depth information is accepted by the receiver from the NMEA 0183
datasentence DBK, DBS, DBT, or DPT on any input NMEA port. Refer
to the Installation & Service Manual for hardware interface instruc-
tions.

[rat.uim
DGPS
LR
GPS

Initial Pos

Press the Ekey and move the cursor to the Echo Sounder Connected
line. Use the Change softkey to activate the input data options de-
scribed below:

Depth Unit - select between meters, feet, or fathoms. This data field
sets the depth unit displayed in NAV 4 and TIDE 1, regardless of
whether a sensor is connected or not.

Echo Sounder Connected - causes the receiver to |ook for one of the
appropriate NM EA 0183 data sentences when set to Yes.

Data Input Port No. - Select the appropriate NMEA 0183 port that the
sensor is connected to (Ports 1& 2 for MX420/2 or Ports 1,2, 5
through 10 for MX420/8). Ports3 and 4 arereserved for theM X421
antenna controls.

Offset - Input the appropriate offset for the sensor, based on the mea-
surement you are most interested in. If your boat draws about the
same amount of water each timeyou useit, you may wanttoputin
the difference between the sensor and the waterline height. If your
boat’ s draught changes from one trip to another, as would be the
case when the receiver isused on afreight ship, you may want to
put in the difference between the sensor and the lowest point of
the ship’shull.

Shallow Alarm Active - allows you to receive an alarm if the sensor
receives depth data lower than the limit you set in Alarm Limit
(below). The default setting isYes.
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Alarm Limit - allowsyou to specify at what depth youwant analarmto

activate. This alarm limit is enabled by the Shallow Alarm Active
selection of Yes.

AlarmIf No Data - Allowsyou to receivean audibleand visual alarmiif
NMEA 0183 datais not being received on the data port at regular
intervals (typically every few seconds). The available choices are
Yes and No (default).

Input Sentence - Specifies the NMEA 0183 data sentence to read the
depth data from. The available choices are Any (default), DPT,
DBS, DBT, or DBK sentence. It isbetter to specify the appropriate
sentence because more than one method of reporting depth may
be available on the port.

The window in the lower portion of the screen allows you to see the
depth datathat is received on the data port (Input:) and the data that
isactually displayed inNAV 4 (Used Value:).

DGPS - DGPS Configuration

This screen controls the built in beacon receiver in the MX421B an-
tenna.

=] H
DGPS mode: ..........

Alarms

Anchor Max age: .............
CoG 505 Mezzage 16 Alarm: .
Compass H Alarm for no corrections: Ye,

Lratum
g[:'E- th

Alarm on health change: ... N

Change

Internal Beacon Menu

DGPSMode:

Auto - setsthereceiver to automatic DGPSor GPSmodes. Thisis
thedefault setting. If DGPS correctionsare being received and
their age islessthan the Max Age limit, the receiver will oper-
atein DGPS mode (assuming you are receiving correctionsfor
enough satellites to operate in DGPS mode). Otherwise, the
receiver operates in GPS positioning mode.

Thetraffic light will be green when it isin DGPS mode.
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When it dropsto GPS mode, a DGPS symbol will be displayed
(indicating Non Differential GPS mode), and the yellow and
green traffic light will be on.

Use this mode when maximum navigation coverage is more
important than accuracy. Revertingto GPSmodewill degrade
the overall navigation results, but it is better than no naviga-
tion results at all in most circumstances.

DGPS Only - sets the receiver to only provide DGPS position
fixes. If corrections are being received and their age is less
than the Max Agelimit, thereceiver will operatein DGPS mode
(assuming there are enough corrections to operate in DGPS
mode). Otherwise, thereceiver will not provideany position fix
aal.

Usethismodewhen accuracy ismoreimportant than maximum
navigation coverage. When operating in thismode, you should
also set the Max Age to 30 seconds.

Off - sets the receiver to operate in GPSmode only.

Max Age -sets the maximum time limit that the last received DGPS
correction will be applied to the satellite range measure-
ment in the receiver. The default setting is 60 seconds The
receiver will accept values from 10 to 999 seconds. While the
receiver will accept alonger period of correction aging than 60
seconds, we highly recommend that 60 seconds be the high-
est value you use, regardless of your application. Although
the beacon systemisrated for sub-meter accuracy, thereisno
guarantee that your receiver will always maintain thislevel of
accuracy inall areasof differential coverage. Chancesof main-
taining thislevel of accuracy arefar lessif you choose to use
an age limit longer than 60 seconds.

Message 16 Alarm - setsthe alarmto On or Off if a reference station
text message is received. The default setting is Yes. Received
Type 16 messages can be displayed on the GPS7 screen, re-
gardless of the alarm setting.

AlarmFor No Corrections- setsthealarmto on or off if DGPScorrec-
tionsare not received within the Max Age. Thedefault setting
is Yes. If the alarm is set to Yes, you should notice that the
receiver dropsout of DGPS mode andinto themode selectedin
DGPSMode described earlier in this section at the same time
the alarm sounds.
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Alarm on health change - Sets the alarm to On or Off if the a satellite
becomes unhealthy or unusable.

DR - Dead Reckoning

DR, or Dead Reckoning, isan added navigation feature of the M X420.

WhentheDR settingissettoYes and appropriate compass/heading
and speed log sensors are connected and activated, the M X420 will
automatically switch to DR calculation when the GPS positioning be-
comes unavailable. A DR icon on the top right corner of the display
indicates that the position displayed is derived from DR calculation.

Dual Cortrl
GPS

DEAD RECKE OHIMG IZ) CF5 1 EAD FECK OHIMG

ont1guration:

Dead Reckoning requires
input. from Speed Log and
Heading Sensor. Set. and

Drift are computed from
H GPS naw. Eggl Contrl§

ead Reckoning requires
nput from Speed Log and
eading Sensor. Set and

rift are computed from

PS5 hiaw.
Change

Tosetthe DRto‘Yes pressthe Ekey then ‘Change’ softkey. Press
the E key again to exit the edit mode.

Dual Contr. - Dual Station Control

This screen sets the functional control between two MX420 CDU’s
interfaced together. The default setting isNo. When this selection is
changed to Yes, onereceiver is set to Master, the other receiver is set
to Save. The master unit can be either an MX420/8 CDU or MX420/2.
Thesetwo unitswill share acommon database and one antenna. Refer
to Appendix E for more detailed information about the dual control
setup and operation.

1) CF5 1

tem
Alarms
Anchaor
COG 506
Compass
Datum

CUAL CORHTROL
Dual Control configuration:

Mades ..., Haster]
Dual Contrals .. Ho

Data port is fixed HMEA 1

Change

[ual status: OFF

MX420 Dual Control Menu
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GPS - Elevation Mask Control

This screen control s the elevation mask angle, or the angle above the
horizon, at which thereceiver will attempt to track asatellite. Satellites
with an elevation below this angle will be tracked but will not be in-
cluded in the position solution. Y ou can set the elevation limit to any
value up to 45°. For most marine applications, the default limit of 5°is
appropriate. However, there may be some applications where the re-
ceiver isused where ahigher elevation limitisdesired. For example, if
you are trying to get the best possible position from the receiver and
the environment you are in has significant foliage which causes low
elevation satellites to “pop in and out,” you might choose to set the
elevation limit to 15° so that only satellites above the tree line are
tracked.

The Antenna Offset allows you to virtually offset your antenna. That
is, if you are forced to place the antennain alocation other than
where you want your position fix calculated (due to superstructure
or other high power antennas), you can place the antennain a
practical location. Then enter the appropriate Antenna Offset, and
the receiver will calculate your position in the place where you
would have preferred to place the antenna. For example, if the
antennais placed on the port wing of a container ship, and you want
to calculate the ship’ s position based on the keel line and half the
length of the ship, you might enter an offset of 10 meters Starboard
and 53 metersForward.

It isimportant to note that many applications where an antenna
offset isdesirable, will also require very precise positioning at
slow speeds to locate crab pots, place buoys, etc. In applications
where the boat speed is very slow, the course over ground (COG)
position will begin jumping more and mor e as you approach a full
stop. Thiswill cause position jumps and these jumps will be more
severe the farther the antenna offset projection is. Should you
choose to use thisfeature, it isrequired that you use a compass
input to the receiver, so that the proper orientation between the
antenna, the antenna offset, and the boat’ s heading can be main-
tained.

Init Pos - Initial Position Entry

Thisscreenisprovided to help the GPSreceiver inthe M X421 antenna
toget afaster first position fix. Whilethe M X421 is capabl e of comput-
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ing its position without any user input, this feature can cause a posi-

tion fix to occur several minutes earlier. The only other time this fea-
tureisuseful iswhen thereceiver hasbeen moved over 300 milesfrom
thelast location it wasused while being turned off. Again, thereceiver
will calculate aposition fix without any user input in thiscircumstance.

However, moving the receiver to a new location and not inputting a
new initial position will cause thereceiver to select a satellite constel -
lation consistent with thelast known receiver coordinates. Inthisevent
the receiver may “get lucky” and find common satellites between the
old position and the new location, or it may take up to 20 minutesto go
through all of the constellation possibilities. Notethat the receiver will

stay on the original constellation for 15 minutes before attempting
other constellation possihilities. We assumethereceiver will beturned
on and off in the same general area each time, and we provide the unit

every opportunity to try and track satellites at the last known coordi-

nates.

The only other fast way to get the receiver to find a new location
quickly isto turn onAuto DGPS(DGPSmode ON) inCFG DGPS The
receiver will automatically retunethe GPSreceiver tolook for satellites
for which it is receiving DGPS corrections. If DGPS corrections are
received, the receiver will acquire enough satellites to navigate with
before the satellite almanac is collected.

Initial Position and Time:

Position: ......... H 52°38.9961
..................... E004°56.9149
Antenna Ht. MSL: ... S.00m

: 16:20
UTC Dates........... AR 12, 2002
Reset Time and Date: ... ... Mo

Language - Language Configuration

The receiver supports 9 languages. English, Dutch, French, Finnish,
German, Italian, Spanish, Swedish and Danish

Item: Language Configuration:
COG 506
Compass
Datum

nght.mg
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Pressthe Ekey. Usethe cursor key to scroll downthelist until youfind
the desired language. Press the E key again. The CFG menu list will
sort the menu selectionsin alphabetical order based on the language
selected.

Lighting - Display/Keyboard Light & Contrast Control

There aretwo basic display setups. The light function key@ dlows
you to instantly switch between two predefined screens (Daylight &
Nightlight).

Item: Light Configuration:

Compaszs

Datum Contrast:

Depth Back light: —
DGPS Traffic light: 4——F—F
o8 Keu light: —
GPS Dizplay background: ..... White

Initial Pos

L anauage |

Set back light of £ Limer: ... Ho

Log

Log - Speed Log Input (Pulse or NMEA 0183)

This screen controlsthe input port (NMEA-0183 or Pulse) and format
of the speed log input to the receiver. In the default condition, the
speed log is not connected. NMEA 0183 speed is accepted from the
xXVHW data sentence originating in any of the version 1.5, 2.0 or 2.1
format where xx is a valid talker ID as specified in the NMEA 0183
standard. The receiver will also accept speed log pulse input, with
pulsesof upto 1.5 kHz. Refer to thelnstallation & Service Manual for
the wiring interface instructions.

03 Configuration:

Datum Log connected: ..............

Depth Ihput tupe: ...

DGFS Dat.a input. port no:

DR Alarm if no data: ...

GFS

Initial Pos Initial Pos

Language Language
L1 htir
D Pulses Change
NMEA 0183 (VHW) Input Screen Pulse Input Screen
NMEA Input:

Data Input Port No. - Select the appropriate NMEA input port as

Version 1.5 109



Operator’s Manual Configuration

determined by the hardware interface. Refer to the Installa-
tion & Service Manual for wiring connections.

Alarm If No Data - Causes an alarm to activate if data is not re-
ceived on the port you defined within 10 seconds when Yesis
selected (the default condition). To disable the alarm, select
No with the Change softkey.

Correction Factor - Allows you to make minor adjustments to
observed or measured errorsin your speed through water cal-
culation. The input value will be multiplied by this value be-
foreitisused in thereceiver. The default valueis 1.00.

Digital Pulse Input:

Digital Pulse Input Port No. - Select betweenDigital Input Port 1,
or Digital Input Port 2. A single pulse input which is cali-
brated for log pulse rate and the receiver will automatically
make the necessary calculations.

Digital Input Port 1 ispin 3 (black/white) of Cable B connec-
tor and Pulse Input Port 2 in pin 2 (black) of Cable B. Both
ports share pin 1 (shield-GND or power ground) asacommon
ground. These input ports are different from the NMEA-0183
Input Ports 1 and 2.

PulsesPr. Nm - Thisisthe calibrated pulses per speed unit value
that you must get from the speed |og manufacturer.

Alarm If No Data - Causes an alarm to activate if data is not re-
ceived on the port you defined when Yesis selected (the de-
fault condition). To disablethe alarm, selectNo with theChange
softkey.

Correction Factor - Allows you to make minor adjustments to
observed or measured errorsin your speed through water cal-
culation. The input value will be multiplied by this value be-
foreitisused in thereceiver. The default valueis 1.00.

Both input types have a window in the lower portion of the display
which indicates the input valuein real time. If you input a calibrated
pulserate, you can check for the appropriate speed right here.

Y ou will be ableto view the speed log information in the NAV4
screen when it isimplemented in future software.
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Log Pulses - GPS SOG Log Pulse Output

Thisscreen controlsthe output port (Pulse) of the speed over ground
log output from the MX420 CDU at a user-defined pul serate per nau-
tical mile. Thisoutput is normally used to feed GPS SOG to an ARPA
radar. The default state is that the speed log is not active, and set to
200 pulses per nautical mile. Refer to the MX 420 Installation & Ser-
vice Manual for the hardwareinterface from one of the NMEA output
ports (NMEA 1 or 2 for the MX420/2 and NMEA 1, 2 or 5 through 10

for the MX420/8 models)

Ttem: ulse Log Emulation: l=e Log Emulation:

Lepth Erulation enabled: .......... \'2=] mulation enabled: .......... Yes E
DEGPS Output ports ... MMERL out E utput ports Lo MMEAL out. E
EES Pulses per Hmi................ 200 E ulzes per Mmoo SO E
Initial Pos

Language Larnguage

Lighting Lighting

Lo El Lo
gﬂx“'sﬂ L. Change §EK4SD L.

Activate the output by selecting Yesto Emulation Enable, select the
appropriate hardware port, and set the pul se rate based on the device
that you are connecting to.

MX480 - MX480 PC Chart Interface Control

The M X420 CDU can beinterfaced with the LeicaM X480 a PC based
electronic charting software. When the MX480 mode is enabled, the
charting program assumes the following functions of the receiver:

* Active Route Creation

* Waypoint Library

* Tides
The COM1 port of the PC must be connected to the RS-232 port of
NMEA 2 of the CDU (refer to the Installation & Service Manual).

G

Initial Pos
Larauage
Lighting

420 uses PORT 2

Log
Log Pulses F

Mavigation B
4+ 1 _H
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Navigation - Navigation Method & Waypoint Pass

Criterion Control

This screen sets the navigation mode to Rhumb Line or Great Circle,
Cross-track Error limits and alarms, Waypoint Pass Criterion, and
Waypoint Approach alarms. These settings have a direct effect on
your route cal culation and how dataisdisplayed intheNAY andPLOT
screens.

Hawvigation: Hawvigation: .. Great. Circle
Range unit: Hautical mile Range unit: ..Hautical mile
S Direction: L True ® S Directiol .
Initial Pos B XTE limits... . DLOSHm Initial Pos B ®TE limits..
Language HTE alarmi ....oooeeveneninnnn.. Ma Language #TE alarm: .
Lighting Lighting WFT Pass Criterion:
Loa Cormplex Log Complex
Log Pulses H Approach alarme: .............. [} Log Pulses H Approach alarm: .............. Mo
M:420 Approach distance: ... 0.30Hm 2480 Approach distance: ... 0.30Hm
EMEESEREE Autopilot alarm: ... ... Autopilot alarms.......
h H Change Change

Navigation:
Sets navigation to Rhumb Line (default) or Great Circle mode.

Note: When the navigation mode is set to Great
Circle, the PLOT screens will not show your
course or cross-track error lines.

Range Unit:

Setsthe unit of measure for all range calculations. Y ou can choose
between Nautical Mile (default), Nautical Mile & Meters, Nauti-
cal Mile & Feet, Statute Mile, Statute Mile & Meters, Statute
Mile & Feet, Kilometers, and Kilometers & Meters.

Direction:

Sets all displays which indicate direction to True or Compass. If

you want the receiver to agree with your magnetic compass, select
Compass. The receiver will automatically add or subtract the ap-
propriate magnetic variation and deviation. Enter the compass de-
viation table into the receiver in this screen. Y ou can differentiate
between True and Compass settings by observing the degree sym-

bol on any bearing or heading display. Trueis indicated by a de-
gree symbol (°), Compass is indicated by a degree symbol with a
small ¢ under the symbol ( c).
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CFG

GRS

Initial Pos
Larnguage
Lighting
Log

Log Pulses
480
Hawigat

Approach alarm: .............. o
Approach distance: ... 0.20HM
Autopilot al

HIER out 1 |

HAWISATION = = = <
Compass | L Maghetic

Havigation: ....... Great Circle f| [{Lkem: Heading |Deviation[Heading
itz autical mile DR aoog 0.0°E 0.0

GPS

Initial Pos
Language
Lighting

Log
Log Pulzes
480

it

E<l | Lone |(p

XTE Limit:

Sets the distance | eft or right from the course line you consider to
be the maximum allowable off-track error (known as cross-track
error, “XTE"). The PLOT screens will display the scaled cross-
track error distance. The NAV screenswill indicate the cross-track
error in numerical format and present the cross-track error graphi-
cally scaled left or right of the courseline.

XTE Alarm:

Causes an alarm to sound if your position exceeds the maximum
XTE Limit defined above when Yesis selected (the default condi-
tion). To disable the alarm, select No with the Change softkey.

WPT Pass Criterion:

Sets the waypoint passed determination method. There are five
methods available:

Complex:

Thisisthe default setting. Passing the waypoint is determined by
reaching an imaginary perpendicular line. Or you can pass the
waypoint by crossing the bisector line of an acute angle (providing
you arewithin 0.2 NM of thewaypoint) or an obtuse angle between
your present course line and the next leg of your route.

Manual:

Passing the waypoint can only be accomplished by manually skip-
ping awaypoint. Refer to the Skipping and Unpassing Waypoints
in the Route section of this manual.

Thisisagreat way to perform station keeping maneuvering. Refer
to the Plot Screen Use Examples in the Plot section for further
details on this application.
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Distance:

Passing thewaypoint isdetermined by reaching animaginary circle
around the waypoint, the radius of which you can definein WPT
Pass Distance. The default valueis 0.10 Nm.

If you set this distance to 0.00, you will never pass the waypoint.
Thisisagreat way to perform station keeping maneuvering. Refer
to the Plot Screen Use Examples in the Plot section for further
details on this application.

Bisector Line:

Passing the waypoint is determined by reaching the bisector line of
an acute or obtuse angle between your present courselineand the
next leg of your route.

Passing the waypoint is determined by reaching an imaginary per-
pendicular line from your present course line.

Perpendicular Line:

Approach Alarm:

Causes an alarm to sound if your position is within the radius
defined in Approach Distance (below) when Yesis selected. To
disable the alarm, select No (the default condition) with theChange
softkey.

Approach Distance:

Sets the waypoint approach alarm distance (above) to sound if
your position is within the radius defined. The default setting is
0.30 Nm. Thisis a convenient tool for large boats and ships that
need to perform Transfer and Advance maneuvers prior to reach-
ing the waypoint.

Autopilot Alarm:
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Causes an alarm when your position is outside the cross-track
error limit defined inXTE Limit (above) or when you change course
to a new leg in your route (manually or automatically passing a
waypoint) when Yes is selected. It also causes the NMEA data
records of APA, APB, and X TE to change their reported status of
Valid to Invalid when you reach the waypoint of the current leg.
Thistellsthe autopil ot not to use the datafrom the receiver. When
the alarm is canceled, which requires your depression of the Can-
cel Alarm softkey (displayed during the alarm condition), these
datafieldswill revert to valid dataand the autopil ot will accept the
receiver dataagain. Thisis provided as a safety feature so that the
boat does not turn toward a new dir ection without your knowing
of the impending change. To disable the alarm, select No (the de-
fault condition) with the Change softkey.

NMEA Out 1 through n* - NMEA 0183 Output Data Control

These screens set the specific NMEA 0183 output record parameters
aswell asthe port control. The default setting isNo. When this selec-
tion is changed to Yes, you can turn onindividual datarecords. Refer
to the installation manual of the device you interfaced with the re-
ceiver to determine which output records are required. Refer to the
Installation & Service Manual for receiver hardware interface infor-
mation.

* The number of user NM EA portsavailable depends on the model of

the CDU unit:

MX420/2 Model - has two user NMEA ports available and one
proprietary port (NMEA3) dedicated totheM X421 or MX421B
smart antenna.

MX420/8/AlS Model - has eight user NMEA ports available and
two antenna ports (NMEA3 & 4) dedicated to the MX421 or
MX421B smart antenna.

Note: Pre plan your interface requirements to ensure all of your
interfacing needs are met. When two receivers are inter-
faced in a dual-head configuration, Port 1 is reserved for this
interface. All NMEA Ports are RS-422 electrically. Only Port 2
can be configured as either RS-422 or RS-232 and is the only
portwhich should be connected to a computer or other “single
ended” interface.

The default condition of each port is Off. When you want to output
data on aNMEA port, scroll down the Itemmenu to the appropriate
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NMEA Out port number and change Port Active to Yes. In doing so,
thereceiver will display all available NMEA 0183 output sentences.

MEA OUTFUT 1
Ihem: FPort active ... H
Log
Log Pulses 2
Mx420 t
Mavigation HMER out. 4
HMER out. S
MMER out. 2 HMER out. &
HMER out. 3 HMER out. 7
Operation MMER out. 2
Organizer H MMER out. 9 H
Position H HMER out. 10[
: ! oyl H

HHFEEA OUTRUT 2

MX 420/2 NMEA Out Menu

MX420/8 & /AISNMEA Out Menu

Scroll down the list using the cursor key to the desired NMEA 0183 sen-
tence. Use the Change softkey or right arrow key on the cursor to select On.

{GH Checksum ...
{In Output rate dsech ..ol

L4 MMER wersion ..........
iLi| Decimals in position ...........

jLd Decimals in BRG Chrued field. ... ... ..
3 I i 1 i | ] =y L=l

A 1 BWR loads the port bus
114 Total load is:
E[FMEU St ] [

R GFS Range Residu
Q= GBS LOE & =

Press the Details softkey to view the characteristics for the NMEA

record you select. If you notice that the top of some text is cut off by
the Capacity Needed window, thisindicatesthat there are more selec-
tionsavailablethan canfit in thewindow. Use the cursor key to scroll
downthelist. Eachrecordiscontrolled separately. Generally speaking,
thefollowing controlsareavailableto youfor most or al of therecords:

Checksum On or Off - NMEA 0183 version 2.1 requires that the
checksum is present. Versions 1.5 and 2.0 do not require the
checksum. The receiver provides you the option of turning
the checksum on or off to provide flexibility in interfacing. It
has been our experience that some of the equipment you will
interface with may not correctly decode the checksum, or may

reguire the checksum.

Output Rate - maximum once per second, unless the Multi-Hertz
optionisinstalled. Refer to the Total Load Is section which

follows.

116

Version 1.5



Configuration Operator’s Manual

Note: All position information contained in any data record is out-
put in the local datum selected in CFG Position; except GGA,
which provides a selection in the Details screen to output in
either WGS-84 or the datum selected in CFG Position.

Most:

NMEA Version - Some of the NMEA 0183 records are no longer
supported by version 2.1. However, you may have an autopi-
lot, plotter, or other older model equipment that does not sup-
port the newer version of the NMEA 0183 standard. The re-
ceiver providesyou theflexibility to interface using ol der ver-
sions of the NMEA standard to support these devices.

HHEEA OUTFUT 1

CFi5 1 Aol =n
z onfigure BUR sentence

GPS ) HChecksum .. ...

Ihitial Pos : Autopilot, format A .. .0FF 1 Output rate (sech ..
Language : Autopilot, format B .. .OFF {L4 HMER version ...........
Lighting : Brag, Orig to Dest ... off qLi| Decimals in position ...........
Log : Actual Bra. & Dist. .. .Off 1Lq Decimals in BRE (hrued field..
Log Pulses : Actual Bra. & Dist. ... 0@ {qDocinode do DRE faoah Sl
MK420 : Datum Reference . ..., off EWR loads the port bu:

Mavigation
[ MED —uit, 1

Details

: GPS Susztem Fix Data ..
: Geographic Position
: GPS Range Residug Chanhage

4 Total load is:

Decimals In Lat/Lon - The software allows you to select from 2 to
5 decimal places in records containing position or waypoint
information. It has been our experiencethat other manufactur-
erssometimeshard code these datarecordsto 2 decimal places
(approximately 18 meters for each change in the hundreths
placevalue). Thereceiver providesyou theflexibility to match
the expected input on these devices, eventhoughit iscapable
of outputting to the hundred thousandths place (approximately
18 millimeters for each change in this place value). While the
receiver can output to thislevel of accuracy, don’t forget that
thereceiver isa80 cmto 1.5 m accurate DGPSreceiver at best
with DGPS corrections at once per second intervals.

Decimals In BRG or HDG - The receiver allows you to select
from 0 to 1 decimal placesin records containing bearing
information.
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EEG 1 HEES Ol ITELIT 1
Configure HSC sentence

HChecksum oo 'Y=
Output ratedsech ... ..., 4 If o
L4 MMER wersion ... 21 IF

Decimals in heading Cbrued field . ... o

d Decimals in heading (magd field......... u] g
M HEC loads the port bu: 0.0% |f
11d Total load is: 0.0% |
| FIb ETAENE F e =T IMTer M

xxx loads the port by - The NMEA 0183 standard limits the port

baud rate to 4800 bits per second. It isimpossible to turn on
every NMEA 0183 datarecord on one port in thereceiver at a
once per second output rate, due to the NMEA standard limi-
tation. xxx loadsthe port by tells you how much throughput
capacity isrequired to send the selected data record out the
port (where xxx isthe NMEA data sentence identifier). If you
change the Output Rate, xxx loads the port by: vaue will
adjust to reflect the change after you move the cursor to the
next line. Thisisavery helpful tool to ensure that you don’t
loose data due to lack of throughput on the data port.

Total load is- Dueto the throughput limitation of the NMEA 0183

standard, you can not turn on all of the output records avail-
ablefrom thereceiver at aonce per second output rate at one
time. The Total load is counter will help you maximizethe port
usage on the receiver. It monitors the total throughput capa-
bility of all the output records that are currently turned on. If
you go over 100% and you require all of the datarecords that
are currently turned on, try reducing the Output Rate for one
or more of thelesscritical datarecords. Continuethis process
until the Total load is 100.0% or less.

There are several special case screens which provide added support.

Rnn - Active Route Data Record:

The NMEA-0183 standard allows you to output the active
routewith an 1D sentencethat beginseither as GPROO or GPRO1.
Some of the equipment you might interface may require this
sentenceto outputs RO0 and other equipment may requirethis
datarecord as RO1. The receiver alows you to configure the
ID either way (ROO is the default).
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HEES rITELIT 1
Configure Rhn sentence

H Chiecksum
Output. rate (sech .|

4 MMER wversion
Sentence formatter .

Enn loads the port by:
4 Total load is:

WPL - Waypoint Location Data Record:

Thereceiver outputsall of thewaypointsintheactiveroute. If
you want to output the compl eteWaypoint Bank, simply press
the Send All softkey from the NMEA WPL screen.

" HMES OUTHFUT 1

=1 1
ence

41"
Configure WPL sent.

Hi: Update Warning Flag - OFF Output rate daecy |11 1
: Setoand Drift ... off 4 MMER version .......... 2.1
: Waterspeed and Head. OFF Include Waypoint names ... Mo

: Speed, up the Wind. ... off
COGand 506G ............. off
: WPT Closure Uelocity OfF
: lagpoint Location ...

PT: Wlaypoint Event. M i it
prass-Track Ered change Done

H Checksum

WFL loads the port bu:
4 Total load is:

I hhhhhhe N

» WaldpPOlF LIel
TE: Cross-Track Erm
w e [

The WPL record, as defined by the NMEA 0183 standard,
technically does not allow the output of waypoint descrip-
tionswhen interfacing to other devicessuch as Chart Plotters.
However, Leica realizes that with 2000 waypoints, you have
spent a lot of time preparing your library of waypoints with
definitionsand symbols. Y ou probably will want to record these
to a PC, just in case the memory in the receiver fails in the
future. For this reason, we have provided you the option to
Include Waypoint Names in the WPL record to save your
waypoints to a PC or to meet the NMEA 0183 standard for
interfacing to other marine equipment. The definition of the
differences between these two formats is given in the WPT
section of thismanual andinthe NM EA 0183 format section of
the Installation & Service Manual.
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Other Special Cases Affecting NMEA 0183 Records:

BWC, BWR, APA, APB, RMB, RMC, and Man Over Board (MOB):

During the period when the Man Over Board functionisactivated,
NMEA 0183 recordswhich contain bearing and range data, such as
those identified above (but not limited to these), will reflect the
bearing and range back to the MOB position until the MOB func-
tion is canceled. Refer to the MOB section of this manual.

APA, APB, XTE, and the Navigation Autopilot Alarm:

Refer to the CFG Navigation section. When the Autopilot Alarm
is set toNo, thereceiver alwaysindicatesamode‘A’, or valid data
to the autopilot or other marine device which might be receiving
this data. If the Autopilot Alarm is set to Yes, then the receiver
changesthemode' A’ to‘V, indicating invalid datawhen you reach
awaypoint or exceed your cross-track error limit set in the CFG
Navigation XTE Limit field. When the alarm is canceled, which
requires your depression of the Cancel Alarm softkey (displayed
during the alarm condition), these data fields will revert to Valid
data and the autopilot will accept the receiver dataagain. Thisis
provided as a safety featur e so that the boat does not turn toward
anew direction without your knowing of the impending change.

Output Port Configuration Conflicts:

Because the Log Pulses, Dual Contr., and NMEA out all use the
same hardware, it is only possible to enable one of these formats
on any given port. If you have already defined agiven port for one
format, and you attempt to define a different format for the same
port, thereceiver will warn you of the port conflict. Thefirst format
to be defined on a port maintains the port. The second format will
beignored.

Hot.e!
This port is currently used for
HMER.
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Operation - General Setup and Control Settings

This screen controls afew basic operating settings:

Remember Display: When set to Yes(default), the receiver remem-
bers the Page Number or screen you viewed thelast timeyou
used a particular function. For example, if you normally moni-
tor the NAV3 display and you decided to look at the PLOT1
screen, the next time you press the NAV function, thereceiver
will automatically revert to the NAV3 screen immediately.

Language

= ! enerber displag: .
Lighting

dit timeouts.. . ...
receding zeroes: ...
EEPENT

ul=]

Log Pulses
M40

Havigation
MMER out. 1
MHMEH out 2
Operation i
Organizer H

If you select No for Remember Display, the receiver will al-
ways display thefirst page of afunction when you press the
function key.

Edit Timeout: You can set the timeout limit between None (de-
fault), or 1 to 10 minutes. If you enter the edit mode on any
screen and have a timeout period other than None, the re-
ceiver will automatically exit theedit modeif no keysaretouched
and the timeout period expires.

Preceding Zeroes. Places zeroes (0s) before directions less than
100° when Yesis selected. For example, 079°. Otherwisedirec-
tions are shown without the leading zeros whenNoisselected
(default). For example, 79°.

Beeper: If you attempt to perform a key function that is not al-
lowed, you normally hear an Error Tone. This is performed
when the Beeper is set to On (default). If you don’t want to
hear the error or any other keyboard beep, set the Beeper to
Off.

Retain External Alarm: Allowsthe CDU to holdtheexternal alarm
while the alarm condition still exist. When Retain external
alarmis set to On, the external alarm will normalize only when
the cause of alarmis corrected.

Version 1.5 121



Operator’s Manual

Configuration

&

Engineering Display: This enables an expanded series of display

screensin someof thefunctions. Ingeneral, these screensare
used by the technician during troubleshooting or by Leica
engineers during development testing. Screenswhich arerel-
evant for troubleshooting are described in Appendix D of this
manual. The default setting isNo. If you should enable these
screens, the receiver will automatically turn them off the next

time power is cycled on the unit.

Demonstration Mode: This enables the receiver to function as

though you are under way, even though you are completely
stationary. The default setting isNo. When set toYes, al three
Traffic Lightswill beilluminated, and aD symbol is displayed
inthe upper right corner of every display. Generally speaking,
thisfeatureisused by L eicaand your dealer for show room or
trade show demonstrations. However, you can useit asatrain-
ing tool until you becomefamiliar withthereceiver. Asasafety
feature, you can not use it to output NMEA 0183 records on
the data ports to test and demonstrate other devices such as
autopilots, chart plotters, and radars. Refer to Appendix F of
thismanual for afull description of the Demonstration Mode.

Organizer - Automated Message Reminders

Thisscreen enablesyou to program the receiver with up to 25 different
message reminders (up to 30 charactersin length). Y ou can program it
to aarm for shift changes, log entry intervals, medication intervals,
weather fax updates, etc.

Note:

When the Organizeralarm is activated, the volt-
age on the Alarm Output Port is also activated. If
you have other devices connected to this port,
you might need to consider what other systems
will be affected when the alarm sounds. Leica
offers an External Alarm control software op-
tion. Check with your dealer or Leica, or refer to
the Options Manual for details on this software
package.
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The setup is straight forward. Use the Change softkey to increment
forward through the available choices. Use the Go Back softkey to
increment backward through the available choices. Y ou can also use
the left and right cursor keys to accomplish these same operations.
Enter text the same as you do for the waypoints and routes. Use the
numeric key pad to enter the appropriate time. Don't forget to set
Message Active to Yes when you are finished editing, to enable the
adam.

Position - Positioning Reference, Mode, & Alarm Control
Thisconfiguration screen controls several important parameterswhich
determine your present position.

{ Log pulzes H Position mode: ... Auto 20230

i Mavigation B Antenna heiaght unit: ..., E
i MMER out. 1 B Antenna Height: ... ..., =R E
 MMEA out. 2 B Reference sustem: ... Lat-LonE
1 MMEA out. 2 B Alarm for high HDOP: ......... Ho E
q MMER out 4 B HDOP alarm limits.............. 4.0
i Operation B Alarmif no update: ......... Ves f
Organizet E
| Printout 2

Position Mode:

Auto 2D/3D: Thissetting allowsthereceiver to automatically switch
between 2 dimensional (ahorizontal positionwith theantenna
height you entered to make up the vertical portion of your
position fix), and 3 dimensional position fixing. Y ou need at
least 3 satellitesto get a2D position fix and 4 satellitesto get a
3D position fix. It may take more than these minimum number
of satellitesto provide aposition fix, based on their geometric
relationship to your actual position. The HDOP and VDOP
values described in the GPS section of this manual will give
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you agood clue asto the satellite geometry. Auto 2D/3Disthe
default setting.

3D Only: This selection causes the receiver to provide a position
fix only when the HDOP and VDOP values or the number of
satellites allows a 3 dimensional position to be calculated.

2D: Thisselection isnot accessibleto the user. The M X420 uses
this mode in the Auto 2D/3D mode only when the number of
satellites available does not allow for 3D position calculation.
The antenna height you entered is used for the vertical por-
tion of your position fix.

Antenna Height Unit:

Thissel ection determinesthe unit of measurefor theantennaheight
calculation. Available choices are either Meters (default) or Feet.

Antenna Height:

Thisisthe antenna height above Mean SeaLevel (MSL) that you
enter for 2D mode positioning, 5.0 metersis the default value. To
achieve maximum position accuracy, it is important to enter an
accurate value of the antenna height above MSL. Y ou can verify
your current positioning mode and altitude in the POS POS2 and
POS3 screens.

Reference System:

This setting controls the coordinate system used to display your
position. The available choices are Lat/Lon (default), UTM (Uni-
versal Transverse Mercator), or Loran C. The receiver will auto-
matically convert any waypoint in the Route Bank or Waypoint
Bank when adifferent coordinate systemisentered. Notethat when
you select a coordinate system other than Lat/Lon, data in the
NMEA 0183 recordswill remainintheLat/Lonformat, asdefinedin
the NMEA 0183 standard.

When you select UTM, you can set theZone yourself (Man), or let
the receiver calculate the zone for you (Auto, default).

Likewise, when you select Loran C, you can set theChain yoursel f
(Man), or let thereceiver cal culatethe chainfor you (Auto, default).

Alarm For High HDOP:

Thisallowsthereceiver to create an alarm for HDOP values which
rise above a number that you determine. Thisindicates that posi-
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Printout 2

tion accuracy isbecoming bad, dueto poor satellite geometry rela-
tive to your position and/or the number of satellites currently un-
der track. Y ou may want to set the alarm to Yesif position accuracy
iscritical to you. Otherwise thisalarm is normally set to No.

HDOP Alarm Limit:

Sets the HDOP value which will cause the alarm to sound. The
default valueis4. Thevalidrangeisfrom 1.0t0 9.9. The higher your
HDOPvalue, themoreerror you will havein your position fix. Refer
to the GPS1 Current Satellite Status section of this manual for
more information about the HDOP value.

Alarm If No Update:

This setting causes an alarm when you stop cal culating aposition
fix for a few seconds when set to Yes (default). A setting of No
disables the alarm when position fix can not be obtained.

- Printer Output Control

This menu item controls the printer output sometimes required for
commercial shipping. The interface is accomplished on NMEA Out 2
port. It can be configured for either RS-232 (pins4 and 2 of the Multiport
connector) or RS-422 (pins 25 and 22 of the Multiport connector). The
printer output is simple ASCI| text designed to operate on any serial
line printer, including narrow column printers.

The receiver has two print formats, namely: Full or Brief.

IZ) CF5 1

=i

Operation
rganizer

FIHNT QUTFUT 2
inter Configuration:

Serial 140
Time

lind
WPTERTE I
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A sample of the Full printer output format is given below:

Leica MX420/8 Navigator
20:42:41 UTC 12 Apr 2002
POS Mode : DGPS 3D Datum:W84
Position : N 33 48.5056

W 118 21.0073

Altitude : 5.6 m

COG: 346 T SOG: 0.1 Kn
ROUTE: From WPT 0 To WPT 1
NAV Mode : RL XTE: .108L Nm

BRG: 345 T Dist: 2.51 Nm
SATS Used: 6 HDOP 1.4 VDOP 1.6
DGPS Age : 9s Station ID: 262
SW Vrs. 1.5 MX421 V4.84

C) CFE 1

Operation
Organizer
Position
Printout.
Security
Serial I-0
Time
i
Print.
(L=

Change

Hereisasample of the Brief format without an active route:

Leica MX420/8 Navigator
21:24:00 uTC 12 Apr 2002
POS Mode : DGPS 3D Datum:W84
POS: N 33 48.5124 W 118 21.0213

COG: 152T SOG: 0.1 Kn
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Hereisasample of the Brief format with an active route or MOB

condition:
Leica MX420/8 Navigator
21:24:00 UTC 11 Aug 1997
POS Mode : DGPS 3D Datum:W84
POS: N 33 48.5124 W 118 21.0213

COG: 152T SOG: 0.1 Kn
BRG: 239T Dist: 27.4 Nm XTE:0.14L Nm
RTE: RL From WPT 1234 To WPT 1357

Sending: Causes the printer output to be turned On or Off (default).

Printer Interval (Sec): Allowsyou to control how often, in seconds,
the print out will be sent out of the printer port. The default value
is 60 seconds, and the valid range is from 1 to 9999 seconds.

Format: Allows you to choose either the Full or Brief formats
described above.

Baud Rate: Thisallowsto control the port interface baud rate to
match the printer or computer you are interfacing with. The
available baud rates are: 600, 1200, 2400, 4800, 9600 (default), or
19,200.

Data Bits: Thisallows you to match the printer’ s requirement of 7 or
8 (default) bit serial data.

Stop Bits: Thisallows you to match the printer’ s requirement of 1
(default) or 2 stop bits.

Parity Check: This allows you to match the printer’s requirement of
No (default), Even or Odd parity.

Handshake: This allowsyou to match the printer’s requirement of
No (default), XON/XOFF or HW (Hardware; CTS, RTS - requires
pins 1, 3, and 5 of the of the Multiport interface connector)
handshaking.
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ROT (Rate of Turn)

§ Lind |
LFTERETE In j

The ROT configuration menuisonly availablein MX420 models with
theAlSor MKD featureenabled. Itisnot availablein standard M X420
models. The“ROT connected” mode can betoggledto YESor NO, by
pressing the E key and then pressing the ‘ Change' softkey.

OT THPLUTE
0T Cond iguer-aticns: ! 5 3T Configurat dorm:

i FOT corrwciedr ., ... P L 2 ROT corwwectach |,

i Dala inpul poet I"".":“ !
i Flarmif o datas .............

Security

Datainput port no: ...1 (valid port selections are 1,2,5 through 10)

Alarmif nodata: ....No (‘Yes' value setsthe alarm to sound if no ROT
input datais detected in 5 seconds)

Note: Only | EC type approved ROT information can be used by the
Al Stransponder. Rate-of-Turn messagesdesignated by talker
device D “ $TIROT” isacceptable.

The Security screen allowsyou to lock out the Ekey in order to keep
crew members or visitors from changing settings that you have made.
Oncethisfeatureisenabled, apressof the E key will requirethe correct
passwordto gain access. To disablethe security functions, youwill be
prompted to enter a 5 digit password. Y ou will then be prompted to
reenter the password. The security functionisthen disabled until you
enter a new password through the CFG1 Security screen again. Be
sure to keep your password in a safe place. If you loose your pass-
word, you will need to call the factory to reset the security feature.

Fleaze enter new Password

12344
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Serial 1/0

Thismenu providesameansto verify the status and baud rate settings
of al the NMEA ports. Note that the NMEA port 3 (MX420/2) and
NMEA ports 3 & 4 (MX420/8) are reserved for the MX421 GPS and
Beaconreceiver interface. Y ou have no control inthesetwo ports. Y ou
can not change the baud settingsinitsoriginal values.

Iten Port  Input COutput  Baud Ttem: Output ]
HMER out. 1 H 1z ... Awail ... 4300 Operation . Awvail ... Awail ... 4200
HMER out. 2 B 2:..... il .... Awail ... 4500 Organizer . Avail ... Awail ... 4200F
Operation B 3. MH421 ... Mx421 ... 4200 Pozition L MEAZ ;
Or-ganizer Printout 2
Position Securit oo Awail L
Printout 2 oo Buail L
§ Securit. Time oo Auail L
mmh ind o Auail L
Time WFTERTE In oo Auwail
bhnd Avail ...

MX420/2 Serial 1/0O Menu MX420/8 Serial 1/0 Menu

Time - Mode and Format Control

This menu item sets the method in which time is displayed on the
receiver.

Thems

ime Configurationg Them ime Configuration:

Operation H Time sustem:z.................. UTCE [{Operation H Time sustem:..................
Organizer E 1] Organizer

Position Fosition

Printout 2 Printout 2

Security Security

Setial 1.0 Serial 10

Tine Displaued time: ... 19:47:52 Time

Dizplaged time:...... 194356

Wind Wind
WPTERTE In WFT&RTE In

Change

Time System: Sets the time to UTC (default) or Local. When Local is
selected, several parameters associated with local timearedisplayed.

Time Format: Sets the time to either a 24 Hour (default) or 12 Hour
clock.
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Thems
Operation

Wind

Organizer B Time format:

Pozition Time of fset:

Printout 2 B Summer time: ..

Security

Serizl 140
FTine Dizplaged time: ... 19:44:IIIIZI|

Wind
WPTERTE In

ime Configurationg
Time sustem:

Change

Thems ime Configuration:

Operation B Time system:

Organizer B Time format:

Position Time of fset:

Printout 2 B Summer time: ..

Securitu

Serial 140
H Time Dizplaged time:...... 20:44:35'

Wind
WPTERTE In

Change

Time Offset: Setsthelocal offset to UTC time. 0:00 isthe default.

Summer Time: Sets the local clock ahead one hour in the summer for
daylight savings time when set to Yes, or to the Local Offset time

when set to No.

The adjusted time valueis displayed in the lower window so you can
verify the current time without having to leave the screen.

The receiver will display wind information in the NAV4 screen when
connected to a NMEA 0183 sensor which can provide the MWV or

VWR sentence.

Opetation
Organizer
Fosition
Printout 2
Security
?gr‘ia] I-0

Transducer connected:
Data input port nos .
Wind speed unit: ...
Alarm if no data: .
AWA offsets ... 0.
AWS Correction factor:... 1.00
Input sentence: A

Data Input Port: 1 (default) or 2 for MX420/2

1 (default)

or2,5,6,7,8,9o0r 10 for MX420/8

Note: Ports 3 & 4 arereserved for the MX421 GPSand Beacon
controlsand will not be selected.

Wind Speed Unit: miles per hour, meters per second, knots, kilometers

per hour.

AlarmIf No Data: Allowsyouto receivean audibleand visual alarmif
NMEA 0183 datais not being received on the data port at regular
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intervals (typically every few seconds). The available choices are
Yes (default) or No.

AWA Offset: Allows you to input a constant angle correction value.

AWSCorrection Factor: Allowsyou toinput awind speed correction
factor.

Input Sentence: Specifies the NMEA 0183 data sentence to read the
depth datafrom. The available choices are Any (default), MWV, or
VWR sentence. It is better to specify the appropriate sentence,
because more than one method of reporting wind may be available
on the port.

Wpt & Rte Input - Uploading Waypoints into the Receiver

Thisscreen enablestheinput dataport to receivewaypointsand routes
fromachart plotter, PC, or other devicetothereceiver. Y ou can receive
this data through any of the user NMEA 0183 input data ports. Load
the WPL sentencesfirst, then the RTE sentences. Change Transducer
Connected from No (default) to Yes and select the appropriate port.
Refer to the Waypoints - Uploading Waypoints from Other Devices
section of thismanual for more details on the softwareinterface. Refer
to the Installation & Service Manual for hardware interface.

Ihen:
Opetation
Organizer
Fosition
Printout 2
Security
Serial I-0

WPTERTE Input Configuration:
External WPT Inputs.......... M

Incoming wagpoints will be
stored in local datum.
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Appendix A - Automatic Identification System
(AIS)

Introduction

Al Sisashipbornebroadcast transponder systeminwhich shipscontinually trans-
mit their 1D, position, course, speed and other datato all other nearby ships and
shoreside authorities on a common VHF radio channel. The concept is derived
from the pioneering work of a Swedish inventor named H&kan Lans, who devel-
oped in the mid 1980s an ingenious technique for spontaneous, masterless com-
munication, which permits alarge number of transmittersto send data bursts over
asingle narrowband radio channel by synchronizing their datatransmissionsto a
very precise timing standard.

AlSisdesigned to operate in one of the following modes:
* In aship-to-ship mode for collision avoidance
* |In aship-to-shore mode as a means for coastal states to monitor and
obtain information about a ship and its cargo
» As atraffic management tool when integrated with a Vessel Traffic
System (VTS)

Ship-to-Ship Data Exchange

Theprimary operating modefor AlSwill be autonomous ship-to-ship reporting. In
thismode, each ship transmitsitsdatato all other Al S-equipped shipswithin VHF
range. The unigue communications scheme permits these data transmissions to
take place independently without the need for a master control station.

Autonomous Ship-to-Ship Reporting Figure 1

10 position, coursa
Apesd, lime

B

0 pisilian. corae

0 pogilian, coume, ’

speed, ime

Ships transmit AlS reports automatically on a common YHF channel
Timeslots for each data transmission are synchronized by the
precise GPS5 time standard.
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Position and other data are fed automatically from the ship’ s sensorsinto the AIS
system, where the data is formatted and transmitted in a short data burst on a
dedicated VHF channel. When received on the other ships, the data is decoded
and displayed for the officer of thewatch, who can view Al Sreportsfrom all other
AlS-equipped ships within range in graphic and text format. The AIS data may
optionally be fed to the ship’s integrated navigation systems and radar plotting
systemsto provide AlS*“tags” for radar targets. The Al S data can also be logged
to the ship’s Voyage Data Recorder (VDR) for playback and future analysis.

Updated Al Smessagesaretransmitted every few seconds, to keep theinformation
up to date. Note that the ship-to-ship data exchange takes place automatically
without any action required by thewatch officer on either ship. In pilotage waters,
apilot can plug alaptop computer, loaded with his own navigation program, di-
rectly intothe ship’ sAISsystem. Inthisway, the pilot can monitor the position and
movement of all other vesselsin the areaindependent of the ship’ sinstalled navi-
gation systems.

Coastal Surveillance

In coastal waters, shoreside authorities may establish automated Al S stations to
monitor the movement of vessels through the area. These stations may simply
monitor AlStransmissionsfrom passing ships, or may actively poll vesselsviathe
AIS channels, requesting data such as identification, destination, ETA, type of
cargo and other information. Coast stations can also use the AIS channels for
shore-to-ship transmissions, to send information on tides, noticesto marinersand
local weather forecasts. Multiple AlS coast stations and repeaters may be tied
together into Wide Area Networks (WAN) for extended coverage.

Coastal Surveillance Figure 3

ilmm]

I lEes]
""" s

AlS shore station queries passing vessels, while ships continue
exchanging AlS reports automatically.
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Coastal nations may use AlS to monitor the movement of hazardous cargoes and
control commercial fishing operations in their territorial waters. AlS data can be
logged automatically for playback in investigating an accident, oil spill or other
event. AlS is also a useful tool in search and rescue (SAR) operations, alowing
SAR coordinators to monitor the movements of all surface ships, aircraft and heli-
coptersinvolved in the rescue effort.

Vessel Traffic Systems

When integrated with shore-based vessel traffic systems (VTS), AlS provides a
powerful tool for monitoring and controlling the movement of vessels through
restricted harbors and waterways. The AlS can augment traditional radar-based
VTSinstallations, providing an AIS*“overlay” ontheradar picture, or can provide
acost-effective alternativein areaswhereit isnot feasible to establish radar-based
systems. When integrated with radar, the AIS can ensure continuous coverage,
even when the radar picture is degraded by heavy precipitation or other interfer-
ence.

AlS Integrated with VT35

D

i 7
Liseal Dl " AIS reports
lides current. [ 5-:‘

wansther

Pilstage berth oy . v
EssighmEnts + e }
e D LT

PS5 :
Uy ALS reports

VTS assumes control of timeslot assignments.
AlS data layered on radar picture (when available).

The AlSchannelscan beused to transmit port data, pil otage, berth assignments,
shipping agency information, tides and currents, notices to mariners and other
information from shore to ship, as well as ship-to-ship and ship-to-shore AIS
reports. Itisalso possible for the VTS to broadcast the compl ete harbor picture
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toall shipsinthe area, so the mastersand pilotsall sharethe same*“big picture.”

The VTS center can assume control over the assignment of time slots for AIS
messages to ensure optimum data exchange within the coverage area. Special
dedicated channels may be designated for local-area AlS operations. The ship-
board AlS equipment will havethe ability to shift to different channel sautomati-
cally when directed by the shoreside VTS controller.
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AIS Communications Scheme

AlIS messages must be updated and retransmitted every few seconds at a mini-
mum, since the usefulness of the data decays rapidly as a function of time. To
accommaodatethishigh update requirement, Al Sutilizesaunique self-organizing
time-division multiple access (SOTDMA) data communications scheme, which
uses the precise timing data in the GPS signals to synchronize multiple data
transmissions from many users on a single narrowband channel.

AlS Communication Cells

ﬂ exchanges data with B
2) exchanges data with @ and (B
@'ﬁx{:hanges data with ﬁ}

el

Each ship broadcasts its AlS messages and receives messages from all ships
within VHF radiorange. Theareainwhich AlSmessagescan bereceivediscalled
theship’s“cell”. Each shipisinthisway inthe center of its own communication
cell.

The practical size of the cell can be varied according to the traffic density on the
AlSchannel. If the number of AlS messages beginsto overload the network, the
ship’'s AlS system can automatically shrink its cell by ignoring weaker stations
further away in favor of those nearby.

Under the SOTDMA protocol, each minute of timeisdivided into 2,250 timesl ots.
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AnAlSreport fitsinto oneor several of these 2,250 timesl ots, which are selected
automatically based on datalink traffic and projectionsof future actions by other
stations currently on the network. When a ship first enters the cell of another
ship, it takes an unoccupied timeslot. The Al S stations continually synchronize
their slot selections with each other.

Timeslots and time-out periods are selected on a randomized basis. When a
station changes its slot assignment, it announces to all other stations on the
channel its new location and time-out for that location. Each station continually

updates its internal “slot map” to reflect changes in occupied slots and time-

outs. Special provisions are made for automatic conflict resolution in the event

two stations end up in the same timeslot, to ensure that stations always choose
unoccupied slots. In situations of high traffic density it may be necessary to

reduce the number of shipsin acommunication cell, as described above. This

enables time slots used by weak stations far away, to be used also by a station

nearby. The AlS system applies very specific rules on how this reoccupation of

timeslotsis done.

Thekey tothe SOTDMA schemeistheavailability of ahighly accurate standard
timereference, towhich all of the stations can synchronizetheir timeslot assign-
ments, in order to avoid overlap. Thistime reference is supplied by the precise
timing signal in the GPS satellite message. Thus, GPS playsacritical rolein AlS,
providing the universal time reference as well as positioning data for each ship.

Time Slot Assignments

60 Seconds
2250 Shols

o §08 068 0
e

& ldenlily
* Pastiticn
- 4 * Speed Over Drownd
2667 ms ¢ = Course Qwer Ground
1 Slot = 254 Bils * Heading
* Rale of Turn
* Navigation Stalus
= Time Stamp

- =

Ie

Transponder transmission using time slots,
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AlSdatatransmissionsutilize arobust 9.6 kbpsFM /GM SK (Gaussian Minimum
Shift Keying) modulation technique, which is specified in ITU Recommendation
M.1371.1. The International Telecommunications Union (ITU) has designated
two dedicated frequenciesfor AlS. They are 161.975 MHz (marine band channel
87B) and 162.025 MHz (channel 88B). In some parts of the world, such as the
United States, where these frequencies may not be availablefor AlS, other chan-
nels may be designated.

The ship’s AlS station has two independent VHF receivers, which are normally
tuned to thetwo Al Sfrequencies, aswell asonetransmitter, which alternatesits
transmissions back and forth between the two. The shipborne system can also
beretuned to other frequencies, for instance when operating under the control of
a shore-based VTS. This can be done either manually or remotely by the AIS
shore station.

AlS Message

AlSisdesignedtowork autonomously and continuously in aship-to-ship mode,
but the specifications provide for switchover to an “assigned mode” for opera-
tion in an area subject to a competent authority responsible for traffic monitor-
ing, with the data transmission intervals and timeslots set remotely by the
shoresideauthority. Alternatively, the AlScanwork ina“ polling mode” inwhich
the datatransfer occursin response to interrogation from another ship or shore
station.

Information provided by the AIS falls into several categories:

Static data
IMO number (where available)
Call sign and name
Ship’sname
Type of ship
L ocation of position-fixing antenna on the ship
(aft of bow and port or starboard of centerling)

Dynamic data
Ship’ s position with accuracy indication and integrity status
Timein UTC
Course over ground
Speed over ground
Heading
Navigational status (e.g., “at anchor,” “not under command,”
manually entered)
Rate of turn (where available)

Voyage related data
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Ship’sdraft
Hazardous cargo (type)
Destination and ETA (at master’ s discretion)

Safety-related messages
Asneeded

Dynamic information is derived from interfaces with the ship’s GPS and other
sensors. Static information is programmed into the unit at commissioning. Voy-
age-related data is entered manually by the master through a password-pro-
tected routine. Safety messages can beinserted at any time by the ship or shore
station. The static and voyage-related data are transmitted every six minutes,
when amended or on request (for instance, when interrogated by aV essel Traffic
System operator). Safety messages are sent as needed. The update rates for
dynamic information will depend on the ship’s status and speed, according to
the following schedule:

At anchor 3 minutes
0-14 knots 10 seconds
0-14 knots and changing course 3.3 seconds
14-23 knots 6 seconds
14-23 knots and changing course 2 seconds
23+ knots 2 seconds
23+ knots and changing course 2 seconds

The AIS specifications also alow for insertion of brief binary messages from
ships or shore stations. Such messages might include noticesto mariners, navi-
gational warnings, tides and currents, weather forecasts, SAR communications
and ship-specific instructions from a VTS operator. The AlS standard also in-
cludesformatsfor transmission of differential GPSerror correction data. Thiscan
provide valuable redundancy to existing beacon DGPS systemsin critical navi-
gation areas.
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MX420/AIS the Total Shipboard GPS/DGPS/AIS
Solution

There are two MX420/AlS models, namely:
* MX420/AlISBasic, and
®* MX420/AlS Navigation System
The MX420/A1S Basic provides control and display interface to the MX423 AlS tran-

sponder and other navigation sensors, while the MX420/A1S does all this and aso pro-
vides complete DGPS navigation functions. The MX420/AlS incorporates:

» aControl and Display Unit (CDU) for GPS, DGPS and AIS (MX420/AIS)

» acombined GPS and Beacon receiver sealed in a“ smart antenna’ radome (M X421B)

« an IMO-compliant AlS transponder (M X423)

The MX420 Navigation System is built to meet al existing applicable international
marine standards, and it is designed to be compliant aso to future standards through

software upgrades.

Shipboard AIS System

Data from GPEDGES
& Time in UTC

v \ MX420/AIS Porfor
i Pilet
Clata from alher shig seurces Hook-up
:?.:‘IH;‘“ ~——— [l Control &
Display Unit

Inlerface

Dl programmed bnba und TR
=MD numbes / wills ECDIS
. E:l" 1!’&-‘; ARPA or
& Shis s
* Ship type i othar ship
# Location of GPS anienma R
Dista eriered by Masier AIS Transpander
= Ehip's draf
= ShpCango Type
L DF:;hnullpﬂ \\
.

X AIE Reports
i fram ciher

' RIS Raports stations

The MX420 CDU collects and decodes AlS reports from other stations and provides a
readout of information from all AlS-equipped ships and shore stations. Data can be viewed
in text or graphic form. It gathers inputs from ship’s sensors and organizes the data for
transmission via AIS. The CDU is aso used for entering AlS static and voyage-related
information for AlS broadcasts, as well as system setup functions. High-speed serial data
ports are provided for outputs to the ECDIS, ARPA or other shipboard systems. An extra
port has been provided for a ship’s pilot to plug into the AlS system.
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AIS System Setup

Prior tousing theMX420/A1SCDU, itisnecessary to configurethe AlS menusunder
the CFG key, namely:

* AISConfig
* AlSStatic
* AlISVoyage

To accessthe AlS configuration setups, follow the procedure below.

AIS Config Setup

TheMX420/Al Swasdesigned to work with several types of marinetransponder
systems. The “ Transponder Type” setup allows the operator to customize the
MX420/A1S display to work with either a SAAB or ATLAS transponder (other
selections may become available in the future).

The “Static Config Update” setup is used to determine where the “Al S Static”
configuration information can be updated from. Two possible selectionsarethe
MKD (MX420/A1S) or ECDIS (aPC-based charting system). These settingsare
important to determine where the configuration setup will be done and to ensure
that all subsystems contain the same AlS configuration information.

Follow the procedure below to select the transponder type and static config
update settings:

1. Pressthe CFG key.

2. Pressthe Ekey. SAAB is the default setting.

3. Pressthe ‘Change' softkey to changeitto ATLAS.

4. Use the Up or Down arrow key to scroll to the Static Config Update line.
5. Pressthe ' Change' softkey to ECDIS. MKD isthe default selection.

6. Pressthe Ekey again to exit.
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Configuring the AIS Static Setup

The AIS Static Setup contains both the ship’ s static dataand AlS transponder
configuration. Thissetup must be done after installation or at any time changes
are made to the ship’ s Al S transponder unit.

For SAAB Type Transponder

It isimportant to note that critical AlS static setup items associated with the
AlStransponder are password protected. Setup items that require administra-
tor password are indicated in the Display Field Descriptions below. If an
invalid or missing password isused, an ‘AlS Alarm’ isdisplayed and the entry
will bergjected. Pressthe‘Cancel alarm’ softkey to continue.

For ATLAS Type Transponder
Password is not needed.

Follow the procedure below to enter the required AlS static information:

1. Press CFG key.
2. Highlight the Al S Static under the ‘ Item’ column.

Itel IS Static Configuration: ez
AIS Confi RIS Conhected (Port Si: ... Mof  [{ALS Confi
: ECDIS Connected: o Mo
E{S Vouage B PILOT Connected: ... ....Hof| [{RIS UVouag

Long Range Connected:. ... Mofl [{RAlarms
X E Anchor
ECDIS Port: | 7k CO5 S06
PILOT Port: Compass
Long Range Ports |

Pressthe Ekey to start editing the AlS Static setup.

4. The"AlSConnected (Port5): __ No” will be highlighted, pressthe Change
softkey to changeitto“Yes’.

5. Movethehighlight to AISPort. Port 5isthedefault port for AlS, if itisnot,
press 5 to select it.

6. Move the highlight to other required setup items and enter the numeric
values or press the Change softkey to toggle the value.

7. Press Ekey when done editing the AI'S Static menu.
More AIS Static configuration parameters are available by scrolling down
using the down arrow cursor key as shown below.
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IS Static Configuration:

AIS Connected (Port S ... [0
ECDIS Connected: ...

Ite
§AIS Confi

RIS Uouage M PILOT Connected: ...

Alarms Long Range Connecte Ho
Anchor Ext GPS Connected: .. M
COG 506G ECDIS Port: ....... T
Compass PILOT Port: ....... .
[ratum Lona Range Ports ............... b

Nhant by
Set AIS
Passhlord Keel |

5] t.i¢
RIS Voyage

Alarms

Anchar

COG 506 Password Level
Compaszs MMSI:.

Datum Ship

Depth

oE

Set AIS

RIS Static Configuration:
Default Power:............. . High

t.i
RIS Vowage

Chnl A - TX Mod Silent.
Alarms Chnl A = Chnl: .. 2087
Anchor Chnl B = T Mod Silent
COG 506 Chnl B = Chinl: ... 2088
Compass Med2is........ Primary
Datum External GPS:
Depth MA421 At Br ... [
LR KLt Ant, Br .o Om

Set, AIS
Fasshlord

RIS Static Configuration:

H 1. Ext GPS Ant A: Om
RIS Uouage B Ext GPS Ant B Om

larms Ext GPS Ant C: Qr
Anchor Ext GPS Ant. [ Om
COG 505 RIS GPS Ant A Om
Compass AIS GPS Ant. B Om
Datum RIS GPS Ant C: . ..o Om
eth H AIS GhPLSDHnL DK: s ..DEN-
R T unight Quer Keel: ... )

Passhlord  Keel

Note: A total of 37 lines are available under the AIS Static menu. If only
10 lines are listed, the MX420 may not be communicating with the
transponder. Verify that the correct port number (NMEA 5) is
selected and the “AIS Connected” value is set to YES.
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Display Field Descriptions:
AIS, ECDIS, PILOT, Long Range, Ext. GPS Connected:

Usethe| thange |softkey to select Y esor No. Y es meansthat the selected unit
is connected to the M X420.

ECDIS, PILOT, Long Range, Ext. GPS Port:

Usethe| change |SOftkey to select the serial port to which the deviceis con-
nected. “AlSPort” ispre-selected to NMEAS, L ong-Range Communication
portisNMEA 6, ECDISison NMEA 7 and the Pilot portison NMEA 9.

ECDISand PILOT Msg Config:

Usethe| thange |sOftkey to select between |EC or PAI S protocol for the com-
muni cation standard used with the associated device.
Long Range Reply:

Usethe| thange |SOftkey to select between AUTO, Manual or Off. In Manual

mode, the user isprompted to reply to the L ong-Range system when interro-
gated. In Auto mode, the MX420/AlS automatically sends a reply when
interrogated. InExt. Appl (Externa Application) mode, theM X420/AlS passes
the request onto the high-speed ports (ECDIS & Pilot), and waits for their
response to prepare answer back to long range system.

Password Level: (available only in SAAB transponder type selection)

Usethe| change SOftkey to select between User or Administrator. Changing

parametersrel ated to the Al Stransponder will requirethe administrator pass-
word. Editing thefollowing transponder settings bel ow requiresthe admin-
istrator password.

MMS: A 9-digit Maritime Mobile Service Identity number used for identification
of ship and message (administrator password required).

Note: When editing any transponder setup items use the administrator
password.

Ship: Enter a 20-character vessel name (administrator password required). The

IMO Number: a 9-digit IMO identification number when available (administrator
password required).
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Default Power: Usethe | change |sOftkey to select between High or Low power (ad-
ministrator password required). For SAAB transponder only.

Chnl A, Chnl B TX Mode: Use the | thanse |SOftkey to select between Transmit or

Silent (administrator password required). This selection is available under
SAAB transponder type selection only. For ATLAStransponder selection,
only Chanl A settingisavailable.

Chnl A, Chnl B Chnl: Enter the operating channel number for channels A and B
(administrator passwordrequired). Refer totableA.1for valid VHF channels

used in AIS. For SAAB transponder only.

TableA.1 AISVHF Channels

Valid VHF Channels Used in AIS
——

1-28 2001-2005
60-88 2007
201-228 2018-2028
260-287 2060-2066
2078-2088
1001-1005
1007 2201-2207
1018-1028 2218-2228
1060-1066 2260-2266
1078-1088 2278-2287
1201-2005
1218-1228
1260-1266
1278-1287

M X421 and External GPS:

Usethe | change | sOftkey to select between Primary and Secondary. The
MX421 is defaulted as the primary source of GPS datawhile the Ext. GPSis
set as the secondary.
MX421 Ant A,B,C,D:

These are four dimensions from the bow, stern, port beam, and starboard
beam to the horizontal reference point on the ship for the MX421 GPS an-
tenna used by the MX420/AIS unit. Thesum of A + B isthe length of the
ship in meters, and the sum of C + D is the width of the ship in meters.
Default values are zeroes.

Ext GPSANtA,B,C,D:
Specify the position offset of the external GPS antenna (similar to the Int.
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GPSANtA,B,CD).
AISGPSAnNt A,B,C,D:

Specify the position offset of the GPS antenna used in the MX423 AIS
transponder (administrator password required).

Height Over Ked: Enter 4 digit height (i.e. 999.9) in meters.
Softkey Descriptions:

Set AIS J Used to enter the administrator password to changecritical AlStranspon-
der setups that require the administrator password.

Send
_Kgnsl_ Push to send the keel depth to the transponder ..
change | Used to toggle through various selections available in the field.

Antenna
Location

Antenna Offset

How to change transponder settings under the AIS Static configuration
using the administrator password?

1. Pressthe CFG key.

2. Highlight the AI'S Static menu.

3. Pressthe Ekey to start editing.

4. Using the cursor key move the cursor to “Password Level: User” and press

the ,m softkey to toggle to Administrator.
5. Movethe cursor down to MMSI, Ship or Call Signfield.
6. Pressthe m softkey.
7. Enter the administrator password indicated on the password card (i.e. alvin)
To enter the password “ alvin” do the following:
a. Press and hold down the #1 key for 3 seconds. Thiswill switch to the

lowercase letter “a’.
b. The cursor will advance to the next character.
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C. Press#4 key 3 times to bring-up the letter “|”.
d. Pressthe #8 key one timefor letter “v”
e. Pressthe #3 key 3 timesfor letter “i”
f. Pressthe #5 key 2 timesfor letter “n .
0. Pressthe Done softkey.
8. Move the cursor to the MM SI number and enter the desired value.
9. Movethe highlight to “ Ship:” and spell out the name of the vessel (up to 20
alphanumeric characters).
10. Movethe highlight to “ Call Sign:” and enter up to 7 characters.
11. To change other setup items use the cursor key to scroll down or up and

enter the number or name required or press the | charge
available.
12. At the end of editing, pressthe Ekey to exit.

softkey when

Configuring the AIS Voyage

Information about the ship’s destination, ETA time and date, number of
passengers/crew and type of vessel are entered in the M X420 for each voyage
or whenever needed.

Item:
FIS SLatm

IS Uogage Cnnflgurat1on

Compaszs
Datum
Depth

Send
FPeople

ShipsCargo Tupe:

i Pleasure Craft
H Change

AIS Voyage Parameter Descriptions:

Nav Stat - Pressthe| change |SOftkey to select specific status. Thissetupitem

controlsthe Al Sstatusicon shown on the upper-right corner of
the display. See section below for all available nav-stat icons
and descriptions.

|nd|cates the destination has not been set.
ETA Time - Enter the estimated time of arrival at the desired destination.
ETA Date - Enter the estimated date of arrival at the desired destination.
Draught - Enter draught height in meters.
No. of People - Enter the number of people on board (1-8191).

Ship/Cargo Type - Use the | change |SOftkey to toggle ship cargo choices.
Refer to table A.2 for possible ship type values (0-255).
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Softkey Descriptions:

Change

paend | - press this softkey to send the information about the number of people
on-board to the transponder for broadcasting.
Nav Stat Icons and Descriptions:

Iil Vessal underway

Not Defined

Vessel not commanded, limited maneuverability, limited by draught, aground
or reserved for future use.

Ship isanchored or moored
H M X420 not communicating with transponder

- used to toggle through various values availablein thefield.

Note: Thedisplayed iconslocated on thetop-right corner of thescreenissetto
blink off every 3 secondsto allow the operator to seewhat isbehind it and
is not considered an alarm condition. An every second blinking is an
alarm condition.
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Table A.2 D NumbersUsed in AIS

Identifier No. Special craft
50 Pilot Vessel
51 Search and rescue vessel
52 Tugs
53 Port tenders
54 Vessels with anti-pollution facilities or equipment
55 Law enforcement vessels
56 Spare—for assignmentsto local vessel
57 Spare—for assignment to local vessel
58 Medical transports (as defined in the 1949 Geneva Conventions and
Additional Protocols)
59 Ships according to Resolution No. 18 (Mob-8.3)
Other Ships
First digit (*) Second Digit (*) First diait (*) Second digit (*)
1-reserved for | 0-All shipson the type - 0-Fishing
futureuse
2-WIG 1-Carrying DG, HS, or MP - 1-Towing
IMO hazard of pollutant
category A.
3-seeright 2-Carrying DG, HS, or MP 3-vessl 2-Towing and length of the
column IMO hazard or pollutant tow exceeds 200m or breadth
category , exceeds 25m
4-HSC 3-Carrying DG, HS, MP - 3-Engaged in dredging or
IMO hazard or pollutant underwater operations.
5-see above 4-Carrying DG, HS, or MP - 4-Engaged in diving
IMO hazard or pollutant operations
category C.
5-reserved for future use - 5-Engaged in Military
Operations
6-Passenger 6-reserved for Future use - 6-Sailing
ships
7- Cargo ships | 7-reserved for Future use - 7-Pleasure craft
8-Tankers 8-reserved for Future use - 8-reserved for future use
9-Other types | 9-No additional information || - 9-reserved for future use
of ships
DG: Dangerous Goods
HS: Harmful Substances
MP: Marine Pollutants
(*) Note: The identifier should be constructed by selecting the appropriate first and second digit
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AIS Function Key

Ten AlSdisplay pagesareavailableunder the Al Skey. Pressingthe Al Skey repeat-
edly will scroll through the following AlS screens (paging can also be done by
using the left or right arrow keys after pressing the AlS key), namely:

AIS1 - OWN SHIPDATA
AlIS2 - REMOTE SHIPLIST
AIS3- RX SAFETY MSGS
AlA-TX SAFETY MSG
AISE-TX SAFETY LIST
AlIS6 - REGIONAL AREAS
AIS7 - LONG RANGELIST

AIS8 - AISDATA LINK (for SAAB transponder only)

AlIS9 - AlS Status

AIS10- AlSPassword (for SAAB transponder only)

AIS 1 — OWN SHIP DATA

This display shows the ship’s information transmitted by the AIS transponder.
Information such as ships's name, MMSI #, call sign, IMO #, ship type/cargo,
navigation statusare all configured under the A1 S Static setup, whilethe destina-
tion and ETA are taken from the AIS Voyage setup. It also gives you an idea
which GPSisbeing used under the GPS Sourcefield and its antenna offset data.

Dl SHIF AT

Hame: Macintosh
MMST: 4251
CALLSIGH: ApPled
IMO: 99923

Lat. 33°48.5030H
Lon. 118°21.18290

Destination:
Lona Beach Harbor

CoG: 182° S0G:
HDG: 186° ROT:

AGE: 999
Maw Stat: Mot Defined
ShipsCargo Tupe: 37
GPS Source: PRIMARY
GPS Ant Pos  A:O00
B-

02.0 Kt C:00

004 ®#min D200
ETA Time: 033
Date: 05-28

Display Field Descriptions:

Name; Vessd'sname
MMS: Maritime Mobile Service I dentity number used for identification of
ship and message
Ship/Cargo Type: Ship & Cargo Type (seetable A-1 for values)
AGE Age, in seconds, of the information on the display
Version 1.5 151



Operator’s Manual Automatic Identifaction System

Nav Sat:
CALL SIGN:
IMO:

GPS Source:

Lat/Lon:
GPSAnNt Pos:

HDG:

COG:

ETA:

ROT:

SOG:
Destination:

Navigation status as entered in AlS V oyage setup

Assigned radio call sign

International Marine Organization number (when availabl€)
Source of the GPS information in use. The choices are Primary
(MX421 smart GPSantenna), Secondary (Second navigation GPS),
and Backup (M X423 Transponder GPS).

Position fix of the GPSin use.

In-use GPS Antennalocation (A, B, C & D values see below) with
reference to aft of bow and port or starboard of centerline.

Gyro reading, in degrees.

Course Over Ground (degrees)

Estimated time of arrival (date & time).

Ship’s Rate-Of-Turn, in degrees per minute.

Speed Over Ground (knots)

Operator entered destination under the AISV oyage setup screen..

Antenna
Location

GPS Antenna Offset Diagram
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AIS 2 - Remote Ship List

This display shows alist of ships equipped with AlS transpondersthat are being
tracked within VHF range. Thelist can be sorted by range from your location or by
bearing. Because of spacelimitation, only 7 vesselsare displayed per page. More

data can be displayed by pressing the | " ‘ softkey then pressing the ] HEwT
softkey.

Operator’s Manual

DS REMOTE SHIF LIS TRE FEMOTE SHIF LIs

TGT MMSI  BRG RMG HAME TGT MMSI  ERG RNG NAME [eNES

00F 132436 2836 999 Robin Hoo 00F 132436 286 999 Robin Hood

01F 97344 236 999 Queen Latifa 01F 97344 236 999 Queen Latifa

02k 733 286 999 Lion King 02k 733 286 999 Lion King

SRTBY | ¢-— | -——+ | SRTBY | MORE MEXT | PREW | BACK
BRG 15° | 15° | RHG | PAGE | PREE |

Pressing the | S%LE" | softkey will show the display below (note the BRG range
indicated on the top-right corner of the display). Y ou can scroll |eft or right by

pressing the| ‘15 o| = | softkey to list other shipsaround you in 15 degree

increments.

TGT MMST ERG RHG HAME

azk 733 077 993 Lion King

01k 97344 077 999 Queen Latifa

00k 132436 077 999 Robin Hood

SRT BY —— ——— SRT BY MORE
ERG 157 157 RHG
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Display Field Description:

TGT: Target number of MMSI database for quick vessel access. TGT corre-
sponds with vessels shown on the PLOT3 display. Theicon indicatesthe
vessel type.

AIS2 icons and their meaning:

[ (Flag) ClassA or Class B vessel
= Base Station

< Search and Rescue (SAR)

& AidstoNavigation
MM SI: Defines the unique vessel 1D
RNG: Range (meters) from your ship to the remote vessel
BRG: Bearing (degrees) from your ship to the remote vessel
NAME: Name of remote vessel

Softkey Descriptions

SRILEY | - User can choose to have alist of MM Sls displayed in 15 degreesincre-
ments.

‘I== |- Shift bearing search by 15 degrees | eft

| —

15° | - Shift bearing search by 15 degreesright
sRTE¥ |- User can choose to display the MM SIs by distance relative to the vessel
| "RE | . Additional softkeysare available
HEsT | - Showsthe next 7 MMSls

FREY | - Showsthe previous 7 MMSIs

E - Return to the original softkey setup
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AIS 3 - RECEIVED (RX) SAFETY MESSAGES

This display stores all AIS safety messages broadcast by other AIS stations or
messages addressed to your ship. TheMX420/A1Swill retain thelast 100 messages
received. You have the option to manually delete the message by pressing the

FEL | softkey. When the number of messages exceeds 100, the oldest message

will be overwritten.

= SHFETY MSG=

RECEIPT TIME

01-0&8 00:00:00

Cargo Ship Containing Hazardou

s Material In Meed of Support

NEXT | PREY
MEG | MEG

Display Field Descriptions:

RECEIPT TIME - Date and time the message was received
SENDER MMSI - MMSI ID of the originator of the message
MODE: ADDRESSED - sent only to this vessel

BROADCAST - sent to all vessels

Text Messagereceived.
Softkey Descriptions:

HERT | - pressthis softkey to display the next message received (maximum of 100

messages are stored in memory)

e |- pressthis softkey to display the previous message received

’ﬁ\ - delete the displayed message
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AIS 4 - TRANSMIT (TX) SAFETY MESSAGE

Thisdisplay allows you to write and send short text messages dealing with safety
at seaand broadcastittoall Al Sequipped vesselsor addressit to aspecific station.

T SAFETY MSG
: AUTD SELECT

MODE: ADDRESSED TGT:

TEXT STRIMG: MMSI: 0O

HEAFE T M [

ML: AUTO SELECT
MODE: ADDRESSED TET:
TEXT STRIMG: MMSI: O

TOGELE | TOGGLE
CHHL

Tt SAFET % Mais
OUTPUT CHHL: AUTO SELECT

MODE: ADDRESSED TET: 0
TEXT STRING: MMSI: 0

Display Field Descriptions:

OUTPUT CHNL - Thisfield specifies which channel isto be used for sending the
safety message. User can scroll through four different settings. The data
displayed in thisfield can be altered by pressing the Ekey then press the

TOEELE | softkey repeatedly to toggle through 4 choices, namely: Auto Se-
lect, Channel A, Channel B or Both A&B. Default valueis Auto Select.
MODE- Thisfield showswhether the message isto be output to a specific MM SI
(addressed) or output to all MM Sls (broadcast). Pressing the| THeecE | softkey
will select either ADDRESSED or BROADCAST

TGT - Thisfield givesthe short target number whichisdirected to the appropri-
ate MMSI.

MMS - Thisfield indicates the MM SI number related to the target (TGT) number
selected to send the text message.

TEXT String - Enter the text message to be sent using the al phanumeric keypad.

Softkey Descriptions:
The softkeys can be displayed by pressing the Ekey first.
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TIEELE | - Each time this soft key is pressed, the transponder channel selection is
changed. Thefollowing values are avail able:

AUTO SELECT - transponder determines on which channel to
broadcast the information

CHANNEL A - broadcast on channel A only
CHANNEL B - broadcast on channel B only
BOTH A & B - broadcast on both channels

THHELE |- This softkey togglesthe output mode between ADDRESSED or BROAD-

CAST. When addressed is selected, the MM S| number will be displayed
automatically when the TGT number is specified.

T - Pressing this softkey sendsthe text message to the transponder for broad-
casting.

E - Show more softkeys

rimIT | - Pressing thiskey sendsthe number of people (specifiedinthe AISVoyage
setup) to the transponder.

SHIT | - Pressing this softkey commands the transponder to send the Height Over
Keel asset inthe AlS Static configuration screen.

ﬂ- Showsthe previous softkeys

Note: Don't forget to press the E key to exit the editing mode.
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AIS5-TX SAFETY LIST

This display allows you to scroll through the safety messages you transmitted
under the AIS4 (TX SAFETY MSG) display.

= SHFEFETY LI=T

TRAMSMIT TIME MODE

Display Field Description:
Trangmit Time - Time the message was transmitted
Mode - Whether it was addressed or broadcast
M essage Field

Softkey Description:
HEXT | - View next message

e E View previous message
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AlS 6 - REGIONAL AREAS

Two VHF and one DSC receiver channels have been designated for Al Suseworld-
wide. Thesefrequencies are:

* AIS1 (Channe 87B, 161.975 MHz, (2087)

* AIS2 (Channe 88B, 162.025 MHz, (2088)

* DSC (Channd 70, 156.525 MHz)
Under normal masterless operation, the M X423 Al Stransponder operates autono-
mously with other ships or AlS base stations using the AIS1 & 2 frequencies.
When entering areas controlled by a competent authority (i.e. Coast Guard) under
Vehicle Tracking System (VTS) rules, the MX423 AIS transponder can be polled
and controlled by the VTS station. In this situation, data communication between
ship-to- ship and ship-to-shorestationsare donethrough the DSC frequency (chan-
nel 70). All VTSrelated activities are happening without any user intervention.

The controlling VTS base station schedules all ship’s data transmission and pro-
videsthe regional parameters shown in AlIS 6 display, such as:

* Operating frequency, bandwidth and mode of Channel A & B receivers

* Northeast and Southwest corner coordinates of the region

® Zonesize

¢ Dateandtimetag

These parametersare stored in the memory bank of the Al Stransponder and can be
displayed in the MX420/A1S CDU. Up to eight regions can be stored by the
transponder. The AlS constantly checks the stored region boundaries and com-
paresittoitsown position. If the distanceto theregion boundariesisgreater than
500 miles from its own position or the time tag was older than five weeks, those
stored regions will be erased from memory.

The operator (administrator) has the option to do a full or partia editing of the
regional parameters when needed. The conditions below have to be observed
when editing:

¢ Usethecorrect channel numbers(seetable A-1, page 143 orinthe Al Scard)

e L atitude difference should be no less that 20 NM or larger than 200 NM

* | ongitude difference should be no less than 20 NM or larger than 200 NM

* The zone size should be no less than 1 square mile or larger than 8 square

miles

¢ Distanceto the zoneisless than 500 NM from you current position

Manual entries violating any of the above conditions will be rejected by the AIS

transponder without notifying the operator. If the region memory isfull, the oldest
regional memory will be replaced by anewly accepted one.
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F!IS FEGIOHAL ARER=[S
FEGIOM: 1 IM USE: Yes TIME: 12:0077F

CHAMMEL EAND TxrRx
CHHL A: 4000 Hormal Yo
CHHL EB: 3000 Hatrraw W
POWER: High

ME LAT:M ZZ°12.0000 SW LAT:H 20°00.0000
HE LOM:l 118°12.0000 S LOM: W 135°00.0000
Z0HME SIZE: O Mm. Updated At: 00:00 O0-0

HE
REGIOH

REGIOH

Display Field Descriptions:
REGION-  RegionID (1- 8)

IN USE- Y ESif theshipiscurrently operating inthedisplayed region or NO
if not

TIME - Timein theregion, HH:MM format

CHANNEL - Channel number assigned to channelsA & B

BAND - Normal or Narrow bandwidth

TX/RX - Transmit and receive channel status

Vaues: (N) the channel isnotin use
(Y) the channel isin use
POWER - Power level (High or Low)

NE LAT,NE LON, SW LAT, SW LON - Northeast and Southwest corner coordi-
nates of theregion area

ZONE SIZE- innautical miles
Updated at:  Date and time tag of the regional parameters

Softkey Descriptions:

HEXT
@ - softkey used to display information for the next region.
[—_‘HE%N - softkey used to display information for the previous region.

REFRESH| - request new regional parameters from the transponder.

Note: The MX420 or MKD will inform the operator if the zone size or delta Lat/Lon
are too small. Also, the vessel’s position must be within 500 Nm of the
region or the AIS will not accept the input.
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AlIS 7- LONG RANGE (LR) DISPLAY

This display shows a list of queries by other AIS stations going through the
INMARSAT-C or other long-range communication systems. The MX420/AlS can be
set to respond to long-rangeinterrogati ons either automatically, manually (default) or
by external application. When the setting isin AUTO, the MX420 will provide the
requested information automatically. When in MANUAL, the operator needs to

pressthei st | softkey to reply. This softkeys can be brought up by pressing the
E key. Every time along range query isreceived, the MX420 will pop-up a message
window accompanied by an audio alarm. When in “Ext Appl” mode the external
application will need to respond to the MX420/AIS with permission to reply.

Tolook at thelong-rangelist, pressthe AlSkey several timesuntil it showsthe AIS7
Long Range screen (as shown below).

LOHG RAHGE LIS “
N

97844 MO HEE W OB HE
vII MO Ker wonEn E

Display Field Descriptions:

ID Query index number (0-99)

TIME Time when the long-range message was received (HH:MM)
MMSI ID of requesting station

REPLY Y ES-means the query has been answered

NO - means no reply has been sent yet

ABCEFIOPUW - an ‘X’ under each letter heading denotes the information re-
guested in the interrogation message
Reply message description:
A - Ship’'s: name, call sign and IMO number
B - Date and time of message composition
C - Position
E- Course over ground
F - Speed over ground
| - Destination and Estimate Time of Arrival (ETA)
O - Draught
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P - Ship/Cargo type
U- Ship’s: length, breath, type
W - Persons on board

Softkey Descriptions:
Pressing the E key will bring up the following softkeys:

ﬁ pressthissoftkey to advancethedisplay to show the next page of informa-
tion.

FREY | pressthiskey to show the previous page of information.
] ettt | this softkey becomesavailable only when Long Rangeinquiry isreceived,
otherwiseit will not be there.

To reply to long-range interrogation in manual mode, do the following:

TN
1. Pressthe <\Av'|zs/' key several times until the AlS 7 screen appears.

2. Pressthe E key to show the softkeys.

3. Pr%s@ softkey. A pop-up window requesting for an 1D number will appear.
4. Enter the listed 1D number to reply to.

5. PressE key to exit.
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AIS 8 — AIS DATA LINK STATUS

Thisdisplay givesthe user anideaof how busy isthe AlStransponder. Total loading
should not be more than 80% on each channel for efficient operation.

IS AIS HAI= DATH LINE

Age 38 sec 38 sec

CHHL A CHHL B
Mode: AUTOMOMOUS  ASSIGHED
Loadd: 5% a%

Total MMSI=: ) )

Display Field Descriptions:

Age:  Number of seconds when last message was received (1-999).
Maode: The Al Stransponder operation can either be autonomous or assigned.
Load: AlSreceiver throughput (0 — 100%).

Total MM SIs: Total number of vessels using the AIS system (O - 500).

Note: This display is available only under SAAB transponder selection. Not
shown under ATLAS.

Version 1.5 163



Operator’s Manual Datum List

AIS 9 - AIS STATUS
This display shows the operational status of the AlS transponder. The M X420
queries the transponder everytime the AIS 9 screen is accessed.

: Primary Externa
JAIS: HDG Dat.a In Use

Thetable below isalist of possible text messages generated by the AlS transpon-
der:

Table A.3 - AIS9 Display Messages

Text Message
AIS: UTC Clock Lost
AIS: Primary External DGNSS In Use
AIS: Primary External GNSS In Use
AIS: Backup DGNSS In Use (Beacon)
AIS: Backup DGNSS In Use (Msg 17)
AIS: Backup GNSS In Use
AIS: Primary External SOG/COG In Use
AIS: Backup SOG/COG In Use
AIS: HDG Data In Use
AIS: ROT Dataln Use
AIS: Other ROT Source In Use

AIS: Channel Management Parameters Changed
AIS: Secondary External DGNSS In Use

AlS: Secondary External GNSS In Use

AIS: Secondary External SOG/COG In Use
AIS: UTC Clock OK

AlS: Boot Sequence In Process
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AlIS 10 - AIS Password

For security purposes, two authorization levels are provided in the MX420 and AlS
transponder, namely:

*  User (default password “user”)

¢ Administrator (see password card for default password)
Theuser level can control most of the* AlS Static” setups, except for the: MM SI, Ship
Name, Call Sign, and IMO. These settings are critical to the proper operation of the
AIlS system and will require an administrator password when editing.

TheAlSpassword isprinted on atear-off pagelocated at the end of thismanual. Use
the default administrator password after installation to enter the ship’ sname, IMO #,
MMSI #, cal sign, default power and transmitter A & B modes. Please detach this
pageand storeitinasafe placefor security. Y ouwill need the administrator password
again when changing any of the configuration itemsthat controlsthe transponder or
when assigning a new administrator password.

Note: If you decide to change the default administrator password, make
sure you use a password that you will not forget. You should use
a minimum of 4 characters (maximum of 8) and avoid using special
characters like $,* or >. The password is case sensitive.

Remember if you forget or lose the password, you will not be able to
make changes to the transponder setups under “AlS Static”. We
have no way of recalling your personal password. However, we can
reset the transponder to the default password. This can only be
done in the factory.

The AlS 10 screen allows you to change the default passwords of the user or admin-
istrator level authorization. Y ou need to type the current password first before you
can changeit.

HIS Fas=uwor

PRSSWORD LEVEL: ADMINISTRATOR

CURRENT PRSSWORD:
MEW ADMINISTRATOR PASSWORD:

HEW USER PRSSWORD:

Softkey description:
Press the E key to show the two softkeys below:

‘ TORSLE | pressing this softkey will toggle the password level to either auser or
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administrator.

HFDATE [ sends the new password to the Al Stransponder. Password changeis

not effective until this softkey is pressed.

How to change the administrator or user password?

2.

"9,
AlS )

. Press the :\g‘/ key several times until the *AlS 10 - AIS Password’ screen is

displayed.
Pressthe Ekey.

3. Makesurethe“PASSWORD LEVEL” isset to ADMINISTRATOR. If not, press

the TOGGLE LEVEL softkey. (Substitute with theUSER | evel to changethe User
Password)

4. Enter the current password. To bring up thelowercaseletters, pressthe key with

5.

6.
7.

thedesired letter and hold it down for about 3 seconds. Oncethefirstletterisin
lowercasethe succeeding letterswill beinlowercase. Y ou may haveto pressthe
numeric keysonceor twiceto get thedesired letter (i.e. to get theletter “i”, press
the#3 key 3times). The cursor will advanceto the next character automatically
when you pause for morethan 2 seconds. Usea4-character minimum password.
A password can be up to 8 characters.

Press the down arrow cursor key to move the cursor to ‘NEW ADMINISTRA-
TOR PASSWORD:’ field.

Enter the new password.
Press the | “FPATE | softkey to save the new password into the Al'S transponder..

8. Write down the new password and store it in a secure place.
Note: This display is available only under SAAB transponder selection. Not

shown under ATLAS.
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PLOT 3 — AIS Plot Screen

The PLOT3 screen is accessed by pressing the PLOT key several times until the
PLOT3 screen is shown. This display shows a graphical representation of the area
surrounding the vessel. All boats equipped with AIS that are within the display
resolutionwill be shown. Each boat icon hasan index number next toit corresponding
tothetarget number showninthe*AlS2 - Remote Ship List” display. Theboat icons
are oriented according to their heading. The boat in the center of the screenisyour

ship. Tozoom-inpressthe| &2 |key.

B FLOT 3 B 03 1Hm M T H FLOT 3 B0t
AL SHIF TGT: —
ST
CALLSGN Robin Hood
ALLSEH  BetaS ‘

SHIP.CAREO: ]
HDG ROT L DG290° ROT & 2 gy
COG 505 Lom |COG295° 506 5.0 Lo
R ERG 2o [? 0.0 ERs2il .

R T o e

Softkey Description:

M l - This softkey enables the user to quickly view information for the next
target. Inaddition to the ship identification data, the range and bear-
ing from your ship to thetarget is also calculated.

o This softkey enablesthe user to quickly view information for the previ-
ous target.

Lialj - This softkey enables the user to quickly access information for a spe-
cific target in the list by entering its ID number. It gives access to

information from all vessels in the database. The displayed vessels
are the same ones listed in the AIS2 Remote Ship List display. The
MKD will not accept invalid targets, or targets for which there is no
information.

¢S |- zoomIn.
K

[ |- Zoom Ouit.
Plot 3 Icons:
. Class A or B vessel

= Base Station
-+ Search and Rescue (SAR)

P Aidsto Navigation
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Appendix B - Datum List

Thereceiver supports more than 100 datums. Table A-1 provides the names and
abbreviations for these datums.

Table A-1. Datum Names and Abbreviations

WGS-84 W84 HJORSEY 1955 HJO
WGS-84 + OFFSET Wpo HONG KONG 1963 HKD
WGS-72 W72 INDIAN (VIETNAM) ivi
EUROPEAN 1950 EUR INDIAN (INDIA) iin
NAD 27 (CONUS) NAS IRELAND 1965 IRL
NORTH AMERICAN 1983  NAR ISTS 073 ASTRO 1969 IST
ADINDAN ADI JOHNSTON 1S. 1961 JOH
AFGOOYE AFG KANDAWALA KAN
AIN EL ABD 1970 AIN KERGUELEN ISLAND KEG
ANNA 1 ASTRO 1965 ANO NAD 27 (CANADA) ncd
ARC 1950 ARF NAD 27 (CANAL ZONE) ncz
ARC 1960 ARS NAD 27 (CARIBBEAN) ner
ASCENSION ISL. 1958 AC NAD 27 (CENT. AMER) nca
ASTRO BEACON E ATF NAD 27 (CUBA) ncu
ASTRO B4 SOROL ATL ast NAD 27 (GREENLAND) ngl
ASTRO DOS 71/4 B NAD 27 (MEXICO) nmx
ASTRONOMIC ST. 1952 AQ OBERVATORIO 1966 nob
AUSTRALIAN 1966 AUA OLD EGYPTIAN OEG
AUSTRALIAN 1984 AUG OLD HAWAIIAN OHA
BANGLADESH ban OMAN FAH
BELLEVUE (IGN) IBE 0.S.G.B 1936 oGB
BERMUDA 1957 BER PICO DE LAS NIEVES PLN
BOGOTA OBSERVATORY  BOO PITCAIRN ASTRO 1967 PIT
CAMPO INCHAUSPE CAI PROV. S. CHILEAN 63 HIT
CANTON ASTRO 1966 CAO PROV. S. AMER. 1956 PRP
CAPE CAP PUERTO RICO PUR
CAPE CANAVERAL CAC QATAR NATIONAL QAT
CARTHAGE CGE QORNOQ Qou
CHATHAM 1971 CHI REUNION REU
CHUA ASTRO CHU ROME 1940 MOD
CORREGOALEGRE COA RT 90 SWEDISH sve
DJAKARTA (BATAVIA) BAT SANTO (DOS) SAE
DOS 1968 Glz SAO BRAZ SOA
EASTER ISLAND 1967 EAS SAPPER HILL 1943 SAP
EURO 1950 (Western) awe SCHWARZECK SCK
EURO 1950 (Cyprus) ecy SOUTH AMERICAN 1969  SAN
EURO 1950 (Egypt) eeg SOUTHASIA SOA
EURO 1950 (Iran) eir SOUTHEAST BASE seb
EURO 1950 (Sicily) es SOUTHWEST BASE anb
EUROPEAN 1979 EUS TIMBALAI 1948 TIL
FINNISH - KKJ fin TOKYO TOY
GANDAJKA BASE gan TRISTAN ASTRO 1968 TDC
GEODETIC DATUM 1949  GEO VITI LEVU 1916 MVS
GUAM 1963 GUA WAKE-ENIWETOK 1960 ENW
GUX 1 ASTRO DOB ZANDRIJ ZAN
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Appendix C - Beacon List

The following list of known DGPS beacon transmission sitesis com-
piled from government agencies and several publications. There may
be other beacon sites available which are not on the following list, as
the network continuesto grow. Y ou can usually find moreinformation
regarding available beacon stations from the maritime authority in the
country you are in. Leica assumes no responsibility for the accuracy
of the information which follows; it is only provided as a matter of

convenience.

ALGERIA CORNY POINT
12900’ S.131°00E.

RAX ,CAXI NE, LT. 316.0 kHz

36°%00'N.0257 E 200 baud

287.0kHz D710

Xxx baud

Range: 200 n.m. GLADSTONE

ID; ----—-- KARRATHA
20745 S116%27E.

ALBANY, WA 200 baud

35°05 S11754°E. ID:701

315.0kHz HORN ISLAND

200 baud 10°36' S.14°18 E.

ID:711 3200kHz

BRISBANE, QLD. 200 baud

27°04' S. 15303 E. ID:702

294.0kHz BELGIUM

ID:707 HASSELT

CAPE FLATTERY, QLD. 50°56'N. 05°20°E.

14°57 S14518'E. Baud: xxx

304.0 kHz Range: 108 n.m.

200 baud 00STDYCK

D700 51°16'N. 0226 E.

CAPE SCHANCK 3115kHz

38°30' S.144%53 E. Baud: xxx

314.0kHz Range: 59 n.m.

200 baud OOSTENDEN PHARE

ID:700 51°14'N.02S5 E.

312.0kHz

100 baud
Range: 119 n.m.
ID:420

REF1: 640
REF2: 641

BERMUDA

ST. DAVIS HEAD
32022 N.64°39'W.
311.5kHz

100 baud

ID:420

REF1: 640

REF2: 641
BRAZIL

PONTA DE SAO

MARCOS

02°29' N.44°18'W.
300.5kHz

300 baud

ID:

REF1:

BULGARIA

CAVARNA

4325 N.2822E.
300.0 kHz
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Range: 100 n.m.

CANADA

GREAT LAKES

POINT PETRIE
43%50' N. 77°09° W.
303.0kHz

100 baud

ID:

REF1:

REF2:

PORT WELLER
43°15' N. 79°13'W.
302.0kHz

100 baud

ID:

REF1:

REF2:

SOMBRA

42043 N. 82°29'W.
306.0 kHz

100 baud

ID:

REF1:

REF2:

TROIS RIVIERES
46°23 N. 72°27'W.
321.0kHz

100 baud

ID:928

REF1: 314

REF2: 315

LAUZON

46°48' N. 71°09'W.
314.0kHz

100 baud

ID:927

REF1: 316

170

REF2: 317
ST JEAN SUR

RICHELIEU
46°19' N. 73°18'W.
308.0kHz

100 baud

1D:929

REF1: 312

REF2: 313

WIARTON
44°42' N.81°08'W.
TBAkHz

100 baud

ID:918

REF1: 310

REF2: 311

EAST COAST

Planned:

HALIFAX

44°40' N. 63°36'W.
TBAkHz

200 baud

ID:938

REF1: 328

REF2: 329

EAST POINT
46°27' N. 61°58'W.
314.0kHz

100 baud

1D:937

REF1: 330

REF2: 331

RIVIERE DU LOUP
47045 N. 69°36'W.
TBAkHz

100 baud

ID:926
REF1: 318
REF2: 319

MOISIE

50°12" N. 66°07'W.
314.0kHz

100 baud

ID:925

REF1: 320

REF2: 321

PT. ESCUMINIAC
47°40' N. 64°%47'W.
TBAkHz

200 baud

1D:936

REF1: 332

REF2: 333

CRANBERRY

ISLAND

45°19' N. 60°%55'W.
286.0kHz

100 baud

ID:934

REF1: 336

REF2: 337

RIGOLET

54°15" N. 58°30'W.
TBA kHz

100 baud

1D:947

REF1: 348

REF2: 349

CAP. DES ROSIERS
48°51 N.64°12'W.
TBAKHz

100 baud
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ID:924
REF1: 322
REF2: 323

LA ROMAINE
50°12" N.60°41T'W.
TBAkHz

100 baud

ID:923

REF1: 324

REF2: 325

DEVIL’S HEAD
49°07' N.5824'W.
TBAkHz

100 baud

1D:943

REF1: 344

REF2: 345

CAPE BONAVISTA
4842 N.53°05'W.
TBAkHz

100 baud

1D:943

REF1: 346

REF2: 347

PARTRIDGE ISLAND
45°14' N.66°03'W.
311.0kHz

100 baud

ID:939

REF1: 326

REF2: 327

WESTERN HEAD
4359 N.64°39'W.
296.0 kHz, 100 baud
ID:935

REF1: 334

REF2: 335

CAPE RACE
46°39' N.53°04'W.
288.0kHz

100 baud

1D:940

REF1: 338

REF2: 339

PORT AUX

BASQUES (NFLD)
47°34' N.59°09'W.
290.0kHz

100 baud

1D:941

REF1: 340

REF2: 341

PISTOLET BAY
51929 N.55%48'W.
317.0kHz

100 baud

1D:944

REFL:

REF2:

WEST COAST

TRIPLE ISLAND
54°17 N.130°52'W.
308.0 kHz

100 baud

ID:

REF1:

REF2:

POINT ATKINSON
49°19' N.123°15'W.
320.0 kHz

100 baud

1D:902

REF1: 302

REF2: 303

RACE ROCKS
48°18 N.123°32'W.
309.9kHz

100 baud

ID:

REF1:

REF2:

Planned:

ALERT BAY
50°35' N.125%55'W.
309.9kHz

100 baud

1D:909

REF1: 300

REF2: 301

TOFINO

48°18 N.123°32'W.
309.9 kHz

200 baud

1D:908

REFL: 304

REF2: 305

SANDSPIT

53°14' N.131°48'W.
TBA kHz

100 baud

1D:906

REF1: 305

REF2: 306
CHINA

BEI TANG

39°06' N.117°43'E.
3105kHz

200 baud

ID: BT
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REFL: 608 DENMARK 60°30'N.27°30°E.
REF2: 609 —————— —— 507 0 kHz
QINGHUANGDAO  HAMNIEROBDE Renge: 135n.m.
39%55 N.119937E. odyiiets ' KOKKOLA
2875KkHz 100 b 63°50'N.23°10' E
200 baud _ 2905 kHz
ID: QH ID:451 Range: 135 n.m
REFL 606 REFL: 700 M-
REF2. 607 REF2: 701 KUOPIO
: SKAGEN 63°00'N.27°30'E
DA SAN SHAN N, 10736 2050 kHz
3852 N.121%50°E. 2060 kHz ) Range: 38 n.m.
gg(l)-i ';quZ 100 baud MARJANIEMI
DS ID: 453 65202’ N.24°35'E
RIéFl‘ 00 REF1: 3145kHz
REFZ: 603 REF2: Range: 135 n.m.
' BLAAVANDS HUK PORKKALA
WANG JIA M,’AI DAO 5N, 0BTSE. 59958’ N.24%3 E
36°O4kN.120°26 E 5900 Kl iz 2035 kilz
. ID:452 1D:400
IFetl)—iF'\f- EE)514 REFL REFL:600
: : REF2:
REF2: 615 REF2
BAO HU ESTONIA Eggg%oso, i
g‘l’gogk';"-ﬂ%ef NARVA 2025 kHz
500 baudz 5028 N.28°02'E. Range: 135 n.m.
ID: BH 295.5kHz MANTYLUOTO
REF1L: 652 Range: 100 n.m. 61936 n.2128'E.
REF2: 653 RISTNALT. 287.5kHz
58%56'N.22904'E. 100 baud
SHA,NGH’Z':('X, 307.0kHz ID:401
XX N'I’(‘X E 100 baud REFL: 601
?éﬁ:u de ID:530 REF2:
D: 840 OUTOKUMPU
REF1: REFL 62°41'N. 2601 E.
: REF2 3045 kHz
REF2: -
16 Stations Planned ENLAED_ e 100 baud
KLAMILA
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1D:403
REF1: 603
REF2:

PUUMALA
61924'N.28°14'E.
290.0 kHz

100 baud
ID:402

REF1: 602
SAVONLINNA
61°55'N.28°45'E.
Range: 38 n.m.
TURKU
60°26'N.22°13' E
3015 kHz
Range: 108 n.m.
VAASA
63°13'N.21°10E
294.0kHz
Range: 135 n.m.

FRANCE

ECKMUHL
47°48N. 04°23'W.
3125kHz

100 Baud

ID:

REFL:

REF2:

GATTEVILLE
4942 N. 01°16'W.
290 kHz

Range: 97 n.m.

ILE DE GROIX PEN MEN

47°39,N. 03°31'W.
309.0 kHz
Range: 97 nm.

LES BALEINES

46°15N. 01°34'W.

305.0 kHz
Range: 97 n.m.

LES SABLES

46°31,N. 01°48'W.

307.0kHz
Range: 108 n.m.

CAPE FERRET

44°39,N. 01°15'W.

310.0kHz
Range: 97 n.m.
CAP BEAR
42°31,N. 0308 E.
304.5kHz
Range: 97 n.m.

CAP S MATHIEU

PHARE

48°20,N. 04°0846'E.

3105 kHz
Range: 97 n.m.

PONT DE BUIS

48°18,N. 04°0546'E.

3085 kHz
Range: 108 n.m.

PORQUEROLLES

PHARE

42°59N. 06°12’E.
286.5kHz
Range: 195 n.m.

REVELLATA

(Corsica)
42035N. 08°46'E.
2945 kHz

100 Baud

GERMANY

KOBLENZ
50°22,N. 07°35'E.
302.5 kHz
Range: 122 n.m.

WUSTROW
54%0,N. 12°23'E.
308.0kHz

200 Baud
1D:491

HELGOLAND,
DUNE

54°11N. O7°4'E.
2985 kHz

200 Baud
1D:492

ZEVEN

53°17,N. 015'E.
3035 kHz
Range: 154 n.m.
ICELAND

REYKJANES
63%49,N. 22°42'E.
2935 kHz

100 baud

1D:411

BJARGTANGAR
65°30,N. 24°31'W.
300.0kHz

100 baud

ID:412

SKAGATA
66°07,N. 20°06'W..
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2890 kHz REFL: 670 34916 N.136%4°E.
1 .
wonowgo B0
52058 N. 06°00'E o
RAUFARHUFN 25 REFL
Range: 150 n.m. REEY:
66°27,N. 1527 W.. TALY : '
T oo i
100 baud : :
' 21°09'N. 09°31'E 100/200 baud
2980 kHz ID:
DJUPIVOGUR : .
: REFL:
bokpviindis :ah:lg:Rllzo S -Ir_nE'UCA REF2
2910 kHz , ) 40°00' N.144°18 E.
100 baud 39947 N. 1822 E
309.0 kHz
ID:415 2920kHz 100/200 baud
SKARDSFJARA Regne: 150 n.m. ID:
63°3LN. 17959'W.. SVITO LO CAPO REFL:
287.0 kHz 38°11'N. 12244 E REF2:
100 baud 3065 kHz 4322 N.14028 E.
ID:416 Range: 150 n.m. 316.0kHz
100/200 baud
TRIESTE D:
LOOP HEAD sz REF2:
52034 N. 09°56'E. ange: Lonm. 42058 N.14423 E.
293.0 kHz VIESTE 2830kHz
Range: 150 n.m. 41953 N. 16°11'E 100/200 baud
2925 kHz ID:
MIZEN HEAD
: REFL:
5127, N. 0948 E. Range: 150 n.m. REFo.
JAPAN .
igg'%ﬂz A = = 41925 NL140°0SE.
D430 TURUGI-ZAKI 309.0kHz
REFL: 660 35°08 N.13P40E. 1007200 baud
300.0 kHz 'RDE-Fl_
TORY ISLAND 1907200 baud REF2
55°16)N. 08°15 E. REFL: 41926 N.14128 E.
2885. kHz REFD: 3020 kHz
100 baud 100/200 baud
D435 DAIOH-ZANI
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ID:
REF1:
REF2:

38%7 N.139%50'E.

288.0kHz
100/200 baud
ID:

REF1:

REF2:

3751 N.136%55'E.

295.0kHz
100/200 baud
ID:

REF1:

REF2:

30°16' N.141°35'E.

316.0kHz
100/200 baud
ID:

REF1:

REF2:

35°42' N.1A0°%52°E.

295.0kHz
100/200 baud
ID:

REF1:

REF2:

34%53 N.132°02'E.

305.0kHz
100/200 baud
ID:

REF1:

REF2:

3352 N.129°41'E.

295.0kHz
100/200 baud
ID:

REF1:

REF2:

33%05' N.139%51'E.

302.0kHz
100/200 baud

ID:

REF1:

REF2:

3315 N.134°11'E.
295.0kHz
100/200 baud

ID:

REF1:

REF2:

31959 N.128%21'E.
302.0kHz
100/200 baud

ID:

REF1:

REF2:

31922 N.131°20'E.
309.0kHz
100/200 baud

ID:

REF1:

REF2:

LATVIA

VENTSPILS
57°22,N. 21°31'E.
308.5. kHz

100 baud

LITHUANIA

GILZERIJEN
51°37'N. 04°%56'E.
302.05kHz
Range: 100 n.m.

HOEK VAN

HOLLAND
51959,N. 04°07'E.
3125kHz

100 baud

ID:425

REF1: 650
REF2: 651

IJIMUIDEN PHARE

52028 N. 04°35'E.
301.0kHz
Range: 49 n.m.

VLIELAND PHARE

53°18'N. 05°04'E.
294.0kHz
Range: 119 n.m.

NORWAY

ANDENES
69°20'N. 16°08'E.
311.0kHz

Range: 162 n.m.
BJORNAYA
74°30'N. 19°00'E.

e —— 0 N0) (4

KLEIPADA
55°43N. 21°05'E.
304.5kHz

Range: 50 n.m.
NIDA

55°18'N. 21°00'E.
3155kHz

Range: 20 n.m.

NETHERLANDS

Range: 200 n.m.
EKOFISK
56°35'N. 03°12’E.
289.0 kHz

Range: 100 n.m.
FAERDER

50°01,N. 10°31'E.
3105kHz
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100 baud

ID: 500

REF1: 780
FRUHOLMEN
71906'N. 23%59°E.
309.5 kHz

Range: 162 n.m.

UTSIRA
59°18,N. 0452 E.
313.0. kHz,

100 baud

ID: 505

REF1: 785

UTVAER
61°02,N. 04°30°E.
314.0. kHz,

100 baud

ID: 507

REF1: 787

SVINOEY
62°19,N. O5°16'E.
302.5kHz

100 baud

ID: 508

REF1: 7838

REF2:

HALTEN
64°10,N. 09°24'E.
3135kHz

100 baud

ID: 510

REF1: 790

REF2:

SKOMVAER
67°24N.11°52'E.
301.0kHz

100 baud

ID: 513

REF1: 793

REF2:
LISTA

58°06,N.06°34'E.

304.0kHz
100 baud
ID: 503
REF1: 783
REF2:

SKLINNA

65°12N.10°59'E.

3035 kHz
100 baud
ID: 511
REFL
REF2:

TORSVAAG

70°14,N.19°30'E.

284.0kHz
100 baud
ID: 516
REFL:
REF2:

VARDOE

70°P23N.31°09'E.

305.0kHz
100 baud
ID: 520
REF1L:
REF2:

TORUNGEN

58°%23,N.08%48 E.

299.0kHz
100 baud
ID: 501
REFL:
REF2:

HELNES

71°03N.26°13'E.

3085kHz

100 baud
ID: 518
REFL:
REF2:

BELLSUND
TP23N.1357'E.
3025 kHz

100 baud

ID: 523

REFL:

REF2:
POLAND

DZIWNOW
54°01,N.14°44'E.
2835kHz

100 baud

ID: 481

REFL:

REF2:

JAROSLAWIEC
54°33'N.14°44°E.
295.0kHz

Range: 49 n.m.

ROZEWIE
54°49N.16°33'E.
301.0 kHz

100 baud

ID: 482

REF1:

REF2:
PORTUGAL

Planned

CARVOEIRO

39°22'N.O9P24'W.
311.5kHz
Range: 200 n.m.

176
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HORTA Range: 54 n.m. Range: 110 n.m.

38932'N.28°37'W. KANINSKY TEMIRYUKSKIY 2

308.0kHz 68°39'N.4P18 E 45°20'N.37°14 E

Range: 300 n.m. 2845 kHz 3035kHz

LECA Range: 130 n.m. Range: 110 n.m.

41012 N.ORAZ W, KODOSHSKIY 1 TONKY

200,0 kHz 44°06'N.39°02 E 69°51'N.61°07 E
Range: 110 n.m. Range: 110 n.m.

PORTO SANTO

33904 NL6221'W KODOSHSKIY 2 TYSP NAVOLOKSKY

267 Kz ' 44°06'N.39°02' E 6944 N.33°06 E

ot o6 200 M 3085 kHz 315.0kHz

g€ n Range: 110 n.m. Range: 110 n.m.

SAN MIGUEL NOVOROSSIYKAY1  SPAIN

37°44,N.25°39'\W. ) , o - ———
44°36'N.37°%58 E

3125 kHz 202 0kHz CABO DE GATA

Range: 200 n.m. Range: 110 n.m. 36943 N. 0211 W.

37°02,N.09°00'W. 44°36'N.37°58 E Range: 97 n.m.

055kHz 3150KkHzZ CABO DE LA NAO

Range: 200 n.m. Range: 110 nm. 344N, 00°L4 E.

RUSSIA _ _ SHEPELEVSKY1 ?{9;;";; .

ASTRAHANSKY S95IN.2F08E CABO DE PALOS

54941 N.47°35 E 2985kHz

283.5,kHz Range: 110 n.m. 37°38,N. 00°4T'W.

Range: 110 n.m. SHEPELEVSKY 2 302.0kHz

BALTIYSK 59059 N.29°08' E Range: 97 n.m.

, 311.0kHz CABO FINISTERRE

54238 N.19°54 E. ,

2865 kHz Range: 110 n.m. 42°53N. 0P16'W.

100 baud TAGANROGSKY éﬁge'fgi .
47°12’N.38%7 E -2fnm.

g;f;ﬁ ;'E'O%YE 86,0 KHz CABO MACHICHACO

2835 kl—iz Range: 110 n.m. 43°27,N. 02°45'W.

Range: 170nm. TEMIRYUKSKIY 1 250k 1z

GORKOVSKY 45°20'N.37°14'E ange: =/ n.m.

50°50'N.30PLO' E 285.0kHz

2885KkHz
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CABO PENAS PUNTA ROSCA KULLEN
43939'N. 05°51'W. 28°01' N. 16°33'W. 56°18 N. 12927'E.
295.0 kHz 285.0 kHz 293.0 kHz
Range: 97 n.m. Range: 111 n.m. 100 baud
CABO SALOU PUNTALLOBREGAT D466
41903'N. 01°10°E. 41°19'N. 0239'E. BJUROKLUBB
291.0 kHz 28385 kHz 6429’ N.21934°E.
Range: 97 n.m. Range: 97 n.m. 3115kHz
CABO SAN SEBASTIAN  PUNTA SILLA ;00 banso
) ) ange: n.m.
41953 N, 012 E. 4324 N. 0425 W. .
Range: 97 nm. Range: 97 n.m. gg;zgkﬁ 11°13'E.
CALAFIGUERA ROTA 500 bt
3%71 N. 02:)31! E. 36038 N- %023 W- ID: 467
2945 kHz 308.5kHz
Renge: 97 nm. Range: 97 n.m. U_NEEEKL\IG_DO_M_ _
CASTELLON TARIFA ENCRYPTED
3%81 N mll E 36(m, N . %[89, W.
} ’ SIGNALS

2860 kHz 3025kHz  SIBNALS
Range: 97 n.m. Range: 97 nm. ST. CATHERINE'S
ESTACA DE BARES SWEDEN _ ___ POINT
44T N. 0741’ W. 50°34' N. 01918 W.
293.0 kHz Egéfsl'z LNLfg.'f&,RE 2935 kHz
Range: 97 n.m. ' : 100 baud

3075 kHz \D: 440
LA ENTALLADA Renge: 130nm :
28013 N. 13%6'W cenrn REFL 680

' ' OSKAR REF2:

2840 kHz 6032 N, 1823 E
Range: 111 n.m. : : LIZARD

2915 kHz 49°57 N. 05°12 W
MAHON 2 baud ’ ’
3052 N, 0418 E. o 2840 kitz

ID: 463
2030 kHz 100 baud
Range: 97 n.m HOBURGEN ID: 441

D 56°5'N. 18°09'E. REFL: 681

MALAGA 3020kHz REF2
36°43'N. 04°25'W. 100 baud
29.0kHz ID: 465
Range: 97 n.m.
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POINT LYNAS
5325 N. 04°17 W.
304.5kHz

100 baud

ID: 442

REF1: 682

REF2:

RHINNS OF ISLAY
55°40" N. 06°30 ‘W.
2935 kHz

100 baud

ID: 443

REFL: 683

REF2:

BUTT OF LEWIS
58°31' N. 06°16' W.
289.5kHz

100 baud

ID: 444

REF1: 684

SUMBURGH HEAD

59°%52' N. 01°16' W.
304.5kHz

100 baud

ID: 445

REF1: 685

REF2:

GIRDLE NESS
57908 N. 02903 W.
311.5kHz

100 baud

ID: 446

REF1: 686

REF2:

FLAMBOROUGH

HEAD

54907 N. 00704’ W.
3025 kHz

100 baud

ID: 447
REF1: 687
REF2:

NORTH

FORELAND
51922' N.01°27' E.
3105kHz

100 baud

ID: 448

REF1: 683

REF2:

Planned: 16 Stations
UNITED STATES

ANNETTE ISLAND, AK
55°04'N.131° 37 W

323 KHz

100 baud

ID: 889

REF 1: 278

REF 2: 279

Message: TY PE-9

COLD BAY, AK
55°11'N.162°42' W
289 KHz

100 baud

ID: 838

REF 1: 296

REF 2: 297
Message: TYPE-9
GUSTAVUS, AK
58°25'N.135°42° W
288 KHz

100 baud

ID: 892

REF 1: 234

REF 2: 285
Message: TYPE-9

KENAI, AK
60°40'N.151°21' W
310 KHz

100 baud

ID: 896

REF 1: 202

REF 2: 293
Message: TY PE-9
KODIAK, AK
57°37'N.152°12 W
313KHz

100 baud

ID: 897

REF 1. 294

REF 2: 295
Message: TYPE-9
MILLER’S FERRY, AL
32°05'N.087°24' W
320 KHz

200 baud

ID: 865

REF1. None
REF2: None
Message: TY PE-9
MOBILE POINT, AL
30°14'N.088°01' W
300 KHz

100 baud

ID: 813

REF 1: 026

REF 2: 027
Message: TY PE-9
CAPE MENDOCINO, CA
40°26'N.124°24' W
292 KHz

100 baud

ID: 885

REF 1: 270

REF 2: 271
Message: TYPE-9
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PIGEON POINT,CA
37°11'N.122°23 W
287 KHz

100 baud

ID: 883

REF 1. 266

REF 2: 267

Message: TYPE-9
POINT ARGUELLO,
CA

34°34'N.120°39° W
321 KHz

100 baud

ID: 882

REF1. 264

REF2: 265
Message: TY PE-9
POINT BLUNT, CA
37°51'N.122°25' W
310 KHz

200 baud

ID: 834

REF1. 268

REF2: 269
Message: TY PE-9

POINT LOMA, CA
32°40'N.117°15 W
302 KHz

100 baud

ID: 881

REF1 262

REF2 263
Message: TYPE-9
CAPE HENLOPEN, DE
38° 47'N.075°05' W
298 KHz

200 baud

ID:.05

REF 1: 010

REF 2: 011

180

Message: TY PE-9

CAPE CANAVERAL, FL
28°28'N.080°33' W
289 KHz

100 baud

ID: .09

REF 1: 018

REF 2: 019
Message: TY PE-9
EGMONT KEY, FL
27°36'N.082°46' W
312KHz

200 baud

ID: 812

REF 1: 024

REF 2: 025
Message: TY PE-9
MIAMI, FL (Virginia Key)
25°44'N.080°10° W
322 KHz

100 baud

ID: 861

REF 1: 020

REF 2: 021
Message: TYPE-9
KOKOLE PT, HI
21°59'N.159°45'W
300 KHz

200 baud

I1D: 880

REF 1: 260

REF 2: 261
Message: TY PE-9
UPOLU POINT, HI
20°15'N.155°53' W
286 KHz

200 baud

ID: 879

REF1. 258
REF2: 259

Message: TY PE-9

ROCK ISLAND, IL
42°00'N.090°14' W
311 KHz

200 baud

ID: 863

REF 1. None
REF2: None
Message: TY PE-9
ENGLISH TURN, LA
29°53'N.089°56' W
293 KHz

200 baud

ID: 814

REF 1: 028

REF 2: 029
Message: TYPE-9
CHATHAM, MA
41°40' N.069°57 W
325KHz

200 baud

I1D: 802

REF 1: 004

REF 2: 005
Message: TY PE-9
BRUNSWICK, ME
43°53' N.069°57' W
316 KHz

100 baud

I1D:.00

REF 1: 000

REF 2: 001
Message: TY PE-9

CHEBOYGAN, Ml
45°39'N.084°28' W
292 KHz

200 baud

I1D: 836

REF 1. 112

REF 2: 113
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Message: TYPE-9
DETROIT, Ml
42°18'N.083°06' W
319KHz

200 baud

I1D: 838

REF 1: 116

REF 2: 117
Message: TY PE-9
NEEBISH ISLAND, MI
46°19'N.084°09' W
309 KHz

200 baud

ID: 835

REF 1: 110

REF2 111
Message: TY PE-9

SAGINAW BAY, MI
43°38'N.083°50' W
301 KHz

100 baud

ID: 837

REF1. 114

REF2: 115
Message: TYPE-9
UPPER KEWEENAW, MI
47°14'N.088°37 W
298 KHz

100 baud

ID: 831

REF1. 102

REF2 103
Message: TY PE-9
WHITEFISH POINT, M
46°46' N.084°57 W
318 KHz

100 baud

1D:834

REF 1: 108

REF2: 109

Message: TY PE-9

ST LOUIS, MO
38°37'N.089°45' W
322 KHz

200 baud

ID: 862

REF1. 154
REF2: 155
Message: TY PE-9
VICKSBURG, MS
32°20'N.090°55' W
313 KHz

200 baud

ID: 860

REF1. 150
REF2: 151
Message: TYPE-9
FT MACON, NC
MA°42 N 76°41' W
294 KHz

100 baud

ID: 807

REF 1: 014

REF 2: 015
Message: TY PE-9
PORTSMOUTH HAR-
BOR, NH
43°04'N.70°43 W
288 KHz

100 baud

ID: 801

REF1. 002
REF2: 003
Message: TY PE-9

SANDY HOOK, NJ
40°28'N.074°00 W
286 KHz

200 baud

SitelD: 804
REF1. 008

REF2: 009
Message: TY PE-9

WILDWOOD, NJ
38°57'N.074°51' W
301 KHz

200 baud

ID: 111

REF1. 038
REF2 039
Message: TY PE-9
MONTAUK POINT, NY
41°04'N.071°52 W
293 KHz

100 baud

ID: 803

REF 1: 006

REF 2: 007
Message: TY PE-9
YOUNGSTON, NY
43°14'N.078°58 W
322 KHz

100 baud

ID: 839

REF1. 118
REF2 119
Message: TYPE-9
SALLISAW, OK
35°22'N.094°49' W
299 KHz

200 baud

ID: 866

REF1: None
REF2.  None
Message: TY PE-9

FT STEVENS, OR
46°12’N.123° 57 W
287 KHz

100 baud

ID: 886

REF 1: 272
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REF 2: 273
Message: TY PE-9
ISABELLA, PR
18°28'N.067° 04 W
295 KHz

100 baud

ID: 817

REF 1: 034

REF 2: 035
Message: TY PE-9

CHARLESTON, SC
32°45'N.079°51 W
298 KHz

100 baud

ID: 808

REF 1: 016

REF 2: 017
Message: TYPE-9
MEMPHIS, TN
35°28'N.090°12’ W
310 KHz

200 baud
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Appendix D- Engineering Mode

The Engineering Display, which is activated inCFG1 Operation, en-
ables an expanded series of display screensin some of the functions.
In general, these screens are used by the technician during trouble-
shooting or by Leica engineers during testing and software debug-
ging. Thissection describeswhat informationisrelevant toyou, or the
information we need to help you troubleshoot your M X420.

Note: Information which is not described here is
unsupported, which means Leica will not
expand or provide any more information
than what is provided in this manual.

If you should enable these screens, they will be turned off automati-
cally the next time power is cycled on the MX420.

AUXT - Unit Information & Self Test

When the Engineering Display is active, the AUX7 screen adds one
line of detail to display the engineering level that is turned on:

AUS Y B LIHTIT IHFORMATION

2001 Leica, Inc. ALl right.s reseruved

Hardwate:
PCE no: 00110239
EBeacon rec.: Cs
GPS Channels: 12
Mx421: 4,85 =1 b2.49

00110259
Beacoh rec.: CsI
GPS Chaninels: 12

Make
Selftest

In addition, you can press the Efunction key and run acompl ete self
test by pressing the Make Selftest softkey. Thefirst display of the self
testisakeypad test. Presseach function and softkey once. When you
have pressed each once the test will automatically advance to the
Traffic Light test. Observe that the three traffic lights go from dim to
bright. Press OK if they illuminate correctly or Fail if they don’t.
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AEER Trafficliaoht te=s+t
5| 14 T
[NT=V= | o
H B o
E.EI & ﬁ
n

Tt | | -
Test, 0K Fail

The CDU will go on to conduct a Contrast test. Observe that the
display goes through its full range of contrast from white to black.
Press OK if it varies correctly or Fail if it doesn’t. Next, the CDU will
conduct a Backlight test. Observe that the display goes through its
full range of illumination. Press OK if it varies correctly or Fail if it
doesn’t.

AU 7 B LTI T THE ORMATIORN HUX?%UHIT IHFORMATIORN

 Eacklight te=t
tapEse Ok

Corntra=t te=+1t
Tt apEse O

Then, the CDU will conduct aKeylight test. Y ou may need to dim the
lights in the room or shade the keyboard so that you can see the
backlights behind the function and softkeys. Observethat the keypad
backlights go through their full range of illumination. Press OK if it
varies correctly or Fail if it doesn’t.

| LIHIT IHFORMATION HIT ITHFOREMATIOHN
Kegalight ==+ Keuboard

Traffic light.
tore OK Contrast

Eack light

Eeu light.
Bazeband
EZROM
Clock

Ok

Upon completion of the above tests, a Test Results screen will be
displayed. In addition to the visual tests which you witnessed, the
CDU also performs background tests on the program memory (FLASH
ROM) and the real-time Clock. These tests check about 90% of the
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CDU. The items which it does not check are the input and output
ports, the GPS and Beacon receiversin the antenna.

If one of the background tests fail, you can try clearing the CDU’s
memory to seeif the problem will clear. However, when you clear the
memory (& so known asaCold Start), youwill eraseall waypointsand
configuration settings. A cold start sets the CDU back to factory de-
fault settings.

Otherwise, record the failure(s) and contact your dealer or Leica to
arrange for service or repairs. It is possible, but unlikely, that a cold
start will correct other failures noted during the selftest. Leicawill need
the CDU serial number (from the rear panel) and the SoftwareVersion
number to help you further.

Press the E key when you are finished viewing the results.

CDU Cold Start - Clearing Memory to Factory Default

When you Cold Start the CDU, you will erase all of your waypoints
and configuration settings. A cold start setsthe CDU back to factory
default settings. Perform this procedure if the CDU becomes non-re-
sponsive, fails one of the self tests described above, or starts acting
very unusually.

To perform the cold start:

1. Turn the CDU off. There are three methods you can use:
A) Press the On/Off function key and select the Yes softkey,
this causes a software shut down of the CDU.
B) Press and hold theOn/Off function key for upto 5 seconds,
this causes a hardware shut down of the CDU.
C) Turn power off at the circuit breaker panel feed or power
supply which feeds the CDU. Thisis preferred method.
2. Hold the right most softkey down while applying power to the
CDU; continue holding the softkey until you hear a normal
key click for the softkey.
3. Release the softkey.
4. Press the POS function key. If the position reads N 00° 00.0000,
W 000° 00.0000, then the CDU was properly reset. If it does
not read this, try the procedure again.
A common source of memory corruption is an aged Lithium memory
back-up battery. Thiswill result in either aslow deterioration of memory
retention or it may abruptly dump all its memory.
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L eicarecommendsthe battery be changed every 2 to 3 years of opera-
tion by an authorized technical dealer. Marine electronics dealers or
radio shopswill typically stock the replacement battery, Lithium type
CR2032, 3V.

GPS - GPS CDU Troubleshooting
GPS3 - Visible Satellite Information

This screen provides some basic information about the M X421 smart
GPS antennaperformance, in that it isbasically an extension of GPS1
screen. It tellsyou what satellites are available to track at the moment
under the PRN number. The signal strength of satellites under track is
in the second column labeled S/N. The weakest signal strength that
the GPS receiver can track is 25. However, any satellite with a signal
strength under 32 is considered troubl ed, and the GPSreceiver will not
usethat satellitein the navigation solution. Troubled satellitestend to
cause position jumps and greatly reduce the accuracy of the GPS po-
sition fix.

The EL, AZ, and STA values represent the satellite’s Elevation and
Azimuth, and Almanac Status respectively.

2 GPS &

WISTELE SHTS

40" &¢7°
17® 133"
23" 305"
29" 243"

=1

Low signal to noise (S/N) quality numbers may be an indication of
local interference from on-board el ectronic equipment such as Radar,
INMARSAT, VHF, SSB and other high power transmitters. Review
theinstallation of the entire systemto ensureyou havefollowed proper
procedures for cabling, power, and, most importantly, grounding and
antennaplacement. The majority of these problemswill beresolved by
better grounding and antenna location selection. Regarding ground-
ing, the water intake for the engine, or any other electrical ground
relying on the engine or generator for Earth ground, isnot good for the
GPS and especially the beacon receiver.
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GPS4 - GPS Position Uncertainty

This screen presents a bar graph representing the HDOP for the past
23 hours. If you are trying to do precision work or navigation in the
same general area(within 100 miles) asthe day before, you canlook at
this screen to see when the best HDOP periods are. The GPS constel-
lation shifts back 4 minutes per day. That means you can expect the
GPS coverage to be virtually the same today as it was yesterday.

HDOP: 1.7 UDOP: 2.2
HDOP

[
[

Time
o 3 & 9 12 15 18 21 24

The small 1 hour gap in the bar graph represents the 24th hour. The
gap isprovided to easethe readability of the bar graph for the present
time. The dashed line extending horizontally from the 4 representsthe
current HDOP Limit Alarm, which is set in CFG Position. The current
HDOP and VDOP vaues are given in the upper window.

GPS5 - GPS Debug Screen

This screen is useful during satellite acquisition. It can present some
important clues asto why the M X421 GPS smart antennais not work-

ing properly.

16 4154847 &9635
2 -1 14 1091
25 2 14 &180
29 3154847 4421
14 4154847 930
15 4154847 1001
Core version 1.007 GPS Offset 11
Oscillator 3444 GPS lesk 553

Paozitiont 33.30354 -118.3503% =50
Fos mode: 2D GPS

The first 6 rows of data represent GPS channel status. There are 4
columns of datafor each channel:
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Columns 1 & 5: representsthe PRN number assigned to aspecific
receiver channel; a PRN number of O indicates there are no
satellites available to track on that channel.

Columns 2 & 6: represents the current receiver channel status:

-1 or 1: the receiver channel is unlocked and searching for a
satellite.

2: thereceiver channel found acarrier signal and is attempting
to Frame, or synchronize, on the 1D pattern and message
frame boundaries of the satellite. It isnot unusual for this
valueto gofrom a2 back to al becauseit ispossiblethat
the wrong carrier for the identified satellite was found.

3: thereceiver channel found the correct carrier for the satellite
identified and is collecting the satellite ephemeris. A new
ephemerisiscollected onceasatelliteisfirst acquired and
once an hour thereafter.

4. the receiver channel is decoding the navigation data from
the satellite.

Columns3 & 7:

Receiver status = -1 or 1: represents the amount of time the
receiver channel hasbeen using aparticul ar oscillator off-
set, whena2digit valueisdisplayed. After about 10 to 30
seconds, depending on the receiver mode, the timer re-
sets to 0, and another oscillator offset is used to find a
carrier. This procedure is followed until a GPS carrier is
found.

If the receiver was tracking satellites and has since
dropped one or al of them, the value displayed is the
channel time which is maintained by the navigator pro-
cessor. As more time passes between tracking the satel-
lites, more error isintroduced into thistime. It is not un-
usual to see several seconds of separation between chan-
nel timesinthismode. Thiswill be corrected when asatel-
liteis picked up and the receiver revertsto mode 3 or 4.

Receiver status = 2: The oscillator value begins adjusting to
the center frequency of the carrier, but the counter contin-
uesto run.
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Receiver status= 3 & 4: The displayed value changes to the
channel time of thereceiver . All receiver channelswitha
mode of 3 or 4 should have the same channel time. The
channel timeisaclock that isrecovered from the satellite
and used to make navigation range measurements.

Columns 4 & 8: represents the current oscillator offset for the
given receiver channel. A wide range of values are possible
and normal. These values will also change as you and the
satellites move to maintain alock on the center frequency of
the satellite carrier.

Core Version: represents the GPS CDU baseband firmware version.
Thisisnot the same astheinformation given in AUX7, the naviga-
tion firmware version.

Oscillator: representsthe current oscillator offset value. Thisvalueis
present for Leicaengineeringuseonly. It hasawiderange of varia-
tion possibilities. Refer to the GPS3 - Oscillator Offset Tempera-
ture Curve Fit section in this manual.

GPSOffsat: is the reported difference in seconds between GPS time
and UTCtime, asreported by the satellite. A positivetimeindicates
GPStimeisahead of UTC time.

GPSWeek: isthe reported GPS week from the satellite. Y ou may have
heard about a possible GPS week rollover problem within the GPS
industry occuring on August 21, 1999 or on January 1, 2000. The
receiver software is designed to correctly adjust to the GPS week
rollover and millennium rollover.

Position: isthe current calculated positionin decimal degrees. A posi-
tivelatitudeisNorth. A positivelongitudeisEast. Thevalueonthe
far rightistheellipsoid height. Theellipsoid height normally varies
quite abit from altitude, which isusually expressed in reference to
Mean Sealevel.

Pos Mode: is the current mode of your position solution.
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MX421 Reset

Special toolsareavailableinthe M X420 CDU that can be used toreset
the GPS and Beacon enginesinthe M X421. Usethemonly in extreme
cases when the GPS or beacon receiver fails or takestoo long to lock-
on. Thesereset toolswhen used will clear the satellite almanac memory
of the GPS engine and reset all settingsto factory default conditions.

MX421 Reset Procedure:

This procedure will work only under Engineering level 3.
1. Pressthe AUX key several timesto bring up the AUX7 screen.
2. Pressthe left-most softkey 3 times (to bring-up Eng’ g level 3).
3. Pressthe Ekey.
4. Press the M X421 Reset softkey to reset the GPS engine (or the

CSI Reset softkey to reset the beacon engine).

5. Pressthe Ekey to exit.
6. Pressthe GPS key to display the GPS or DGPS Status screen.
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Appendix E - Dual Control Head Mode

The Dual Control mode, which is enabled in the CFG Dual Contr.
screen, allows you to connect two MX 420 CDUs inaMaster / Save
configuration where a common data base is shared between the two
CDU control heads. This configuration also allows you to use one
antennaconnected to the Master unit for both CDUs. This configura-
tion requiresan M X 420/8 for amaster unit and aM X 420/2 or MX 420/
8 slave unit. The remaining data port/s, the MOB/Event input port,
and thealarm output portsare still available on each unit for individual
use on each CDU.

Thehardwareinterfaceisaccomplished by connecting NMEA Output
1to NMEA Input 1 between the two units. Refer to the Installation &
Service Manual for the appropriate pin outs.

MX 420/8 MX 420/2 or MX 420/8
MASTER UNIT SLAVE UNIT
CABLEA CABLE A
PORT 1 PORT 1
~1 1 |SHELD
BRN [NMEALIN (A)]| 4 |4 ,’hl 6 | PRPL [NMEAL OUT (A)]
BRN/WHT [NMEAL IN (b)] | 5 [« L 7 | PrRPLWHT [NMEA1 OUT (B)]
Ja) »
PRPL [NMEALOUT (A)] | 6 [T 4 | BRN [NMEAL IN (A)]
PRPLMWHT [NMEA1 OUT (B)]| 7 ‘],' | 5 | BRN/WHT [NMEAL IN (B)]
SHELD | 1 [~ -
MX 421 Antenna J No Antenna
Connccled Connected

Theinterface between thetwo unitstakes place over ahigh speed data
link. The master unit must be connected to the antenna. The master
unit receivesthe NMEA signals from the M X421 antenna and passit
alongtotheslaveunit at aone second rate. Dueto the high speed data
link, thereisvirtually no visible position delay between the two units.

When the two units are first configured as master and slave, the mas-
ter unit mirrorsto the slave, and theCommon Data Base (see Table E-
1) isdownloaded from the master to the slave. Thisfunction also takes
place each time the units are powered up. If you happen to have the
CFG1 Dual Control screen active, the status bar will indicate Mirror-
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ing during the database update period.

Table E-1. Master/Slave Common Database

Data Base Comments
Present Position Update once per second
Time Update once per second. Displayed in the same mode

on both units,

Date
Routes Only one unit can make changes at any given time.
Waypoints Only one unit can make changes &t any given time.
Reset XTE Only one unit can make changes a any given time.
DGPS Setup Only one unit can make changes at any given time.

Dual Control Alarms

Man Over Board Only one unit can make changes at any given time.

The items detailed in Table E-2 are independently controlled at the
individual CDU heads.

Table E-2. Independently Controlled Functions

Data Base Comments
Plotter Setup Navigate Displays
GPS Engineering Position Displays
Display

Dual Control Setup Auxiliary Displays

Lighting Setup Tide Displays

DGPS Displays (save | GPS Displays (slave reflects the
reflectsthe conditions | conditions in master)

|_in master)
NMEA Out Printer Out 2

Waypoint Sorting
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Turning Master and Slave Units Off

Before turning the power off to either the master or slave unit, make
sureyou go to the CFG1 screen and disable the dual control function.
If the master unitisturned off whilein dual control mode, the slave unit
will not be connected to the antenna nor display a position. The unit
that remainsonwill alarm until thedatalink isreestablished, theunitis
turned off, or Dual Control isturned off.
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Appendix F - Demonstration Mode

Iten

NMEA out, 1
NMEA out 2
HMEA out 3

Opet-ation
Organizer
Fosition
Printout 1
Printout 2
Security

Serial L0
1 4 H

Thisenablesthe CDU to function asthough you are under way, even
though you are compl etely stationary. The default settingisNo. When
set to Yes, all three Traffic Lightswill beilluminated, and aD symbol is
displayed in the upper | eft corner of every display. Generally speaking,
this feature is used by Leica and your dealer for show room or trade
show demonstrations. However, you can useit asatraining tool until

you becomefamiliar withthe CDU. Y ou can also useit to output NMEA

0183 records on the data ports to test and demonstrate other devices
such as autopilots, chart plotters, and radars.

peration setup:

Remember displags........... Yes E Hawvigation H Remember displag: ..

Edit timeouts ... ... ... Hone E MMERA cut 1 B Edit. timeouts ...

Preceding zeroess ........... Mo E MMEH out. 2 H Preceding zeroes: .

BEepers . o On Operatic EBeepetrt ...l

Retain external alarm:..... aff g Organizer H Engineering displa
Engineering dizsplag: ........ Mo E Position Demonstration mode: ... ... 13
Demonstration mode: ... ... Mo E Printout 2 H Follow: ............. Active Rout

ime Demonstration S0G: ... ... P.EKNRE
Wt input 3

Chanae

In the CFG Operation screen, activate the Demonstration Mode by
selecting Yes.

Follow:

Active Route: causes the CDU to use the route loaded in RTE1
screen.

Rhumb Line: causes the CDU to follow the bearing you input in
this screen under Demonstration COG.

Demonstration SOG: causesthe CDU to simulate a speed of up to 99
knots. Slower speeds of 5 to 25 knots provide the best demonstra-
tion results.

Demonstration COG: causesthe CDU to simulateacourse over ground
of up to 359.9 degrees when Follow is set to Rhumb Line.

To setup your course, load the desired waypoints into RTEL. Notice
that the CDU loads your point of departure as N 00, W 000.
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Rotive Route s 5 WPTs POS 1
Eemaining: 4 WPTs < 4951, Mm
ETR: 14 71 1997 05:12

N 25°40.0560 |
W 08[E°00.0729 |

Before you adjust your position, set your WPT Pass Criterion to Dis-
tancein the CFG1 Navigation screen. To adjust your position, pick a
point near your first waypoint. A distance of 1 or 2 milesfrom the first
waypoint is good to start with. Go to the POSL1 screen and pressE

W 20°05.0000 |,

M 2e"03.500

Next, pressthe NAV function key, then the Ekey. Pressthe Reset XTE
softkey. Press the E key. This resets your cross-track error and up-
dates the active route in RTEL with the adjusted position.

HAWIGHTIHG

119:01:1
] Dec12, 199

Now just usethe CDU asyou normally would. Y ou can output NMEA
0183 datarecordsto other devices. Be careful, however, other instru-
ments will interpret the data as completely valid. So, don’t run the
Demonstration Mode while you are underway and connected to de-
vicesthat are being used in real time, like your autopilot.
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Glossary

AIS - Automatic I dentification System.

A shipboard broadcast transponder system in which ships
continually transmit their 1D, position, course, speed and other
datato other nearby ships and shoreline authoritieson a
common VHF radio channel.

ALARM

M essage by which the navigator signal sthe occurrence of an event.
The alarm is indicated by an audible tone and/or a message (or
icon) on the display.

ALMANAC

Library of coarse satellite orbital characteristics used to calculate
satelliterisetimes, set times, anglesof elevation, etc. Almanac data
isvalid for 181 days.

ALTITUDE

The height of the antenna over mean sealevel.
AMBIENT

Surrounding or encompassing environment.
ANTENNA HEIGHT

The height (over the waterline) in which the antennais installed.
Thisvalueisused in 2D mode only.

ATMOSPHERIC PRESSURE
See BAROMETRIC PRESSURE.
APPARENT WIND ANGLE (AWA)

Theangle of thewind as measured on the moving vessel relativeto
the heading of the vessel. An AWA of 0° indicates a wind from
straight ahead, whereas 180° indicates awind from straight astern.
An AWA of 90° indicates awind perpendicular to the vessel from
its starboard side.

APPARENT WIND SPEED (AWS)
The speed of the wind as measured on the moving vessel.
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Assigned Mode
A transponder operatesin an assigned modeif it isinstructed by
an external system to follow certain dictated rules, such as, which
slotsto use for transmission.
Autonomous Mode
A transponder operates autonomously if it isindependent of
external control.
AUX
Auxiliary Port — A communication port on the Al S transponder,
which can be used for NMEA or RTCM, input.
AZIMUTH

In satellite navigation, the angul ar distance measured on the hori-
zon circlein aclockwise direction from the north point in the hori-
zon to the satellite point in the horizon.

BAUD

Transmission rate unit of measurement for binary coded data (bit
per second).

BEARING

The direction of one terrestrial point from another, expressed as
angular distance from North, clockwise through 360°.

BIT

Short form of Binary Digit. Thesmallest element of datainabinary-
coded value.

bps
Bits Per Second.

CENTRAL MERIDIAN

The meridian (see MERIDIAN) that passes through the center of
the referenced grid (Zero longitude).

CHARACTER STRING
Contiguous characters (other than spaces) in a message.
CHECKSUM

The value sent with a binary-coded message to be checked at the
receiving end to verify the integrity of the message.
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CLICK (KEYBOARD)
The audible tone generated when a key is activated.
CLOCK

A precisely-spaced, stabletrain of pulsesgenerated within an elec-
tronic systemto synchronizethetiming of digital operationswithin
the system.

CLOCK OFFSET

Thedifferencesbetween thetimesat the CDU/processor tracking a
satellite, the satellite itself, and GPS system time.

C/A CODE
See COARSE/ACQUISITION CODE
COARSE/ACQUISITION (C/A) CODE

The NAVSTAR satellite signal that may be accessed by civilian
members of the user community.

COEFFICIENT OF EARTH FLATTENING

ThevalueF that quantitatively describesby how muchtheearth’s
ellipsoid semimajor axis (A) is shorter than the semiminor axis (B).
F=(A-B)/A.

COG
See COURSE OVER GROUND
COMPASSBIAS

Angle of misalignment between the steering compass and the keel
line of the vessel or long axis of the vehicle.

COMPASSDEVIATION

See DEVIATION.
COMPASSHEADING

Compass reading before correction for deviation and variation.
COMPASSMAGNETIC VARIATION

See MAGNETIC VARIATION.
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COURSE

Thehorizontal directioninwhich avessel issteered or intended to
be steered, expressed as angular distance from north clockwise
through 360°. (Strictly the term applies to direction through the
water, not the direction intended to be made good over the ground).
The course is often designated astrue, magnetic, or compass as
thereference direction istrue, magnetic, or compass, respectively.

COURSE LINE

A line, as drawn on a chart, extending in the direction of a course
(Rhumb Line).

COURSE OVER GROUND
Course made good relative to the sea bed.
CROSS TRACK ERROR (XTE)

The perpendicular distance from the vessel to the actual course
line (track) as defined in the active route.

CURSOR

A flashing rectangle superimposed on a character position in the
display window, indicating that a character may be entered in that
position, or that the existing character may be changed via the
keyboard.

DATUM

The framework on which the coordinates used to define position
on the Earth’ s surface are based. In the navigator, adatum is de-
fined by the following parameters:

A and I/F. Size and shape of areference ellipsoid.

DX, DY,DZ. Position of thereferenceellipsoid originin relation to
the satellite datum ellipsoid origin.

DEAD RECKONING

The process of determining changes of position based on mea-
sured speed and course over measured time periods.

DECCA LINES OF POSITION (LOPs)

The phantom Decca Lines of Position used in the navigator are
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based on mathematical models. Local deviations in propagation
speed are not included. The calculated positions may therefore
differ from positions obtained from dedicated Decca receivers by
several hundred meters.

DEFAULT

A condition that the navigator assumes automatically if no other
condition isinitiated by the operator.

DEVIATION (COMPASS)

Magnetic compass reading error due to local magnetic field influ-
ences.

DGPS
See DIFFERENTIAL GPS.
DIFFERENTIAL GPS (DGPS)

A method of refining GPS position sol ution accuracy by modifying
thelocally computed position solution with correction signalsfrom
an externd reference GPS CDU (monitor).

DILUTION OF PRECISION (DOP)

A figure of merit for the quality of GPS-derived position and clock
bias estimates, based on the geometry of the sel ected satellite con-
stellation. The smaller the DOP, the less the magnification of the
range measurement error into position and clock biaserrors. Gen-
erally, the more spread out the satellites, the lower the DOP. The
most common DOPs are as follows:

HDOP - Horizontal dilution of precision.
GDOP - Geometric dilution of precision.
PDOP - Position dilution of precision.
VDOP - Vertical dilution of precision.
EARTH FLATTENING COEFFICIENT
See COEFHCIENT OF EARTH FLATTENING.
ECDIS (Electronic Chart Display and Information System)
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EDIT
To modify existing display data viathe keyboard.
EDIT MODE

The state in the navigator where it is possible to enter or change
data. EDIT MODE isaccessed by pressing the E-key. PresstheE-
key once moreto ENTER the datainto the memory and leave EDIT
MODE.

ELEVATIONANGLE

The angle made by the line-of-sight range to the satellite and the
horizontal plane of the navigator antenna. Thus, the elevation
angle is 90 degrees when the satelliteis overhead and O degrees
when it first appears on the horizon. Satellites whose maximum
elevation angleislessthan 5 degrees are not good candidates for
providing an accurate position (latitude and longitude) update.

ELLIPSOID

A spheroid whose north-south axis is shorter than the east-west
axis (oblate spheroid).

ENTER
To store datain the memory of the navigator.
EPHEMERIDES (Singular: EPHEMERIS)

Tabulations of accurate data describing celestial position and
health of the satellites over a24-hour period. Thedataisuploaded
to the satellites every 12 hours.

ETA

Estimated Time of Arrival. Calculated on basis of the distance to
the destination and the current (or estimated) speed.

FATDMA
Fixed Access Time Division Multiple Access— Datalink access
protocol used by base station transponders to allocate transmis-
sion slots on the datalink. These slots are fixed and will thus not
change until the base station transponder is re-configured.
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FILTERTIME

If the GPS signals are distorted by Selective Availability (S/A) the
COG and SOG readingswill be unstable, especially at |ow speeds.
In order to smooth out the readings you can adjust the COG/SOG
filter time (CFG 1, COG SOG)

FLUX GATE COMPASS

A magnetic compass sensor without needle or card, whose two- or
three-phase sinusoidal output isaheading reference. Interfacedto
the navigator viathe NMEA interface.

FM
Frequency Modulation — The method by which asignal offsets
the frequency in order to modulate it on adatalink.

FORCE HEALTHY

A feature of the navigator that permitsthe user to overridethe data
flag in the almanac that tells the navigator that the quality of the
data from a satellite is inadequate for navigation. This feature
should be used only with the greatest care.

FORCE UNHEALTHY

A feature of the navigator that permits the operator to inhibit a
satellite position update even though the quality of the datafrom
that satellite apparently is acceptable.

FUNCTION
A specific operational capability of the navigator.
FUNCTION KEY

A key on the front panel of the navigator that selects a specific
function.

GEODETIC

Associated with the science of Geodesy, whichincludesthe means
of determining absolute position with uniform accuracy at al points
on the Earth’ s surface.
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GEOGRAPHIC COORDINATES

Angular displacements along parallel s of |atitude and meridians of
longitude on an ellipsoidal surface. Ellipsoidal coordinates.

GEQOID

The Earth’s surface with all topographical undulations removed
(equipotential surface) so that all points on the surface approxi-
mate mean sealevel.

GEOIDAL HEIGHT

Deviations of the geoid above and below the ellipsoid due to non-
uniformity of the Earth’ smass. Geoidal height ispositivewhenthe
deviation is outward from the central volume of the ellipsoid, and
negative when it isinward.

GDOP (Geometric Dilution of Precision)

An indicator of the accuracy in position (latitude, longitude, alti-
tude, and time). See DILUTION OF PRECISION.

GFXK
Gaussian-Filtered-Shift-Keying — A standardized method of
modulating digital data prior to transmission on adatalink.
GMSK
Gaussian-Minimum-Shift-Keying — GFSK using BT-products and
modulation index which optimizes the modulated signal.
GNSS
Global Navigation Satellite System — A common label for satellite
navigation systems (such as GPS and GLONASS).

GLOBAL POSITIONING SYSTEM (GPS)

The NAVSTAR Global Positioning System, which consists of or-
biting satellites, a network of ground control stations, and user
positioning and navigation equipment. The system has 24 satel-
lites plus 3 active spare satellitesin six orbital planes about 20,200
kilometers above the earth.

GLONASS

A satellite navigation system developed and operated by
Russa
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GMT

Greenwich Mean Time. See also UNIVERSAL TIME COORDI-
NATED.

GPSLOG

A feature of the navigator that measures the sail ed distance based
on the GPS signals rather than awater distance sensor.

GPSSYSTEM TIME

Time corrected to Universal Time Coordinated (UTC) and used as
the time standard by the user segment of the GPS system.

GREAT CIRCLE NAVIGATION

Navigation based on a Great Circle calculation. The advantage of
Great Circlenavigationisthat it bringsyou the shortest way through
the activeroute. The disadvantageisthat a Great Circletrack may
differ fromthestraight rhumblinethat iseasily drawn onaMercator
projected chart. Great Circle navigation isrecommended for ocean
voyagesonly. The advantage increases by higher latitude (north
or south).

HDOP (Horizontal Dilution of Precision)

Anindicator of thetwo dimensional accuracy in position (latitude
and longitude). See DILUTION OF PRECISION.

HEADING

Thedirection in which the vessel is pointed, expressed as angular
distance from north clockwise through 360 degrees. HEADING
should not be confused with COURSE. The HEADING is con-
stantly changing as the vessel yaws back and forth across the
course due to the effects of sea, wind, and steering error.

HEADING-TO-STEER

The angle of track required to steer the vessel or vehicle from its
present position to its planned destination point. This angle dif-
fersfrom heading, whichisits present angle of track with respect to
true north.

HEALTH
See SATELLITE HEALTH.
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IEC

International Electro-technical Commission.
IMO

International Maritime Organization

INCLINED PLANE

A geometric surface that istilted with respect to another arbitrary
reference plane (for example, the Earth’ s equatorial plane).

INITIALIZE

To enter constantsinto the navigator to enableit to start position-
ing and/or navigating accurately.

INTERFACE

Electronic circuits that permit the passage of data between differ-
ent types of devices; For exampl e, the speed and heading interface
circuit permits data from a speed log and compass to pass to the
navigator processor.

IONOSPHERE

A layer of ionized air about 80 kilometers (50 miles) abovetheearth’s
surface.

IONOSPHERIC INTERFERENCE

Distortion imparted to abroadcast radio signal asit passesthrough
the ionosphere.

ITDMA
Incremental Time Division Multiple Access— Access protocol for
pre-announced transmissions of temporary or non-repeatable
character. It is also used during datalink network entry.

ITU
International Telecommunication Union.

KALMAN FILTER

A softwareroutinethat producesthenavigation solution (seeNAVI-
GATION SOLUTION).

KEY LOCK

Disabling the E-key so that data entries cannot be inadvertently
made.
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LED
Light Emitting Diode.

LEG

One of the segmentsin aroute.
LEEWAY

Theleeward drift of the vessel from the true course due to wind.
LOCAL TIME ZONE

Thetime zone (see TIME ZONE) in which the navigator islocated.
LOCAL TIME ZONE OFFSET

The number of hours by which the local time zone differs from
Universal Time Coordinated.

LORAN-C TIME DIFFERENCES (TDs)

The phantom Loran-C Time Differences used in the navigator are
based on mathematical models. Local deviationsin propagation
speed and Additional Secondary Factors (ASF) arenotincludedin
the algorithm. The calculated positions may therefore differ from
positions obtained when using a dedicated Loran-C receiver by
several hundred meters.

MAGNETIC DEVIATION

Theerror introduced into the steering compass reading by nearby
ferrousmetal massdistorting the earth magnetic flux field surround-
ing the compass.

MAGNETIC HEADING

Direction, as sensed by the steering compass, in relation to mag-
netic north.

MAGNETIC NORTH

Direction in the plane of the observer’s horizon toward the earth’s
north magnetic pole.
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MAGNETIC VARIATION

The angle by which magnetic north varies from true north at any
given point on the earth’s surface. This value is automatically
added to the magnetic heading input to provide true heading for
calculation and display purposes.

MENU

A list of functionsin the display. Selection of afunction from the
list is accomplished with either the toggle key or the soft keys.

MERCATOR CHART

A map developed by Mercator projection wherein the curved sur-
face of the Earth’s ellipsoid is projected onto a cylinder and the
cylinder is “unwrapped” to form aflat representation of the ellip-
soid.

MERIDIAN

The circumference line of ameridian plane. The meridians define
longitude. A special casemeridianisthe Greenwich meridian, whose
longitude is O degrees and to which all other meridians are refer-
enced.

MMSI

MOTION DYNAMICS

Characteristics of changes in attitude and location of a moving
object according to its application and/or environment. For ex-
ample, vesselsat seain rough waters may havelow forward vel oc-
ity but high-rate, short-term changesin attitude due to yaw, pitch
androll.

NAVIGATION SOLUTION

Themathematical derivation of navigation components (for example,
speed, heading, set, drift) from aseries of satellite position updates
plotted over time.

208

Version 1.5



Glossary

Operator’s Manual

NMEA

National Marine Electronics Association. The NMEA electronics
interface specifications have been developed under the auspices
of the Association. The NMEA 0183 is an internationally recog-
nized specification for interfacing marine electronics. NMEA 0183
version 2.1 isidentical to IEC 1162-1.

PARALLEL

The perimeter of aparallel planeinthe earth’ sellipsoid. The paral-
lels define latitude. A special case parallel isthe equator, whose
latitudeis 0 degreesand to which all other parallels arereferenced.

PARITY BIT

A bit added to, or subtracted from, a binary coded message for
parity checking purposes.

PARITY CHECK

A simplestatistical operation performed by the software that moni-
torsbinary coded data being transmitted to verify that the received
message is the same as the transmitted message.

PARITY CONVENTION

In checking message parity (refer to PARITY CHECK), the soft-
ware may be designed to check either odd parity or even parity.
The choiceis called parity convention: either odd or even parity
convention. Under odd parity convention rule, the binary-coded
message has the parity bit set to make up an odd number of mes-
sage bits. Under even parity convention rules, the binary-coded
message has the parity bit set to make up an even number of mes-
sage bits.

P-CODE

A limited-access signal broadcast by the NAV STAR satellites cur-
rently available only to military users.

PDOP (Position Dilution of Precision)

Anindicator of the accuracy in position (latitude, longitude, and
atitude). See DILUTION OF PRECISION.
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PLANE PROJECTION

The technique of converting the curved surface of the Earth to a
flat surface to represent a map.

Polled Mode
A transponder isin apolled mode during arequest-response
session only. Distinguish this from a station, which is polled into
certain slots. Thisstation isfirst polled and then enters assigned
mode.

POSITION UPDATE

The redefining of position by analysis of satellite orbital data as
referenced to time.

PRN
See PSEUDORANDOM NUMBER.
PROCESSOR

The processor circuit card in the console that controls system op-
erations and computes the positioning/ navigation solutions.

PROMPT

A message on the display instructing the operator to make a key-
board entry.

PSEUDORANDOM NUMBER (PRN)
Theidentification number of a GPS satellite.
PSEUDO-RANGE
Range that includes errors due to clock offset.

PSP
Presentation System Port — A communication port on the AIS
transponder used as an interface to external systems, i.e. the
MX420.

PULSE SPEED SENSOR

Speed log whose speed output signal is defined by a pulse rate
output.
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RANGE RESIDUAL

The difference between the expected satellite range and the mea-
sured satellite range for the last measurement taken from each sat-
ellitein the constellation.

RATDMA
Random Access Time Division Multiple Access— Access
protocol for transmissions which have not been pre-announced.
Thisisused for the first transmission during data link network
entry or for messages of non-repeatable character.

REFERENCE COMPASS

The compass against which the steering compass (see STEERING
COMPASS) may be calibrated.

REFERENCE ELLIPSOID

A mathematical description of the Earth’s ellipsoidal shape (see
ELLIPSOID), whichisthereferenceframefor positioning computa-
tion.

REFERENCE GPSMONITOR

A GPS CDU whose precise (surveyed) positionisknown. It com-
pares its own GPS position solution to the surveyed position and
generates correction values as a function of the position coordi-
nate differentials. The correction values are transmitted to user
GPS CDUs for use as corrections to their own GPS position solu-
tions.

RESET
Toreturn stored valuesto either the default value or zeroin memory.
RHUMB LINE

The course of avessel that keeps a constant compass direction,
drawn asalineon achart or globe and cutting acrossall meridians
at the same angle. A rhumb line is a straight line on a Mercator
chart.

RHUMB LINE NAVIGATION

Navigation based on Rhumb Lines. Seeadso GREAT CIRCLENAVI-
GATION.
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RMS
See ROOT MEAN SQUARED.
ROOT MEAN SQUARED (RMS)

A statistical measure of probahility, stating that an expected event
will happen 68% of thetime. Intermsof position update accuracy,
68 position updates out of 100 will be accurate to within specified
system accuracy.

ROUTE

A routeisasequential list of waypoints describing aplanned voy-
age. Theactiverouteistheroute used for the actual navigation of
the vessel.

RTCM
Radio Technical Commission for Maritime Services.
S/IA

See SELECTIVEAVAILABILITY
SATELLITEHEALTH

Go or no-go message for each satellite included in the almanac
data. The message states whether or not the measurements from
those particular satellites can be relied upon for accurate resullts.

SATELLITE SIGNAL

Transmitted electromagnetic energy from a GPS satellite whose
time of arrival is measured by the navigator to calculate the posi-
tion of the navigator antenna.

SELECTIVEAVAILABILITY (SA)

A system whereby the accuracy of GPS is reduced. S/A iscon-
trolled by the U.S. Department of Defense.

SEMIMINORAXIS

The distance from the center of the earth’s ellipse to the ellipse
surface as measured along the polar axis. Itisidentified symboli-
cally with the letter B, and it varies according to the reference da-
tum used for position coordinates.

SENSOR

A device that detects achangein aphysical stimulusand turnsit
into asignal that can be measured.
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SET AND DRIFT
The direction and the speed of the water over ground (current).
SIGNAL-TO-NOISE RATIO (SIN)

Quantitative relationship between the useful and non-useful part
of thereceived satellitesignal. A high S/N indicatesagood receiv-
ing condition.

SIN
See SIGNAL-TO-NOISE RATIO
SOFTWARE

Values programmed and prel oaded into memory. Thevaluesrepre-
sent apermanent set of instructionsfor running the automatic func-
tions (computations) of the navigator.

SOG
See SPEED OVER GROUND

SOTDMA
Self Organized Time Division Multiple Access— An access
protocol, which allows autonomous operation on a data link
while automatically resolving transmission conflicts.
SPACE SEGMENT

The orbiting satellite part of the Global Positioning System.
SPEED OVER GROUND

Speed inrelation to the sea bed.
SPHEROID

See ELLIPSOID.
STEERING COMPASS

The compass used for navigation. It may be adirect-reading com-
pass from which the heading may be entered into the navigator via
thekeyboard; or, it may be an el ectronic heading sensor that enters
heading datato the navigator via an optional interface.

TDMA
Time Division Multiple Access— An access scheme for multiple
access to the same data link.
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TIME OFFSET

The number of hours and minutes by which the TIME ZONE dif-
fersfrom UTC (see below).

TIMEOUT

Inthenavigator, the automatic return to normal operation from edit
modeif left unattended. Thetimeout delay issetinCFG1, Opera-
tion.

TIME ZONE

One of 24 longitudinal segments around the world, each generally
15 degreesand 1 hour wide. Please check locally for the exact time
zone offset relative to UTC (see below).

TRACK

Inroutes: The course lines between the waypoints.

Inthe plotter: Theline showing the past movements of the vessel.
TRANSDUCER

A device that transfers power from one system to another in the
same or in different form. See aso SENSOR.

TRIPLOG

In the navigator, an easily resetable sum log that accumul ates the
distance sailed over ground based on the GPS signals. See also
GPSLOG.

TRUE HEADING

Directioninrelation to true north. True heading is compass head-
ing corrected for MAGNETIC DEVIATION and VARIATION. The
true heading used by the navigator for navigation calculationsisa
composite of magnetic heading input from the NMEA compass,
magnetic variation as calculated by the navigator, and the values
entered into the compass deviation table.

TRUE NORTH
Direction along the meridian of the observer to the north pole.
TRUEWIND ANGLE (TWA)

Similar to APPARENT WIND ANGLE, but compensated for the
motion of thevessel. TWA and AWA areequal if thevessel isnot



moving.
TRUE WIND DIRECTION (TWD)

The direction of the wind over ground, expressed as an angular
distance from north clockwise through 360°.

TRUE WIND SPEED (TWS)

Thewind speed relativeto either ground or water rather thanto the
moving vessel.

UNCERTAINTY

In the navigator, an indication of the expected accuracy expressed
astheradius of acirclearound the cal culated (displayed) position.
The uncertainty is expressed in meters or feet. The calculation of
uncertainty is based on the HDOP value.

UNIVERSAL TIME COORDINATED (UTC)

Greenwich mean time corrected for polar motion of the Earth and
seasonal variation in the Earth’ srotation.

UPDATE

See POSITION UPDATE.
uTtC

See UNIVERSAL TIME COORDINATED.
UTM

See UNIVERSAL TRANSVERSE MERCATOR.
UNIVERSAL TRANSVERSE MERCATOR

Alternative grid system used in harbor areas and for land applica-
tionsinstead of latitude and longitude.

VDL
VHF DataLink.
VDOP (Vertica Dilution of Precision)

Anindicator of theaccuracy in atitude. SeeDILUTION OF POSI-
TION.



VELOCITY MADE GOOD (VMG)

The speed by which the vessel is moving in the upwind direction.
When tacking, the optimization should be based on VMG (assum-
ing that TWD is expected to be fairly constant). See also
WAYPOINT CLOSURE VELOCITY.

VHF

Very High Frequency — A set of frequenciesin the MHz region.
VISIBLE SATELLITE

A satellite whose orbit has placed it above the earth’ s horizon (el-
evation angle >0°) from the location of the navigator and is, there-
fore, available for acquisition. The navigator will not use satellites
with an elevation angle < 5°.

VMG
See VELOCITY MADE GOOD.

VTS
Vessal Traffic Service
WAYPOINT

A point, usually along the track of the vessel or vehicle, whose
position coordinates may be stored in the navigator. The point
position isthe basisfor the heading, range, heading-to-steer, esti-
mated time of arrival, and steering display calculations.

WAYPOINT CLOSURE VELOCITY (WCV)

Thespeedthevessel ismovinginthedirection of the next waypoint.
WCYV should be used for optimization in cases where TWD is ex-
pected to vary drastically beforethewaypointisreached. Seealso
VELOCITY MADE GOOD.

WAYPOINT PASS CRITERIA

The criterion by which the navigator determines the passing of a
waypoint. The criterion is selected in CFG 1, Navigation.

wev
SeeWAYPOINT CLOSURE VELOCITY.



WORLD GEODETIC SYSTEM (WGS)

Worldwide datums (WGS 72 and WGS 84) used for satellite naviga
tion systems. Themain differencebetweenWGS72and WGS84is
a small eastward shift. The resulting difference in position will
normally be 0.01 minute of longitude, which will not be noticeable
on chartsof scale 1:50 000 or smaller. Y ou may thususethe WGS 84
Plus Offset datum with charts marked with a WGS 72 offset. All
chartswill eventually be converted to WGS 84 datum.

X-TRACK ERROR (XTE)
See CROSS TRACK ERROR.

1PPS
One Pulse Per Second — A timing signal generally provided by
GNSSreceivers.
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