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SAFETY NOTICES

£\

DANGER
High voltage

JAN

CAUTION: HIGH VOLTAGE

Thedisplay unit containshigh voltages. Adjustmentsrequire
specialized service proceduresand toolsavailableonly to qualified
servicetechnicians—thereareno user serviceablepartsor
adjustments. Theoperator should never removethedisplay unit
cover or attempt to servicetheequipment.

CAUTION: NAVIGATIONAL AID

Thisdeviceisonly an aid to navigation. Itsaccur acy can be affected
by many factors, including equipment failureor defects,
environmental conditionsand improper handling or use.

Note: Itistheuser’ sresponsibility to exercise common prudence and
navigational judgement. Thisdevice, therefore, should not berelied upon
asasubstitute for such prudenceand judgement.

TheRaychart 425 Chartplotter isdesigned to use NavionicsNav-Chart™
chart cardswhich provide cartography in seamlessvector format.
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Preface

Thishandbook coversthe Raychart 425 manufactured by Raytheon
Marine Company.

It containsimportant information on theinstall ation and operation of
your new equipment. In order to obtain the best resultsin operation and
performance, please read this handbook thoroughly.

Raytheon’s Product Support representatives, or your authorized dealer,
will be availableto answer any questionsyou may have.

Warranty

Toregister your Raychart 425 ownership, pleasetake afew minutesto
fill out the Warranty registration card. It isvery important that you
completetheowner informationand returnthecardtothefactory in order
toreceivefull warranty benefits.

EMC Conformance

All Raytheon equipment and accessoriesaredesigned tothebest industry
standardsfor usein therecreational marine environment.

Thedesign and manufacture of Raytheon equipment and accessories
conform to the appropriate Electromagnetic Compatibility (EMC)
standards, but correct installation isrequired to ensure that performance
isnot compromised.

Technical Accuracy

Thetechnical and graphical information contained in this handbook, to
the best of our knowledge, was correct asit went to press. However, the
Raytheon policy of continuous product improvement may change
product specificationswithout prior notice. Asaresult, unavoidable
differencesbetween the product and handbook may occur fromtimeto
time, for which liability cannot be accepted by Raytheon.

Raytheonisaregistered trademark of Raytheon Company.
Copyright © Raytheon Marine Company 2000
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Chapter 1: Overview

1.1 Introduction

Thishandbook describesthe Raychart 425 Chartplotter andits

associated Raystar 120 GPS Receiver. The Raystar 120 utilizes Satellite

Differential (SD) signa sfor enhanced navigational accuracy over

conventional shore based differential GPS systems (dGPS).

The Raychart 425 Chartplotter iswaterproof and can beinstalled either

above or bel ow deck. The equipment comprises:

¢ 6inLCD display with Chart holder compartment for aNavionics®
Nav-Chart electronic chart card

* Raystar 120 GPS Receiver

The Raychart 425 Chartplotter can output GPS and Waypoint datato

operate with other equi pment, eg. an autopilot or repeater instrument

connected viathe NM EA 0183 interfacel.

How this Handbook is Organized
Thehandbook isorganized asfollows:

Chapter 1. Overview (thischapter) providesan overview of thefeatures
and functionsof the Raychart 425 and associated Raystar 120. Please
read this chapter to familiarize yourself with the Chartplotter and
Satellite Differential system.

Chapter 2: Getting Started providesan overview of thecontrolsand how
to start using the chartplotter.

Chapter 3: Operation providesdetailed operating proceduresfor the
main chartplotter functions- plotting waypoints and routes, navigation
functions, Track handling, Port and Tideinformation, Man Overboard
and Alarm functions.

Chapter 4: Setting Up providesinstructionsfor setting up the
chartplotter system and charting preferences.

Chapter 5: | nstallation provides planning considerations and detailed
ingtructionsfor installing the Chartplotter and GPS Receiver on your
vessal.

Chapter 6: Maintenance& Fault Finding providesinformationon user
maintenance and what to do if you experience problems.

1. National Marine Electronics Association (NMEA) 0183 interconnection standard, Version 2.3
April 1998.
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Appendix A detailsthe Technical Specification for the Chartpl otter.
Appendix B detail sthe Technical Specification for the GPS Receiver.

Appendix C definesthe NMEA datareceived/transmitted by the
Chartplotter.

Appendix D providesalist of abbreviationsused in this handbook.

I nstallation Templatesfor the Raychart 425 and itsassociated
Raystar 120 GPS Receiver areincluded at the end of this handbook.

1.2 Satellite Differential System

135°E 150°E

TheRaystar 120 GPS Receiver utilizesanew satellitedifferential
correction systemtoimprovetheaccuracy andintegrity of thebasic GPS
signals. Three separate compatible systems currently exist or arebeing
developed:

1. WideAreaAugmentation System (WAAYS). Developed by the Fed-
eral Aviation Administration (FAA) inthe USA.

2. European Geostationary Navigation Overlay System
(EGNOS). Thissystemishbeing developed by a European consor-
tium.

3. TheMTSAT Satellite-Based Augmentation System (MSAS). Being
developed by the Japan Civil Aviation Bureau (JCAB) for civil avia
tionuse.

Theareacoverage of the WAAS system isthefurthest advanced so far
andincludesthe entire United States of Americabut also coverslarge
areasoutside of thisasshownin Figure 1-1.
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Figure 1-1: WAAS Coverage Map
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Thecombination of the WAAS, EGNOS and MSAS systemswill
provide global satellite based differential GPS augmentation into the
future.

How it Works

Thefollowing descriptionisbased on WAAS, but the principles apply
equally tothe EGNOS and M SAS systems.

WAA S comprisesthefollowing components:

» Ground Reference Stationsacrossthe USA

* Master Stationslocated at East Coast and West Coast

» Geodationary Satellites|ocated above the equator

The Ground Reference Stations are located at known positionsand
receive datacontinuously from GPS. The Ground Reference Stations
send their datato the Master Stationswhich calculatethe error of the
GPS-received positions and generate correctional data.

The corrected ‘ differential’ signalsarethen sent tothetwo
Geogtationary Satelliteswhich broadcast the corrected dataon the
standard GPSfrequency, making it availableto the user’sRaystar 120
GPSReceiver.

TheRaystar 120 GPS Receiver usesthe correctional datatransmitted by
the Geostationary Satellitesto refinethe GPS positional datafor greater
accuracy.

WAASisshown pictorially in Figure 1-2.

DA03-1

Figure 1-2: The WAAS System
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Availability of the WAAS System in North America

TheWAAS systemis presently broadcasting and being tested for
aviationuse. Itisexpectedtobecertified by theFAA in 2002. Duringthis
testing and certification period, continuousserviceisexpected, however,
brief signal outages may occur asrefinements and upgrades are madeto
the system. The status of WAA S and planned outages are avail able on-
line at Raytheon’ swebsite http://wwws.raytheontands.com/waas

or http://www.raymarine.com

Coverage Outside of North America

EGNOSiscurrently inthe early testing and qualification phasesand
signa outagesmay occur at any time. The status of EGNOS and any
planned outagesare available on-line at Raytheon’swebsite
http://www.raymarine.com

Useof Satellite Differentid iscurrently disabled outside of the WAAS
reception area. When EGNOSisqualified for navigational use, a
procedurewill be published on our website which will enable EGNOS
operation. See http://www.raymarine.com for latest information.

Accuracy and Continuation of Broadcast Coverage

The navigationa accuracy of equipment using these satellite broadcast
SD signa sduring thetesting and qualification phasesis not guaranteed
by Raytheon Marine Company or Raytheon Corporation, nor isthe
continuation of the broadcast SD signal sthe responsibility of Raytheon
Marine Company or Raytheon Corporation.

1.3 The Chartplotter

Display Functions

TheRaychart 425 Chartplotter includesthefollowing functions:
* Create, Place, Move, Edit or EraseaWaypoint.

» GoToWaypoint, Port, Facility or Cursor.

« Display TideHeights, Tide Currents, Sunand Moon data.

» Create, Save, Name, Edit or Follow aRoute.

* Review Route and Waypoint Lists.

» Display vessel’strack on-screen.

« Convert atrack to aroute (SmartRoute).

e  SetUpAlarmsand Timers.

¢ ManOverBoard (MOB) to navigate back to amissing person or
object.
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« Satelliteacquisition data.

e Usespositiona information from Satellite Differential GPSto dis-
play vessal’sposition.

« Thedisplay and keyscan beilluminated for night-time use.

» Detailed navigation information is displayed when aNavionics®
Nav-Chart cardisingtalled.

* Thevesse’spositionisshown asaboat symbol pointinginitscurrent
direction.

At thetop of the chartplotter screen astatus bar displayschart scale,

cursor position plusrange and bearing or the vessel's position, Speed

Over Ground (SOG) and Course Over Ground (COG). Whenin

Simulator mode, aflashing SIMindicationisdisplayedininversevideoin

thetop left hand corner with corresponding North Up (NU), Head Up

(HU)or Course Up (CU) information. If in Overzoom mode, thisis

indicated by OV.

Waypoints previoudy placed are displayed and the current routeis

shown. Datacan beviewed for current route or chart object.

Thechartplotter screen can a so show additional information, depending

onyour currently selected options, set up selectionsand dataavailable

from other equipment.

Anexample chart display initsdefault configuration, with achart card

installed, isshownin Figure 1-3.

Several functionsare availableto control thedisplay asfollows:

e Zoomin/out.

* PantheDisplay.

* Centrethe Chart around the Vessdl.

Operation of thesefunctionsisdescribed in Chapter 2.

Display Options
Display optionsare selected in System Set Up and Chart Set Up as
described in Chapter 4.

Operating Controls

The chartplotter isoperated by means of the following controls:
e Atrackpad.

» Six dedicated push-button (labelled) keys.

¢ On-screen pop-up menusfrom which options are sel ected.

» On-screen database listswhich enablethe editing of items.

ThecontrolsareshowninFigure 1-3; they areback-lit for night-timeuse.
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Status Bar

GOTO key

EIEOTEIN C5R 45°50.367°N BRG 23107 PAGE key

128 nm Pos 1°35.636°W RNG  40.31nm CLEAR key
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70

RANGE key

ENTER key
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+ T : POWER key
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Function Bar
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Figure 1-3: Raychart 425 Chartplotter Operating Controls

Trackpad and Cursor

Thetrackpad isused to movethe cursor horizontally, vertically or
diagonally. The cursor isthecross-hair symbol (+) whichisusedto select
aposition or item on the chart.

Thelonger that the edge of thetrackpad is pressed, the faster the cursor
moves. The current cursor positionisshown inthe statusbar at thetop of
thescreen.

The cursor iscontext-sensitive. Someitems on the screen, such as
waypointsand chart objects haveinformation associated with them.
When the cursor isplaced over such objects, their informationis
displayedinthe statusbar. In addition, afunction bar is displayed for
certainitems. For example, when the cursor is placed over awaypoint,
thewaypoint datais displayed in the status bar and the waypoint options
functionisdisplayed.
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Note: During many operationsthe cursor cannot be moved around the
screen, eg. whilst afunctionbar isdisplayed, the cursor isused exclusive-
ly for selection. In such cases, threerapid beepsindicateinvalid action.

Dedicated Keys

Thesekeyshavefixed functions. Some keys can be used in either of two

ways.

¢ Press: Pressthekey momentarily and thenreleaseit. Thismethodis
used for most key operations.

» Pressand hold: Pressthekey, keepit pressed for the period of time
stated (eg. 3 seconds), thenrel easeit.

When adedicated key ispressed, one of thefollowing occurs:

1. Theassociated operationisactioned, eg. changechart scale(RANGE
key).

2. A pop-up menuisdisplayed, providing further options.

3. A setof functionsisdisplayed.

Asakey ispressed, asingle audio beep confirmsthekey action. If the

key-pressisnot valid for the current screen or mode, three rapid beeps

sound toindicatethat no responseisavailable. If required, the key beeps

can beturned off aspart of your set up procedure (see Chapter 4).

Function Bar
The Function Bar at the bottom of the screen containsanumber of
functionswhich changeaccording tothecurrent operation. Thefunctions
are grouped into related setsand subsets providing accessto the various
functions. The primary function bar isdisplayed whentheENTER key is
pressed.
The currently selected function is highlighted by meansof agray
background.
When afunctionisinvoked, oneof thefollowing occurs:
1. Theassociated operationisactioned, eg. GOTO WAYPOINT.
2. A sub-set of functionsisdisplayed.
3. A pop-up menuisdisplayed, providing further options.
4. Theappropriate databaselist (Route or Waypoint) isdisplayed.
Aswith dedicated keys, when the action isinvoked, asingle audio beep
confirmstheaction. If theselectionisnot valid, threerapid beepsindicate
invalid action. Key beeps can be deactivated as part of the set up
parameters (see Chapter 4).
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Pop-Up Menus
Pop-up menususually provide variousoptions. When apop-up menuis
on-screen, aset of associated functionsisal so displayed.

Usethetrackpad to select an option from the menu, then usethe
appropriate function to set the option, eg. the radius of the waypoint
arrival aarm can be specified and the sel ected navigation datacan be set
on/off.

Database Lists

Thewaypointsand routes created on the chartpl otter are stored in
databaselists. Theselists can beviewed and items selected for editing.

Aswith pop-up menus, when adatabaselist ison-screen, aset of
associated soft keysisalso displayed; usethetrackpad to select anitem
fromthelist, then usethe appropriate function to edit theitem, eg. a
Waypoint or aRoute can be erased.
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Chapter 2: Getting Started

2.1 Introduction

Thischapter providesinformation and instructionsto allow you to
practice using the Raychart 425 Chartplotter. It isintended to help you
becomefamiliar with the control sbefore you start using the chartplotter
for routine navigation.

Note: Thereisoften morethan one method of performing a particular
task. Normal operating proceduresaredetailedin Chapter 3. When you
become familiar with the systemyou can adapt these proceduresto suit
your method of operation.

Conventions Used

Throughout thishandbook, the dedicated (Iabelled) keysare shownin
bold capitals; for example, ENTER. Thefunctionsand optionsare shown
innormal capitals, eg. LIGHT.

Operating procedures, which may consist of asinglekey-press, or a
sequence of numbered steps, areindicated by a» symbol inthe margin.

When textual dataisdisplayed on screen, any unavailable dataisshown
asdashes, one per character.

Where proceduresrefer to Select, thisimpliesusing thetrackpad to
highlight afunction, then pressing the ENTER key to action that function.

Simulator

The Chartplotter display unitincludesaSmulator mode, which allows
you to practice operating your chartpl otter without datafrom aGPS
system. Youwill need to usethe set up optionsto switch thedisplay to
Smulator mode, asdescribed in Section 2.2, Switching On/Off. You can
useitin either of twoways.

 Beforethechartplotter hasbeeninstalled on your vessel. Inthiscase,
you only need to connect the Chartpl otter display unittoa12VDC
power supply, fused at 1A, connecting thered core from the power
lead to positive (+) and theblack coreto negative(-); see Chapter 5for
full details.

* Afterthechartplotter hasbeeninstalled on your vessel and whileina
marinaor otherwiseat anchor.
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2.2 Switching On/Off

» Toturnthechartplotter display unit on, pressthe POWER key. Thekeys

illuminate, thedisplay unit beepsand the Raychart logo is displayed,
followed by thefollowing warning:

WARNING
THE ELECTRONIC CHART ISANAIDTO
NAVIGATION DESIGNED TO FACILITATE
THE USE OF AUTHORISED GOVERNMENT
CHARTS, NOT TO REPLACE THEM. ONLY
OFFICIAL GOVERNMENT CHARTSAND
NOTICESTO MARINERS CONTAIN ALL
INFORMATION NEEDED FOR THE SAFETY
OF NAVIGATION AND, ASALWAYS, THE
CAPTAIN ISRESPONSIBLE FOR THEIR
PROPER USE.

Press“ENTER” to continue.

When you have read and understood the warning, pressthe ENTER key.
Thechartisdisplayed.

If thisisthefirst timethat the chartplotter has been switched on, and no
chart cardisinstalled, the display showsthe background world map at
Lat 0°/Lon 0°. Otherwise, the display showsthe selected chart areaand
any datathat were displayed when the unit was|ast used.

» Toturnthedisplay unit off, pressand hold the POWER key for at |east
3 seconds. A countdown timer isdisplayed; whenit reaches zero the
display and key back-lights extinguish.
Changing the Lighting and Contrast

You can changethelevel of backlighting and contrast for the screen. The
key backlighting remainson to enablethekeysto be seen at al times.

» To changethelighting and contrast:
1. Pressthe POWER key to display thelighting controls (Figure 2-1).
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© )

LIGHTS CONTRAST

D4698_1

Figure 2-1: Lighting Controls

The last-used control is highlighted in inverse video.

2. Pressthetrackpad left/right to select the LIGHTS function.

3. Pressthetrackpad top/bottom to increase or decreasethelightingto
oneof four levels. You can pressand hold the trackpad to changethe
setting morerapidly. Thelighting level isadjusted asyou changethe
setting.

4. Pressthetrackpadright to select the contrast control. Thereare 16 con-
trast levels. Adjust the setting asfor lighting to select the best viewing
level.

5. PressCLEAR toreturnto thechart screen, with the new lighting and
contrast level sretained.

Whenthedisplay unitisswitched on, screenlightingisrestored to ON if
itwasON previoudy. Whilst the unit isswitched on, the chosen lighting
level isretained until you reset it. The new contrast level isretained until
you reset it, even after power-off, unlessyou set the control very low or
very high; inthiscase, the contrast will be restored on power-up as
follows:

e Contrastset <30% restoredto30%
e Contrastset >70%  restoredto 70%

2.3 Chart Simulator

When simulator modeis started, your initial simulated positionis
wherever the cursor was|ast positioned. To practiceusing the
chartplotter inaparticular chart area, usethe trackpad to pan to that area,
then switch simulator ON.

Note: If real positiondata isavailable and the simulator isactive, smu-
|ated data takes precedence. On power -up the simulator defaultstoits
previous setting on power-down. Care should betaken to determine de-
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sired mode on power-up. Simulated data should never beused for nav-
igational purposes.

» Toview achartimage using simulated data:

1

Pressthe PAGE key to display the SET UP function bar (Figure 2-2):

|S"|’STEI‘1 I| CHART I| TRACE I| GPS I
SET LUP SET UP SET UP SET UP

AW

D4694_1

Figure 2-2: Set Up Function Bar

. Presstrackpad left/right to highlight SYSTEM SET UP and pressENTER

to display the System Set Up menu.

. Usetrackpad up/down to highlight the SIMULATOR option.
. Usetrackpad |eft/right to select ON.
. If necessary, usetrackpad up/down to highlight, inturn, the SIMU-

LATED SOG and COG optionsand trackpad | eft/right to set asrequired.
These set Speedin 1Kt intervalsand Coursein 1° intervals, respec-
tively.

. PressCLEAR twicetoreturntothechart screen.
. A flashing SIM indicator appearsin inversevideoin the status bar at

thetop of the chart screen.

2.4 Controlling the Display

Thissection describes how to:

Change the display mode.
Movearound thechart by panning thedisplay, changing thechart cen-
tre and changing the chart scale.

Selecting the Display Mode

Usethe PAGE key to sel ect thedi splay mode. Select thefoll owing modes
by repeat pressesof the PAGE key aslisted below and shownin
Figure 2-3:

Set Up functions (see Chapter 4)
Course Deviation Indicator (CDI)
Bearing & DistanceIndication (BDI)
Waypoint data

Navigation data

Time/Date data

Returnto Set Up functions

Note: PressGOTO to returnto normal Chart display at any time.
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From Chart Display

Press PAGE to display Set Up functions

TSR 48°30.367' N BRG  231°T
POS 1°35.636°W RNG  40.91nm

EMETESPSHAH
TETGNHOUTH 5<]
ExtoLs ;“\{H

ENPORT ORQUAY PORTLAND ISLE 0|

JYMOUTH;: DARTMOL) R
Press Press
SALCOMBE
Q- —
to return to to display CDI

Chart display

SUNRISE 06.23
SUNSET  21.34  TODAY

AT POSITION (USER SELECTED)

50°45 .000 N

SYSTEN CHART TRACK GPS
SETUP SETUP SETUP SETUP

001°06  .000 W (c)

TIME 12:34
DATE 26/01/99

ET&  (WAYPOINT) 13:37 26/01,99
TTG  CWAYPOINT) 01:03
ETA4  (ROUTE> 14:32 27-01-93
TTG  (ROUTE> 34:03
STEER STARBOARD
[ dd 4l
Press @ to display
Time/Date
u information
POSITION

20°45.000 N
001°06.000 W(c)
oG 230° T
SOG 6.8 Kts

oot

WAYPOINT

6P FIX
TIME 14:32 12/12/99

BRG 234° T
RNG 2.4 rm

STEER STARBOARD

dddd

Press
©—
to display
Navigation Data

Note: In any display mode,
press GOTO to return
to chart display

»»»  STEER STARBOARD

WPT NAME
[—EIE___j[—WPT BRG _j_ WPT FNG
|0.05nm| 300°T | 23.2nm
[ TTG | COG 506
| 04.12.] 312°T | 12.7kts

]
@
N

to display
BDI

STEER STARBOARD

dd ddl

»»»  STEERSTARBOARD
WPRT NAME
ROUTE [ HTE WFT BRG__j|__WFT RNG |
ROUTE 01 \U.Ofmm | 300°T |23.2nm
HAYPOINT [ 116 [ COG 506
WPT 001 TO KPT 002 | 04.12.| 312°T [12.7kts
-]
BRG 234° T iy
RG 124m | @
to display
COG 230° T TIME 13:23 12/12/99 Waypoint Data
S0G B.8 Kts TTG 01:03
KTE 0.5 nm ETA 14:32 12-12/99

D4724_2

Figure 2-3: Display Modes
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Moving Around the Chart

You will normally operate the chartplotter with the chart showing your
vessdl’scurrent location.

Inthedefault North-Up orientation (shown in the status box at the top of
thedisplay), the vessel movesin relation to the screen. Youwill need to
reposition the chart if your vessel movesout of the areacurrently
displayed, or if you wish to examine or place waypointsin another area.
Alternatively, you can homethe cursor onto the vessdl using the FIND
SHIP function. ‘homing’ locksthevessal to the cursor and updatesthe
display such that the chart isre-drawn so asto ensure that the vessel is
awayson screen, see Using FIND SHIP below.

Therearethreewaysin which you can reposition the chart:

» Usethetrackpad to movethe cursor to the edge of the chart; the chart
pansacross. Thismethod isuseful if theareayouwishto seeisjust off
screen.

« Automaticaly re-centrethe vessel using the FIND SHIP function.

» Changethechart scale usingthe RANGE key to zoomout andintoa
new area. Thismethod isuseful if theareayouwishto seeissomedis
tanceaway.

Using FIND SHIP

FIND SHIP isused to re-draw the chart with the vessel normally at its
centre and the cursor homed on thevessdl.

» Tocentrethevessd:

1. From chart mode, pressENTER,; the primary function bar isdisplayed
(Figure 2-4):

FIMD SHIPI‘ ROUTES I‘N&HF’DINTSI

D4668_1

Figure 2-4: Primary Function Bar
2. Select FIND SHIP; thefollowing actionsare performed:
» Thechartisre-drawnwith thevessel’spositioninthecentre.
» Thecursorishomed onto the vessel position and moveswithit.
*  Whenthevessel movesnear theedge of the chart window, thechart

isredrawnwiththevessel at the centre and the cursor homed onthe
vesse.

*  Whilst homed, the status bar indicates vessel position, SOG and
coG.
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« If Screen Amplifier isenabled, the vessel ispositioned so asto
increase screen forward visibility, see Chapter 4: Setting Up.
3. Toreleasethecursor from homed mode pressthetrackpadto movethe
cursor away from thevessel’s current position. The statusbar shows
the cursor position, range and bearing.

Changing the Chart Scale

TheRANGE key changesthechart scalesothat asmaller or larger areais
shown on the available cartography.

Plotter modeisavailableto allow you to zoominto asmaller area, even
when no chart dataisavailablefor that scale. To enable plotter mode, see
Chapter 4: Setting Up.

You can change the chart scalefor two purposes:

» Toseeeither moredetail (of asmaller areq) or alarger area(inless
detail).

» Tomovethedisplay to another areaof the chart, by zooming out to a
small scale chart, then zooming in on another position.

Each timeyou pressthe RANGE key, the chart scale changesto the next

available setting. The Status Bar at the top of the screen indicatesthe

distance, fromtopto bottom of thedisplay, in nautical miles(Figure 2-5).

Simulator Increases the
indication chart range
CSE 48°20.267°'N BRG 231°T
128nm FOS 1°35.626°k RNG  40.31nm
Vertical distance Decreases the
displayed on chart Status Bar chart range D4990_1

Figure 2-5: Status Bar Indication
» For rapid scale change, pressand hold the required arrow ontheRANGE
key.
Thedigtanceindicator at theleft-hand end of the status bar isupdated
whenever you changethechart scale.

» Tozoomintoamoredetailed chart:
1. Usethetrackpad to position the cursor intheareayou wishto seein
moredetail and pressthe bottom of the RANGE key to zoomiin.
The section of the chart around the cursor isenlarged to fill the screen
with the chart showing more detail. The cursor isnow positionedin
the centre of the screen.
Thedistanceindicated at thetop left of the screen isupdated.
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2. If further chart enlargement isavail able using the current chart card
you can pressthe bottom of the RANGE key to zoom in again, reposi-
tioning the cursor first if required.

Anareaof further chart detail isindicated by abox around theareaas
showninFigure 2-6.

SUNCENN CSRE 45°30.367'HN BRG | 231°T
128 nm FoOS 1°35.636°W RNG  40.91nm

<

FORTLaWD ISLE O

ETER
TOPSHAM

SALCOMEE

Chart Boundary -
Indicates further
detail is available inside.
Shown when using
Navionics® Nav-Chart
card.

TapUE

PORTE

FIND SHIF ‘ ROUTES ‘N&YPDINTS

D4988_1

Figure 2-6: Chart Detail Boundaries
3. If nofurther chart detail isavailablethen, when the bottom of the

RANGE key ispressed, theresult depends upon whether Plotter Mode

isonor off:

 If Plotter Modeis Off, the chart scale remains unchanged, indi cat-
ing that the greatest detail isdisplayed.

« |f Plotter ModeisOn, the scaleisdecreased but, asthereisno fur-
ther detail, the vessal, waypoints, routesand tracklinesare dis-
played without cartography.

Thechart information isrestored when you returnto achart scalefor
whichtheinformationisavailable.

» Tozoom out to alessdetailed chart, pressthetop of theRANGE key as
many timesasrequired.
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2.5 Using Navionics Nav-Chart Cards

The chartplotter hasabuilt-in world map that can be used for route
planning. Most areas (these are shown with chart box boundaries) are
covered at arange of approximately 512nm asshown on the StatusBar at
thetop of the screen.

To usethe chartplotter asanavigation aid, chartswith detailed
information for theareayouwishto navigatearerequired. Thechartsare
availableon NavionicsNav-Chart cards, each of which can storeupto 20
chartsinan electronic format, depending upon itsmemory storage
capacity.

A Nav-Chart card providesan appropriate level of detail for agiven
geographic areaand scale; this datacan be displayed downto arange of
/snm on the screen (height) if thedataisavailable.

To obtain Navionics Nav-Chart cards, contact your local dealer or visit
WWW.navionics.comor www.navionics.it to find the dealer nearest you.

Call Navionicstoll-freefrom anywherein North Americaon:
1-800-848-5896.

Outside of North America, contact your local dedler or:
NavionicsS.p.A.

Tel: (+39) 0584 961696

Fax: (+39) 0584 961309

Inserting a Nav-Chart Card

CAUTION:

Toprevent theingressof water and consequent damagetotheunit,
alwaysensurethat thecartridgecover isfully and properly inserted,
whether or not aNav-Chart cardisinserted.

» Toinsert aNav-Chart card, refer to Figure 2-7:

1. Check that you areusing the correct Nav-Chart card for therequired
area

2. Pull out the cartridge cover at theright hand side of the unit.

3. Hold thecard with thetitlelabel and keyway ot towardsyou and the
two circular holesoutermost, as shown bel ow. Gently push the card
intoitsdot until it clicksinto position. It will only fitinthe correct ori-
entation.

4. To prevent theingress of water, replacethe cartridge cover.
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D4706_2

Figure 2-7: Nav-Chart Card Insertion/Removal

Removing a Nav-Chart card

CAUTION:
DONOT useametallicinstrument, eg. ascrewdriver or pliers,toaid
removal, asdoing so can causeirrepar abledamage.

» ToremoveaNav-Chart card, refer to Figure 2-7:

1. Pull out the cartridge cover at theright hand side of the unit.

2. Gripthecardfirmly and pull toremoveit fromitssot.

3. Toprevent theingress of water, replace the cartridge cover.

Note: If difficulty isexperienced in removing the card, a short length of
cord can be secured between thetwo circular holesinthecardto easeits
removal, making surethat fitting of the cartridge cover isnot impeded.

Displaying the Chart Data

Thenew chart datawill be displayed when you movethe cursor into an
areacovered by thenew chart When achart cartridgeisinserted, thechart
isautomatically redrawn.

Theboundary of each chart digitized in the current cardisdefined by a
box or rectangle. (You can switch off the chart boundariesdisplay aspart
of thechartplotter set up described in Chapter 4).
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Chapter 3: Operation

3.1 Introduction

Thischapter explainshow to usethe chart functionsto navigate with the
Raychart 425.

Safety

The Raychart 425 makesit very easy to mark awaypoint and travel
towardsit. However, always check first that therouteis safe. If usingthe
chartplotter in combination with an autopilot connected viaNMEA,, the
autopilotwill normally prompt for confirmation beforeit steersthevessel
towardsthewaypoint.

If aroute has been entered using alessdetail ed chart, zoominfor more
detail to check for hazards, such assmall shoals, that may not be shown
onthelessdetailed charts.

Note: Until you arefamiliar withinterpreting the chart display, you
should take every opportunity to compar e the displayed objectswith vi-
sual targets, such asbuoysand coastal structures. You should practice
harbour and coastal navigation during daylight and in clear weather
conditions. The equi pment should not be used asa substitute for good
navigational practice.

3.2 Working with Waypoints

Introduction

The Raychart 425 enablesup to 500 waypointsto be placed. A waypoint
isaposition entered on achart asareference or destination point. All
waypointsplaced onthechartpl otter are stored inawaypoint databaselist
whichincludes symbol, position, bearing, range, dateand time.

All waypointsinthe database are displayed on screen, unlessthe SHOW
WAYPOINTS isset to OFF inthe Chart Set Up menu, asdescribed in
Chapter 4. A waypoint can be selected, either on-screen or fromthelist,
for editing.

Thewaypoint isusually placed at the cursor position and can be part of a
route; A waypoint can also be placed at the vessel’s current position.

Waypoints can be placed before the chartplotter isinstalled on your
vessal.

When anew waypoint isplaced, it isdisplayed using either the default
symbol of acrossor an aternative symbol avail able from the Chart Set
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Up menu, asdescribed in Chapter 4. Thewaypoint isadded to the
waypoint list and named with the next available number. The edit
functionscan beused to change the symbol and name. Whenthecursoris
positioned over awaypoint, the waypoint bearing and range are

displayed.

Waypointscan a so betransferred between the chartpl otter, other NMEA

connected instrumentsor aPC, u

sing the Waypoint Transfer functions.

Thissection explains how to perform thefollowing tasksusing the
on-screen cursor and thewaypoint list:

* PlacingaWaypoint

»  SdectingaWaypoint

» Displaying Waypoint data

» EditingaWaypoint (symboal,
» ErasngaWaypoint

¢ Moving aWaypoint

Placing a Waypoint

name& position)

Note: Itisnot possibleto place multiple waypoints at the same position.

» To place anew waypoint:

1. Fromchartmode, pressENTER; theprimary function bar isdisplayed

(Figure 3-1):

FIMC SHIPI‘ ROUTES mwa

TPDIHTSI

D4668_1

Figure 3-1: Primary Function Bar
2. Usingtrackpad left/right, select WAYPOINTS (Figure 3-2).

AT CURSOREAT WESSEL

FLACE NF‘TI‘F‘L&.EE NF‘TI‘ WAYPOINT

LIST I

D4669_1

Figure 3-2: Waypoints Soft Keys
3. Toplaceawaypoint at the cursor position:
i. Select PLACE WPT AT CURSOR. Thesedlected function now hashelp
text appendedtoit (Figure 3-3):

FLACE MOYE CURSOR.
WaYPOIMT WAYPOINT.

"EMTER"TO FLACE
"CLEAR" TO QUIT

D4670_1

Figure 3-3: Place Waypoint Function
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ii. Placethe cursor intherequired position on the chart and press
ENTER to placethe waypoint. Thewaypoint isadded to the way-
point list and named using the next avail able number.
Thewaypoint functionsremain displayed so that further way-

iii. When finished placing waypoints, pressCLEAR.
To placeawaypoint at the vessel’s position:
Select PLACE WPT AT VESSEL. A new waypoint isplaced at the ves-

points can be placed.

If required, use EDIT WAYPOINT to namethewaypoint asdescribed

in Editing Waypoint Detailson page 3-5.

sel’scurrent position.

Soft Keysaredisplayed (Figure 3-4):

Thewaypointisplaced at thecurrent vessel positionor, if aGPSfixis
not available, the cursor position. The new waypoint isadded to the
Waypoint List and named with the next available number.

Toreturnto chart mode, pressCLEAR twice.

To place awaypoint using the Waypoint List:
Select WAYPOINT LIST. The Waypoint List and associated function

CSR 45°30.367°H ERG
128 nm ros

1235.636° W RNG  40.31nm

231°7

EXETER
TETGNM WAYPOINT LIST
SYMBOL HNAME
ALY &= WPT 001
Mol
o WPT 00z
SAL x WPT 003
o WPT 0044
1 WPT 005
FOSITION S0°21 966" N
ooi220.368° W
BRG 186 T ENG 21.0 tii
DATE 13210483 TIME 15:30

PORTE

EDIT
W&YFOINT

MAKE NEMW
W&YFOINT

GOTOD
W&YFOINT

WP T.<ROUTE]
TRANSFER

D4671_1

Figure 3-4: Waypoint List Display
6. Select MAKE NEW WAYPOINT.
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Selecting a Waypoint

Positi oning the cursor over awaypoint sel ectsthat waypoint and accesses
the WAYPOINT OPTIONS function bar. Thisenablesyouto GOTO
(described in Section 3.4), edit (symbol, name, position), erase or move
thewaypoint.

Selecting awaypoint from the Waypoint List allowsyouto GOTO and edit
(symbol, name, position, erase) thewaypoint. The Waypoint List also
provides optionsto make anew waypoint and transfer waypoints.

» To select awaypoint using the cursor:

1. Movethecursor over thewaypoint; theWAYPOINT OPTIONS function
bar, together with hel ptext, isdisplayed (Figure 3-5):

WaYPOINT §| "EMTER" FOR WAYPOINT OFTIONS,
OFTIONS Q| "CLEAR" OR MOME CURSOR QUITS

D4718_1

Figure 3-5: Waypoint Options
2. PressENTER to select the waypoint function bar (Figure 3-6):

GOTO ECLTIT ERASE MOVE
WAYFOINT Q| WAYPOINT B WAYFOINT §| WAYFOINT

D4672_1

Figure 3-6: Waypoint Function Bar
The selected waypoint can be edited viathese functions.

» To select awaypoint using the Waypoint List:
1. PressENTER todisplay theprimary function bar (Figure 3-7):

FIND SHIF‘I‘ ROUTES I‘N.ﬁ"r‘F‘DINTSI

D4668_1

Figure 3-7: Primary Function Bar
2. Select WAYPOINTS and pressENTER to display thewaypoint function
bar (Figure 3-8):

FLACE WFPTRFLACE WPTJ WAYFOINT
AT CURSOREAT WVESSEL LIST

D4669_1

Figure 3-8: Waypoint Function Bar
3. Select WAYPOINT LIST and pressENTER to display the Waypoint List.
The Waypoint List and associated function bar are displayed (see
Figure 3-4).
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Thelist detailsall waypoints. The sel ected waypoint isindicated by
the highlight bar with its position; bearing and range are provided (if
GPSfix available).

4. Usetrackpad up/downto movethroughthelist to highlight the
required waypoint.

The selected waypoint can be edited using the EDIT WAYPOINT function.

Waypoint Data Display

Waypoint data.can beviewedintwoways: thecursor can beused to select
thewaypoint to display the waypoint datain the statusbar at thetop of the
screen, or thewaypoint detail s can be viewed on thewaypoint list.

» Todisplay waypoint data:
Movethecursor over thewaypoint. Thewaypoint dataisdisplayedinthe
status bar, indi cating waypoi nt number/name, bearing and rangefrom
vessel (dashesareshownif nofix isavailable).
Whilst the cursor isover thewaypoint, the WAYPOINT OPTIONS function
bar isdisplayed.

» Toremovethewaypoint data:
Movethe cursor away from thewaypoint or pressCLEAR.

» Todisplay thewaypoint detailsfrom thewaypoint list:
Select thewaypoint inthelist asdescribed above.
Thedetail sfor the sel ected waypoint aredisplayedinthelower half of the
window. Date and timeareincluded for all waypoints.
Toremovethe Waypoint List and return to chart mode, pressCLEAR
threetimes.

Editing Waypoint Details

Thename, symbol and position of awaypoint can be changed, either by
means of the cursor or viathe Waypoint List.

Note: Thetarget waypoint cannot be edited.

» Toedit awaypoint using thecursor:
1. Placethecursor over thewaypoint, see Selecting a Waypoint on
page 3-4.
2. Select WAYPOINT OPTIONS and pressENTER to display the Edit Way-
point function bar.
3. Sdlect EDIT WAYPOINT. The Edit Waypoint function bar is displayed
(Figure 3-9):
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ECTIT I| ELIT I
MAME SYMBEOL
Figure 3-9: Edit Waypoint Function
4. Toedit thewaypoint name, select EDIT NAME.
TheNAME WAYPOINT window isdisplayed.
5. Usethetrackpad to enter or edit the nameasfollows:
» Usetrackpad | ft/right to movethe cursor to the character to be
changed. Up to eight characters can be used.

» Usetrackpad up/down to scroll through the characters.
* When editingiscomplete, pressENTER; thewaypoint nameis
updated and thewindow isremoved
6. Toeditthesymbol, select EDIT SYMBOL.
TheSELECT SYMBOL optionsaredisplayed (Figure 3-10).

|X$¢*HI

Figure 3-10: Edit Symbol Options
7. Usetrackpad left/right to highlight the required symbol, then press
ENTER.

D4673_1

D4674_1

» Toedit awaypoint using the Waypoint List;

1. Fromchart mode, pressENTER; the primary function bar isdisplayed
(Figure 3-11).

FIMD SHIF‘I‘ ROUTES I‘NM’F‘DINTSI

D4668_1

Figure 3-11: Primary Function Bar
2. Usingtrackpad left/right, select WAYPOINTS (Figure 3-12).

FLACE WPTRFLACE WPTJ WAYFOINT
AT CURSOREAT WESSEL LIST

D4669_1

Figure 3-12: Waypoint Function Bar
3. Select WAYPOINT LIST; theWaypoint Listisdisplayed, withitsassoci-
ated function bar (Figure 3-13):
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GOTO EDTT MAKE HEL gHPT-ROUTE
WAYPOINT  WAYPOINT B WAYFOINT B TRANSFER

4.

D4692_1

Figure 3-13: Waypoint List Function Bar
Select EDIT WAYPOINT; thewaypoint edit functions are displayed
(Figure 3-14):

EDLTT ECLIT EDIT ERASE
SYMEOL NAME POSITION Qi LAYPOIMT

5.

D4675_1

Figure 3-14: Waypoint Edit Functions
To edit thewaypoint name, select EDIT NAME; the cursor isplacedin
the namefield of the selected waypoint.
i. Editthenameaspreviously described (up to eight characters).
To edit thewaypoint symbol, select EDIT SYMBOL.
i. Usetrackpad left/right to highlight the required symbol.
ii. PressENTER to accept thechoiceor CLEAR to abort theoperation.
To change thewaypoint’s position, select EDIT POSITION. The cursor
isplacedinthe Position field in the Waypoint List.
i. Usetrackpad left/right to select thelatitude/longitudefields.
ii. Usetrackpad up/down to scroll through and edit the values.
iii.When editing iscomplete, pressENTER to save the new position.

Erasing Waypoints

Note: Awaypoint that isthetarget waypoint or waypointsthat arealso
used in any saved route(s) cannot be erased. If an attempt ismadeto
eraseawaypoint that isusedinasaved route, thewarning“ WAYPOINT IS
USED IN ROUTE(S) AND CANNOT BE ERASED” isdisplayed.

» Todeeteawaypoint using thecursor:

1

2.

3.

Placethe cursor over the waypoint; see Selecting a Waypoint on
page 3-4.

Select WAYPOINT OPTIONS and pressENTER to display the Edit Way-
point function bar.

Select ERASE WAYPOINT. A warning box appears. PressSENTER to
eraseor CLEAR toretain. If erased, thewaypoint list isupdated and
thescreeniscleared.
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» Todelete awaypoint using thewaypoint list:
1. Select thewaypoint from thewaypoint list aspreviously described.
Thewaypoint list function bar isdisplayed.
2. Usetrackpad up/down to movethrough thelist to highlight the
required waypoint.
3. Select ERASE WAYPOINT. PressENTER to erase the waypoint.
Toreturnto chart mode, pressCLEAR threetimes.

Moving Waypoints
Any waypoint, except thetarget waypoint, can be moved. The Waypoint
function bar and cursor are used to move the sel ected waypoint, or the
waypoint position can be edited.
Note: Take carewhen editing waypointsasit i spossibleto move way-
pointsthat are used in routes stored in the Route Database List.

» Tomoveawaypoint using the cursor:
1. Placethecursor over thewaypoint; see Selecting a \Waypoint on
page 3-4.
2. Select WAYPOINT OPTIONS and pressENTER to display the Edit Way-
point function bar.
3. Select MOVE WAYPOINT. Thesalected (highlighted) function now has
help text appended toit (Figure 3-15):

MOVE CURSOR SELECT POS. "ENTER"
WaYPOINT MOYES WPT. "CLEAR" TO QUIT

Figure 3-15: Move Waypoint Function
4. Movethe cursor totherequired waypoint position.
5. Whenthecursor isinthecorrect position, pressENTER to set thenew
position and returnto normal cursor control.

Toreturnto chart mode, pressCLEAR.

D4676_1

» Tomoveawaypoaint using the Waypoint List:
1. Select thewaypoint using the Waypoint List asdescribed above. The
waypoint functionsare displayed.
2. Toedit thewaypoint position proceed aspreviously describedin
Editing Waypoint Detail s on page 3-5.

3.3 Working with Routes

A routeismade up of aseries of waypoints (maximum 50). A routeis
made by placing a series of waypointsonthe chart.
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When arouteis created it becomesthe current route and isdisplayed
on-screen. The current routeis maintai ned after power-off. Only one
route can be current and isdisplayed (if itisin thefield-of-view) assolid
lines connecting waypoints. If following theroute, thecurrentlegis
shown asadottedline.

After aroute hasbeen created, the GOTO key can be used to follow the
route. The GOTO key providesvarious other optionsasdescribedin
Section 3.4.

Upto 20 routes can be saved in the route database. Any one of these can
be selected from the database to be used asthe current route.

The current route can be edited by adding and/or moving waypoints.
When aroute has been saved, optionsare aso provided to name or erase
aroute.

Thissection explainshow to perform thefollowing tasks:

¢ Createanew route.

» Savethecurrent routeinthe database.

» Clearthecurrent route.

* Retrievearoutefromthedatabaselist asthe current route.

« Display routeinformation, including route leg dataand waypoint
details.

» Usethedatabaselist to erase and name existing routes.
« Edit aroute by adding, removing and moving waypoints.
» Toaccesstheroutefunction bar:
1. PressENTER todisplay theprimary function bar (Figure 3-16):

FIMD SHIPI‘ ROUTES I‘N&HF’DINTSI
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Figure 3-16: Primary Function Bar
2. Select ROUTES todisplay thefirst level functions (Figure 3-17):

MAKE CLEAR EDIT
| ROUTE I| ROUTE I| ROUTE I

D4677_1

Figure 3-17: First Level Functions
3. Select MORE to see morefunctions (Figure 3-18):
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REVERSE SANE ROUTE
| ROUTE I| ROUTE I| LIST I

D4678_1

Figure 3-18: Second Level Functions
4. Select MORE againto returnto thefirst level functions.
5. PressCLEAR to return to chart mode.

Creating a New Route

Note: Ifthereisacurrent route on screen, it iscleared when MAKE
ROUTE issdlected. If following the current route you are prompted to
STOP FOLLOW. PressENTER to continue or CLEAR to abandon route
creation. If theroute has not been saved you are prompted to saveit.

Waypointsin aroute can be added/removed after it has been created,
either viatheROUTES functionor viathe cursor (see Editing a Routeinthe
following sections).

» Tomakeanew route by placing waypoaints:
Note: You can pan the chart and change the scale whilst placing way-
points.

1. If necessary, movethecursor totherequired areainwhichtomakethe
route and sel ect asuitable chart scale.

2. Select ROUTES then MAKE ROUTE. The MAKE ROUTE functionis
replaced with PLACE WAYPOINT, together with hel p text
(Figure 3-19):

FLACE MOVE CURSOR. "ENTER"™ PLACES
WaAYPOINT B WAYPOIMTS. "GOTO" EMDS ROUTE

D4679_1

Figure 3-19: Place Waypoint Function
3. Movethecursor to the position on the chart where thefirst waypoint
istobeplaced and pressENTER.
Note: Thecursor can be placed on an existing waypoint, if required; the
PLACE WAYPOINT function changesto USE THIS WAYPOINT. PressENTER
to usethewaypoint.

Thewaypoint appearson the screen at the cursor position. The number
displayed a ongside thewaypoint identifiesits positionin theroute.
Note: If therouteisCleared beforeit is saved, thewaypoint isremoved.

4. Movethecursor to the next waypoint position; adotted line connects
the cursor to thelast placed waypoint.
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5.

PressENTER again. The next waypoint isplaced and the dotted line
changestoasolidline.

Note: If thewaypoint wasplaced incorrectly, it can be del eted by press-
ing CLEAR. Successive waypoints can be deleted in thisway.

6.

Repeat Sep 4. and Sep 5. until all waypoints have been placed. Upto
50 waypoints can beincluded inaroute. Any existing waypoint(s)
can beincluded by placing the cursor on the waypoint(s).

Whenall your waypointshavebeen entered, pressGOTO to compl ete
theroute. Therouteisdisplayed on screenandisthecurrent route, but
isnot active, ie. not being followed.

Select MORE to accessthe SAVE ROUTE function, or ENTER toreturn
to chart mode.

Note: The completed routeisstoredinthe unit’smemory and will be
re-displayedif theunitisswitched off and onagain. However, itisrecon+
mended that therouteis saved asdescribed below. The current route
waypointsdo not appear inthewaypoint list until therouteissaved.

Saving the Current Route

Up to 20 named routes can be saved in theroute database. Theseroutes
can then be re-displayed and followed subsequently.

Note: If an operation isattempted that affectsthisroute (eg. CLEAR
ROUTE) beforethe current routeissaved, you are prompted to saveit.

» Tosaveand namethecurrent route:

1
2.
3.

Select ROUTES, followed by MORE.

Select SAVE ROUTE. The Save Routelist isdisplayed.

Thenext availableentry onthelistishighlighted. If required, use
trackpad up/down to select another positioninthelist; thiscanbea
blank slot, or an existing route no longer required. (Figure 3-20).

SAYE ROUTE

1 ROUTE 01

D4680_1

Figure 3-20: Save Route List
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4. PressENTERtosavetheroute. PressENTER again (inresponsetothe
prompt) to nametherouteor CLEAR to saveasthedefault ROUTE XX,
where XX isthe next available number.

When naming aroute, usethetrackpad to movethe cursor right or left to

the character to be edited. Usetrackpad up/down to scroll through the

characters or numeral's. The name can contain up to eight al phanumeric
characters, including spaces.

5. PressENTER tofinish and clear the RouteList, then pressCLEAR to
returnto the chart mode.

Clearing the Current Route from the Screen

To clear the current route from the screen, select CLEAR ROUTE. If the
current route has not been saved, you are prompted to saveit.

» Toclear the current route from the screen:

1. Select ROUTES or placethe cursor over arouteleg until theleg datais
displayed inthe Status Bar.

2. Select CLEAR ROUTE and pressENTER to clear theroute or press
CLEAR to cancel theoperation.

3. If theroute hasnot been saved, aprompt givesthe optionsENTER to
save or CLEAR to removetheroute from the screen.

4. Tosavetherouteinthe database, pressENTER. The Name Route
functionsare displayed, see Saving the Current Route on page 3-11.

Retrieving a Route from the Database

A routefrom the database|ist can beselected asthe current route. Thelist
isaccessed from the second set of ROUTES functions.

» To sdlect aroute asthe current route;

1. Select ROUTES, followed by MORE, then ROUTE LIST. Theroutelistis
displayedwiththecurrently selected route highlighted (Figure 3-21):
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CSR 45730 367N BRG  231°T
128 N Fos 1°35.835°M RNG  40.91nm

ENFORT
MO

ROUTE LIST ISLE O

1 ROUTE 01

SaL

SHOKW ERASE NAME
ROUTE ROUTE ROUTE

—
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Figure 3-21: Route List Display
2. Select SHOW ROUTE. Theroutelist isremoved and the sel ected route
isshown on screen asthe current route.

Displaying Route Leg and Waypoint Information

» Todisplay information about arouteleg, movethe cursor over theleg
until itsdataisdisplayed inthe status bar at thetop of the screen
(Figure 3-22).

= NN | EG: FROM WPT 004 BRG 120° T
CURRENT TO WPT 005 FMG 22 nm

D4682_1

Figure 3-22: Status Bar showing Current Route
Toremovethedata, movethe cursor away fromtherouteleg or press
CLEAR.

» Todisplay information about aroute waypoint, movethe cursor over the
waypoint until its pop-up databox isdisplayed (Figure 3-23).

BESE 2200 1 295 rw

D4683_1

Figure 3-23: Waypoint Pop-Up Box
Toremovethedata, movethe cursor away from thewaypoint or press
CLEAR.
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Erasing or (re)Naming a Route

A route or can bedel eted or re-named viathe RouteList. Whendeletinga
route, you are prompted to confirm.

» Tosdectarouteto delete:

1. Select ROUTES, followed by MORE, then ROUTE LIST. Theroutelistis
displayed with the sel ected route highlighted.

2. Select ERASE ROUTE.

3. PressENTER to erasetheroutefromthelist. A warning box appears,
prompting you to pressENTER to confirm or CLEAR to cancel the
operation.

4. PressCLEAR threetimesto removetheroutelist and return to chart
mode.

» Tosdect arouteto (re)name:
1. Select ROUTES, followed by MORE, then ROUTE LIST. Theroutelistis
displayed with the sel ected route highlighted.
2. Select NAME ROUTE. and pressENTER.
3. Tonameor renamearoute, usetrackpad left/right to select each char-
acter to be edited. Usetrackpad up/down to scroll through the charac-
tersor numerals.

4. PressENTER to accept the new name or CLEAR to cancel the opera-
tion.

5. PressCLEAR threetimesto clear the Route List and return to chart
mode.

Editing a Route
A routemay beedited in order to:
* AddaWaypointintoaroute
* RemoveaWaypoint from aroute

*  MoveaWaypoint (asdescribedin Section 3.2)
* ReverseaRoute

Any changes madeto the route affect only the current route, so theroute
must be saved in order to keep the changes.

Inserting/Deleting Waypoints in a Route

» To add waypoint(s) to the end of aroute:

Note: If no current routeisdisplayed, select aroutefromthe RouteList
and usethe SHOW ROUTE functionto makeit active, see Retrieving a
route fromthe database.
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1. Select EDIT ROUTE and pressENTER; the PLACE WAYPOINT function
isshown asabove (seeFigure 3-19).

2. Addwaypoint(s) to the route by moving the cursor and pressing
ENTER inthe sameway asthe routewasfirst created.

3. Removewaypointsfromarouteby pressing CLEAR inthe sameway
astheroutewasfirst created.

Note: When del eting waypoints, if the route has not been saved, the way-

pointiserased. If the route has been saved, the waypoint remainson the
screen.

» Toinsert awaypointinto aroute:

1. Movethecursor over therouteleg whereawaypoint isto beinserted.
Theroute leg dataisshownin the status bar (Figure 3-24)and the
ROUTE OPTIONS function, with helptext, isdisplayed (Figure 3-25):

[ARNNNoE | FG: FROM WFT 004 BREG 180% T
CUREEMNT TO WPT 005 FMG 22 nm

D4682_1

Figure 3-24: Route Leg Data

ROUTE "EMTER" FOR ROUTE OPTIOMS.
OPTIONS "CLEAR" OR MOVE CURSOR GRUIT

D4720_1

Figure 3-25: Route Options Function
2. PressENTER; the Route Leg functionsare displayed (Figure 3-26):

FOLLO CLEAR REVERSE INSERET
ROUTE ROUTE ROUTE W&YPOINT

D4719_1

Figure 3-26: Route Leg Functions
3. Select INSERT WAYPOINT.
The cursor now controlstherouteleg whichisconnected totheexist-
ing waypoints on either side of the cursor by adotted line.
4. Usingthetrackpad, movethecursor totherequired positionand press
ENTER to placethe new waypoint and return to normal cursor opera-
tion or CLEAR to cancel the operation.

Note: If you movethe cursor over an existing waypoint, the optionto use
thiswaypoint appears.

5. PressCLEAR againto remove thefunction bar and route leg data.

Thewaypointsinthe current route are re-numbered to identify the
new positions.
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» Toremoveawaypoint from theroute using thecursor:
1. Placethecursor over the waypoint; see Selecting a Waypoint on
page 3-4.
2. Select WAYPOINT OPTIONS; the Waypoint functionsare displayed.
3. Select REMOVE WAYPOINT; the waypoint isremoved from theroute
and the remaining waypointsin the current route are renumbered
accordingly.

3.4 Following Routes and Going to Target Points

The GOTO key accessesthefunctionsto follow arouteor gotoa
waypoint, port, nearest facility or current cursor position. Whenthetarget
destination is selected, the chartplotter cal culates bearing, distanceand
crosstrack error; thisinformation can be repeated on other
instrumentation and passed to an autopilot viaNMEA.. Cross Track Error
(XTE) can bereset to zero from the actual vessel position.

When the chartplotter isfollowing aroute, thetarget destination is
indicated by asguarearound thewaypoint (or cursor marker) and adotted
line showstheintended track, from the start point or previouswaypoint,
to thetarget waypoint.

Thissection explains how to perform thefollowing tasks:

« Follow aroute.

* Reversearoute.

e Target Point Arrival.

« Alteringtheroute, including joining at aselected waypoint, advanc-
ing waypointsand restarting X TE.

« Gotoanindividual point, either an existing waypoint or the cursor.

» Gotothenearest facility or asdected port.

e Stop and Restart Follow/Goto.

Analarmistriggered when approaching awaypoint. Chapter 4 describes

how to set thealarm.

» To accessthefollow and goto functions:
1. PressGOTO todisplay thefirstlevel GOTO functions (Figure 3-27):

GOTO GOTO FOLLOM
CURSOR  § L&YPOTINT FOUTE MORE...

D4685_1

Figure 3-27: First Level GOTO Functions
2. Select MORE to display the second level GOTO functions
(Figure 3-28):
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GOTO GOTO
FORT MEAREST MORE...

Figure 3-28: Second Level GOTO Functions
3. Select MORE toreturnto thefirst level functions.
4. PressCLEAR toreturntothechart screen.

Note: Thefunctionsdiffer if aFOLLOW or GOTO isalready in progress
(see Sop Follow or Sop Goto on page 3-23).

Follow a Route

Note: If aroute hashbeen reversedor if a route on screen wasbeing fol-
lowed, but stopped before completion, thetarget waypoint (outlined by a
squar e box) may be different to when theroute was created. Thetarget
waypoint should always be checked beforeinitiating a FOLLOW ROUTE.

» Tofollow the current route:

1. PresstheGOTO key. TheGoto/Follow functionsaredisplayed. Alter-
natively, placethecursor over arouteleguntil theRoutefunctionsare
displayed.

2. Select FOLLOW ROUTE.

Thevessel’scurrent position becomestheorigin and thefirst waypointin

the current route becomesthetarget waypoint. A dotted line connectsthe

vessel’s current position to thetarget waypoint. Thislineremainsfixed
on screen asthe vessel moves. Thefunction bar isremoved.

Reverse a Route

Thisoption enablesareturn routeto be generated from an existing route
whichisthen followed in reverse order, with waypoints renumbered
accordingly.
» Toreversethecurrent route:
Fromthenormal chart display either:
1. PressENTER todisplay theprimary function bar, then select ROUTES,
followed by MORE, then REVERSE ROUTE.
or
2. Movethecursor over arouteleg or waypoint until the ROUTE

OPTIONS functionisdisplayed. PressENTER to display the options
and select REVERSE ROUTE.

Thecurrent routeisreversed on the screen and thewaypointsare
renumbered.
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» Tofollow thereversed route:

3. PresstheGOTO key. The Goto/Follow functionsare displayed.

4. PressFOLLOW ROUTE.

Thevessel’scurrent position becomestheorigin and thefirst waypointin
thereversed route becomesthetarget waypoint. Thefunctionbar is
removed.

Target Point Arrival

Target alarms (see Chapter 4) can be set up to sound whenthevessel is

approaching thetarget point. Thearrival darmisdefined asacircle (not

visible on the screen), with aspecified radiusaround the target.

Theaarmistriggered when either of thefollowing conditionsis met:

e Thedistanceto thetarget point islessthan that specified for the
Arrival alarm.

» Thevessd reachesthe closest point of approach to thetarget (ie. it
crossesaline passing through the waypoint and perpendicular tothe
track).

» Tocancel theArrival alarm and go towardsthe next waypoint inthe
route, pressany key.
Thetarget becomesthe origin, the next waypoint becomesthetarget
point and thetwo areconnected by adotted lineindicating the current leg.
If thetarget waypoint wasthe subject of aGOTO, or wasthelast waypoint
inaroute, the pop-up alarmis cleared and any temporary waypointis
removed.

Alter a Route

A route can befollowed from asel ected waypoint (Join aroute) or, if
already following, advanced to the next waypoint. Also the X TE can be
restarted, setting the current vessel position asthe new origin.

I'naddition, aselected waypoint can be moved asdescribed in
Section 3.2, or removed from theroute asdescribed in Section 3.3.
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Join a Route

» To start following the current route from a selected waypoint:

1. Movethecursor over aroutewaypoint until the WAYPOINT OPTIONS
functionisdisplayed (Figure 3-29):

WaYPOINT §| "ENTER" FOR WAYFOINT OFTIONS,
OFTIOWS Q| "CLEAR" OF MOME CURSOR GUITS

D4718_1

Figure 3-29: Route Options Function
2. PressENTER and select FOLLOW FROM HERE(Figure 3-30).

FOLLOM ECLIT REMOYE MOVE
FROM HEREQ W&AYPOIMT B LAYPOINT B WAYFOINT

D4687_1

Figure 3-30: Waypoint Function
Thevessd followstheroute, using the sel ected waypoint asthetarget.

3. Toreturnto chart mode, movethe cursor away from the waypoint or
press CLEAR.

Advance to a Waypoint
When following arouteit is possibleto advance to the next waypoint,
evenif the current target waypoint has not been reached.

» Toadvanceto awaypoint:

1. Pressthe GOTO key to display the Goto/Follow functions
(Figure 3-31):

| STOP I| RESTART I| N&.TF‘DINTI

FOLLOW “TE ADVAMCE
Figure 3-31: GOTO/Follow Functions

2. Select WAYPOINT ADVANCE. The current leg of therouteis aban-

doned and the next waypoint becomesthetarget. Thedisplay is
updated to show the new route leg.

Restart Cross Track Error (XTE)
Reset X TEisuseful if youfind yourself off track and prefer togo directly
toyour target, rather than get back onto the original track.
Whilst following aroute, or going to atarget point, you can restart the

XTE. Thissetsthe X TEto zeroand movestheorigintothevessd’ sactual
position.

D4688_1
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» Torestart XTE:

1. PresstheGOTO key.
If following aroute, the following functionsare displayed
(Figure 3-32):

STOP I| RESTARET I| WAYPOINT I
FOLLO ATE ADVANCE
Figure 3-32: GOTO Options (1)

If aGOTO isin progress, thefollowing functions are displayed
(Figure 3-33):

| STOR I| RESTART I
GOTO “WTE
Figure 3-33: GOTO Options (2)
2. Select RESTART XTE. The dotted line between the original originand

thetarget waypoint isredrawn from the vessel’s current position to
thetarget waypoint and the X TE isreset to zero

D4688_1

D4689_1

Going to an Individual Target

Rather than following aroute, you can go directly to asel ected target.
Thiscan bean existing waypoint, aport or nearest facility or the current
cursor position.

Go to a Waypoint

» Tonavigatedirectly to an existing waypoint:
1. Fromthenormal chart display either:

i. Usethetrackpad to position the cursor over the required waypoint
until the waypoint optionsfunctionisdisplayed (Figure 3-34):

WaYFOINT | "EMTER" FOR WAYPOINT OFTIONS,
OFPTIOWS §| "CLEAR™ OR MOVE CURSOR QUITS

D4718_1

Figure 3-34: Waypoint Options
...then pressENTER to display thewaypoint functions (Figure 3-35):

| GOTO I| EDIT I| ERASE I| MOVE I
WAYPOINT Q| WAYPOIMT B LAYPOINT B WAYFOINT

D4672_1

Figure 3-35: Waypoint Functions
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or
ii. Pressthe GOTO key to display the waypoint optionsand select
GOTO WAYPOINT; thewaypoint list appears. Usethe cursor to
select the required waypoint (Figure 3-36):

BYRSETE Cck 45030 357N EBRG 231°T
128 nim P0S 1°35.635°W RNG  40.91nm

EXETER
TEIGHM HAYPOINT LIST

SYMBOL N&HE

ENFORT

ol & WPT 001

® WFT 002

SAL x WPT 003

® WPT 004

® WPT 005
POSITION S0°21.966°H

001=20. 368" W
BRG 186° T RNG 21.0 i
DATE 13-10-93 TIME 15:30

GOTO EDIT MAKE MNEW gIWPT-ROUTE
W&YPOINT §{ WAYPOINT §| WAYFOINT jf TRANSFER

PORTE!

D4671_1

Figure 3-36: Waypoint List
Alternatively, awaypoint can be selected from the Waypoint List as
described in Section 3.2.
2. Select GOTO WAYPOINT.
A dotted lineisdrawn from the vessel’scurrent position tothe
sl ected waypoint and navigation to the sel ected waypoint begins.

Go to Cursor

Note: If navigationiscurrentlyin progressor if the cursor ishomed
(Find Ship) itisnot possibleto goto cursor.
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» Tonavigatedirectly to the current cursor position:

1. Pressthe GOTO key and select GOTO CURSOR. The GOTO CURSOR
function now hashelp text appendedtoit (Figure 3-37):

GOTO MOVE CURSOR. "ENTER" TO START
CURSOR GOTO CURSOR. “"CLEAR" TO GUIT

D4691_1

Figure 3-37: GOTO Cursor Function
2. Usethetrackpad to position the cursor asrequired.
3. PressENTER to start the GoTo, or CLEAR to cancel the operation.
A temporary waypoint is placed at the cursor position and navigation
proceedstowardsit. Thetemporary waypoint isshown asasquarewitha
dotinit'scentreand isconnected to the vessdl’ s starting position by a
dotted line.
Onarriva, thearrival dlarmissounded and the arrival pop-up box is
displayed.
Note: Thetemporarywaypointisnot added tothewaypoint list; whenthe
GoToiscomplete, or isstopped, thetemporary waypoint iserased.

Go to a Port

You can navigate directly to the nearest port or to aselected port or

facility.

» Tonavigatedirectly to selected port:

1. Pressthe GOTO key and select GOTO PORT to display the Port List.

2. Usetrackpad up/downto sel ect therequired port and pressENTER to
start the GoTo, or CLEAR to cancel the operation.

A dotted lineis drawn between the current vessel position and the target

waypoint whichisplaced at the port. Thelineremainsfixed onthescreen

asthevessel moves.

Bearing, Range and Cross Track Error are calculated for the target

waypoint in the same manner asfor any other Goto or Follow function.

Onarriva, thearrival alarmissounded and the arrival pop-up box is

displayed.

» Tonavigatedirectly to thenearest port or facility:

1. Pressthe GOTO key and select GOTO NEAREST to display thelist.
Thelist showsthe eight nearest placeswhere the selected facility
exists, in order of distance. The bearing and range (in sel ected units)
for each oneisshown.
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2. Usetrackpad up/downto select therequired destination and press
ENTER to start the GoTo, or CLEAR to cancel the operation.

Theoperation isconducted inthe same manner asfor GOTO PORT above.

Stop Follow or Stop Goto

» Tostop following the route or target point:
1. Either pressthe GOTO key or movethe cursor over thetarget way-
point.
2. SelecttheSTOP GOTO or STOP FOLLOW function (Figure 3-38):

STOP RESTART
GOTO “TE
STOF RESTART §f WAYFOINT

FOLLOL “TE ADVANCE

Figure 3-38: Stop Follow/Stop Goto Soft Keys
Thedotted linefrom the vessdl to thetarget waypoint disappears.

D4689 1

3.5 Changing the Display Mode

Usethe PAGE key to select therequired display mode. Repeat pressesof
the PAGE key providethefollowing display modes:

» SetUpfunctions(see Chapter 4)

¢ CourseDeviation Indicator (CDI)

e Bearing & DistanceIndication (BDI)

*  Waypoint data

» Navigationdata

e Time/Datedata

* Returnto Chart display

Note: PressGOTO in any display modeto returnto normal Chart dis-
play.
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» To changethedisplay mode:

1. PressthePAGE key to show theSET UP functionswith SYSTEM SET UP
highlighted (Figure 3-39):

|S"|’STEI‘1 I| CHART I| TRACE I| GPS I
SETUF SETUP SETUR SETUF

D4699_1

Figure 3-39: Setup Function Bar
2. Repeat Step 1 to cyclethrough each of the available display modes.
Note: The Set Up Function Bar remainsdisplayed in each display mode.
Toremovethe Set Up Function Bar, pressCLEAR.
CDI Display

The CDI display shows Cross Track Error (XTE) and distanceto
waypoint presentedina‘runway’ format (Figure 3-40):

|
@

e STEER STARBOARD

WPT NAME
HTE IFT_ERG HFT_FHG
ﬂ.ﬂﬁnml‘ 300°T |23.2nm

TTG COG SOG
04 12 | 312°T7 |12.?kt5

Figure 3-40: CDI Display
The‘runway’ representsa0.3nm width with the vessel symbol shown at
the bottom. Bearing to Waypoint, Distanceto Waypoint, Timeto Go
(TTG), Course Over Ground (COG) and Speed Over Ground (SOG) are
also shown. Timeto Goiscalculated onthe basisof distanceto
destination and Speed Over Ground (SOG) towardsthe destination.




Chapter 3: Operation 3-25

At waypoint ranges greater than 4nm, the symbol remainsat the top of
the screen. Asthewaypoint rangefallsbelow 4nm, the symbol moves
downthecentreline.

The checkered pattern movesdown the screen to simulate movement
when SOG isgreater than 2 knots.

ThesteeringinstructionisSTEER STARBOARD if the X TE is0.01nm or
moretoport, STEER PORT if the X TEis0.01nm or moreto starboard or ON
COURSE if the XTE islessthan 0.01 on either side. If no GOTO or follow
isin progress, the steering instructionisNO TARGET.

Thegraphical X TE indication placesarrowseither side of the steering
instruction and pointing towardsit, dependent on thevalue of XTE.

Thefirst arrow isshown when the X TE reaches 0.01nm, the second
at.05nm and subsequently at 0.1nmintervals.

BDI Display

TheBDI display showsdeviation from the bearing to waypoint and
distancetowaypoint. Crosstrack Error, Bearingto Waypoint, Distanceto
Waypoint, Timeto Go, COG and SOG areaso shown. TimeToGois
calculated on the basi s of distanceto destination and velocity made good
towardsdestination (Figure 3-41).

*rpr  STEER STARBOARD

WPT HAME
HTE UFT_EFG FT_FHG
D.ﬂﬁnml‘ 300°T |23.2nm

TTG COG S0G
04 12 | 312°T |12.?kts

Figure 3-41: BDIDisplay
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Thelineto thewaypoint symbol isshown at an angle equa to the
difference between the COG and the Bearing to Waypoint.

Therange scale automatically scaesfor distance. Therangesshown are
1nm, 4nm, 20nm, 40nm, 100nm, 200nm, 400nm, 1000nm, 2000nm,
4000nm. Ineach casetherange scal ehasgraduationsat %/4, 2and ¥aof the
current scale.

Thesteering instructionisSTEER STARBOARD if thewaypoint lineis1° or
moreto port, STEER PORT if thewaypoint lineis1° or moreto starboard or
ON COURSE if thewaypoint lineisdead ahead. If no GOTO or follow isin
progress, the steering instructionisNO TARGET, no steering arrowsare
shown, but therhumb lineindicator isshown.

Thegraphica XTE indicationwill placearrowseither sideof thesteering
instruction and pointing towardsit dependent on the difference between
COG and bearing to Waypoint. Thefirst arrow isshown when the
differencereaches 5° and thereafter at 5° intervals.

Waypoint Data

The Waypoint Datadisplay comprisestext dataoccupying thewhole
screen (Figure 3-42).

ROUTE
ROUTE 01

HAYPOINT
HPT 001

BRG 234° T
RNG 12.4 nm

Cos 230 T TIME 13:25 12-12-83
S0G EB.8 Kits TTG 01:03
WTE 0.5 rm ET& 14:32 12-12-393

STEER STARBOARD

(4 d d Jd

Figure 3-42: Waypoint Data Display
If arouteisnot selected, theROUTE field displaysNO ROUTE.
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TheWAYPOINT field showsthe name of thewaypoint. If thewaypointis
part of aroutethenthetitlefieldincludesthewaypoint index intheroute.
If thereisno target waypoint thetext indicatesNO WAYPOINT and all
waypoint dataisshown asdashes, one per character. If arouteisbeing
followed and the waypoint isnot named, the text showsthewaypoint
number within the route (as displayed on screen). If aGOTO Cursor or
Portisinprogress, thetext indicatesGOTO CURSOR or GOTO ‘ Port Name'.

BRG RNG and X TE datarelateto thetarget waypoint.

Timerefersto time datawhich isacquired from GPSinformation. Any
local time offset is set in the System Set Up menu, see Chapter 4.

TheTimeTo Go (TTG) and Estimated Timeof Arrival (ETA) datarelate
tothetarget waypoint (not the wholeroute) and are based on the Speed
Over Ground (SOG) towardsthetarget. If theVM Gisnegative, or datais
not available, thesefields are replaced by dashes, one per character.

ThesteeringinstructionisSTEER STARBOARD if the X TE is0.01nm or
moretoport, STEER PORT if the X TEis0.01nm or moreto starboard or ON
COURSE if XTE islessthan 0.01 on either side.

If no GOTO or follow isin progress, the steeringinstructionisNO TARGET,
no steering arrows are shown, but the rhumb lineindicator isshown.
Thegraphical X TE indication placesarrowseither sideof therhumbline
indicator and pointing towardsit, dependent onthevaue of XTE. The
first arrow isshown when the X TE reaches 0.01nm, the second at.05nm
and subsequently at 0.1nmintervals.

Note: Thesteeringinstruction and graphical XTE indication are repeat-
edonall text-only displays.

Navigation Data

The Navigation Datadisplay comprisestext dataoccupying thewhole
screen (Figure 3-43):
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POSITION

20°45.252 N
1°06.000 W (o)

COG 230° T
S0G b.8 kis

WAYPOINT 001

BRG 234° T GPS FIX
RNG 2.4 nm TIME 14:32 12/12/99

STEER STARBOARD

(4 d

Figure 3-43: Navigation Data Display
Textual dataprovidesPosition, SOG, COG Bearing and Rangeto
waypoint, Time, Fix statusand the X TE indicator. Any unavailable data
isreplaced by dashes, one per character. When thereisno GPSfix but
thereisavaluefor thelast fix, thisisshowninstead; POSITION isreplaced
with LAST POSITION.
The(c) indicator only appearswhen the position hasbeen user calibrated.

TheFix indicator showsthe GPSFix statusand indicateseither D FIX,
SD FIX or NO FIX.

Note: Graphical XTE indicator isas per Waypoint Data on page 3-26.

Time/Date Data

The Time/Date display comprisestext dataoccupying thewhole screen
(Figure 3-44):
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SUNRISE 06.23

SUNSET 21.34 TODAY

AT POSITION (USER SELECTED)
50°45 .000 H
001°06 .000 H (c)

TINE 12:34
DATE 26/01/99

ETA  CWAYPOINT? 13:37 26-01-99
TTG  (WAYPOINT 01:03
ET&  (ROUTEX 14:32 27-01-99
TTG  (ROUTEX 34:03

STEER STARBOARD

(4 4 4 d

Figure 3-44: Time/Date Data Display
Textual data provides Sunrise and Sunset time, Current Time/ Date,
Waypoint and Route arrival timesplusthe X TE indicator.

Sunriseand Sunset timesarefor the sel ected day and at the sel ected
position. The TODAY indicator emphasi zesthat the sunrise and sunset
timesrelatetothecurrent day. If another day isselected, the TODAY textis
replaced with ON XX/XX/XX where XX/XX/XX isthe selected datein the
current format.

When the Time/Date screenisfirst opened, the datarelatesto the current
day, unlessthereisnodateinformation available. Inthiscasethelast date
isused. Thevessel’scurrent positionisused unlessthereisno GPSfixin
which casethe cursor positionisused and shown asaUSER SELECTED
position.

The position data can be either as selected by you, in which casethetext
relating tothepositionisUSER SELECTED, or thecurrent positioninwhich
casethetextisVESSEL.

The(c) indicator only appearswhentheposition hasbeen user calibrated.
TheTimeand Datefields show thelocal current timeand date.

TheTTG and ETA (WAYPOINT) datarel atesto thetarget waypoint. The TTG
and ETA (ROUTE) datarelatesto the end of theroute.
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All dataisbased on the SOG towardsthe current target. If the SOGis
negative, or dataisnot avail able, thesefields are replaced with dashes,
one per character.

» Todisplay Sunrise/Sunset information for adifferent date:

1. If the Set Up functionsare displayed, press CLEAR to removethem;
press ENTER to display the position functions (Figure 3-45).

SET PREVIOUS NERT
|F'IIISITIIIIN I| DAY I TODAY I| Dy I
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Figure 3-45: Position Functions
2. Select PREVIOUS DAY or NEXT DAY asrequired to display Sun-
rise/Sunset information for aparticular date.
3. Select TODAY toreturnthe display to current date.

» To st theposition datamanually:
1. Display the Position functionsas described for Sunrise/Sunset dis-
play above (Figure 3-45).
2. Select SET POSITION then either:
i. VESSEL POSITION which setsthe positionto the current position of
thevessdl, or
ii. SELECT POSITION which enables specific Latitude/L ongitude data
to beentered.
Usecursor left/right to select individual charactersto edit.
Usecursor up/down to sel ect therequired character.
iii. PressENTER to complete, or CLEAR to abort, the change(s).

3.6 Transferring Waypoints and Routes

Displayed Waypoints

Waypointsand routes can bereceived and transmitted viaNMEA, see
also Chapter 5, Section 5.3, Installing the Chartplotter. The NMEA link
could betoaPC, typically viaaspare RS232 COM port.

Managing Database Lists

TheSEND WAYPOINTS function sendsall waypointsinthe Waypoint List
anddl routesintheRouteList. Sending the Waypoint List doesnot affect
current routes.

Note: Sending the Waypoint List includeswaypointsinan unsaved route.
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TheRECEIVE WAYPOINTS function adds waypoints and routesreceived
viaNMEA totheWaypoint List and Route List.

Note: Where multi ple waypoints have the same position, thelast way-
point sent isthe only oneincluded inthe Waypoint List.
» Tosend waypoints (and routelists):

1. Fromchart mode, pressENTER; the primary function bar isdisplayed
(Figure 3-46):

FIMD SHIPI‘ ROUTES I‘NM’F’DINTSI
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Figure 3-46: Primary Function Bar
2. Usingtrackpad |eft/right, select WAYPOINTS (Figure 3-47).

FLACE WPTJFLACE LPTJ WaAYPOINT
&T CURSORQAT WESSEL LIST
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Figure 3-47: Waypoint Function Bar
3. Select WAYPOINT LIST.

TheWaypoint Listisdisplayed, with itsassociated function bar
(Figure 3-48):

GOTO EDLIT MAKE HEW gRFPT-ROUTE]
WAYPOINT Q| W&AYPOIMT B LAYPOINT | TRAMSFER
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Figure 3-48: Waypoint List Function Bar
4. Initiatereceiving of waypointsonthe NMEA compatible equipment.
5. Select WPT/ROUTE TRANSFER.

Thewaypoint transfer functions are displayed (Figure 3-49):

SEMD RECEIVE
Pl POINTS QWAYPOINTS
Figure 3-49: Waypoint Functions

6. Select SEND WAYPOINTS and pressENTER; thetext changesto
STOP SENDING.

7. Tostopwaypoint transfer, pressENTER.

D4693_1
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» Toreceivewaypointsand routelists:

1. Display theWaypoint List aspreviously described, then select
WPT/ROUTE TRANSFER.

2. Select RECEIVE WAYPOINTS and pressENTER; the text changesto
STOP RECEIVING and remains sel ected.

3. Initiate sending waypointsonthe NM EA compatible equipment.

4. Tostopwaypoint transfer, pressENTER.

Note: If either the Waypoint List or Route List becomesfull, awarningis

displayed and the operation isterminated.

3.7 Using Tracks

The Track function isused to mark an on-screentrail that the vessel has
followed, asif it had left avisible fixed wake.

Whilethetrack isturned on, it isrecorded in the display unit’smemory.
You specify theinterval at whichtrack pointsaremadeandalineisdrawn
on-screen between each point. Up to 2000 track pointscan besavedin
total.

Thetrack remains on-screen, even following aPower off/on, until the
track iscleared.

Using the SmartRoute function, atrack can also be converted to and
saved asaroutewhichisautomatically reversed, ready for useasareturn
voyage.

Thissection describeshow to:

« Setupatrack and specify theinterval between track points.

» Clear thecurrent track.

» Convert thetrack to aroute (SmartRoute).

» To accessthetrack controls:

1. From chart mode, pressthe PAGE key to display thechart set up
function bar (Figure 3-50):

SYSTEM CHART TRACE GPS
SET UP SET LUF SET UP SET UP
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Figure 3-50: Set Up Function Bar
2. Select TRACK SET UP to display the Track function bar (Figure 3-51):
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TRACE CLEAR  gMAKE INTON INTERWAL
oM TRACE, ROUTE 105
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Figure 3-51: Track Set Up Options
Thefollowing instructions assumethat the track functionsare displayed.

Setting up a Track

Usethetrack functionsto switchthetrack onandto specify theinterval at
whichtrack pointsare placed. Thetimeinterval between track pointscan
be set to 1s, 10s, 30s, Imin, 20min or 30 minutes. The distance spacing
between track pointscan be set to 0.05nm, 0.1nm, 0.5nm or 1nm. The
maximum track length is 2000 points. When thislimit has been reached,
track pointscontinueto be placed, but the ol dest pointsstart to be del eted.
Track pointscontinueto be placed until thetrack is switched off. The
current track isretained even when the unit is powered off.

Setting ashort timeinterval between track pointsisbest suited to
navigation within aclose or complex environment, eg. an estuary or
marinawhereas, in contrast, agreater distanceinterval isbest suitedtoa
long haul voyage.

When complete, atrack can be converted to and saved asaroute
(SmartRoute).

Refer tothetrack interval setting guide (Figure 3-52) to determinethe
best setting for your planned voyage; thisisparticularly important if you
wish to use SmartRouteto convert thetrack to aroute.
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Figure 3-52: Track Interval Setting Guide

» Tosetupatrack:

1. SelecttheINTERVAL function.
Usetrackpad up/down to sel ect the appropriate optionsto set either a
timeinterval or adistanceinterva; pressuptoincreasetheinterval or
down to decreasetheinterval.
2. Usetrackpad left/right to select TRACK ON and pressENTER.
TheTRACK ON text changestoindicate TRACK OFF.
Thevessd’strack isdisplayed on-screen with alinejoining the points at
theselectedinterval.

Clearing the Current Track
Thecurrent track can be cleared from the screen.

» Toclear the current track:
1. Select CLEAR TRACK.
Thecurrent track iscleared from the screen and memory.
2. If nofurther track pointsareto beplaced, select TRACK OFF and press
ENTER; the TRACK OFF text changesto indicate TRACK ON.
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SmartRoute

SmartRoute enablesthelatest track to be converted to aroute.

» Toconvert atrack to aroute:

1. Select MAKE INTO ROUTE and pressENTER.
Thecurrent track is converted to anew route, with the most recently
placed track point asthe start of theroute, ie. thetrack isreversed.

If thereisan unsaved current route on screen, the option to save theroute

isgiven, see Section 3.3, Working with Routes.

2. Check thecalculated route and, in particular, that the route deviation
fromtheoriginal, giveninthewarning box, iswithin navigablelim-

its.

3.8 Displaying Chart Information

Nav-Chart cardsinclude anumber of displayed objectsfor which datais
available, eg. lights, buoys, portsor tidal data. Placing the cursor over an
object displaysitsassociated datain apop-up box. Typica examplesfor
Port Servicesand Tide Information are given bel ow.

Port Services

At detailed chart scal es, placing the cursor over aport symbol enables
detailed informationto bedisplayed. Port informationisindicated by the

symbol. Theport facilitiesarelistedin the object information pop-up
and, where available, detail sfor each facility can bedisplayed.

In some areasthe chart shows symbolsfor individua facilities. These
facilitiesand symbolsare dependent upon the particular areaNav-Chart

card used.

» Toobtain port servicesinformation:
1. Placethecursor over the port symbol for whichinformationis
required. The PORT SERVICES function, together with helptext, isdis-
played (Figure 3-53):

FORT
SERVICES

"EMTER" TO SELECT SERYICES.
"CLEAR" OF MOVE CURSOR QUITS
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Figure 3-53: Port Services Function
2. Toview theport servicesavailable, pressENTER. The available ser-
vicesarelisted on-screenin an object information pop-up
(Figure 3-54):
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AYAILABLE SERYICES

EI OTHER INFORMATION

I | FUEL

E‘ GEMERAL SERMICES

IEI FIRST AID

EE OTHER UTILITIES ON THE FIER

EI WATER
Ijl REFAIR SERVICES
D4708_1

Figure 3-54: Available Port Services
3. Usethetrackpad to select therequired serviceand pressENTER to
display further details (Figure 3-55):

GENERAL SERYICES

HOTELS
RESTAURANTS
BANES
LAUNDRIES

CAR REMNTAL
FISHING-/DIVING
ICE
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Figure 3-55: Port Service Details

4. Toseemoreoptions(if available), sdect the.......More....... option
and pressENTER.

5. PressCLEAR to remove the pop-up from the screen.

Tide Information

At detailed chart scales, placing the cursor over a Tide Height or Current
symbol for morethan 0.5 secondsenabl es detail ed tideinformation to be
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displayed in an object information pop-up box. Soft keysenable

Sun/Moon Dataand Previous/Next Day informationto be displayed.

Tidal Height
» Toobtain TideHeight Data:

1. Placethecursor over aTide Height symbol {ff}

The Tidal Heights soft key and hel p text appear (Figure 3-56).

TIDAL "EMTER"FOR TIDAL IWFORMATION.
HETGHTS Q| "CLEAR"™ OF MOYE CURSOR GUITS

Figure 3-56: Tidal Heights Soft Key

2. PressENTER to show the Tidal Heightsinformation (Figure 3-57) or
CLEAR to cancel theoperation. If no Fix isavailable (to provide date
information), awarning box appears.

D4972_1

NANTUCKET
M TIDAL HEIGHT
1.06 : /1
ol \ : T\ A
0.57 ! // N /
el |\ [! / \
DJJ ! /| //
-0.15] Nt ]

TIME

o 2 4 B B 10 12 14 16 1B 20 @22

24

CURSOR

TODAY

TIME 4:18
HEIGHT -0.0 m

DATE: 13- 733
TIME:O4:13:56

HIGH WATER

LOk WATER

12:17 0.9 m

——tm— ——— =

2:37 =0.1m
17:37 -0.0m

"CLEAR" GIUITS

MORE "EMTER" TO SELECT MOOM DhATA
OPTIOMNS AMD DATE.

Figure 3-57: Tidal Height Display
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The'Port Name' isthat supplied by the Nav-Chart cartridge. The Tidal
Height graphisautomatically scaled. Thecursor, represented by adashed
line, can be moved along the horizontal axisby meansof the Trackpad. A
CURSOR databox below the graph shows corresponding TIME and
HEIGHT.

Timesand heightsof HIGH WATER and LOW WATER areshownintheir
individual boxes.

DATE and TIME for TODAY (default) are shown with PREVIOUS/NEXT DAY
information available viathe MORE OPTIONS soft key; repeated presses
of thesetwo soft keys movesthe date back/forward oneday at atime.

3. Toreturnto chart display, pressCLEAR.

» Todisplay the TideHeight at aparticular Date/Time:

1. PressENTER to select MORE OPTIONS; theSUN/MOON DATA soft
keysare shown (Figure 3-58).

SUN-MOON § PREYIOUS TODAY NE=T
DATA D'y D'y

Figure 3-58: Sun/Moon Data Soft Keys 7
2. Usingtrackpad |eft/right, select PREVIOUS DAY or NEXT DAY soft key;
pressENTER the appropriate number of timesto select therequired
Date.
3. Usingtrackpad left/right, movethe cursor to the required time of day.
The Cursor box showsthe Tide Height for that particular Date/Time.
4. Select TODAY toreturnto current Date/Time.

» Todisplay Sun/Moon data:
1. Select SUN/MOON DATA.
TheSUN rise/set and MOON rise/set timesare shown inindividual
boxes.
The MOON PHASE box indicatesthe number of daysreferred to full
moon, together with apictorial representation (Figure 3-59).
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Figure 3-59: Tidal Heights & Sun/Moon Data Display
2. Select TIDAL HEIGHTS or press CLEAR to returnto the Tidal Heights
data

Tidal Current
» Toobtain Tidal Current Data:

1. Placethecursor over aTide Current symbol @
TheTidal Current soft key and help text appear (Figure 3-60).

TIDAL "ENTER"FOR TIDAL IMFORMATION.
CUREENT Q| "CLEAR"™ OF MOYE CURSOR GUITS

Figure 3-60: Tidal Current Soft Key o
2. PressENTER to show the Tidal Current information and soft keys
(Figure 3-61) or CLEAR to cancel the operation.
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Figure 3-61: Tidal Current Display
The'Port Name' isthat supplied by the Nav-Chart cartridge. The Tidal
Current graph isautomatically scaled. The cursor, represented by a
dashed line, can be moved a ong the horizontal axis by meansof the
Trackpad. A CURSOR databox below the graph shows corresponding

TIME, SET and DRIFT.

DATE and TIME for TODAY (default) are shown with PREVIOUS/NEXT DAY
information availableviathe MORE OPTIONS soft key; repeated presses
of these two soft keysmovesthe date back/forward one day at atime.
Timesof MAXimum EBB and FLOOD Tides, together with SET and DRIFT
figuresare shown. A separate box shows corresponding SLACK figures.
Thesedatacorrespond to the selected Date/ Time.

3. Toreturnto chart display, pressCLEAR.

» Todisplay the Tidal Current datafor aparticular Date:

1. PressENTER to select MORE OPTIONS; theSUN/MOON DATA soft
keysare shown (Figure 3-62).
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SUN-MOON §f PREVYIOUS TODAY MNEXT
DATA Doy Dy
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Figure 3-62: Sun/Moon Data Soft Keys
2. Usingtrackpad |eft/right, select PREVIOUS DAY or NEXT DAY soft key;
press ENTER the appropriate number of timesto select therequired

Date.

3. Select TODAY toreturnto current Date/Time.

» Todisplay Sun/Moon data:
1. Select SUN/MOON DATA; theSUN rise/set and MOON rise/set timesare
showninindividual boxes.
The MOON PHASE box indicatesthe number of daysreferred tofull

moon, together with apictorial representation (Figure 3-63).

NANTUCKET HARBOR
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o e q B B i0 12 14 16 1B 20 22 24
TIME
SUN TODAY
RISES 4:18 DATE: 13+ 733
SETS 19:13 TIME:01: 1656
MOON MOON PHASE
RISES 4.50 | |FIRST oRT
SETS 13:45 | |[IN 7 Davs
TIDAL || PREVIOUS
CURRENT DéY
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Figure 3-63: Tidal Current & Sun/Moon Data Display
2. Select TIDAL CURRENT or pressCLEAR to returnto the Tidal Current
data.
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3.9 Man Overboard (MOB)

If aperson or object islost overboard, and you need to return to the
location, usethe Man Overboard (MOB) function.

Note: To obtain MOB position, avalid GPSfix must be available.

» Toinitiatethe M OB procedurefrom the Chart display, pressand hold the
GOTO key for two seconds. The system performsthefollowing tasks
automatically:

« Stopsany GoTo or Follow operation.

» Sdectsay,nmscale (evenif cartography isnot available).

» Marksthe current position asatemporary waypoint withan MOB
symbol which replacesany current active waypoint and route.

» Displaysthe MOB databox, showing the bearing and rangeto the
MOB position, the elapsed time sincethe MOB wasinitiated and
COG data(Figure 3-64).

MOE S0°S0°.000  BRG 230°T
W[W] =R Fos 00106 000ces RNG O, 11nm
ELAFSED 0000 COG 235°T

D4697_1

Figure 3-64: MOB Data Box
» Sendsan MOB message, including bearing and range, to other units
inthesystem, viaNMEA.

Notes: (1) Asuffix (c) tothe POStion data indicatesthat the vessel’ s
position hasbeen User Calibrated, see Chapter 4,Chart Set
Up Parameters.
(2) The RANGE key operatesnormally to change chart scale.

» Tocancel MOB, pressand hold the GOTO key for 2 seconds.
TheMOB symbol and databox are removed and the unit returnsto
normal Chart mode.
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3.10Alarms

The chartplotter reportsthefollowing alarms (Table 3-1):
Table 3-1: Alarm Settings

Alarm Indicates

Arrival The vessel has arrived at the active waypoint: it has either reached
the arrival circle (the radius of which is specified) or, has reached its
closest point of approach (defined by a line passing through the
waypoint and perpendicular to the track).

XTE The vessel has exceeded the specified distance (maximum cross
track error) from the active route leg.

Anchor The vessel has drifted from its anchor position (set when the alarm
was turned on) by more than the specified distance.

No Fix GPS fix or Differential data has been lost for more than 30 s.

Thealarmsare switched on or off, and the limits set, using the Chart Set
Up function viathe PAGE key menu, see Chapter 4, Section 4.3, Chart
Set Up Parameters.

When an alarmistriggered, the alarm buzzer sounds and apop-up box,
describing thealarm, isdisplayed.

» Tosilencetheaarm and clear the message, pressany key.
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Chapter 4: Setting Up

4.1 Introduction

When you haveinstalled your system and arefamiliar withitsbasic
operation, you may wishto set it up to operate according to your
requirementsand display information according to your preferences.

Thisisachieved usingthefunction controlswhich aredisplayed whenthe
PAGE key ispressed. These settings can be changed at any time.

When your preferencesare set, they maintain until they arereset and are
retained even when theunit is powered off.

Thischapter coversthefollowing topics:

e System parameters and default settings.

e Chartplotter-specific parameters and default settings.

The set up parametersare selected viathree soft keys:

e System Set Up: controlling overall functionality.

* Chart Set Up: controlling the chartplotter functions, including way-
point information and vectors.

e GPSSet Up: displaying the Raystar 120 GPSreceiver status.

Note: Theadditional TRACK SET UP functioniscoveredin Chapter 3:Op-

eration.

Thissection providesinstructionsfor displaying and changing the
factory default valuestoyour preferences. Thefollowing sectionslistthe
parameterswith their possible settings and describe the function of each
parameter inturn.

4.2 System Set Up Parameters

» Toset the System default parameters:

1. Fromchart mode, with nofunction bar displayed, pressthe PAGE key
todisplay theSET UP function bar (Figure 4-1):

SYSTEM CHART TRACE, GFS
SET P SET UF SET UP SET UP

D4694_1

Figure 4-1: Set Up Function Bar
2. Usetrackpad left/right to highlight SYSTEM SET UP and pressENTER
to display the System Set Up menu (Figure 4-2):



Raychart 425 Chartplotter

w

5.

6.

SYSTEH SET UP

BEARING MODE
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340°T
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Figure 4-2: System Set Up Menu
Usetrackpad up/down to movethe highlight up or downthelist.
Whentherequired parameter ishighlighted, usetrackpad | eft/right to

step through the settings.

When the required val ues have been chosen, pressENTER to imple-
ment the change and return to the set up function bar.
PressCLEAR to clear thefunction bar and return to the chart display.

Note: Toreturnall settingsto their original factory settings, performa
factory reset asdescribedin Chapter 6.

Table 4-2 liststhe Systerm menus and their options, showsthefactory
default settingsand provides space to make anote of personal settings.
Each parameter isdescribed in thefollowing subsections.

Table 4-2: System Menu Options

Factory

Menu ltem Options Default New Setting
BEARING MAGnetic/TRUE TRUE
MODE
KEY BEEP OFF/ON ON
DISTANCE NAUTICAL MILES (nm) NAUTICAL
UNITS KILOMETERS (km) MILES

STATUTE MILES (sm)
SPEED UNITS KNOTS KNOTS

KILOMETERS PER HOUR

(KPH)

MILES PER HOUR (MPH)
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Table4-2: System Menu Options (Continued)

Factory
Menu Item Options Default New Setting
DEPTH UNITS METRES METRES
FEET
FATHOMS
VARIATION 30°W to 30°E (1° steps) 0.0°E

DATE FORMAT  DD/MM/YY or MM/DD/YY DD/MM/IYY

TIME OFFSET UTC or local offset value uTC
up to 13 hours in 1 hour

steps

LANGUAGE Multi Language ENGLISH
SIMULATOR OFF/ON OFF
SIMULATED 00Kt to 99Kt in 1Kt steps 00Kt
SOG
SIMULATED 000° to 359°in 1° steps 000°
C0G

Bearing Mode

Themode (MAGnetic or TRUE) of all bearing and heading datadisplayed.
Thisisindicated by M or TintheBRG or COG field of the Chart statusbar.

Key Beep
Thissetting control saudible feedback resulting from operation of the
keys.
Note: Alarmsremain active.

Units

Thissetsthe unitsfor distance, speed and depth. Thissetting will be used
todisplay dl data. However, the distance units do not affect the chart
scale, whichisalwaysin nautical miles.

Variation

Thevariation valueisthe difference between True and Magnetic
direction datafor heading or bearing values. The Magnetic valueis
derived from True by applying the user sel ected value of variation.

Thevariationisvariedin 1° stepsto 30° East or West. Presstrackpadright
to movethevalue eastward, or left to moveit westward. The selected
valueisretained when the unit isswitched off. The Default valueiszero.
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Date Format

Set the preferred dateformat (DD/MM/YY or MM/DD/YY). The selected
setting isretained when the unit switched off. The Default isDD/MM/YY.

Time Offset

Todisplay locd time, usethetrackpad to changefromUTC totherequired
timeoffset. Thiscanbeupto+13hours, in 1 hour steps. Thedefaultis
uTC.

Language
Select thelanguagein whichinformationisto bedisplayed. The selected

languageis used for screen text, labels, menusand options. Chart text,
provided by the chart card, isnot affected.

Simulator

Thesimulator allows operation of the Raychart 425 without datafrom
external sources. Theoptionsare ON or OFF.

When ON isselected the simulator generates position, SOG and COG
dataand usesthe simulated datainstead of any real data. A flashing SIM
statusindicator isdisplayed intheleft hand corner of the StatusBar at the
top of the screen.

Note: Thesimulated data overridesany real data that thedisplay unitis
receiving fromexternally connected equipment.

Thepositionisinitially the position of the cursor when thesimulator is
switched on and the SOG and COG are as sel ected by the user. The
position isupdated to reflect the SOG and COG. See Smulated SOG and
Smulated COG bel ow.

If aGOTO or Follow is started, the simulator does not use the sel ected
value of COG but, instead, generatesavaue of COG that simulatesthe
navigation functionin progress. When GOTO or Follow isstopped, the
user selected value of COG isused.

Simulated SOG

Use horizontal movements of the trackpad to adjust the value of SOG
whichisadjustablein 1 knot intervalsfrom 00 to 99.

The Default valueiszero and the sel ected val ueisretained on power
down.

If thesimulator is switched OFF, thevalueis shown asdashesand no
adjustment ispossible.
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Simulated COG

Use horizontal movements of thetrackpad to adjust the value of COG
whichisadjustablein 1° intervalsfrom 000° to 359°. It wrapsaround
from 000 to 359 and from 359 to 000.

The Default valueiszero and the sel ected valueisretained on power

down.

If the simulator isswitched OFF, the val ueis shown as dashes and no

adjustment ispossible.

4.3 Chart Set Up Parameters
The CHART SET UP function allowsthe chartpl otter to be set up according

toyour system configuration and your personal preferences.
» Tosetthe Chart default parameters:

1. Pressthe PAGE key to display the SET UP function bar (Figure 4-3):

SYSTEM CHART TRACE GPS
SET UP SET UP SET UFP SET UFP

pressENTER to display the Chart Set Up menu (Figure 4-4):

Figure 4-3: Set Up Function Bar
2. Usethetrackpad left/right to highlight the CHART SET UP functionand

CHART SET UP

ORIEMTATION

FLOTTER MODE

SHOW WAYPOINTS
WaYPOINT SYMBOL
AUTOZ00M

SCREEN AMPLIFIER

COG YECTOR

ARRIVAL CIRCLE

ANCHOR ALARM

HKTE ALARM

CHART TEXT

CHART BOUNDARIES
DEPTH COWTOURS < 35M
DEPTH CONTOURS 10M
DEFTH CONTOURS > 20M
FPOSITION CALIERATION

NORTH UP
oM

oM

X
OFF
OFF
OFF
0.1 rm
OFF
0.1 rm
oM

0N

0N

oM

oM

OFF

Da72_1

Figure 4-4: Chart Set Up Menu

D4694_1
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3. Usetrackpad up/downto highlight the required parameter, then use
trackpad | eft/right to select the required setting.

4. Whentherequired valueshave been set, pressENTER to clear the
menu and return to the set up function bar.

5. PressCLEAR to clear thefunction bar and returnto the normal dis-

play.

Note: Toreturnall settingsto their original factory settings, performa

factory reset asdescribed in Chapter 6.

Table 4-3 liststhe Chart Set up parametersand their options, showsthe
factory default setting and provides a space to make anote of the new
default setting. Each parameter isdescribed in thefoll owing subsections.

Table4-3: Chart Setup Parameters

Factory
Parameter Options Default New Setting
ORIENTATION NORTH UP NORTH UP
COURSE UP
HEAD UP
PLOTTER MODE OFF/ON ON
SHOW WAYPOINTS OFF/ON ON
WAYPOINT SYMBOL FISH, SCULL, X
ANCHOR or X
AUTOZOOM OFF/ON ON
SCREEN AMPLIFIER OFF/ON ON
COG VECTOR OFF/ON OFF
ARRIVAL CIRCLE 0.01nm, 0.05nm, 0.1nm
0.17nm, 0.5nm
ANCHOR ALARM OFF, 0.01nm, OFF
0.05nm, 0.1nm,
0.5nm
XTE ALARM OFF, 0.01nm, OFF
0.05nm, 0.1nm,
0.3nm, 0.5nm
CHART TEXT OFF/ON ON
CHART BOUNDARIES OFF/ON ON
DEPTH CONTOURS OFF/ON ON

<5M
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Table4-3: Chart Setup Parameters (Continued)

Factory
Parameter Options Default New Setting
DEPTH CONTOURS OFF/ON ON
10M
DEPTH CONTOURS OFF/ON ON
>20M
POSITION CALIBRA- OFF/ON/SET CAL OFF
TION
Orientation

Thechart orientationisnormally North Up, but can be changedto Course
Up or Head Up. The selected modeisawaysshownintheinversevideo
Mode Indicator inthetop left hand corner of the Status Bar at the top of
thedisplay intheform NU (North Up), HU (Heading Up) or CU (Course
Up). The orientation modesfunction asfollows:

¢ North Up: Thechartisdisplayed with north upwards. Thisisthe
default mode andisthe only mode availableif thereisno COG data.

e CourseUp: Thechart isrotated such that the currently selected
course (bearing to thetarget waypoint) or, if nonavigationfunctionis
taking place, the current COG valueisshown upwards.

To update the Course Up reference whilst Course Up isthe current
mode, re-select COURSE UP from the set up menu.

If anew courseisselected, eg. anew target waypoint, the chart dis-
playsthe new course upwards.

» Head Up: Thechartisdisplayed with the vessel’scurrent COG
upwards. Asthe heading changesthe chart rotates periodically to
maintai n orientation.

Note: Head Up and Course Up modes are dependent upon avalid GPS

fix.

Plotter Mode

Plotter mode allowsthe user to zoomin beyond thelevel of cartography
and continueto use plotter functions. The selected setting isretained
when unit switched off.

Show Waypoints

Thisoption control swhether or not thewaypointsare shown onthe Chart
display, with their appropriate symbols. The active waypoint, and
waypointsinthe current route, are always shown.
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Waypoint Symbol

Thisoption alows selection of the symbol for waypoint display. The
selected symbol isused for subsequent waypoints. Existing waypoints
arenot affected. The selected symbol isretained when the unit switched
off.

Autozoom

When autozoom is enabled, commencing any navigation function or
selecting FIND SHIP activates Autozoom. When active, thisselectsthe
chart range and position such that the vessel and thetarget waypoint are
both on screen but at thelargest scal e possible. Moving the cursor off the
vessdl, or changing scal e, deactivates Autozoom.

Autozoomwill not zoomin beyondthelargest cartographic scale (unless
Plotter Modeisactivated). Whenin MOB mode, Autozoom isselected
automatically and will zoom in asfar aspossible, irrespective of the

sl ection of Plotter Mode.

Screen Amplifier

Screen amplifier mode makes best use of the screen by positioning the
vessel onthe screen so astoincreaseforward visibility. The screen
amplifier isonly activewhen the cursor is‘homed’ onthevessel.

COG Vector

When ON, avector linefrom thevessel isdrawninthedirection of COG.
Thislineextendsto the edge of the screen. If COGisnot valid, nolineis
drawn. The sel ected setting isretained when the unit switched off.

Arrival Circle

Theselected valueisused asthearrival circleradius. When approaching
thetarget waypoint, thisisthedistance at which thearrival alarm sounds.
The selected setting isretained when unit switched off. Arrival criteria
aremet whenthearrival circleisentered or alineperpendicular tothe
desired track and passing through the waypoint iscrossed.

Anchor Alarm

The selected valueisused asthe anchor alarm distance. If the vessel
moves outside of the selected distance from its position (at thetimethat
the alarm was enabl ed) the alarm sounds and an alarm messageis

displayed.
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Tosilencetheaarm, pressany key. Thisremovesthewarning and resets
thedistance, ie. thealarm will hot sound again unlessthe vessel moves
the sel ected distance fromits position (at thetimethat the alarm was
silenced). Theaarmisset to OFF on power up.

XTE Alarm

Thesdlected valueisused asthe crosstrack error limit. Thealarm sounds
whenthecrosstrack error exceedsthe selected limit when aGOTO or a
Route Follow isin progress and an alarm messageisdisplayed.

Chart Text
When ON, Chart text, eg. place namesare shown onthe screen. The
selected setting i sretained when the unit switched off.

Chart Boundaries
When ON, Chart boundary lines are shown on the screen. The selected
setting isretained when the unit switched off.

Depth Contours <5M
When ON, depth contourslessthan 5 metresare shown. The selected
setting isretained when the unit switched off.

Depth Contours 10M
When ON, depth contoursof 10 metresare shown. Theselected settingis
retained when the unit switched off.

Depth Contours >20M
When ON, depth contoursgreater than 20 metresare shown. Theselected
setting isretained when the unit switched off.

Position Calibration

When ON, all position datais offset from WGS 84 by the amount of the
selected calibration and issuffixed by (c). Thesel ected settingisretained
when theunit switched off. The default calibration offset iszero.
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» To perform position calibration:

1. Using horizontal trackpad movements, select SET CAL.
Themenuisremoved and asinglefunction and help text are shown
(Figure 4-5):

SET MOVE CURSOR. "ENTER" SELECTS
FOSITION gl CAL. "CLEAR" SETS CAL TO ZERO

D4713_

Figure 4-5: Set Position Function
2. Using thetrackpad, set the val ue of offset required. The distanceand
bearing of cursor from vessel isdisplayedinthe StatusBar asBRG and
RNG.
3. PressENTER to confirm the selected offset value or CLEAR to reset
thevalueto zero and return to the Chart Set Up menu.
An offset of 2nmor lessisappliedto all position dataequal to therange
and bearing between the WGS 84 position and the position entered. The
menu returnswith ON highlighted.
Note: Pressing ENTER with a selected offset of morethan 2nmgivesa
war ning messagewhichiscleared onany key press. The Calibration Set
Up mode maintainsand the user can either resel ect an acceptable offset
or press CLEAR to reset the valueto zero and return to the Set Up menu.

4.4 GPS Setup

The GPS set up page providesinformation for the status of thetracked
navigation satellitesplusHDOP and satdllite Fix Status. It also provides
theahility to set up aDifferential GPS (RC420D), by manually retuning
ittoadifferent differential beacon.

» Toselect GPS Set Up:

1. Pressthe PAGE key todisplay the SET UPfunctions:

SYSTEM CHART TRACE GPS
SET LUP SET UP SET UP SET UP

D4694_1

Figure 4-6: GPS Setup Functions
2. Usethetrackpad to highlight the GPS SET UP function and press
ENTER todisplay the GPS STATUS screen and soft key.

GPS STATUS isdisplayed (Figure 4-7).
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GPS STATUS

SAT. SIGMAL STATUS  AZ. ELEY.
15 W] SPARE 234 056
05 W] IN USE 0S4 027
0z N ] IN USE 167 062
10 ] SPARE 23z 012
20 N ] SPARE 126 037
16 M1 INUSE 075 085
12 NN ] SFARE o004 03v
21 W] SPARE 026 083
04 I ] SPARE 274 026
2z HEEE ] IH USE 147 071
05 M | IN USE 102 053
17 HEE_ ] SPARE 253 071

HOOF FIXED STATUS

1.0 SD-FI¥

D4714_2

S0-GPS J"ENTER" FOR SD-GPS SETUP MEMU
SET LIF "CLEAR"™ TO QUIT

D4995

Figure 4-7: GPS Status Screen and Soft Key
The GPS STATUS screen provides, for each tracked satellite, the satellite
number, agraphical signal strength bar, status, azimuth angleand its
elevation anglefrom your vessel.
Positional accuracy isdependent uponthese parameters, inparticular, the
azimuth and elevation anglesare used in atriangul ation processto
calculateyour position. HDOP (Horizontal Dilution Of Position) isa
measure of thisaccuracy; ahigher figuresignifiesgreater error. Inideal
circumstances, thefigure should bein theregion of 1.0. The Fix Status
canindicate:
» SD-FIX,whereaSatelite Differential fix hasbeen acquired
* FIX,whereadifferential beacon fix hasbeen acquired
¢ NOFIX, whereno satdllitefix can beacquired

» Toaccessthe SD GPS Setup menu:
1. PressENTER; theSD GPS SET UP menuisdisplayed (Figure 4-8):
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SD GPS SET UP
5D MODE ENABLED
SATELLITE SELECT AUTD
5D SATELLITE NAME  Hiin
SIGNAL STRENGTH S0dE
AZIMUTH 234
ELEYATION 230

Figure 4-8: SD GPS SET UP Menu

2. Using vertical trackpad movements, select SD MODE.

3. Usehorizontal trackpad movementsto toggle between ENABLED and
DISABLED.

» Select ENABLED to alow theunit to use SD correctionsif available.
» Select DISABLED to forcethe unit to cal culate anormal GPSfix
with no satellite GPS corrections.

4. Usevertical trackpad movementsto select SATELLITE SELECT and use
horizontal trackpad movementsto toggle between AUTO and MAN-
UAL.

» Select AUTO toinstruct the unit to select the SD satellite automati-
caly.
» Select MANUAL toforcethe unit to usethe SD satellite selected.

Note: The SIGNAL STRENGTH, AZIMUTH and ELEVATION fields are deter-

mined by information fromthe D satellite.

5. PressENTER to select the new SD Satellite settingsand return to the
GPS STATUS window, then press CLEAR again to return to the Setup
functions.



Chapter 5: Installation 5-1

Chapter 5: Installation

5.1 Introduction

Thischapter providesinstructionsto assist in planning theinstal lation of
the Raychart 425 Chartplotter aboard your vessel.

Note: If youwishto practice using the Raychart 425 beforeinstallation,
you can connect it, viaa 1A quick blow fuse, to a 12VDC power supply
and operateit using the simulator mode, asdescribed in Chapter 2: Get-
ting Sarted.

EMC Installation Guidelines

All Raytheon equi pment and accessoriesaredesignedtothebest industry
standardsfor use in theleisure marine environment.

Their design and manufacture conformsto the appropriate
Electromagnetic Compatibility (EM C) standards, but correctinstallation
isrequired to ensurethat performanceisnot compromised. Although
every effort hasbeen takento ensurethat they will perform under all
conditions, it isimportant to understand what factors could affect the
operation of the product.

The guidelines given here describe the conditionsfor optimum EMC
performance, but it isrecognized that it may not be possibleto meet al of
these conditionsin al situations. To ensure the best possible conditions
for EM C performance within the constraintsimposed by any location,
awaysensure the maximum separati on possi ble between different items
of electrica equipment.

For optimum EMC performance, itisrecommended that wher ever

possible:

« All Raytheon equipment and cables connected toit are:

* Atleast 1 m (3ft) fromany equipment transmitting or cablescar-
rying radio signalseg. VHF radios, cablesand antennas. Inthe
case of SSB radios, the distance should beincreased to 2 m (7 ft).

* Morethan 2 m (7 ft) from the path of aradar beam. A radar beam
can normally beassumed to spread 20 degrees above and bel ow
theradiating element.

* Theeguipment issupplied from aseparate battery from that used for
engine start. Voltage dropsbelow 10V DC inthe power supply to our
products, and starter motor transi ents, can cause the equipment to
reset. Thiswill not damage the equipment, but may cause theloss of
someinformation and may change the operating mode.
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« Raytheon specified cablesareused at all times. Cutting and rejoining
these cables can compromise EM C performance and so must be
avoided unlessdoing soisdetailed in theinstallation instructions.

» If asuppressionferriteisattachedto acable, thisferrite should not be
removed. If theferrite needsto beremoved duringinstallationit must
bereassembled in the same position.

Suppression Ferrites

Figure 5-1 showstypical cable suppression ferritesfitted to Raytheon
equipment. Alwaysusetheferritessupplied by Raytheon.

Figure 5-1: Typical Suppression Ferrites

Connections to Other Equipment

If your Raytheon equipment isto be connected to other equipment using
acablenot supplied by Raytheon, asuppressionferrite MUST alwaysbe
fitted to the cable closeto the Raytheon unit.

5.2 Unpacking and Inspecting the Components

Unpack your Raychart 425 Chartplotter carefully. Retain the carton and
packing materialsin the event that you need to return the unit for service.
Referring to Table5-1, check that you haveall the correct system
components.

Table 5-1:System Parts and Accessories

Item Part #
RC425 System comprising: E32032
RC425 Chartplotter R38064
Raystar 120GPS Receiver E32026
RC425 Accessories:

Sun Cover E35004
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Table 5-1:System Parts and Accessories (Continued)

Item Part#
Panel Mount Kit* E35006
Trunnion Mount Kit E35005
Power Cable R38024
GPS Extension Cable* E35003
Owner’s Handbook 81172

Bridge Card 86055

* Optional Accessory.

Items Missing?

If any one (or more) of the aboveitemsismissing or damaged, please
contact your Raytheon dealer or our Product Support Department to
obtain replacement parts. Pleasenotethat missing or damaged items
cannot bereplaced without proof of purchase.

Registering this Product

When you have checked that you have all of thelisted components,
please take the timeto complete the pre-paid warranty registration card.
Thisensuresthat you receive prompt and expert attention should you
experience any difficultieswith the product.

GPS Receiver Installation

TheRaystar 120 GPSReceiver isdesigned toreceivethesigna semitted
fromthe satellitesin adirect path. | deally, the unit should be mounted
horizontally in alocation that isopen and clear of any masts, search
lights, or other structuresthat could block line-of-sight reception of
signals. Theheight of the GPS Receiver ishot asimportant asit’'shaving
aclear view horizon to horizon for optimum signal reception. Infact, the
lower the unit can be mounted and have aclear view to satellites, the
better. Themore stablethe unit, theeasier itisto track satelliteslower to
the horizon.

TheRaystar 120 can bemounted onapole. Alternatively, you can usethe
supplied surface mount kit.

When mounting the GPS Recelver flush to adeck surface, avoid areas
wherethe unit will betrodden upon or whereit may present atripping
hazard.
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When planning thelocation for the unit, consider finding aconvenient
pathway for running theinterconnecting cable between the GPS
Receiver andthedisplay unit or totherest of anintegrated system. Ideally
thecableshouldberunsuchthat itishiddenfromview and, if possible, be
inadirect path to the point of connection. Itisimportant to keep thecable
separated from other shipboard cablesasfar as possibleto prevent
interference pick-up.

Note: Mounting on the mast of a sailboat isnot recommended.

Surface Mounting
Refer to Figure 5-2:

1

Select asuitableareawhich allowsaccessto the underside of the
mounting surfacefor fixing and, using thetemplate supplied in this
document, carefully drill thetwo 6mm (0.25in) fixing holesmarked.
If the cableisto passthrough the mounting surface drill the 6mm
(0.25in) or 19mm (0.75in) centre hole depending onwhether theplug
isto passthrough the surface or not.

If thecableisto exit from the side of the GPS Receiver abovethe
mounting surface, removethetwo plagtic tabs (1) obstructing the
cablechannel.

Note: Failureto removethe plastic tabsfromwithin the cable channel
couldresultin cable damage.

3.

4,

Screw the supplied brass studs (2) into the underside of the GPS
Receiver.

Stick the supplied gasket (3) tothe mounting surface ensuring that the
holes match and passthe cable through the centre hole or the cable
exit channel.

Carefully position the GPS Receiver, passing the studsthrough the
holesin the mounting surface and secure to the mounting surface
using the thumb nutsprovided (4).
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Top view Underside view 047251

Figure 5-2: Surface Mounting Arrangement

Pole Mounting

Refer to Figure 5-3:

1. Screw the polemount baseto asuitable poleor rail mount bracket,
having anindustry standard 1in 14TPI thread, until secure.

2. Passthe cablethrough the centre hole of the pole mount base (A) or
through the cable exit holea ongside the centre hole (B) or insert the
cableinto thesideexit channel (C).

3. Check that the cableispositioned correctly and securethe GPS
Receiver to the pole mount base using the two screws provided.

If the cableisto exit from the side of the GPS Receiver throughthe
sidechannel, removethe two plastic tabs (1) obstructing the cable
channel.

Note: Failureto removethe plastic tabsfromwithin the cable channel
couldresultin cable damage.



5-6

Raychart 425 Chartplotter

D4726-1

Figure 5-3: Pole Mounting Arrangement

5.3 Installing the Chartplotter

When planning theinstallation of your Raychart 425, thefollowing
points should be considered to ensure reliable and troubl e free operation:

Convenience: Theunit should beinstalled in aconvenient position
whereit can beviewed straight on or with aviewing angleof lessthan
35°. Youmay wishto apply power beforeyouinstall theunit, to deter-
minethe best viewing angle prior to fixing. The mounting location
should be easily accessibleto allow operation of the front panel con-
trols.

Access: There must be sufficient space behind thedisplay unit to
allow cable connectionsto therear panel connectors, avoiding tight
bendsin the cable. At least 4cm should be allowed at theright of the
chartplotter to enable chart cardsto beinserted and removed.
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I nter ference: Thesdlected location should befar enough away from
devicesthat may causeinterference, such as motorsand generators
(seethe EMC guidelinesearlier in thissection).

Power Source: The unit should belocated near aDC power source.
The power cablesuppliedis 1.5m, but alonger cable can be used if
required. Power must be supplied viaa 1A quick blow fuseor circuit
breaker. Refer to Section 5.4, Cable Running.

I nterconnections. Theunit transmits navigation and waypoint data

onNMEA and, therefore, canbeconnectedtoan NMEA* compatible
autopilot or compatibleinstrument repeater(s). The navigation data
transmitted by the chartplotter isdetailed in Appendix C to this hand-
book.

Environment: Theunit should be protected from physical damage,
heat sourcesand excessivevibration. Althoughtheunitiswaterproof,
itisgood practiceto mountitinaprotected areaaway from prolonged
and direct exposureto rain and/or salt spray.

Thedimensions of the unit, including the bracket, are shownin
Figure 5-4.

1. National Marine Electronics Association (NMEA) 0183 interconnection standard, Version 2.3

April 1998,
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Figure 5-4: Raychart 425 Dimensions

Trunnion (yoke) Mounting

Thedisplay unit can be conveniently mounted onadash area, chart table,
bulkhead or deckhead. Trunnion mount the unit asfollows:
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w

L oosen the trunnion knobs and remove the trunnion from the display
unit.

Mark the locations of the trunnion screw holes on the mounting sur-
face.

Usethe screws supplied to fix thetrunnion at the marked locations.
Fit the unit to the trunnion, adjust the display angle and tighten the
knobs.

Panel Mounting

CAUTION:

Makesurethat therearenohidden electrical wiresor other items
behind thelocation beforeproceeding. Makesurethat thereis
aufficient rear accessfor mounting and cabling. Allow at least
4cm at theright hand side of thedisplay to enablechart cardsto
beinserted and removed.

Theunit can be panel mounted, using the panel-mounting kit (accessory)
availablefromyour local Raytheon dedler.

» Pand mount the unit asfollows:

1

»

©

Check the selected location for the unit. A clear, flat areaat least 7in
(175mm) wide by 7% n (190mm) high, with at least 3%2n (90mm) of
clearance behind the panel, isrequired.

Using the supplied templ ate, trace out the display unit cut-out and
mark the drilling centresfor the four securing holes outside of the
cut-out area.

To provide start holesfor removing the cut-out, drill four /;in
(20mm) holesin each opposing corner and four ¥/,in (6mm) holesfor
thetwo trunnion lug clearance dotsin the cut-out area.

Using asuitable saw, cut along theinside edge of the cut-out line.
With thetrunnion (yoke) and knobsremoved, make surethat the unit
fitsin the cut-out area.

Drill out thefour 3/ ,;in (5mm) securing holes asindicated on thetem-
plate. Itisrecommended that a¥/,sin (Lmm) pilot holeisdrilled first.
Screw the studsinto the vacant holesat therear of theunit, hand tight
only.

Placethe gasket on the unit and dide the unit into the panel cut-out.
Securetheunit with the thumb nuts, hand tight only (Figure 5-5).
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ilb-
N

D4722.1

Figure 5-5: Raychart 425 Panel Mounting Arrangement

5.4 Cable Running

Introduction

Theminimum requirementsare apower cable and aconnectionfromthe
Raystar 120 GPS Receiver. Additional cableswill berequiredif
connecting to other equipment.

Notes: (1) All cablesshould be adequately cleated and protected
fromphysical damage and exposureto heat. Avoid running
cablesthrough bilges, doorwaysor closeto moving objectsor
heat sources.

(2) Wherea cable passesthrough an exposed bulkhead or
deckhead, a watertight gland or swan neck tube should be
used.
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Connectors

GPS Connector
The GPS connector provides power and dataconnectionsto the
Raystar 120 GPS Receiver using the attached 33ft (10m) cable
terminated in amoul ded 6-pin connector.

» Connect the GPS Receiver asfollows:

1. Mount the GPS Receiver asdetailed in GPSReceiver I nstallation on
page 3.

2. Feedthe GPS cablethroughto therear of the chartplotter.

3. Coil upany unused cablein an appropriate safe space out of view. Do
not bend the cabletighter than 4in (100mm) radius.

4. Connect thecabletothe GPS connector ontherear of the chartplotter.

Note: If the supplied cableistoo short, usean extension cable (Part#

E35003) availablefromyour local Raytheon dealer.

POWER/NMEA Connector

CAUTION:

If youdonot haveabreaker inyour power circuit, youmust fitan
in-line 1A quick-blow fusetothe positive (red) lead of the power
cable.

Thisunitisnot intended for useon positiveground vessels.

The POWER/NMEA connector providesfor 12V DC power connection
and NMEA inputs/outputs using the supplied cable.

Thechartplotter isintended for use on vessels' DC power systems
operatingintherange 10.0VDCto0 18.0VDC (ie. 12V systems, not 24V
or 32V systems).

Power connections should be made at aDC power distribution panel

through anisolator switchandalA circuit breaker or 1A quick blow fuse.
All connectionsmust be clean and tight.

The DC power system should beeither:

* Negativeground, with the negative battery terminal connected tothe
vessel’sground.

» Floating, with neither battery terminal connectedtothevessel’'s
ground.

A 1.5m (5ft) power cableissupplied. If alonger power cablerunis
required, usethe supplied power cableto connect to theunit plusa
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suitable connector block to connect to the extension cable. The supplied
power cable cores have across-section of 2.0mme (15 AWG).

Longer power cablerunsmay requirelarger wiregaugesto minimizeany

voltagedrop inthe cable. In order to determinethe correct supply cable

szeif the power cable must be extended, estimatethe length of cable

between the vessel’ s main power source and the connector block, then

select the wire size determined by the distance asindicated in Table 5-2..
Table 5-2:Maximum Power Cable Extension Lengths

Power Cable Core mm?: 1.5 2.0 25 4.0 6.0 10.0
Equivalent AWG: 16 15 14 12 10 8

Maximum Extension (feet): 36 49 65 98 147 230
Maximum Extension (meters): 11.0 150 200 300 450 700

The DC power and NMEA inputs/outputs should be connected to the
POWER/NMEA cable at therear of the chartplotter. The cable colorsare
detailed Table5-3.

Table 5-3:Power/NMEA Cable Colors

Function Color
Battery negative Black
Battery positive (10.0VDC to 18.0VDC) Red
NMEA input (+ve) White
NMEA input (-ve) common Green
Not connected Gray
NMEA output (+ve) Yellow
Data output (-ve) common Brown
Not connected Screen

» Connect to the power supply using the power cable supplied:

1. Connect themoulded connector to the POWER/NMEA connector on
therear of the chartplotter. Runthefree end back to the vessel’ sdistri-
bution panel or, if insufficient cablelength, to ajunction box.

2. Cutthecabletolengthand connect theredwire, viaalA quick blow
fuseor circuit breaker, to the +ve battery terminal and the black wire
toQV (-vebattery terminal).
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3. Useasuitablejunction box to connect to NMEA equipment if
required.

4. Cut any unused cores short or insul ate and tape back.

Note: Ifthepower connectionsareaccidentally rever sed, the systemwill

not function. Usea voltmeter to check that theinput power leadsare con-

nected with the correct polarity.

5.5 System Check and Initial Switch On

Wheninstallationiscompleteand all connections have been made,
re-check theinstallation before using the system for navigation. If
problemsoccur, refer to Chapter 6: Maintenance & Fault Finding.

EMC Conformance

Alwayscheck theinstallation before going to seato make surethat itis
not affected by radio transmissions, engine starting etc.

System Check
Before performing thefunctional test, check that:

¢ All connectionsare clean and tight.
« All cablesare secured and protected.

Initial Switch On

To switch onthe chartplotter, pressand hold the POWER key until the
unit beeps.

If necessary, adjust thelighting and contrast (see Chapter 2).

If required, change the default language settings asfollows:

1. Pressthe PAGE key to display the setup function bar.

2. Usingtrackpadleft/right, select theSYSTEM SET UP functionand press
ENTER.
TheSYSTEM SET UP menuisdisplayed, listing the parameters and
thelir current settings (Figure 5-6):
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6.

SYSTEH SET UP

BEARING MODE
KEY BEEP
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DATE FORMAT
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ENGLISH
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340°T

D4711_1

Figure 5-6: System Set Up Menu
Using trackpad up/down, select the LANGUAGE option.
Using trackpad | eft/right, select the required language.
PresseENTER to return to the setup functions. The chartpl otter now

usesthe selected language.

Press CLEAR toreturn to thenormal chart screen.

Checking Chartplotter Operation

To confirm that the chartplotter isoperating correctly, perform the
following checks:
Pressthetrackpad left/right, up/down and check cursor movement
and normal scrolling action.

Insert aNavionics Nav-charte card for the areaof your vessel.
Usethe RANGE key to zoom-in and check that the new chart car-

1

2.

tridgedataisdisplayed.

Ensurethat position dataisavailable; usethe FIND SHIP functionto
check that the cursor isfixed on the vessel symbol whichiscorrectly
positioned at the centre of the chart display, see Chapter 3: Operation.
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Chapter 6: Maintenance & Fault Finding

Thischapter providesinformation on routine maintenance and on
possi ble causesof problemsyoumay experiencewithyour Raychart 425
Chartplotter and/or its associated Raystar 120 Receiver.

6.1 Maintenance
WARNING:

Thechartplotter containshigh voltage and specialized circuits
only accessibleto qualified servicetechnicians- therearenouser
serviceablepartsor adjustmentsand theoperator should not
attempt to servicetheequipment. Theoperator should not
removetherear cover.

Routine Checks

The Chartplotter isasealed unit. Maintenance procedures aretherefore
limited to thefollowing periodic checks:

*  Wipethedisplay unit clean with adamp cloth.

» Examinethecablesfor signsof damage, such aschafing, cutsor
nicks.

e Check that the cable connectorsarefirmly attached and that the con-
nectionsto thevessel’sdc power are clean and tight.

» Ensurethat the cartridge cover isalwaysfitted correctly.

Note: Never usechemical or abrasivematerialsto cleanthechartplotter.
If theunitisdirty, wipeit with a clean, damp cloth.

Servicing and Safety

Raytheon equipment should be serviced only by authorized Raytheon
servicetechnicians. They will ensurethat service proceduresand
replacement parts used will not affect performance. Thereare no user
serviceablepartsin any Raytheon product.

Some products generate high voltages, so never handlethe cables/
connectorswhen power is being supplied to the equipment.

When powered up, all electrical equipment produces el ectromagnetic
fields. These can cause adjacent piecesof el ectrical equipment tointeract
with oneanother, with aconsequent adverse effect on operation. In order
to minimizethese effectsand enable you to get thebest possible
performancefrom your Raytheon equipment, guidelinesare giveninthe
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installation instructions, to enable you to ensure minimum interaction
between different items of equipment, ie. ensure optimum
Electromagnetic Compatibility (EMC).

Alwaysreport any EM C-related problem to your nearest Raytheon
dedler. We use such information toimprove our quality standards.

Insomeinstallations, it may not be possibleto prevent the equi pment
from being affected by external influences. In general thiswill not
damage the equipment but it can lead to spuriousresetting action, or
momentarily may result infaulty operation.

6.2 Resetting the System

Two types of reset are availablefor the Chartpl otter:

* Power-On Reset: When youturn the display unit off, then onagain,
the screen revertsto the chart display with all windows cleared.

» Factory Reset: Thisresetsall valuesback totheir original factory
Settings.

Note: Takecare- factory reset clearsall Waypoint and Route databases.

» Toperform afactory reset:

1. Power off theunit.

2. Pressand hold CL EAR whilst powering up until <Erase backup pro-
cedure> isdisplayed.

3. Either pressCLEAR to abort Factory Reset and resume normal
Power-Up or pressENTER to continue Factory Reset.

4. PressENTER again; theunit restartsasfor afirst timePower Upwith
al valuesreset to their original factory settings

Note: Thefactory default settingsarelisted in Chapter 4.

6.3 Problem Solving

Prior to packing and shipping, all Raytheon products are subjected to
comprehensivetest and quality assurance programmes. However, if this
unit should devel op afault, pleaserefer to thefollowing tableto identify
themost likely cause and the corrective action required to restore normal
operation.

If you still have aproblem after referring to thetable, contact your local
dedler, national distributor or Raytheon Product Support for further
advice.

Alwaysquote the product serial number.
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Fault Finding

Asaguideto problem solving, common problemsand their possible

causesaredetailedin Table 6-1.
Table 6-1:Fault Finding Guide

Problem

Correction

Unit does not function

1. Make sure that the power supply cable is
sound and that all connections are tight
and free from corrosion.

2. Check polarity of the dc power cables for
proper connection.

Reconnect leads if necessary.

3. Check in-line fuse. Replace if necessary.

4. Check vessel's power (battery) for correct
voltage readings(10.0VDC to 18.0VDC).

Poor display definition

Adjust contrast setting and/or backlight
level.

No position information

Check the GPS Receiver connection

Check the GPS Receiver

No fix Check that GPS Receiver not obstructed
and able to get clear directline of sight view
of satellites in the sky.

No NMEA data received Check the POWER/NMEA connector and

the NMEA equipment. Note that NMEA
OUT from one product connects to NMEA
IN on another product and vice versa.

Loss of stored data, eg. waypoints

Return to dealer for internal battery check.
Note that the Waypoint database is cleared
when a Factory Reset is performed.

No detailed chart data

Check that Nav-Chart card is pushed fully
home

Check that the Nav-Chart card has appro-
priate cartography.

Other problems

Visit website www.raymarine.com

6.4 Worldwide Support

Inthefirgt instance, contact the authorized distributor in your own
country. A list of worldwide distributorsand contact informationis

supplied with your system.

Alternatively, visit the Raytheon World Wide Web site:

WWW.raymarine.com
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Appendix A: Raychart 425 Specification

CE Conforms to 89/336/EEC(EMC),
EN60945:1997
Y2K Compliant
Size 184mm (7.3in) x 168mm (6.7in)
x 75mm (3in), excluding trun-
nion
Weight 0.75 kg (1.65 Ib)
Environmental ~ Waterproofing To CFR46; suitable for external
mounting
Temp Range - Operating: -10°Cto 70°C
Temp Range -Storage: -20°Cto 70°C
Humidity 20% to 95% RH
Mounting Trunnion (yoke) or panel
Power Input 10.0VDCto 18.0VDC
12Vdc nominal
Consumption - Typical <9.6W @12VDCincluding
GPS*
Controls 6 defined keys and trackpad
Display type Film Super Twist Nematic (FSTN) 320 x 240 pixels (YaVGA)
LCD monochrome portrait with 4
grey scales, 4 levels of back-
lighting, 16 levels of contrast
Display size 145mm (6in) diagonal
117mm (4.25in) x 88mm (3.5in)
viewable area
Interfaces Power/NMEA NMEA 0183 receive and trans-
mit
Waypoint upload/download
(WPL and RTE)
GPS Raystar 120 GPS Receiver
Cartography Navionics Nav-Chart cartridge
Software Via Cartography cartridge inter-

update

face
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Memory Capacity: Waypoints: 500 max
(20 routes of up to 50 way-
points)
Track history: 2000 points
Protection: Builtin dealer replaceable

Lithium battery giving3to 5
years usage
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Appendix B: Raystar 120 Specification

Feature Details
Receiver type: 12 Parallel channels
Frequency: 1575.42 MHz +1 MHz (C/A code), L1
Sensitivity: -130dBm
Signal acquisition: Automatic

Time to first fix:

2.5 minutes maximum, typically <40 seconds

Position accuracy:

15m RMS. (L1, C/A code, HDOP <2 without SA)
<2.5meters with WAAS/EGNOS/MSAS

Speed accuracy:

0.5m/s RMS. (L1, C/A code HDOP <2.5 without SA)

Geodetic Datum: WGS-84 (Customer Selectable Position Correction)
Cable length: 10m (33ft)
Memory Backup: Lithium battery (10 year life)

CAUTION:

Careshould betaken when disposing of thisequipment, asa
lithium battery isfitted internally.

L ocal regulationsfor thedisposal of hazar dousmaterialsmay
apply and must beadhered to.
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Appendix C: NMEA Data

Connector Received Transmitted
POWER/NMEA GGA, GSV, GSA, GLL, GGA, GSV, GSA,
VTG, MSS, WPL, RTE, RMC ~ GLL,VTG, WPL, RTE, XTE,
APB, BWR, RMB
GPS GGA, GSV, GSA, GLL, VTG,

PRAYA
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Appendix D: List of Abbreviations

BDI Bearing Deviation Indicator

BTW Bearing To Waypoint

CDI Course Deviation Indicator

COoG Course Over Ground. The actual direction of your vessel’s movement over
the ground.

dGPS Differential Global Positioning System

DTG Distance To Go

EMC Electro-Magnetic Compatibility

ETA Estimated Time of Arrival

GPS Global Positioning System

HDOP Horizontal Dilution Of Precision. The multiplicative factor that modifies
ranging error. It is caused solely by the geometry between your vessel and
your set of satellites.

MOB Man OverBoard

NMEA National Marine Electronics Association (interconnection standard)

SOG Speed Over Ground. The rate of movement of the vessel over the ground.

T1G Time To Go

WPT Waypoint

XTE Cross Track Error
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This equipment uses certain elements of software supplied to Raytheon by SiRF Tech-
nology Inc., to which the following licence agreement applies. Please read it carefully.

SIRFLICENSE AGREEMENT
IMPORTANT - READ CAREFULLY:

Thisisalegal agreement (the“ Agreement”) between SiRF Technology Incorporated, which hasofficesat
3970 Freedom Circle, SantaClara, Cdifornia95054 (“ SIRF’) and you. It isimportant that you read this
document before using the software embedded in the product (the " Software"). By using the Software, you
agreeto be bound by these termsand conditions.

1. GRANT OF LICENSE. SiRF grants to you, subject to the terms
and conditions of this Agreement, a non-exclusive, non-transferable
right and license to use the Software only as part of the product in
which itis embedded. You have no other rights to the Software. You
may not copy, modify, disassemble, reverse engineer or decompile
the Software. You agree not to remove, obliterate, or hide any copy-
right, trademark, confidentiality, patent or other proprietary notice,
mark orlegend appearing on the Software or on output generated by
the Software.

2. OWNERSHIP. The Software is licensed, notsold. Allright, title
andinterestin and to the Software in any form be the sole property of
SiRF and/or its suppliers.

3. LIMITED WARRANTY REMEDIES; DISCLAIMER; LIMITATION OF
LIABILITY

Limited Warranty. SiRF warrants that for a period of ninety (90)
days the Software will be in substantial compliance with SiRF's appli-
cable written technical documentation for the Software. SiRF shall,
at its option, modify or replace all non-conforming Software._The
foregoing remedy for breaches of the Software warranty

is your exclusive remedy, and you hereby waive all other
remedies.

Disclaimer of Warranties. THE SOFTWARE IS LICENSED "ASIS.”
EXCEPT AS SET FORTH IN THIS SECTION 3, SiRF DOES NOT REPRE-
SENT OR WARRANT THAT ERRORS IN THE SOFTWARE WILL BE COR-
RECTED OR THAT THE SOFTWARE WILL RUN UNINTERRUPTED OR
ERROR-FREE. EXCEPT AS SET FORTH IN THIS SECTION 4, THERE ARE
NO WARRANTIES COVERING THE SOFTWARE, EITHER EXPRESS OR
IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTY OF
DESIGN, MERCHANTABLITY, FITNESS FOR A PARTICULAR PURPOSE,
OR AGAINST INFRINGEMENT. NO AGENT OF SiRF IS AUTHORIZED
TO ALTER OR EXCEED THE WARRANTY OBLIGATIONS OF SiRF SET
FORTH IN THIS AGREEMENT.

Limitation of Remedies and Liability. TO THE EXTENT PER-
MITTED UNDER APPLICABLE LAW, SiRF DISCLAIMS LIABILITY, AND
SHALL NOT BE LIABLE TO YOU, FOR ANY LOSS OF PROFIT, INDIRECT,
INCIDENTAL, SPECIAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF OR RELATING TO USE OF THE PRODUCT OR THE
SOFTWARE. The maximum aggregate liability of SiRF arising out of
this Agreement and any Product or Software, whether such liability
arises from any claim based on breach or repudiation of contract,
warranty, tort or otherwise, shall in no case exceed the actual price of
the product whose license, use or other employment gives rise to the
Iiability, to the extent such liability may be limited under applicable
aw.

4. TERM AND TERMINATION. This Agreement shall be effective
on the date that you use the Software, and shall continue in effect
until terminated in accordance with this Section 4. SiRF may termi-
nate this Agreement for material breach by providing thirty (30) days
written notice to you. Upon termination of this Agreement, all rights
granted by this Agreement shall revert to SiRF, and you shall cease
and desist all use of the Software. The following provisions of this
Agreement shall survive its termination: Sections 2 through 11.

5. ASSIGNMENT. This Agreement shall inure to the benefit of
and be binding upon each party’s permitted successors and
assigns.

6. GOVERNING LAW. The validity, interpretation, construction
and performance of this Agreement shall be governed by the laws
of the State of California, excluding its conflict of laws principles.

7. LEGAL REQUIREMENTS. You may not export, re-export,
divert, transfer or dis-close, directly or indirectly the Software and
any related technical information or materials without complying
strictly with all legal requirements. You agree to comply with all
applicable federal, state and local orders, laws, regulations and
ordinances, including specifically United States federal govern-
ment regulations relating to use of products containing global
positioning systems technology.

8. U.S. GOVERNMENT RESTRICTED RIGHTS. The Software
and Documentation are provided with Restricted Rights. Use,
duplication, or disclosure by the Government is subject to restric-
tions as set forth in this Agreement, pursuant to DFARS 227-7202-
3 or subparagraphs (c)(i) and (2) of the Commercial Computer
Software-Restricted Rights at 48 CFR 52.227-19, as applicable, or
as set forth in the particular department or agency regulations or
rules that provide SiRF with protection equivalent to or greater
thanthe anve-cited clause. The Manufacturer is SiRF Technology
Incorporated, 3970 Freedom Circle, Santa Clara, California 95054.

9. MISCELLANEOUS. This Agreement contains the entire under-
standing and agreement between the parties respecting the sub-
ject matter hereof and all prior understandings, representations
and agreements of the parties, whether oral or written, with
respect to the subject of this Agreement are superseded in their
entirety. If any provision of this Agreement shall be held by a court
of competent jurisdiction to be illegal, invalid or unenforceable,
the remaining provisions shall remain in full force and effect. This
Agreement may not be supplemented, modified, amended,
released or discharged except by an instrument in writing signed
by each party's duly authorized representative. This Agreement is
in the English language only, which language shall be controlling
in all respects. The rights and obligations o?each party to this
Agreement shall notbe governed by the provisions of the United
Nations Convention on Contracts for the International Sale of
Goods. Ifany action at law or in equity, including an action for
declaratory relief or injunctive relief is brought to enforce or inter-
pret the provisions of this Agreement, the prevailing party shall be
entitled to reasonable attorneys' fees in addition to any other relief
to which the party may be entitled. Any waiver by either party of
any default or breach hereunder shall not constitute a waiver of
any provision of this Agreement or of any subsequent default or
breach of the same or a different kind.






Installation Templates

T-1

36mm (1.4in)

18mm
(0.7in)

[ T~

18mm
(0.7in)

36mm (1.4in)

19mm (0.75") dia.
for NMEA plug

6mm (0.25") dia.
for cable only Cable Exit Channel

6mm (0.25") dia.
2 positions

D4194-1

GPS Receiver Mounting Template
Note: Accessto the underside of the mounting surface must be available

toallowfor securefixing.
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