Distributed by

Raymarine

Any reference to Raytheon or
RTN in this manual should be
Interpreted as Raymarine.
The names Raytheon and RTN
are owned by the
Raytheon Company.



Raychart 420/
420D
Chartplotter

Owner's
Dlo-lwandbook

ment number: 81162_2
Date: January 2000






RayChart 420 and 420D
Chartplotter

Owner’'s Handbook

SAFETY NOTICES

£\

DANGER
High voltage

1.HIGHVOLTAGE.

Thedisplay unit containshigh voltages. Adjustmentsrequir e specialised
serviceproceduresand toolsonly availableto qualified servicetechnicians
—therearenouser serviceablepartsor adjusments. Theoperator should
never removethedisplay unit cover or attempt to servicetheequipment.

2.NAVIGATIONAID.

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

It istheuser’sresponshbility to exer cisecommon prudenceand
navigational judgement, and thisdevice should not berdied upon asa
substitutefor such prudenceand judgement.
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Preface

Preface

Thishandbook coversthe RayChart 420/420D Chartplotter manufactured by
Raytheon Marine Company.

It containsvery important information on theinstallation and operation of your
new equipment. In order to obtain the best resultsin operation and performance,
pleaseread thishandbook thoroughly.

Raytheon’ s Product Support representativesor your authorised dedler will be
availableto answer any questionsyou may have.

Warranty

Toregister your RayChart 420/420D Chartplotter ownership, pleasetakeafew
minutesto fill out thewarranty registration card found at the end of this
handbook. Itisvery important that you completethe owner information and
return the card to thefactory in order to receive full warranty benefits.

EMC Conformance

All Raytheon equipment and accessories are designed to the best industry
standardsfor usein thele sure marine environment.

The design and manufacture of Raytheon equi pment and accessoriesconform
to the appropriate Electromagnetic Compatibility (EM C) standards, but correct
ingtdlationisrequired to ensurethat performanceis not compromised.
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Chapter 1: Overview

1.1 Introduction

How this Handbook is organised
Thishandbook describesthe RayChart 420 Chartplotter.

The handbook isorganised asfollows:

Chapter 1- Overview (thischapter) providesan overview of thefeaturesand
functions of the RayChart 420 Chartplotter. Y ou should read this chapter to
familiariseyoursdf with the chartplotter.

Chapter 2- Getting Started providesan overview of the controls. It also
explainshow to start using the chartpl otter.

Chapters3- Operation provides detailed operating information for themain
chartplotter functions- plotting waypointsand routes, following routes,
showing tracksand man overboard.

Chapter 4- Setting Up the Chartplotter providesingtructionsfor setting up
your chartplotter systemto suit your preferences. Itincludesingtructionsfor
setting up adifferential GPS. Y ou should read this chapter to determine how to
Set up your system preferences.

Chapter 5- Ingtallation provides planning considerationsand detailed
ingructionsfor installing the chartpl otter.

Chapter 6- Maintenance& Fault Finding providesinformation onuser
maintenance and what to do if you experience problems.

Appendix A ligsthetechnical specificationsfor the Chartplotter.
Appendix B definesthe NMEA datatransmitted by the Chartplotter.
Appendix C providesalist of abbreviationsused in thishandbook.

AnlIngallation Templateand War ranty information areincluded at theend
of thishandbook.
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General

The RayChart 420 Chartplotter iswaterproof and can beinstalled either above
or below deck. Theequipment comprises:

* 6inLCD display with Chartholder compartment for aNavionics® Nav-Chart
electronic chart card

» GPSreceiver (RC420) or Differentia/GPS (dGPS) receiver (RC420D)
The RayChart 420 Chartplotter can output GPS and Waypoint data (SOG and

COG) to operate with other equipment, eg. an autopilot or repeater instrument
connected viathe NMEA 0183 interface.

1.2 The chartplotter display

Display functions

The RayChart 420 Chartplotter includesthefollowing functions:

* Creste, Place, Move, Edit or EraseaWaypoint.

» GoToWaypoaint, Port, Facility or Cursor.

* Creste, Save, Name, Edit or Follow aRoute.

* Review Routeand Waypoint Ligs.

» Display vessd’ strack on-screen; Convert atrack to aroute (SmartRoute).

» SetUpAlarmsand Timers.

» Man OverBoard (MOB) to navigate back to amissing person or object.

» Sadliteacquisition data(including aDifferential GPS Setup page).

» Usespositiona information from GPS (RC420) or dGPS (RC420D) to
display vessel’ sposition.

* Thedisplay and keyscan beilluminated for night-time use.

Thechartplotter includesa64nm world map that can be used for route planning.

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

Y our vessel’ sposition isshown asaboat symbol pointing inyour current
direction.

At thetop of the chartplotter screen astatus bar displays chart scae, cursor
position plusrangeand bearing, thevessel’ s position, Speed Over Ground
(SOG) and Course Over Ground (COG).

Waypointsyou have placed are displayed and the current routeisshown. Data
can beviewed for current route or chart object.
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Thechartplotter screen can a so show additional information, depending on
your currently selected options, set up sdlections and dataavailable from other
equipment.

Anexamplechart display initsdefault configuration, with achart card
ingtdled, isshownin Section 1.3, Operating controls.

Severd functionsare availableto control thedisplay asfollows:

e Zoomin/out

« PantheDisplay.

* Centrethe Chart aroundtheVess.

Operation of thesefunctionsisdescribed in Chapter 2.

Display options

Display optionsare selected in System Set Up and Chart Set Up asdescribedin
Chapter 4.

1.3 Operating controls

The chartplotter is operated by means of thefollowing controls:

* A trackpad providing up, down, l€ft, right and diagond control of anon-
SCreen cursor.

* Six dedicated push-button (1abelled) keys.
* Pop-up menus, displayed on-screen, from which you select options.
» Databaseligts, displayed on-screen, which enableyouto edit items.

Note: Thecursor isthecross-hair symbol (+) visibleon thedisplay. You move
the cursor withthetrackpad and useit to select a postion or itemon the chart.

Thecontrolsare shown inthefollowingillustration. They are back-lit for night-
timeuse.

Thefollowing paragraphs describe the controlsand on-screen fecilities.
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Trackpad and cursor
Thetrackpad has severd functions:

» Tomovethecursor around the chart screen.

e Tosdect anitemfromapop-up menu or databaselist.
Toadjust acontrol setting.

Toenter namesin databaseligs.

Pressthe corresponding edge of the trackpad to movethecursor horizontally,
verticaly or diagonaly; thelonger you press, thefaster the cursor moves. The
current cursor positionisshowninthestatusbar at thetop of the screen.

Note: During many operationsyou cannot movethe cursor around the screen,
eg. whilst afunction bar isdisplayed, the cursor isused exclusively for
selection.

Thecursorisusedto:

» Sdectapostiononthechart.

e Sdect, accessand, if valid, moveanitem, eg. awaypoint, on the chart.

» Panthechatdisplay.
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The cursor iscontext-sensitive. Someitems on the screen, such aswaypoints
and chart objectshaveinformation associated with them. When you placethe
cursor over such objects, theinformationisdisplayed in the statusbar. In
addition, afunction bar isdisplayed for certain items. For example, whenyou
placethe cursor over awaypoint, thewaypoint datais displayed in the status bar
and thewaypoint optionsfunctionisdisplayed.

Dedicated keys
Thesekeyshavefixed functions. Somekeys can beused intwo ways:

* Press Pressthekey momentarily and then releaseit. Thismethodisused for
most key operations.

* Pressand hold: Pressthekey and hold it down for the period of time stated
(eg. 3seconds), thenreleaseit.

When you pressadedicated key, one of thefollowing occurs.

1. Theassociated operationisactioned, eg. change chart scale (RANGE key).

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

3. A satof functionsisdisplayed.

Asyou pressakey, asingleaudio beep confirmsthekey action. If thekey-press

isnot valid for the current screen or mode, threerapid beeps sound toindicate

that no responseisavailable. If required, you can turn the key beeps off aspart
of your set up procedure (see Chapter 4).

Function bar

Thefunction bar a the bottom of the screen containsanumber of functions
which change according to the current operation. Thefunctionsare grouped
into related sets and subsets providing accessto the variousfunctions. The
primary function bar isdisplayed when you pressthe ENTER key.

Thecurrently selected function ishighlighted by means of agrey background.

Whenyou invokeafunction, oneof thefollowing occurs.

1. Theassociated operationisactioned, eg. GOTO WAY POINT.

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 you invokethe action, asingle audio beep
confirmstheaction. If the selectionisnot valid for the current screen or mode,

threerapid beepsindicateinvalid action. If required, you can turn thekey beeps
off aspart of your set up procedure (see Chapter 4).
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Pop-up menus

Pop-up menususually providevarious options. When apop-up menuis
on-screen, aset of associated functionsisaso displayed.

Usethetrackpad to sdect an option from the menu, then use the appropriate
function to set the option, eg. you can specify the radius of thewaypoint arrival
adarmand you can set selected navigation dataon/off.

Database lists

Thewaypoints and routesthat you create on the chartplotter aretoredin
databaseligts. Y ou can view theselistsand sdect itemsfor editing.

Aswith pop-up menus, when adatabaselist ison-screen, aset of associated soft
keysisaso displayed; usethetrackpad to select anitem fromthelis, thenuse
theappropriatefunction to edit theitem, eg. you can erase awaypoint or aroute.
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Chapter 2: Getting started
2.1 Introduction

Thischapter providesinformation, insructionsand asmpleexerciseto dlow
youto practice using the RayChart 420 Chartplotter. It isintended to helpyou
becomefamiliar with the controlsbefore you start using the chartplotter for
routine navigation.

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

Conventions used

Throughout thishandbook, the dedicated (labelled) keysare showninbold
capitas, for example, ENTER. Thefunctionsand optionsare shownin normal
capitals, eg. LIGHT.

Operating procedures, which may consist of asingle key-press, or asequence of
numbered steps, areindicated by a» symbol inthemargin.

Whentextua dataisdisplayed on screen, any unavailable dataisshown as
dashes, one per character.

Where proceduresrefer to Sdect, thisimpliesusing thetrackpad to highlight a
function, then pressingthe ENTER key to action that function.

Simulator

The Chartplotter display unitincludesasimulator mode, which allowsyouto

practice operating your chartplotter without datafrom aGPS system. Y ouwill

need to usethe set up optionsto switch the display to smulator mode, as

described in Section 2.2, Snitching on/off. Y ou can useit in either of two ways:

» Beforethechartplotter hasbeeningtalled on your vessdl. Inthiscase, you
only need to connect the Chartplotter display unittoal2V dc power supply,
fused a 1A, connecting thered corefrom the power lead to positive (+) and
theblack coreto negative (-); see Chapter 5for full details.

* After thechartplotter hasbeeninstaled onyour vessd, but whilein the
marinaor at anchor.
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2.2 Switching on/off
This section explains how to switch the chartpl otter on and off.

» Toturnthechartplotter display unit on, pressthe POWER key. Thekeyslight
up, thedisplay unit begpsand the RayChart logo isdisplayed, followed by the
following warning:

WARNING
THEELECTRONICCHART ISANAIDTO
NAVIGATIONDES GNEDTOFACILITATE
THEUSE OF AUTHORISED GOVERNMENT
CHARTS,NOT TOREPLACE THEM.ONLY
OFFICIAL GOVERNMENT CHARTSAND
NOTICESTOMARINERSCONTAINALL
INFORMATION NEEDED FORTHE SAFETY
OFNAVIGATIONAND,ASALWAYS THE
CAPTAINISRESPONSIBLE FOR THEIR
PROPER USE.

Press“ENTER” tocontinue.

When you have read and understood thewarning, pressthe ENTER key. The
chart isdisplayed.

If thisisthefirst timethat the chartplotter hasbeen switched on, and no chart
cardisingalled, thedisplay showsthesmall-scdeworld map at Lat 0°/Lon 0°.
Otherwise, thedisplay showsthe selected chart areaand any datathat were
displayed when thedisplay unit waslast used.

» Toturnthedisplay unit off, pressand hold the POWER key for at least 3 sec-
onds. A countdown timer isdisplayed; whenit reacheszero thedisplay and key
back-lightsextinguish.

Changing the lighting and contrast

Y ou can changethelevd of backlighting and contrast for the screen. Thekey
backlighting remainsonto enablethe keysto beseen at dl times.

» Tochangethelighting and contrast:
1. Pressthe POWER key to display thelighting controls:
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LIGHTS CONTRAST
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Thelast-used control ishighlighted ininversevideo.

2. Pressthetrackpad |eft/right to select the LIGHT Sfunction.

3. Pressthetrackpad top/bottom to increase or decrease thelighting to one of
four levels. Y ou can pressand hold the trackpad to change the setting more
rapidly. Thelighting level isadjusted asyou changethe setting.

4. Pressthetrackpad right to select the contrast control. Thereare 16 contrast

levels. Adjust the setting in the sameway asfor lighting to select the best
leve.

5. PressCLEAR toreturntothe chart screen, with the new lighting and
contrast levelsretained.

Whenthedisplay unitisswitched on, screenlighting isrestored to ON if it was
ON previoudy. Whilst theunit isswitched on, thechosen lighting level is
retained until you reset it. Thenew contrast leve isretained until you reset it,
even after power-off, unlessyou set the control very low or very high; inthis
case, the contrast will berestored on power-up asfollows:

Contrastset  <30% restored to 30%
Contrastset >70% restored to 70%

2.3 Chart simulator

When simulator modeis started, your initial smulated positioniswherever the
cursor waslast positioned. To practice using the chartplotter in aparticular
chart area, usethetrackpad to pan to that area, then switch smulator ON.

Note: If real position dataisavailable (via GPSor dGPS) and thesmulator is
active, smulated datatakes precedence. On power-up thesmulator defaultsto
its previous setting on power-down. Car e should betaken to determine
desired modeon power-up. Simulated data should never be used for
navigational purposes.

» Toview achartimageusing smulated data:
1. Pressthe PAGE key todisplay the SET UPfunction bar:
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Presstrackpad | eft/right to highlight SY STEM SET UPand pressENTER
to display the System Set Up menu.

Usetrackpad up/downto highlight the SIMULATOR option.
Usetrackpad left/right to select ON.

If necessary, usetrackpad up/down to highlight, inturn, the SSIMULATED
SOG and COG optionsand trackpad | eft/right to set asrequired . Theseset
Speedin 1Kt intervasand Coursein 1° intervals, respectively.

PressCL EAR twiceto return to the chart screen.

2.4 Controlling the display
Thissection describeshow to:

Changethedisplay mode.

Movearound the chart by panning the display, changing the chart centreand
changingthechart scale.

Selecting the display mode

Usethe PAGE key to select the display mode. Sdlect thefollowing modesby
repeet presses of the PAGE key aslisted below and shown inthefollowing
illustration:

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

Navigationdata

Time/Date data

Return to Set Up functions

Note PressGOTOtoreturntonormal Chart display at any time.
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Press PAGE to display Set Up functions

Press

@©--

to return to
Set Up functions
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[ d d dd
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WAYPOINT
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1

to display
Navigation Data

From Chart Display

©
y
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Moving around the chart

Y ouwill normaly operate the chartplotter with the chart showing your vessel’s
current location.

Inthe default North-Up orientation, the vessel movesin relation to the screen.
Y ouwill need to reposition the chart if your vessel movesout of thearea
currently displayed, or if you wish to examineor placewaypointsin another
area.

Alternatively, you can homethe cursor onto thevessd usngthe FIND SHIP
function. ‘Homing’ locksthevessd to the cursor and updatesthedisplay such
that thechart isre-drawn so asto ensurethat the vessel isawayson screen, see
Using FIND SHIP below.

Therearethreewaysinwhich you can repostion the chart:

» Usethetrackpad to movethe cursor to the edge of the chart; the chart pans
across. Thismethodisuseful if the areayou wishto seeisjust off screen.

» Automatically re-centrethevesse using the FIND SHIPfunction.

» Changethechart scaleusingthe RANGE key to zoom out and into anew
area. Thismethodisuseful if theareayou wish to seeissomedistance away .

Using FIND SHIP

FIND SHIPisusedtore-draw the chart with thevessdl normally at itscentre
and the cursor homed on thevessd.

» Tocentrethevessd:
1. Fromchart mode, pressENTER; the primary function bar isdisplayed:

FIND SHIF‘I‘ ROUTES I‘N.ﬁ"r‘F‘DINTSI

D4668_1

Sdect FIND SHIP; thefollowing actionsare performed:

» Thechartisre-drawnwith thevessd’ spositioninthe centre.

» Thecursor ishomed onto the vessel position and moveswithit.

» Whenthevessal movesnear theedge of the chart window, thechartis
redrawn with thevessd at the centre and the cursor homed onthevessd.

» Whilst homed, the statusbar indicates vessdl position, SOG and COG.

* If Screen Amplifierisenabled, thevessdl ispositioned so astoincrease
screen forward vigibility, see Chapter 4, Setting Up the Chartplotter.

» Toreeasethe cursor from homed mode pressthe trackpad to movethe cursor
away fromthevessdl’ scurrent position. The status bar showsthe cursor
position, range and bearing.
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Changing the chart scale
The RANGE key dlowsyouto changethechart scalesothat you canseea
smdller or larger areaon the screen.

Plotter modeisavailableto alow youto zoominto asmaller area, even when no
chart dataisavailablefor that scale. To enable plotter mode, see Chapter 4,
Sting Up the Chartplotter.

Y ou can changethe chart scalefor two purposes:

» Toseeether moredetail (of asmaller area) or alarger area(inlessdetail) .

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

Eachtimeyou pressthe RANGE key, the chart scale changesto the next
available setting. The Status Bar at thetop of the screen indicatesthe distance,
fromtop to bottom of the display, in nautical miles.

Vertical distance

displayed on chart Increases the
| chart range
Enm CSR S0 45: S20M
FOS 001 017430k Decreases the Q

chart range
Status Bar 9 D4723_1

» For rapid scale change, pressand hold therequired arrow onthe RANGE key.

Thedistanceindicator a theleft-hand end of the status bar is updated whenever
you changethechart scae.

» Tozoomintoalarger-scae (more detailed) chart:
1. Usethetrackpad to positionthe cursor in the areayou wishto seein more
detail and pressthe bottom of the RANGE key to zoomintothearea.

Thesection of the chart around the cursor isenlarged tofill the screenwith
alarger-scale chart showing moredetail. The cursor isnow positionedin
the centre of the screen.

Thedistanceindicated at thetop |eft of the screen isupdated.

3. If further chart enlargement isavailable using the current chart card you can
pressthe bottom of the RANGE key to zoom in again, repositioning the
cursor firgt if required.

Anareaof further chart detail isindicated by abox around the areaas
showninthefollowingillustration.
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TSR 48930 367N BRG  231°T
128 nm Pos 1°35.636°W RNG  40.9inm

EXETER
TOPSHAR

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

H&pUE

FORTE

—

FIND SHIP

ROUTES ‘N&YPDINTS

4. |If nofurther chart detail isavailablethen, whenyou pressthe bbttom of the
RANGE key, theresult depends upon whether Plotter Modeison or off :

* |f Plotter Modeis Off, the unit begpsthreetimesand thechart sceremains
unchanged, indicating the smallest chart scaleisdisplayed.

« |f Plotter ModeisOn, the scaleisdecreased. Thevessd, waypoints, routes
and tracklinesare displayed without cartography.

The chart information isrestored when you return to achart scalefor which the
informationisavailable.

» Tozoom out to asmadler-sca e (lessdetailed) chart, pressthetop of the
RANGE key asmany timesasrequired.

2.5 Using Navionics Nav-Chart cards

Thechartplotter 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 64nm asshown on the Status Bar &t thetop of the screen.

Note: To ensure maximumdetail for the built-inworld map, two versonsare
available covering the Americasand the Rest of the World.

To usethe chartplotter asanavigation aid, chartswith detailed information for
theareayouwishto navigate arerequired. The chartsareavailableon
NavionicsNav-Chart cards, each of which can storeasmany as20 chartsinan
€electronic format, depending upon itsmemory storage capacity.

A Nav-Chart card providesan appropriateleve of detail for agiven geographic
areaand scale; thisdatacan bedisplayed down to arange of /s nm on the screen
(height) if thedataisavailable.
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Thechart scalein useisindicated in the status bar; the number representsthe
distance (in nautical miles) displayed from thetop to the bottom of the screen.

To obtain Navionics Nav-Chart cards contact your local deder or:

NavionicsSp.A.
ViaVespucci 289
55049Viareggio, Itay
Td: (+39) 584 961696

Fax: (+39) 584 961309
website;  www.navionics.com

Inserting a Nav-Chart card

CAUTION

Toprevent theingressof water and consequent damageto theunit, always
ensurethat thecartridge cover isfully and properly inserted, whether or
not aNav-Chart card isinserted.

» Toinsert aNav-Chart card:
1. Checkthat you are using the correct Nav-Chart card for therequired area.
2. Pull out the cartridge cover at theright hand side of the unit.

3. Holdthecardwiththetitlelabel and keyway dot towardsyou, and thetwo
circular holes outermost, as shown below. Gently pushthecardintoitsdot
until it clicksinto position. It will only fit in the correct orientation.

4. Topreventtheingressof water, replacethe cartridge cover.
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Removing a Nav-Chart card

CAUTION:
DO NOT useametallicinstrument, eg. ascrewdriver or pliers,toaid
removal asdoing so can causeirrepar abledamage.

» ToremoveaNav-Chart card:
1. Pull out thecartridge cover at theright hand side of the unit.
2. Gripthecardfirmly and pull toremoveit fromitsdot.
3. Topreventtheingressof water , replacethe cartridge cover.

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

Displaying the chart data

Thenew chart datawill be displayed when you movethecursor into an area
covered by thenew chart or, if it isaready inthearea, changetherange scale.

The boundary of each chart digitized inthe current card isdefined by abox or
rectangle. ('Y ou can switch off the chart boundaries display if you wish, as part
of the chartplotter set up described in Chapter 4).

» Tozoomin:
1. Usethetrackpad to movethe cursor inside one of the chart boxes.
2. Pressthelower part of the RANGE key.
That areais expanded to show moredetail. Thesmaller thechart box ison
the screen, the greater the detail that isavailablewhenyou zoomin.

Unlessyou have activated Plotter M ode (see Chapter 4, Chart Set Up), you
cannot zoom in further than the most detailed chart and you cannot zoom
out further than theworld map.

Displaying chart information

Nav-Chart cardsincludeanumber of displayed objectsfor which datais
available, eg. lights, buoysor ports. Placing the cursor over an object displays
itsassociated datain apop-up box.

Atlargechart scales, placing the cursor over aport symbol enablesdetailed
informationto bedisplayed. Port information isindicated by the symbol .
The port facilitiesarelisted in the object information pop-up and, where
available, detailsfor each facility can be displayed.

In someareasthe chart shows symbolsfor individua facilities. Thesefacilities
and symbolsare dependent upon the particular areaNav-Chart card used.
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» Toobtain port servicesinformation:

1. Placethecursor over the port symbol for which you requireinformation.
The PORT SERVICESfunction, together with help text, isdisplayed:

FORT "EMTER" TO SELECT SERVICE.
SERVICES §| "CLEAR™ OR MOVE CURSOR GUITS

D4707_1

2. Toview further details, pressENTER. Thedetailsavailablearelisted on-
screen in an object informeation pop-up:

AYAILABLE SERYICES

INFORMATION

=

GENERAL SERVICES

FIRST AID

f- OTHER UTILITIES

2 e Pl

WATER

REFAIR

] 3

3. Usethetrackpadto sdlect therequired serviceand pressENTER to display
further details:

GEHERAL SERYICES

HOTELS
RESTAURANTS
BANKS
LAUNDRIES

CAR RENTAL
FISHING/DIVING
ICE

4. Toseemoreoptions(if available), sdlectthe......More....... optionand
pressENTER.

5. PressCLEAR toremovethepop-up from the screen.
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Chapter 3: Operation

3.1 Introduction

Thischapter explainshow to usethe chart functionsto navigate with your

RayChart 420. It coversthefollowing topics:

« Contralling waypoints; placing, moving, editing and deleting waypoints

» Working with routes; creating anew route, managing routesusing theroute
database and editing routes

» Goingtowaypointsand following routes

 Changing display modes

 Transferring waypointsand routes

» Usingtracks; track set up, showing current track and converting atrack toa
route (SmartRoute)

* ManOverboard
 Alams

Safety

The RayChart 420 makesit very easy to mark awaypoint and travel towardsit.
However, you should aways check first that therouteis safe. If youareusing
the chartplotter in combination with an autopilot connected viaNMEA,, the
autopilot will normaly prompt for confirmation beforeit steersthevessel
towardsthewaypoint.

If you have entered your route using asmall-scale chart, zoominto alarger
scaeto check for hazards, such assmall shodls, that may not be shown onthe
smaller scalecharts.

Note: Until you arefamiliar with interpreting the chart display, you should take
every opportunity to comparethe displayed objectswith visual targets, such as
buoysand coagtal structures. You should practice harbour and coastal
navigation during daylight andin clear weather conditions.

The equipment should not be used as a substitute for good navigational

practice.

3.2 Working with waypoints

Introduction

The RayChart 420 enablesyouto place up to 500 waypoints. A waypointisa
position entered on achart asareferenceor destination point. All waypoints
placed on the chartplotter are stored in awaypoint database list which includes
symbol, position, bearing, range, date and time.
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All waypointsin the database are displayed on the screen, unlessyou set
SHOW WAY POINTSto OFF inthe Chart Set Up menu, asdescribedin
Chapter 4. Y ou can select awaypoint, either on-screen or fromthelist, for
editing.

Thewaypoint isusualy placed at the cursor position and can be part of aroute;
you can aso placeawaypoint at thevessel’ scurrent position. Y ou can place
waypointsbeforeyouingall the chartplotter on your vessd.

When you placeanew waypoint, it isdisplayed using either the default symbol
of acrossor an dternative symbol availablefrom the Chart Set Up menu, as
described in Chapter 4. Thewaypoint isadded to thewaypoint list and named
with the next available number. Y ou can usethe edit functionsto change the
symbol and name. When the cursor is positioned over awaypoint, the waypoint
bearing and range are displayed.

Y ou can a so transfer waypoints between the chartpl otter and other NMEA
connected instruments using the Waypoint Transfer functions.

This section explainshow to perform the following tasks using the on-screen
cursor and thewaypoint list:

» PlacingaWaypoint

» SdectingaWaypoint

* Displaying Waypoint data

* EditingaWaypoint (symbol, name & position)

» ErasingaWaypoint

* MovingaWaypoint

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

» Toplaceanew waypoint:
1. Fromchart mode, pressENTER; the primary function bar isdisplayed:

FIMC SHIF‘I‘ ROUTES I‘Htk"r‘F"DINTSI

D4668_1

2. Usingtrackpad |eft/right, sdect WAY POINTS.

FLACE WPTQFLACE WPTQ WAYFOINT
AT CURSOREAT VESSEL LIST

» Toplaceawaypoint at the cursor position:

1. Sdect PLACEWPT AT CURSOR . The selected function now hashelp
text appendedtoit:
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FLACE I MOVE CURSOR. "EMTER"TO PLACE
Wa&YPOINT WaYPOINT. "CLEAR" TO GUIT
2. Pacethecursor intherequired position onthe chart and pressENTER to
place thewaypoint. Thewaypoint is added to thewaypoint list and named
using the next available number.
Thewaypoint functionsremain digplayed so that you can placefurther
waypaoints.
If required, ussEDIT WAY POINT to namethewaypoint asdescribedin
Editing Waypointsbelow.

3. Whenfinished placing waypoints, pressCL EAR.

» Toplaceawaypoint a thevessd’ spostion:
1. Sdect PLACEWPT AT VESSEL.
A new waypoint isplaced a thevessdl’ scurrent position.

» To placeawaypoint using the Waypoint List:
1. Sdect WAYPOINT LIST . TheWaypoint List and associated functionsare
displayed:

CSR 48930 367'N EBRG 23197
128 N Pos 1°35.636°W RNG  40.9inm

EXETER
TEIGHMI HAYPOINHT LIST
SYMBOL  NAME
& WPT 001

ENFORT
0L

*® WPT 002
SAL x WFT 003
® WPT 004
® WPT 005
POSTITION S0°21 966N

001=20. 368" W
BRG 186 T RNG Z21.0 him
DATE 1341093 TIME 15:30

GOTO EDIT MAKE MNEW WP T-ROUTE
W&YFPOINT §{ WAYPOINT ) WAYFOINT jf TRANSFER

FORTE

D4671_1

2. Sdect MAKENEW WAY POINT.
Thewaypoint isplaced at the current vessdl position or, if aGPSfixisnot
available, the cursor position. The new waypoint isadded to the Waypoint
List and named with the next available number.

Toreturnto chart mode, pressCLEAR twice.
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Selecting a waypoint

Positioning the cursor over awaypoint selectsthat waypoint and accessesthe
WAY POINT OPTIONSfunction bar. Thisenablesyouto goto (describedin
Section 3.4), edit (symbol, name, position), erase or movethewaypoint.

Selecting awaypoint fromthe Waypoint List adlowsyouto gotoand edit
(symbol, name, position, erase) thewaypoint. The Waypoint List also provides
optionsto make anew waypoint and transfer waypoints.

» Tosdect awaypoint using the cursor:

1. Movethecursor over thewaypoint; theWAY POINT OPTIONSfunction
bar, together with help text, isdisplayed:

WaYPOINT §| "ENTER" FOR WAYPOINT OPTION.
OFTIOWS B "CLEAR" OR MOVE CURSOR GUITS

2. PressENTER to sdect thewaypoint function bar:

GOTO ELIT ERASE MOVE
WAYPOINT @ WAYPOIMT B WAYFOINT Q| WAYFOINT

D4672_1

The sdlected waypoint can be edited viathesefunctions.

» Tosdect awaypoint using the Waypoint List:
1. PressENTERto display theprimary function bar:

FIND SHIPI‘ ROUTES NNA?PDINTSI

D4668_1

2. Sdect WAYPOINTSand pressENTER to display thewaypoint function

bar:
PLACE WPTQFLACE WPTJ WAYPOINT
AT CURSORJAT YESSEL LIST

D4669_1

3. Sdect WAYPOINT LIST and pressENTER to display the Waypoint List.
TheWaypoint List and associated function bar aredisplayed (seePlacing
awaypoint).

Theligt detailsal waypoints. The selected waypoint isindicated by the
highlight bar with its position; bearing and range are provided (if GPSfix
available).

4. Usetrackpad up/down to movethrough thelist to highlight the required
waypoint.

The sdlected waypoint can be edited usingthe EDIT WAY POINT function.
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Waypoint data display

Waypoint datacan beviewed in two ways. you can usethe cursor to slect the
waypaint to display thewaypoint datain the status bar a thetop of the screen,
Or you can view waypoint detailson thewaypoint lis.

» Todisplay waypoint data:

Movethecursor over thewaypoint. Thewaypoint dataisdisplayed inthe status
bar, indicating waypoint number/name, bearing and range.

Whilst the cursor isover thewaypoint, the WAY POINT OPTIONSfunction
bar isdisplayed.

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

Select thewaypointinthelist asdescribed above.
Thedetailsfor the selected waypoint are displayed inthelower haf of the
window. Dateand timeareincluded for al waypoints.

ToremovetheWaypoint List and returnto chart mode, pressCLEAR twice.

Editing the waypoint details

Y ou can changethe name, symbol and position of awaypoint, which canbe
achieved either by meansof the cursor or viathe Waypoint Li<t.

Note: You cannot edit thetarget waypoint.

» Toedit awaypoint using the cursor:
1. Placethecursor over thewaypoint, see Salecting awaypoint above.
2. Seect EDIT WAY POINT. The Edit Waypoint function bar isdisplayed:

EDIT EDIT
NATE I| SYHBOL I

3. Toeditthewaypoint name, sect EDITNAME.
TheNAMEWAY POINT window isdisplayed.

Usethetrackpad to enter or edit the nameasfollows:

» Usetrackpad left/right to move the cursor to the character youwish to
change. Upto eight characterscan be used.

» Usetrackpad up/downto scroll through the characters.

When you havefinished editing thename pressENTER. Thewaypoint
nameisupdated and thewindow isremoved
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4. Toeditthesymbol, sdlect EDIT SYMBOL.

|)(i¢*3ﬂ|

D4674_1

5. Usetrackpad |eft/right to highlight the required symbol , then press

ENTER.

» Toeditawaypoint using the Waypoint List:

1. Fromchart mode, pressENTER; the primary function bar isdisplayed.

FIND SHIF‘I‘ ROUTES I‘NM"F‘DINTSI

2. Usingtrackpad left/right, select WAYPOINTS.

D4668_1

FLACE WPTQFPLACE WPTR WAYPOIMT
AT CURSOREAT VESSEL LIST

3. Sdect WAYPOINT LIST.
TheWaypoint List isdisplayed, withitsassociat

D4669_1

ed function bar:

GOTO ELIT MAKE WEL gIPT-ROUTE
WAYPOINT Q| WAYPOINT B WAYFOINT | TRANSFER

D4692_1

4. Sdect EDIT WAY POINT; thewaypoint edit functions are displayed:

ELTT I| EDIT I| EDIT I| ERASE I
SYMBEOL MAME FOSTITION Q| W&YPOINT

D4675_1

Toedit thewaypoint name, sdect EDIT NAME.

The cursor is placed in the namefield of the selected waypoint.
Edit thename as previoudy described (up to eight characters).

6. Editthewaypoint symbol asprevioudy described, using the cursor.

7. Tochangethewaypoint’ spostion, select EDIT

POSITION. Thecursor is

placed inthe Positionfield in the Waypoint List .
» Usetrackpad left/right to select thelatitude/longitudefields.
» Usetrackpad up/downto scroll through and edit the val ues.

8. Whenyou havefinished editing, pressENTER

to savethe new postion.
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Erasing a waypoint
Note: You cannot erase a waypoint that isthe target waypoint or waypoints
that arealso used in any saved route(s).

If youtry to eraseawaypoint that isused in asaved routeyou arewarned
“WAYPOINT ISUSED IN ROUTE(S) AND CANNOT BEERASED”

» Toddeteawaypoint using the cursor:
1. Placethecursor over thewaypoint; see Salecting awaypoint above.

2. Sdect ERASEWAYPOINT. A warning box appears. PressENTER to
eraseor CLEAR toretain. If erased, thewaypoint list is updated and the
screeniscleared.

» Toddeteawaypoint using thewaypoint list:

1. Sdectthewaypoint from thewaypoint list asprevioudy described. The
waypoint list function bar isdisplayed.

2. Usetrackpad up/down to movethrough thelist to highlight therequired
waypoint.

2. Sdect ERASEWAYPOINT. PressENTER to erasethewaypoint.

Toreturnto chart mode, pressCLEAR threetimes.

Moving a waypoint

Y ou can move any waypoint except thetarget waypoint. Y ou can usethe
Waypaint function bar and cursor to movethe sel ected waypoint, or you can
edit thewaypoint position.

Note: Take carewhen editing waypointsasit ispossibleto move waypointsthat
areusedinroutes storedin the Route Database List.

» Tomoveawaypoint using thecursor:
1. Placethecursor over thewaypoint; see Sdlecting awaypoint above.
2. Sdect MOVEWAY POINT. Thesdected function now hashel p text
aopendedtoit:

MOVE CURSOR SELECT POS. "EMTER"
W&YPOIMT MOYES WPT. "CLEAR"™ TO QUIT

3. Movethe cursor to therequired waypoint position.

4. Whenthecursor isinthecorrect position, pressENTER to set the new
position and return to normal cursor control.

Toreturnto chart mode, pressCLEAR.
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» Tomoveawaypoint using the Waypoint Edit functions:

1. Sdectthewaypoint using the Waypoint List asdescribed above. The
waypoint functionsare displayed.

2. Toedit thewaypoint position proceed asprevioudy described in Editing
the Waypoint Details.

3.3 Working with routes

A routeis made up of aseriesof waypoints (maximum 50). To makearouteyou
place aseries of waypointsonthe chart.

When arouteiscreated it becomesthe current route and isdisplayed on-screen.
The current routeis maintained when you power-off. Only oneroute can be
current and isdisplayed (if itisin thefield-of -view) as solid lines connecting
waypoaints. If you arefollowing theroute, the current leg isshown asadotted
line. Y ou can use the Waypoint Transfer functionsto transfer therouteand
waypoint databaseto aPC or another navigator.

When you have created aroute you can usethe GOT O key to follow theroute.
The GOT O key providesvariousother optionsasdescribed in Section 3.4.

Up to 20 routes can be saved in theroute database. Y ou can then select aroute
from the databaselist to be used asthe current route.

The current route can be edited by adding and/or moving waypoints. Whena
route has been saved, optionsare d so provided to namearoute or erasearoute.
Thissection explainshow to perform thefollowing tasks:

» Cregteanew route.

» Savethecurrent routeinthedatabaselist.

* Clear thecurrent route.

* Rerievearoutefromthedatabaselist asthe current route.

 Display routeinformation, including therouteleg dataand waypoint details.
» Usethedatabaseligt to erase and nameexisting routes.

» Editaroute by adding, removing and moving waypoints.

» Toaccesstheroutefunction bar:
1. PresseENTER todisplay the primary function bar:

FIND SHIF‘I‘ ROUTES I‘N.ﬁ"r‘F‘DINTSI

D4668_1

2. Sdect ROUTEStodisplay thefirst level functions:
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MAKE CLEAR EDIT
ROUTE ROUTE ROUTE

3. Sdect MORE to seemorefunctions;
REYERSE SAVE ROUTE
ROUTE ROUTE LIST

4. Sdect MORE againtoreturnto thefirst level functions.
5. PressCLEAR toreturnto chart mode.

D4677_1

Creating a new route
Note: Ifthereisacurrent route onscreen, it iscleared when you sdect MAKE
ROUTE. If you arefollowing the current route you are prompted to STOP
FOLLOW. PressENTERto continueor CLEAR to abandon routecreation. If
theroute has not been saved you are prompted to saveit.

Y ou can add/remove waypointsin aroute after you have finished makingit,
ether viathe ROUTESfunction or viathe cursor (see Editing a Routeinthe
following sections).

» Tomakeanew route by placing waypoints.
Note: You can panthe chart and change the scalewhilst placing waypoints.
1. If necessary, movethecursor to theareain which you wishto makethe
route and select asuitable chart scale.

2. Sdect ROUTESthen MAKE ROUTE. TheMAKE ROUTE functionis
replaced with PLACE WAY POINT, together with hel p text:

| FLACE I MOYE CURSOR. "ENTER" PLACES
WAYPOINT | WAYPOINTS. "GOTO" ENDS ROUTE
3. Movethe cursor to the position on the chart whereyou W;’:l”l'[ your firgt
waypoint to beplaced and press ENTER.
Note: You can position the cursor on an existing waypoint, if required; the
PLACE WAYPOINT function changesto USE THISWAYPOINT . Press
ENTER to usethewaypoint.
Thewaypoint gppears on the screen at the cursor position. The number
displayed d ongsidethe waypoint identifiesits postion in theroute.
Note: If you Clear theroutebeforeit issaved, thewaypoint isremoved.
4. Movethe cursor to the next waypoint position; adotted line connectsthe
cursor to thelast placed waypoint.
5. PressENTER again. The next waypoint isplaced and the dotted line
changestoasolidline.
Note: If you placed a waypoint incorrectly, you can deleteit by pressing
CLEAR . Success vewaypoints can be deleted inthisway.
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6.

7.

Repeat steps4 and 5 until you have placed dl your waypoints. Y ou can
have up to 50 waypoaintsin aroute. Any existing waypoint(s) can be
included by placing the cursor on thewaypoint(s).

When you have entered dl your waypoints, pressGOT O to completethe
route. Y our route isdisplayed on the screen and isthe current route, but is
not 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 bere-
displayed if you turn the unit off and on again. However, itisrecommended
that you save theroute as described bel ow. The current route waypointsdo
not appear inthewaypoint list until therouteissaved.

Saving the Current Route

Y ou can save up to 20 named routesin the route database list. Theseroutescan
then bere-displayed and followed subsequently.

Note: When you attempt an oper ation affecting thisroute (eg. CLEARROUTE)
beforethecurrent routeissaved, you are prompted to saveit.

» Tosaveand namethe current route:

1. Sdect ROUTES, followed by MORE.
2. Sdect SAVEROUTE. The Save Routelistisdisplayed.
3. Thenextavailableentry onthelistishighlighted . (If required, you can use

trackpad up/down to select another positioninthelist; thiscan beablank
dot, or an existing routethat you no longer require).

SAYE ROUTE

ROUTE 01

D4712_1

4. PresseENTER tosavetheroute. PressENTER again (in responsetothe
prompt) to nametherouteor CLEAR to save asthedefault ROUTE X X,
where X X isthe next available number.

When naming aroute, usethetrackpad to movethe cursor right or left to the
character youwish to edit. Usetrackpad up/downto scroll throughthe
charactersor numerds. The name can contain up to eight a phanumeric
characters, including spaces.
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5. PressENTER tofinishand clear theRoute List, then pressCLEAR to
return to the chart mode.

Clearing the current route from the screen

Toclear the current route from the screen, sdlect CLEAR ROUTE. If the
current route has not been saved, you are prompted to saveit.

» Toclear thecurrent route from the screen:

1. Sdect ROUTESo or placethe cursor over arouteleg until theleg datais
displayedinthe StatusBar.

2. Sdect CLEARROUTE and pressENTER to clear theroute or press
CLEAR tocancel the operation.

3. If theroute hasnot been saved, aprompt givestheoptionsENTER to save
or CLEAR toremovetheroutefromthe screen.

4. Tosavetherouteinthedatabase, pressENTER. The NameRoute
functionsare displayed , see Saving the Current Route above.

Retrieving a route from the database
Y ou can select aroute asthe current route from the databaselist. Thelistis
accessed from the second set of ROUTES functions.
» Tosdect aroute asthe current route;

1. Sdect ROUTES, followed by MORE, thenROUTE LIST. Theroutelistis
displayed with the currently selected route highlighted:

CSR 48930 357'M EBRG  231°T
128 N Pos 1°35.638°W RNG 40, 9inm

ENFORT
0L

ROUTE LIST ISLE O

sl ROUTE 01

| ﬁl‘_l

SHOMW ERASE NAME
ROUTE ROUTE ROUTE

D4681_1

2. Sdect SHOW ROUTE. Theroutelist isremoved and the sl ected routeis
shown on screen asthe current route.
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Displaying route leg and waypoint information

» Todisplay information about arouteleg, movethecursor over theleg until its
dataisdisplayedin the statusbar at thetop of the screen.

NN | FG: FROM WPT 004 BRG 120° T
CURRENT TO WPT 0035 FMG 22  nm

D4682_1

Toremovethe data, movethe cursor away fromtheroutelegor pressCLEAR.

» Todisplay information about aroute waypoint, movethe cursor over the
waypoint until its pop-up databox isdisplayed.

DU oo0c T 295 nm

Toremovethe data, movethe cursor awvay from thewaypoint or pressCLEAR.

Erasing or (re)naming a route
Y ou candeletearoute or re-namearouteviatheroutelist. When deleting a
route, you are prompted to confirm.
» Tosdectarouteto delete:

1. Sdect ROUTES, followed by MORE, then ROUTELIST. Theroutelistis
displayed with the sel ected route highlighted.

2. Sdect ERASEROUTE.

3. PressENTER toerasetheroutefromthelist. PressENTER againto
confirmor CL EAR to cancel the operation.

4. PressCLEAR threetimestoremovetheroutelist and return to chart mode.

» Tosdectarouteto (re)name;

1. Sdect ROUTES, followed by MORE, then ROUTE LIST. Theroutelistis
displayed with the selected route highlighted.
Sdlect NAME ROUTE.

2. Tonameor renamearoute, usetrackpad |eft/right to select the character

youwishto edit. Usetrackpad up/downto scroll through the charactersor
numerals.

3. PressENTER to accept thenew nameor CL EAR to cancel the operation.
4. PressCLEAR toclear theNameList. Toreturnto chart mode, press

CLEARa&gain.
Editing a route
Y ou can edit aroutein order to:
» AddaWaypointinto aroute
» RemoveaWaypoint fromaroute
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» MoveaWaypaint (asdescribedin Section 3.2)
* ReverseaRoute

Any changesyou maketo theroute affect only the current route, so you need to
savetherouteif youwant to keep the changes.

Inserting/deleting waypoints in aroute

» Toadd awaypoint totheend of aroute:
Note: If nocurrent routeisdisplayed, salect aroutefromthe RouteList and use
the SHOWROUTE function to makeit active, see Retrieving aroutefromthe
database.

1

Sdect EDIT ROUTE and pressENTER; thePLACEWAY POINT
function isshown asabove (see Creating a new route).

Add waypointsto the route by moving the cursor and pressng ENTER in
thesameway astheroutewasfirst created.

Removewaypointsfrom arouteby pressng CLEAR inthesameway as
theroutewasfirg created.

Note: When del eting waypoints, if the route has not been saved, thewaypointis
erased. If theroute has been saved, thewaypoint remainson the screen.

» Toinsertawaypoint into aroute:

1

Movethe cursor over therouteleg into whichyouwishtoinsert a
waypoint. Therouteleg dataisshown in the statusbar and the ROUTE
OPTIONS function, with help text, isdisplayed:

NN VSE | FG: FROM LPT 004 BREG 120° T
CURREEMT TO WPT 005 EMG 28  nm

D4682_1

ROUTE "ENTER" FOR ROUTE OPTIOMS.
QP TIOMS "CLEAR" OR MOVE CURSOR QUIT

PressENTER; the Route L eg functionsare displayed:

FOLLOR CLEAR REYERSE THSERT
ROUTE ROUTE ROUTE W& YPOINT

D4719_1

Sdect INSERT WAY POINT.

The cursor now controlsthe new waypoint which isconnectedto the
existing waypointson either sdewith adotted line. The subsequent
waypoint(s) are renumbered accordingly.

Using thetrackpad, placethe new waypoint and pressENTER.

Movethe new waypoint to the required position and pressENTER to place
it and return to normal cursor operation or CL EAR to cancel the operation.
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6. PressCLEAR againtoremovethefunction bar and routeleg data

Thenew waypoint istemporarily added to thewaypoint list and named with the
first availablewaypoint number. Thewaypointsinthe current route arere-
numbered toidentify the new positions.

» Toremoveawaypoint from theroute using the cursor:

1. Placethecursor over thewaypoint; see Sdecting awaypoint in Section 3.2..
The Waypoint functionsare displayed.

2. Sdect REMOVEWAY POINT; thewaypoint isremoved from theroute.

3.4 Following routes and going to target points

The GOT O key accessesthefunctionsto follow aroute or goto awaypoint,
port or current cursor position. When you sdlect thetarget destination, the
chartplotter calculates bearing, distance and crosstrack error; thisinformation
can bedisplayed or passed to an autopilot viaNMEA. Y ou can dso restart the
CrossTrack Error (XTE) from the actud vessdl positionto set X TE to zero at
that point.

When the chartplotter isfollowing aroute, the target destination isindicated by
asquare around thewaypoint (or cursor marker) and adotted line showsthe
intended track, fromyour start point or previouswaypoint, to thetarget

waypoint.

Thissection explainshow to perform the following tasks.
» Follow aroute.

* Reversearoute.

* Target Point Arrival.

« Altering theroute, including joining at aselected waypoint, advancing
waypointsand restarting X TE.

» Gotoanindividual point, either an existing waypoint or the cursor.
» Gotothenearest or asdlected port.
» Stop and Redtart Follow/Goto.

Andarmistriggered when you approach awaypoint. Chapter 4 describeshow
tosetthedarm.

» Toaccessthefollow and goto functions:

1. PresstheGOTO key todisplay thefirgt level GOTO functions:
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GOTO I| GOTO I| FOLLOM I| i
CURSOR Q) L&YPOIMT ROUTE MORE...

D4685_1

2. Sdect MORE todisplay the second level GOTO functions:

GOTO GOTO
FORT MEAREST MORE...

3. Sdect MORE toreturntothefirst leve functions.
4, PressCLEAR toreturntothechart screen.

Note: Thefunctionsdiffer if aFOLLOWor GOTO isalreadyin progress(see
Sop Follow or Sop Goto).

Follow a route
Note: If aroutehasbeenreversed or if aroute on screen was being followed
but stopped before compl etion, the target waypoint —outlined by a square box—
may be different to when the route was created. You should always check the
target waypoint beforeinitiating a follow route.

» Tofollow the current route;

1. PresstheGOTO key. The Goto/Follow functionsare displayed.
Alternatively, place the cursor over arouteleg until the Routefunctionsare
displayed.

2. Sdect FOLLOW ROUTE.

Y our vessel’ scurrent position becomesthe origin and thefirst waypoint inthe

current route becomesthetarget waypoint. A dotted line connectsthevessd’s

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

Reverse aroute

Thisoption enablesareturn route to be generated from an existing route which
isthenfollowed inreverse order, with waypointsrenumbered accordingly.

» Toreversethe current route:
1. Fromthenorma chart display either:
a) PressENTER to digplay the primary function bar, then select ROUTES,
followed by MORE, then REVERSE ROUTE.

or b) Movethecursor over arouteleg or waypoint until the ROUTE
OPTIONSfunction isdisplayed. PressENTER todisplay the options
and select REVERSE ROUTE.



3-16

RayChart 420/420D Chartplotter

The current routeisreversed on the screen and the waypoints are renumbered.

» Tofollow thereversed route:

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

5. PressFOLLOW ROUTE.
Y our vessdl’ scurrent position becomesthe origin and thefirst waypoint in
thereversed route becomesthe target waypoint. Thefunction bar is
removed.

Target point arrival

Y ou can set up target alarms (see Chapter 4) to dert youwhenthevessd is
gpproaching thetarget point. Thearrival darmisdefined asacircle (not visible
on the screen), with aspecified radiusaround thetarget.

Thedarmistriggered when either of thefollowing conditionsismet:

» Thedigtanceto thetarget point islessthan that specified for the Arrival
darm.

* Yourvessd reachestheclosest point of gpproachtothetarget (ie. it crossesa
line passing through the waypoint and perpendicular to thetrack).

» Tocance theArriva darm and go towardsthe next waypoint intheroute,

pressany key.

Thetarget becomesthe origin, the next waypoint becomesthetarget point and
thetwo are connected by adotted lineindicating the current leg.

If thetarget waypoint wasthe subject of aGoTo, or wasthelast waypointina
route, the pop-up alarmiscleared and any temporary waypoint isremoved.

Alter aroute

Y ou can usethefunctionsto follow aroutefrom asel ected waypoint (Joina
route) or, if dready following, you can advanceto the next waypoint. Y ou can
asorestart the XTE, setting the current vessdl position asthe new origin.

In addition, you can move asd ected waypoint as described in section 3.2, or
remove awaypoint from theroute asdescribed in section 3.3.

Join aroute

» To dart following the current route from asel ected waypoint:

1. Movethecursor over aroutewaypoint until the ROUTE OPTIONS
function isdisplayed:

WaAYPOINT §| "ENTER" FOR WAYFPOINT OPTION.
OFTIOWS Q| "CLEAR" OF MOME CURSOR GUITS

D4718_1
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2. PressENTER and select FOLLOW FROM HERE.

FOLLOM ECLIT REMOYE MOVE
FROM HEREQ WAYPOIMT B LAYPOINT B WAYFOINT

D4687_1

Y our vessdl followstheroute, using the sel ected waypoint asthetarget.

3. Toreturnto chart mode, movethe cursor away fromthewaypoint or press
CLEAR.

Advance to a waypoint
When following aroute you can advanceto the next waypoint, evenif you have
not reached the current target waypoint.

» Toadvancetoawaypoint:
1. PresstheGOTO key to display the Goto/Follow functions:

STOP I| RESTART I| Hé.‘r'PIIIINTI
FOLLOW HTE ADVANCE
2. Sdect WAYPOINT ADVANCE. Thecurrent leg 6f therouteisabandoned

and the next waypoint becomesthetarget. Thedisplay isupdated to show
the new routeleg.

Restart Cross Track Error (XTE)

Reset X TE isuseful if you find yoursdf off track and want to go straight to your
target, rather than get back onto the origina track.

Whilst following aroute, or going to atarget point, you can retart the X TE.
Thissetsthe X TE to zero and movesthe origin to the vessd’ sactual position.

» Toresat XTE:

1. PresstheGOTO key.
If following aroute, thefollowing functions are displayed:

STOP RESTART JjLaAYPOINT
FOLLOM “TE ADNVAMCE

If aGOTOisaready in progress, thefollowing functionsare displayed:

| STOF I| RESTART I
GOTO HTE
2. Sdect RESTART XTE. Thedotted line between tﬁe previousand next

waypointsisredrawn from the vessel’ scurrent position to the next
waypoint and the XTE isreset to zero
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Going to an individual target

Rather than following aroute, you can go directly to asdlected target. Thiscan
be an exigting waypoint, aport or the current cursor position.

Go to a waypoint
» Tonavigatedirectly to an existing waypoint:
1. Fromthenorma chart display either:

a) Usethetrackpad to position the cursor over the required waypoint until
thewaypoint optionsfunction isdisplayed:

WaYPOINT §| "ENTER" FOR WAYPOINT OPTION.
OFTIOWS B "CLEAR" OR MOVE CURSOR GUITS

..then pressENTER to display thewaypoint functions:

GOTO I| EDIT I| ERASE I| MOYE I
HaYPOINT J| WAYPOINT B HAYPOINT §| WAYPOINT
or b) presstheGOTO key to display thewaypoint opﬁ onsand sdect GOTO
WAY POINT; thewaypoint list appears. Usethe cursor to sdlect the

required waypoint:

CSR 42930 367N BRG  231°T
128 nm Pos 1°35.836°W RNG  40.91nm

EXETER
TEIGHM HAYPOINT LIST
SYMBOL HAME

ENFORT SLE 0

vl & WFT 001

* WPT 002

SAL 9w WPT 003

* WPT 004

® WFT 005
POSITION S0°21.966°N

001=20.368°H
BRG 186° T RNG 21.0 nim
DATE 12-10-83 TIME 15:30

GOTO TRACKFAD SELECTS WPT. “"ENTER"
W&YFOINT jf STARTS GOTO. "CLEAR™ TO QUIT

FORTE!

D4690_1

Alternatively, you can select thewaypoint from thewaypoint list as
describedin section 3.2

2. Seect GOTOWAYPOINT.
A dotted lineisdrawn between the vessdl’ s current position and the
sdlected waypoint and navigation to the sel ected waypoint begins.
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Go to cursor
Note: If navigationiscurrentlyin progressor if the cursor ishomed (Find Ship)
itisnot possibleto goto cursor.

» Tonavigatedirectly tothe current cursor position:

1. PresstheGOTO key and sdlect GOTO CURSOR. The GOTO CURSOR
function now hashelptext appendedtoiit:

|_ciRioe |(5a5 SoReos. -EER- 10 B4FT

2. Usethetrackpad to position the cursor asrequired.

3. PressENTERtogattheGoTo, or CLEAR to cancel the operation.
A temporary waypoint isplaced at the cursor position and navigation
proceedstowardsit. Thewaypoint isshown asasquarewithadotinthe
centre and is connected to the vessel’ sstarting position with adotted line.
Onariva, thearrival darmissounded and the arrival pop-up box is
displayed.

Note: Thetemporary waypoint isnot added to thewaypoint list; when the

GoToiscomplete, or isstopped, thetemporary waypoint iserased.

Go to a port
Y ou can navigate directly to the nearest port or to aselected port or facility.

» Tonavigatedirectly to selected port:
1. PresstheGOTO key and sdlect GOTO PORT todisplay the Port List.

2. Usetrackpad up/down to select therequired port and pressENTER to start
the GoTo, or CLEAR to cancel the operation.

A dotted lineisdrawn between the current vessel position and thetarget
waypoint whichisplaced at the port. Thelineremainsfixed onthe screen asthe
vessel moves.

Bearing, Range and Cross Track Error are calculated for thetarget waypointin
thesamemanner asfor GOTO CURSOR.

Onarrivd, thearrival darmissounded and the arrival pop-up box isdisplayed.

» Tonavigatedirectly tothenearest port or facility:
1. PresstheGOTO key and select GOTO NEAREST todisplay thelist.
2. Usetrackpad up/down to select the required facility and pressENTER to
garttheGoTo, or CL EAR to cancedl the opertion.
Thelist showstheeight nearest placeswherethe slected facility exidts, in
order of distance. The bearing and range (in selected units) for each oneis
shown.
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3. Usetrackpad up/down to select therequired destination and pressENTER
to start the GoTo, or CL EAR to cancel the operation.
Theoperation isconducted in the same manner asfor GO TO PORT above.

Stop follow or stop goto

» Tosopfollowing therouteor target point:
1. Either pressthe GOTO key or movethe cursor over thetarget waypoint.
2. Sdectthe STOPGOTO or STOP FOLLOW function respectively:

STOP RESTART

GOTO H“TE

STOP RESTART JjLaAYPOINT
FOLLOM “TE ADVAMCE

Thedotted linefrom your vessdl to thetarget waypoint disappears.

D4689_1

D4688_1

3.5 Changing the display mode
Usethe PAGE key to select the required display mode. Repest pressesof the
PAGE key providethefollowing display modes:
» Set Up functions (see Chapter 4)
* CourseDeviation Indicator (CDI)
» Bearing & DistanceIndication (BDI)
* Waypoint data
* Navigationdata
» Time/Datedata
* Returnto Set Upfunctions
Note PressGOTO inany display modeto returnto normal Chart display.

» Tochangethedisplay mode:

1. Pressthe PAGE key to show the SET UPfunctionswith SY STEM SET
UPhighlighted:

SYSTEM CHART TRACK GPS
SETLUF SETUF SETUF SETUF

D4699_1

2. Repeat Sep 1to cyclethrough each of the available display modes.

Note: The Set Up Function Bar remainsdisplayed in each display mode.
Toremovethe Sat Up Function Bar, pressCLEAR.
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CDI display

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

|
|
&
b
| STEER STARBOARD
WPT NAME
®TE LWFT EBRG LFT RHG
D.DSnmI‘ J00°T | 23.2nm
TTG COG SOG
04 12 | 312°T |12.?kts

D4700_1

The‘runway’ representsa0.3nm width with thevessal symbol shown at the
bottom. Bearing to Waypoint, Distanceto Waypoint, Timeto Go (TTG),
Course Over Ground (COG) and Speed Over Ground (SOG) aredso shown.
Timeto Goiscdculated on the basis of distance to destination and Speed Over
Ground (SOG) towardsthe destination.

At waypoint rangesgreater than 4nm, the symbol remainsat thetop of the
screen. Asthewaypoint rangefallsbelow 4nm, the symbol movesdownthe
centreline.

The chequered pattern moves down the screen to simulate movement when
SOG isgreater than 2 knots.

Thesteering ingructionisSTEER STARBOARD if the XTEis0.01lnmor
moreto port, STEER PORT if the XTE is0.01nm or moreto starboard or ON
COURSE if the X TE islessthan 0.01 on either side. If no GOTO or follow isin
progress, thesteeringingtructionisNO TARGET.

Thegraphica XTE indication placesarrowseither side of the steering
instruction and pointing towardsit, dependent onthevaueof XTE.

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

TheBDI display showsdeviation from the bearing to waypoint and distanceto
waypoint. Crosstrack Error, Bearing to Waypoint, Distanceto Waypoint, Time
to Go, COG and SOG aredso shown. Timeto Gois calcul ated on the basi s of
distanceto destination and vel ocity made good towards destination.

* ke STEER STARBOARD

WPT NAME
HTE HFT_EBRG IFT_FHG
D.ﬂﬁnml‘ 300°T | 23.2nm

TTG oG 500G
04 12 | 312°T 12.?kts|

D4701_1

Thelineto thewaypoint symbol isshown at an angle equal to the difference
between the COG and the Bearing to Waypoint. The waypoint symbol isthe
symbol of thetarget waypoint asseen onthechart.

Therange scde automatically scalesfor distance. Therangesshown are4nm,
20nm, 40nm, 100nm, 200nm, 400nm, 1000nm, 2000nm, 4000nm. Ineach case
therange scale hasgraduationsat %/4, “2and %2 of the current scae.

ThegteeringingructionisSTEER STARBOARD if thewaypoint lineis1° or
moreto port, STEER PORT if thewaypoint lineis 1° or moreto starboard or
ON COURSE if thewaypoint lineisdead ahead. If no GOTO or follow isin
progress, thesteering ingtructionisNO TARGET, no steering arrows are
shown, but the rhumb lineindicator isshown.

Thegraphica XTE indicationwill place arrows either side of the steering
instruction and pointing towardsit dependent on the difference between COG
and bearing to Waypoint. Thefirst arrow isshown when the difference reaches
5° and thereafter at 5° intervals.
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Waypoint data
The Waypoint Datadisplay comprisestext dataoccupying thewholescreen;

ROUTE
ROUTE 01

HAYPOINT
HPT 001

BRG 234° T
RNG 12.4 nm

Ccos 230° T TIME 13:28 12-12-83
S0G B8 Kts TTG 01:03
WTE 0.5 rm ET&  14:32 12-12-83

STEER STARBOARD

|

D4702_1

If arouteisnot selected, the ROUTE fidd displaysNO ROUTE.

TheWAY POINT fid d showsthe name of thewaypoaint. If thewaypoint ispart
of aroutethen thetitlefield includesthe waypoint index in theroute. If thereis
no target waypoint thetext indicatesNO WAY POINT and al waypoint datais
shown asdashes, one per character. If arouteisbeing followed and the
waypoint isnot named, thetext showsthewaypoint number withintheroute (as
displayed on screen). If aGOTO Cursor or Port isin progress, thetext indicates
GOTO CURSOR or GOTO‘Port Name' .

BRG, RNG and X TE datarelateto thetarget waypoint.
TheTimereferstolocal timeandisset inthe System Set Up menu, Chapter 4.

TheTimeTo Go (TTG) and Estimated Timeof Arrivdl (ETA) datarelateto the
target waypoint (not thewhole route) and are based on the Speed Over Ground
(SOG) towardsthetarget. If the VMG isnegative, or dataisnot available, these
fieldsarereplaced by dashes, one per character.

Thegteering ingtruction isSTEER STARBOARD if the XTE is0.01nmor
moreto port, STEER PORT if the XTE is0.01nm or moreto starboard or ON
COURSE if XTE islessthan 0.01 on either side.
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If no GOTO or follow isin progress, the steering instructionisNO TARGET,
no steering arrowsare shown, but the rhumb lineindicator isshown.

Thegraphica X TE indication placesarrowseither sde of therhumb line
indicator and pointing towardsit, dependent onthevaueof XTE. Thefirst
arrow isshown when the X TE reaches 0.01nm, the second at .05nm and
subsequently at 0.1nmintervals.

Note: Thesteering instruction and graphical XTE indication arerepeated on
all text-only displays.

Navigation data

TheNavigation Datadisplay comprisestext data.occupying thewhole screen:

POSITION

50°45 .000 H
001°06 .00D W (c)

CoG 230° T
S0G b.8 kts

WAYPOINT 001

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

STEER STARBOARD

(4 d 4 d

D4703_1

Textual dataprovidesPosition, SOG, COG, Bearing and Rangeto waypoint,
Time, Fix statusand the X TE indicator. Any unavailable datais replaced by
dashes, one per character. When thereisno GPSfix but thereisavduefor the
last fix, thisisshowninstead; POSITION isreplaced with LAST POSI TION.

The(c) indicator only appearswhen the position has been user calibrated.

TheFix indicator showsthe GPS Fix satusand indicateseither FIX OK or
NO FIX. Inthecaseof adifferentia fix, D-FIX isdisplayed.

Note: Graphical XTE indicator isasper Waypoint data screen, seeabove.
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Time/Date Data
The Time/Date display comprisestext dataoccupying the whole screen:

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

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

STEER STARBOARD

(4 d d Jd

D4704-1

Textua dataprovides Sunrise and Sunset time, Current Time/ Date, Waypoint
and Route arrival timesplusthe X TE indicator.

Sunriseand Sunset times arefor the selected day and at the sel ected position.
TheTODAY indicator emphas sesthat the sunrise and sunset timesrelateto the
current day. If you select another day, the TODAY text isreplaced with ON
XXIXXIXX where XX/XX/X X isthe sdlected date in the current format.

When the Time/Date screen isfirst opened, thedatare atesto the current day,
unlessthereisno dateinformation available. Inthiscasethelast dateisused.
Thevessd’ scurrent positionisused unlessthereisno GPSfix inwhich casethe
cursor positionisused and shownasaUSER SELECTED position.

The position datacan be either as selected by you, inwhich casethetext relaing
tothepositionisUSER SELECTED, or the current positionin which casethe
textisVESSEL.

The(c) indicator only appearswhen the position has been user calibrated.
The Timeand Datefields show theloca current timeand date.

TheTTGand ETA (WAY POINT) datarel atesto thetarget waypoint. The
TTGand ETA (ROUTE) datarelatesto theend of theroute.

All dataisbased on the SOG towardsthe current target. If the SOG isnegetive,
or dataisnot available, thesefields are replaced with dashes, one per character.
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3.6 Transferring waypoints and routes

Displayed waypoints

Waypointsand routes can bereceived and transmitted viaNMEA, seedso
Chapter 5, Section 5.4, Connecting to other equipment. The NMEA link could
betoaPC.

Managing database lists

The SEND WAY POINT Sfunction sendsall waypointsin the Waypoint List
and al routesin the Route List. Sending the Waypoint List doesnot affect
current routes.

Note: Sending the Waypoint List includeswaypointsin an unsaved route.
The RECEIVE WAY POINT Sfunction addswaypointsand routesreceived via
NMEA tothe Waypoint List and RouteL ist.
Note: Where multiple waypoints have the same position, the last waypoint sent
istheonly oneincluded inthe Waypoint Li<.

» Tosend waypoints (and routelists):
1. Fromchart mode, pressENTER; the primary function bar isdisplayed:

FIMC SHIPI‘ ROUTES NN&VPDINTSI
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2. Usingtrackpad up/down, select WAY POINTS.

AT CURSOREAT VESSEL LIST

FLACE HPTI‘PL&EE NF‘TI‘ WAYPOINT I
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3. Sdect WAYPOINT LIST.
TheWaypoint Ligt isdisplayed, with itsassociated function bar:

GOTO EDLTT MAKE MEL gWHPT-ROUTE
WAYFOINT Q| WAYFOINT g WAYFPOINT §| TRANSFER

D4692_1

4. Initiatereceiving of waypointsonthe NMEA compatible equipment.
5. Sdect WPT/ROUTE TRANSFER.
Thewaypoint transfer functionsare displayed:

SEML: RECEIVE
W&YPOINTS BIHAYPOINTS

6. Sdect SEND WAYPOINTSand pressENTER; thetext changesto
STOP SENDING.
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7. Tostopwaypoint transfer, pressENTER.

» Toreceivewaypointsand route lists:

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

2. Sdect RECEIVEWAYPOINTSand pressENTER; thetext changesto
STOP RECEIVING and remains sel ected.

3. Initiate sending waypointson the NMEA compatible equipment.
4. Todgopwaypoint transfer, presSENTER.

Note: If either the Waypoint List or Route List becomesfull, awarningis
displayed and the operationisterminated.

3.7 Using tracks

The Track functionisused to mark an on-screentrail that your vessel has
followed, asif it had |eft avisiblefixed wake.

Whilethetrack isturned on, itisrecorded in the display unit’ smemory. You
specify theinterval a which track pointsare madeand alineisdrawn on-screen
between each point. Up to 2000 track pointscan besavedintotdl.

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

Using the SmartRoute function, atrack can aso be convertedto and saved asa
routewhichisautomatically reversed, ready for useasyour return voyage.
This section describes how to:

» Setupatrack and specify theinterva between track points.

* Clear the current track.

» Convert thetrack to aroute (SmartRoute).

» Toaccessthetrack controls:

1. From chart mode, pressthe PAGE key to display the chart set up function
bar:

SYSTEM CHART TRACE GPS
SET UF SET UF SET UF SET UFP

D4694_1

2. Sdect TRACK SET UPtodisplay the Track function bar:
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TRACE CLEAR: AKE INTOR IMTERVAL
(a5 TRACE ROUTE 105
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Thefollowing ingtructionsassumethat the track functions are displayed.

Setting up a track

Usethetrack functionsto switch thetrack on and to specify theinterval at
which track pointsare placed. Thetimeinterval between track points can be set
to 1s, 10s, 30s, Imin, 10min or 30 minutes. The distance spacing between track
pointscan be set to 0.05nm, 0.1nm, 0.5nm or 1nm. Themaximumtrack length
152000 points. When thislimit has been reached, track points continueto be
placed, but the ol dest points start to be del eted. Track pontscontinueto be
placed until you switch track off; the current track isretained even when the unit
ispowered off.

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

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

Refer to the setting guide shown bel ow to determinethe best setting for your
planned voyage; thisis particularly important if you wish to use SmartRoute to

convert your track to aroute.
1s 33 min
10s 5 hrs, 30 min
30s 16 hrs, 40 min
1 min 33 hrs, 20 min

10 min 13 days, 21 hrs, 20 min
o
% 30 min 41 days, 16 hrs
[ —
w
wv
= TRACK TIME
<
=
[NN)
[—
=
- 0.05nm | 100 nm
(@]
I 0.1 nm 200 nm
'_

0.5 nm 1000 nm

1.0 nm 2000 nm

TRACK DISTANCE >
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Track Interval Setting Guide
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» Tosatupatrack:

1. SdecttheINTERVAL function.
Usetrackpad up/down to select the appropriate optionsto set either atime
intervd or adistanceinterval; pressup to increasetheinterval or downto
decreasetheinterval.

2. Usetrackpad |eft/right to select TRACK ON and pressENTER.
The TRACK ON text changestoindicate TRACK OFF.

Y our vessdl’ strack isdisplayed on-screen with alinejoining the points at
thesdectedinterval.

Clearing the current track
Y ou can clear the current track from the screen.

» Toclear thecurrent track:

1. Sdect CLEARTRACK.
Thecurrent track iscleared from the screen and memory.

2. If youdo not requirefurther track pointsto be placed, sdect TRACK OFF
andpressENTER
The TRACK OFFtext changestoindicate TRACK ON.

SmartRoute
SmartRoute enablesthelatest track to be converted to aroute.

> Toconvert atrack into aroute:

1. Sdect MAKEINTOROUTE and pressENTER.
Thecurrent track isconverted to anew route, with the most recently placed
track point asthe gtart of theroute, ie. thetrack isreversed.

If thereisan unsaved current route on screen, the optionto savetherouteis
given, see Section 3.3, Working with Routes.

2. Check thecalculated routeand, in particular, that the route deviation from
theoriginal, giveninthewarning box, iswithin navigablelimits.

3.8 Man Overboard (MOB)
If youloseaperson or object overboard, and need to return to thelocation, you
should usethe Man Overboard (MOB) function.
Note: To obtain MOB position, you must have a valid GPSfix.
» ToinitiatetheMOB procedure, pressand hold the GOT O key for two seconds.
The system performsthefoll owing tasks automatically:
» Stopsany GoTo or Follow operation.
+ Sdectsa'/,nmscale (evenif cartography isnot available).
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» Marksthecurrent position asatemporary waypoint with an MOB symbol
which replacesany current active waypoint and route.

 Digplaysthe MOB databox, showing the bearing and rangetothe MOB
position, the el gpsed time sincethe MOB wasinitiated and COG data.

» Sendsan MOB message, including bearing and range, to other unitsinthe
system, viaNMEA.

Notes: (1) Asuffix (c) to the POStion data indicatesthat the vessel’ sposition
hasbeen User Calibrated, see Chart Set Up, Chapter 4.

(2) The RANGE key operates normally to change chart scale.

MOE S0°50° 000 BRG 220°T
FOS 001°08° .000cCe> RNG O.11nm
ELAFSED 00:00 COG 233°T

D4697_1

» Tocancd MOB, pressand holdthe GOT O key for 2 seconds.
Thechartisre-drawn at its previous sca e and the MOB symbol and databox

areremoved.
3.9 Alarms
The chartplotter reportsthefollowing darms:
Alarm Indicates:
Arriva Y our vessel hasarrived at the activewaypoint: it haseither

reached thearriva circle (theradiusof which isspecified) or,
hasreached its closest point of approach (defined by aline
passing through the waypoint and perpendicul ar to thetrack).

XTE Y our vessel has exceeded the specified distance (maximum
crosstrack error) fromtheactiverouteleg.

Anchor Y our vessel hasdrifted from itsanchor position (set when the
adarmwasturned on) by morethan the specified distance.

No Fix GPSfix or Differential datahasbeenlost for morethan 30 s.

Thedarmsareswitched on or off, and thelimits set, using the Chart Set Up
function viathe PAGE key menu, see Chapter 4.

Whenandarmistriggered, the alarm buzzer sounds and a pop-up window,
describing theaarm, isdisplayed.

» Toslencetheaarmand clear the message, pressany key.
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Chapter 4: Setting up the chartplotter

4.1 Introduction

Whenyou haveinstalled your system and arefamiliar with itsbasic operation,
youmay wishto set it up to operate according to your requirementsand display
information according to your preferences.

Thisisachieved using the function controlswhich are displayed whenyou
pressthe PAGE key. These settings can be changed at any time.

When you have set your preferences, they maintain until you reset them; they
areretained even when theunit is powered off.

Thischapter coversthefollowing topics.

» System parametersand default settings

* Chartplotter-specific parameters and default settings

The set up parametersare divided into three sections.
» System, controlling overal functiondity

* Chart, contralling the chartpl otting functions, including waypoint
information and vectors.

» GPS, displaying the associated GPS (RCA420) receiver statusand dGPS set
up (RC420D).

Note: Theadditional TRACK SET UP functioniscoveredin Chapter 3,
Operation.

Thissection providesinstructionsfor displaying and changing thefactory
default valuesto your preferences. Thefollowing sectionslist the parameters
andtheir possible settings and describe the function of each parameter inturn.

4.2 System set up parameters

» To st the System default parameters:

1. From chart mode, with no function bar displayed, pressthe PAGE key to
display the SET UPfunction bar:

SYSTEM I| CHART I| TRACE I| GPS I
SET LUP SET LP SET UF SET UP

D4694_1

2. Usetrackpad left/right to highlight SY STEM SET UPand pressENTER
to display the System Set Up menu:
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SYSTEH SET UP
BEARING MODE TRUE
KEY BEEP ON
DISTANCE UNITS i
SPEED UNITS KNOTS
DEFTH LUNITS METRES
WVARTATION 5%
DATE FORMAT DO MR
TIME OFFSET uTC
LANGUAGE ENGLISH
STIMULATOR ON
SIMULATED S0G 5.0 Kts
SIMULATED COG 340°T

DA 1

3. Usetrackpad up/down to movethe highlight up or downthelist.

4. Whentherequired parameter ishighlighted, usetrackpad left/right to step
through the settings.

5. Whenyou havereset totherequired va ues, pressENTER toimplement
the change and return to the set up function bar.

6. PressCLEAR toclear thefunction bar and return to the chart display.

Note: You canreturnall the settingstotheir original factory settings, if
required, by performing afactory reset asdescribed in Chapter 6.

Thefollowing tableligtsthe Systerm menusand their options, showsthefactory
default settingsand provides space for you to makeanote of your new settings.
Each parameter isdescribed in the following subsections.

Menu Options Factory New
Default Setting
BEARING MODE MAGnetic TRUE
TRUE
KEY BEEP OFF/ON ON
DISTANCE UNITS NAUTICAL MILES (nm) NAUTICAL MILES
KILOMETRES (km)
STATUTE MILES (sm)
SPEED UNITS KNOTS KNOTS
KILOMETRES PER HOUR (KPH)
MILES PER HOUR (MPH)
DEPTH UNITS METRES METRES
FEET
FATHOMS

VARIATION 30°W to 30°E (1° steps) 0.0E
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Menu Options Factory New
Default Setting
DATE FORMAT DD/MM/YY DD/MM/YY
MM/DD/YY
TIME OFFSET UTC or local offset value uTc
up to 13 hoursin 1-hr steps
LANGUAGE MULTI-LANGUAGE ENGLISH
SIMULATOR OFF/ON OFF
SIMULATED SOG 00 Ktto 99 Ktin 1 Kt steps 00 Kt
SIMULATED COG 000° to 359°in 1° steps 000°
Bearing mode

Themode (MAGnetic or TRUE) of dl the bearing and heading data displayed.
Thisisindicated by M or T inthe BRG or COG field of the Chart status bar.

Key beep
This setting control s audible feedback resulting from operation of the keys.
Note: Alarmsremain active.

Units

Y ou can st the unitsfor distance, speed and depth . The unitsyou set will be
used to display al data. However, the distance unitsdo not affect the chart scale,
whichisawaysinnautica miles.

Variation

Thevariation vaueisthe difference between True and Magnetic direction data
for heading or bearing values. The Magnetic valueisderived from True by
applying the user selected value of variation.

Thevariationisvariedin 1° stepsto 30° East or West. Presstrackpad right to
movethevaue eastward, or |eft to moveit westward. The selected valueis
retained when the unit isswitched off. The Default valueis zero.

Date format

Set your preferred dateformat (DD/MM/Y'Y or MM/DD/YY). Thesdected
setting isretained when the unit switched off. The DefaultisDD/IMM/Y'Y .
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Time offset

If youwishtodisplay loca time, usethetrackpad to changefromUTCtothe
required time offseat. Thiscan beupto plusor minus 13 hours, in 1 hour steps.
ThedefaultisUTC.

Language

Select thelanguagein which youwish informationto bedisplayed. The
selected languageisused for screen text, label s, menusand options. Chart text,
provided by the chart card, isnot affected.

Simulator

Thesmulator alowsyou to operate your RayChart 420 without datafrom
externd sources. Theoptionsare ON or OFF.

When ON issdected the simulator will generate position, SOG and COG data
and usethesmulated dataiin place of any red data.

Note: Thesmulated data overridesany real data that your display unitis
receiving fromexter nally connected equipment.

Thepositionisinitialy the position of the cursor when thesmulator isswitched
on and the SOG and COG are as selected by the user. The position isupdated to
reflect the SOG and COG. See Smulated SOG and Smulated COG below.

If aGOTO or Follow isgtarted, the ssmulator doesnot use the sel ected val ue of
COG but, instead, generatesava ue of COG that S mul atesthe navigation
functionin progress. When GOTO or Follow isstopped, the user selected vaue
of COGisused.

Simulated SOG

Use horizontal movements of the trackpad to adjust the value of SOG whichis
adjustablein 1 knot interval sfrom 00 to 99.

The Default valueis zero and the selected valueisretained on power down.
If thesimulator isswitched OFF, the valueis shown asdashesand no
adjusment ispossible.

Simulated COG

Use horizontal movementsof the trackpad to adjust theva ue of COG whichis
adjustablein 1° interva sfrom 000° to 359°. It wrapsaround from 000 to 359
and from 359 to 000.
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The Default valueis zero and the selected valueisretained on power down.
If thesmulator isswitched OFF, thevaueis shown asdashesand no
adjusment ispossible.

4.3 Chart set up parameters

The CHART SET UPfunction alowsyou to set up the chartplotter according
to your system configuration and your personal preferences.

» To st theChart default parameters:
1. Pressthe PAGE key todisplay the SET UPfunctions:

SYSTEM CHART TRACE GPS
SET UF SET UF SET UF SET UFP

D4694_1

2. Usethetrackpad left/right to highlight the CHART SET UPfunction and
pressENTER to display the Chart Set Up menu:

CHART SET UP

CHART BOUNDARIES

DEFTH CONTOURS < 3M
DEFTH CONTOURS 10M
DEFTH CONTOURS > 20M
POSITION CALIEBRATION

ORIENTATION NORTH UP
PLOTTER MODE ON
SHOW WAYPOINTS ON
WAYPOINT SYMBOL b4
AUTOZ00M OFF
SCREEN AMPLIFIER OFF
COG VECTOR OFF
ARRIVAL CIRCLE 0.1 rm
AMCHOR ALARM OFF
WTE ALARM 0.1 rm
CHART TEXT ON

ON
ON

Da712_1

3. Usetrackpad up/down to highlight the required parameter, then use
trackpad |eft/right to sel ect the required setting.

4. Whenyou havereset therequired values, pressENTER to clear themenu
and returnto the set up function bar.

5. PressCLEAR toclear thefunction bar and returnto the normal display.

Note: You canreturn all the settingsto their original factory settings, if
required, by performing afactory reset asdescribed in Chapter 6.
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Thefollowing tableliststhe Chart Set up parametersand their options, shows
thefactory default setting and provides aspacefor you to make anote of your
new default setting. Each parameter isdescribed in thefollowing subsections.

Parameter Options Factory New
Default Setting

ORIENTATION NORTH UP NORTH UP
COURSE UP
HEAD UP

PLOTTER MODE OFF ON
ON

SHOW WAYPOINTS OFF ON
ON

WAYPOINT SYMBOL FISH,SKULL, ANCHOR X
orX

AUTOZOOM OFF ON
ON

SCREEN AMPLIFIER OFF ON
ON

COGVECTOR OFF OFF
ON

ARRIVAL CIRCLE 0.017nm, 0.05nm, 0.17nm
0.17nm, 0.5nm

ANCHOR ALARM OFF, 0.01nm, 0.05nm, OFF
0.1nm, 0.5nm

XTE ALARM OFF, 0.01nm, 0.05nm, OFF
0.1nm, 0.3nm,0.5nm

CHART TEXT OFF ON
ON

CHART BOUNDARIES OFF ON
ON

DEPTH CONTOURS <5M OFF ON
ON

DEPTH CONTOURS 10M OFF ON
ON

DEPTH CONTOURS >20M OFF ON
ON

POSITION CALIBRATION OFF OFF
ON

SET CAL
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Orientation

Thechart orientationisnormally North Up, but can be changed to Course Up or
Head Up. The orientation modes givethefollowing displays:

* North Up: Thechartisdisplayed with north upwards. Thisisthedefault
mode and isthe only mode availableif thereisno COG data.

» CourseUp: Thechartisrotated suchthat the currently selected course
(bearing to thetarget waypoint) or, if no navigation functionistaking place,
the current COG vaueisshown upwards.

To updatethe Course Up reference whilst Course Upisthe current mode, re-
sdect COURSE UPfrom the set up menu.

If you select anew course, eg. anew target waypoint, the chart displaysthe
new course upwards.

» Head Up: Thechartisdisplayed with thevessdl’ scurrent COG upwards. As
the heading changesthe chart rotates periodically to maintain orientation.

Note: Head Up and Course Up modes ar e dependent upon a valid GPSfix.

Plotter mode

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

Show waypoints

Thisoption controlswhether or not the waypoints are shown on the Chart
display, withtheir appropriate symboals. The active waypoint, and waypointsin
thecurrent route, are dwaysshown.

Waypoint symbol

Thisoption dlowssdection of the symbol for waypoint display. The selected
symbol isused for subsequent waypoints. Existing waypointsare not affected.
The sdected symbol isretained when the unit switched off.

Autozoom

When autozoom isenabled, commencing any navigation function or selecting
FIND SHIP activates Autozoom. When active, thissdectsthe chart rangeand
position such that the vessel and thetarget waypoint are both on screen but at
thelargest scale possible. Moving the cursor off thevessd, or changing scae,
deactivates Autozoom.
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Autozoomwill not zoom in beyond thelargest cartographic scale (seeaso
Plotter Mode). Whenin MOB mode, Autozoom isselected automaticaly and
will zoominasfar aspossible, irrespective of the selection of Plotter Mode.

UnlessMOB isactive Autozoomwill not be activated if thereisno cartridge or
if the areabeing viewed isnot covered by the cartridge.

Screen amplifier

Screen amplifier mode makes better use of the screen by positioning thevessel
onthe screen so astoincreaseforward visibility. Thescreen amplifierisonly
activewhen the cursor is*homed’ onthevessd.

COG vector

When ON, avector linefrom thevessd isdrawninthedirection of COG. This
lineextendsto the edge of thescreen. If COGisnot valid, nolineisdrawn. The
sel ected setting i sretained when the unit switched off.

Arrival circle

Thesdected valueisused asthearrival circleradius. When approaching the
target waypoint, thisisthedistance at which thearrival darm sounds. The

sel ected setting i sretained when unit switched off. Arrival criteriaare met when
thearrivd circleisentered or aline perpendicular to the desired track and

passi ng through thewaypoint is crossed.

Anchor alarm

Thesdected vaueisused astheanchor darm distance. If thevessel moves
outside of the selected distancefromitsposition (at thetime that thedarmwas
enabled) the alarm soundsand an alarm messageisdisplayed.

Toslencethedarm, pressany key. Thisremovesthewarning and resetsthe
distance, ie. theadarmwill not sound again unlessthe vessel movesthe selected
disancefromitsposition (et thetimethat thealarm was silenced). Thealarmis
st to OFF on power up.

XTE alarm

Thesdected valueisused asthe crosstrack error limit. Thea arm soundswhen
the crosstrack error exceedsthe selected limit when aGOTO or aRoute Follow
isin progressand an darm messageisdisplayed.

Chart text

When ON, Chart text, eg. place names are shown on the screen. The selected
setting isretained when the unit switched off.
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Chart boundaries

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

Depth contours <5M

When ON, depth contourslessthan 5 metresare shown. The sdlected setting is
retained when the unit switched off.

Depth contours 10M

When ON, depth contoursof 10 metresare shown. Thesalected settingis
retained when the unit switched off.

Depth contours >20M

When ON, depth contours greater than 20 metresare shown. The sl ected
Setting isretained when the unit switched off.

Position calibration

When ON, al position datais offset from WGS 84 by theamount of the

selected calibration and is suffixed by (c). The selected setting isretained when

the unit switched off. Thedefault cdibration offset is zero.

» To perform position cdibration:

1. Usinghorizontal trackpad movements, select SET CAL.
Themenuisremoved and asinglefunction and hel p text are shown:

| SET I MOYE CURSOR. “"ENTER" SELECTS

POSITION B CaL."CLEAR" SET CAL TO ZERD

2. Usingthetrackpad, set the value of offset required. 'I:he distanceand
bearing of cursor fromvessd isdisplayed inthe Status Bar asBRG and
RNG.

3. PressENTER to confirmthe selected offset valueor CLEAR toreset the

vaueto zero and return to the Chart Set Up menu.

An offset of 2nmor lessisapplied to dl position dataequal to therangeand
bearing between the WGS 84 position and the position entered. Themenu
returnswith ON highlighted.

Note: Pressing ENTER with a selected offset of morethan 2nmgivesa
warning messagewhichiscleared onany key press. The Calibration Set Up
mode maintainsand the user can either resdlect an acceptable offset or press
CLEARtoreset thevalueto zero and returnto the Set Up menu.
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4.4 GPS setup

The GPS st up page providesinformation for the status of thetracked
navigation satellites plusHDOP and satdllite Fix Status. It also providesthe
ability to sat up aDifferentid GPS (RC420D), by manualy retuningittoa
different differential beacon.

» Tosdect GPS Set Up:
1. PressthePAGE key todisplay the SET UPfunctions:

SYSTEM I| CHART I| TRACE I| GPS I
SET LUP SET LP SET UP SET UP

D4694_1

2. Usethetrackpadto highlight the GPSSET UPfunction and pressENTER
to display the GPS SET UP menu.

The GPS Statuswindow is displayed as shown below. Thisprovides, for each
tracked satdllite, the satellite number, agraphical signal strength bar, status,
azimuth angleand itselevation anglefrom your vessdl.

Positiona accuracy isdependent upon these parameters, in particular, the
azimuth and elevation anglesare used in atriangul ation processto ca culate
your position. HDOP (Horizonta Dilution Of Position) isameasure of this
accuracy; ahigher figuresgnifiesgreater error. Inideal circumstances, the
figureshould beintheregion of 1.0. The Fix Statuscanindicate:

» NOFIX, whereno satdlitefix can beacquired

* FIX OK,whereasatdlitefix hasbeen acquired

» D-FIX,whereadifferential beacon fix hasbeen acquired

GPS

STATUS

SAT.
13
03
og
10
20
1B
13
21
04
23
0E
17

R

STATL
SPARE
IN US|
IN US|
SPARE
SPARE
IN LS
SPARE
SPARE
SPARE
IN US|
IN US|
SPARE

S AZ.  ELEVY.
234 036
E 034 027
E 167 0BZ
232 012
126 037
E 073 0385
oo4 037
026 03
274 0ZB
E 147 071
E 103 033
233 071

HOOF

FIHED STATUS

11.0

D-FIx

D4714.1
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The D-GPS SET UPfunctionisaso displayed, together with help text:

D—GPS "ENTER" FOR D-GPS SETUFP MEMU
SET UP "CLEAR" TO QUIT

D4715_1

» Totuneadifferentia GPSto another beacon:
1. PressENTER;theDifferentiad GPS Setup menuisdisplayed:

DIFFERENTIAL GPS SET UP
MODE M&N
BEACON FREGUENCY 287.5 kHz
EIT RATE 100 bps
BEACON ID 1024
SIGNAL STRENGTH S0 dB
SIGNAL-NOISE RATIO (SNRY 30 dB
DIFFERENTIAL AGE 2 s

D4716_1

2. Using vertical trackpad movements, select MODE.

3. Using horizontal trackpad movements, dternatesbetween MAN and
AUTO; select MAN to set the beacon to manual tuning.

4. Usingvertica trackpad movementsselect BEACON FREQUENCY and
use horizontal trackpad movementsto set the required beacon frequency.
Thefrequency isadjustable between 283.5kHz and 325.0kHz in 0.5kHz
steps.

5. Usingvertica trackpad movementsselect BIT RATE and use horizontal
trackpad movementsto set the bit rate value. Thebit ratevalueis selectable
aseither 100bpsor 200bps.

6. PressENTER to sdect the new beacon settingsand return to the GPS
Statuswindow, then press CL EAR againto return to the Setup functions.

The Beacon ID indicatesthe beacon tranamitter reference number. The
received Sgna strength and signal to noiseratio (SNR) areindicated indB. The
SNR providesameasure of the qudity of thereceived signa and is dependent
uponsignal strength. The greater the signal strength, the better the SNRislikely
tobe. Generally, thebest signd isdetermined by the distancefrom the
transmitter and the obstaclesin between.

Differentiad Ageindicatesthetime elapsed sincethelast differential beacon fix.

A ligt of beacon stationsisavailable from the your local Raytheon distributor or
the Raytheon Marinewebsite: www.raymarine.com
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Chapter 5: Installation

5.1 Introduction

Thischapter providesinstructionsto assist in planning theingtalation of the
RayChart 420 Chartplotter aboard your vessd.

Note: If youwishto practiceusing the RayChart 420 beforeingtallation, you
can connect it, viaa 1A quick blow fuse, to a 12Vdc power supply and operateit
using thesmulator mode, asdescribed in Chapter 2 Getting Sarted.

EMC Installation Guidelines

All Raytheon equipment and accessoriesare designed to the best industry
standardsfor usein theleisure marine environment.

Their design and manufacture conformsto the appropriate Electromagnetic
Compatibility (EMC) standards, but correct installationisrequired to ensure
that performanceisnot compromised. Although every effort hasbeentakento
ensurethat they will perform under dl conditions, itisimportant to understand
what factors could affect the operation of the product.

Theguiddinesgiven heredescribethe conditionsfor optimum EMC
performance, but it isrecognised that it may not be possibleto meet al of these
conditionsin dl stuations. To ensure the best possible conditionsfor EMC
performance within the congtraintsimposed by any location, awaysensurethe
maximum separation possible between different itemsof e ectrical equipment.

For optimum EMC performance, it isrecommended that wher ever possible:
»  All Raytheon equipment and cablesconnectedto it are:

e Atleast 1 m(3ft) fromany equipment transmitting or cablescarrying
radiosgnadse.g. VHF radios, cablesand antennas. In the case of SSB
radios, the distance should beincreased to 2 m (7 ft).

e Morethan2m (7 ft) fromthe path of aradar beam. A radar beam can
normally be assumed to spread 20 degrees above and below the
radiating element.

*  Theequipment issupplied from aseparate battery from that used for
enginestart. Voltagedropsbelow 10V in the power supply to our products,
and starter motor trangents, can cause the equipment to reset. Thiswill not
damage the equipment, but may causetheloss of someinformation and
may changethe operating mode.

»  Raytheon specified cablesare used at dl times. Cutting and rejoining these
cablescan compromise EM C performance and so must be avoided unless
doing soisdetailed intheingalation instructions.
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» If asuppressionferriteisattached to acable, thisferrite should not be
removed. If theferrite needsto beremoved during ingtdlationit must be
reassembled in the same position.

Suppression ferrites

Thefollowingillustration showstypical cable suppression ferritesfitted to
Raytheon equipment. Alwaysusetheferritessupplied by Raytheon.

Connections to other equipment

If your Raytheon equipment isto be connected to other equipment using acable
not supplied by Raytheon, asuppression ferrite MUST awaysbefittedtothe
cable closeto the Raytheon unit.

5.2 Unpacking and inspecting the components

Unpack your RayChart 420 Chartplotter carefully. Retainthe carton and
packing materiasinthe event that you need to return the unit for service.

Check that you havedl the correct system components. These depend onyour

system package:

Hem Part No. Supplied with
RC420 System E32012

comprising:

RC420 Chartplotter E32014 RC420
RS112LP E32002 RC420
RC420D System E32013

comprising:

RC420 Chartplotter E32014 RC420D
RS114 E32003 RC420D
RC420 Accessories:

Sun cover E35004 All

Panel mounting kit E35006 Optional
Trunnion mount kit E35005 All
Power cable R38024 All

GPS extension cable E35003 Optional
Handbook 81162 All

Quick Reference Card 86051 All
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Items Missing?

If any of the aboveitemsaremissing or damaged, please contact your Raytheon
dedler or our Product Support Department to obtain replacement parts. Please
notethat missing or damaged itemscannot ber eplaced without proof of
purchase.

Registering this Product

When you have checked that you havedl of thelisted components, pleasetake
thetimeto completethe pre-paid warranty registration card. Thisensuresthat
you receive prompt and expert attention should you experience any difficulties
with the product.

5.3 Location

Thissection providesinformation affecting the possiblelocation of the unit for
ease of use, accessfor servicing and itsposition relativeto the power supply.

Selecting the best location

The unit can be mounted using thetrunnion (yoke) bracket, or panel mounted
using the optional Panel Mounting Kit.

When planning theingtallation of your RayChart 420, thefollowing points
should be considered to ensurereliable and trouble free operation:

» Convenience: Theunit should beingtaledin aconvenient position whereit
can beviewed straight on or with aviewing angle of lessthan 35°. Y ou may
wishto apply power, beforeyou ingtal the unit, to determine the best
viewing angle prior to fixing. The mounting location should be easily
access bleto allow operation of thefront pand controls.

» Access: There must be sufficient space behind the display unit to alow cable
connectionsto therear pand connectors, avoiding tight bendsin the cable.
At least 4cm should be dlowed at the right to enable chart cardsto be
inserted and removed.

 Interference Thesdected location should befar enough away from devices
that may causeinterference, such asmotorsand generators (seethe EMC
guiddinesearlier inthissection).

» Cableruns Theunit must belocated near adc power source. The power
cablesuppliedis1.5m, but alonger cable can be used if required. Power must
be supplied viaa 1A quick blow fuseor circuit breaker. Refer to Section 5.6
Cabling.
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» Environment: Theunit should be protected from physica damage, heat
sourcesand excessivevibration. Althoughtheunitiswaterproof, itisgood
practiceto mount it in aprotected areaaway from prolonged and direct
exposureto rain and/or salt spray.

Thedimensionsof theunit, including the bracket, are shownin thefollowing
diagram.

125 mm (4.9 in)

170mm (6.7in)

165 mm (6.5 in)
153 mm (6.0 in)

90 mm (3.5 in)

112 mm (4.4 in)

80 mm (3.15in)
plug clearance

‘O
184 mm (7.25 in)

196 mm (7.7 in)

\ .

168 mm (6.6 in) 34 mm |25 mm
(1.3in) | (1in)

43.5 mm
(3.51in)

32 mm
(1.26 in)
50 mm
(2.01in)

o
L
|

35mm  35mm
(1.381in) (1.38in)

122 mm (4.8 in)

D4721-1
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5.4 Connecting to other equipment

The unit transmits navigation and waypoint dataon NMEA and, therefore, can
be connected to an NMEA® compatible autopil ot or competibleinstrument
repeeter(s). The navigation datatransmitted by the chartplotter isdetailedin
Appendix B to thishandbook.

@ National Marine Electronics Association (NMEA) 0183 inter connection
standard, Version 2.3 April 1998.

5.5 Mounting the chartplotter

Trunnion (yoke) mounting

Thedisplay unit can be conveniently mounted on adash areg, chart table,
bulkhead or deckheed, asshownin thefollowing diagram.

¢ 5

¢ $ ~

D3227-1

L oosen thetrunnion knobs and remove the trunnion from the display unit.
Mark thelocations of the trunnion screw holes on the mounting surface.
Usethe screwssupplied to fix the trunnion at the marked locations.

Fit theunit to the trunnion, adjust the display angle and tighten the knobs.

Connect the Power/NMEA and GPS cablesto the unit, avoiding tight
bendsinthecables.

a bk~ DN

Panel mounting

CAUTION:

Makesurethat thereareno hidden eectrical wiresor other itemsbehind
thelocation befor e proceeding. Makesurethat thereissufficient rear
accessfor mounting and cabling. Allow at least 4cm at theright hand sde
of thedisplay to enablechart cardstobeinserted and removed.
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The unit can be panel mounted, using the panel-mounting kit (accessory)
availablefromyour locad Raytheon dedler.

» Pand mount theunit asfollows:

1

8.
9.

Check the selected location for the unit. A clear, flat areaat least 175mm
(7in) wide by 190mm (7%4n) high, with at least 90mm (3%4n) of clearance
behind the panel, isrequired.

Unpack the (optional) panel-mounting kit.

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

To provide start holesfor removing the cut-out, drill four 10mm (%;in)
holesin each opposing corner and four 6mm (*/,in) holesfor thetwo
trunnion lug clearance dotsin the cut-out area.

Using asuitable saw, cut along theinside edge of the cut-out line.

Withthetrunnion (yoke) and knobsremoved, make surethat the unit fitsin
the cut-out area.

Drill outthefour 5mm (/. in) securing holes asindicated on thetempl ate.
Itisrecommendedthat almm (Y in) pilot holeisdrilled firdt.

Screw thestudsinto the vacant holesat therear of the unit, hand tight only.
Placethe gasket on the unit and didethe unit into the pand cut-out.

10. Securetheunit with thethumb nuts, hand tight only.

D4722 1
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5.6 Cabling

Introduction

Thefollowing points need to be considered beforeingta ling the system cables:

e Theminimum requirementsare apower cableand aconnection fromthe
associated GPS. Additiond cableswill berequired if you are connecting to
other equipment.

»  All cablesshould be adequately cleated and protected from physica
damage and exposureto hest. Avoid running cablesthrough bilgesor
doorways, or closeto moving or hot objects.

*  Whereacable passesthrough an exposed bulkhead or deckhead, a
watertight gland or swan neck tube should be provided.
Y ou need to runthefollowing cables.

» POWER/NMEA cable, supplied withthe unit. Thishasaconnector a one
end for connecting to the unit and seven cores at the other for connecting the
power supply and (optionally) NMEA.

* GPScablefrom theassociated GPS antennawith aconnector a oneend.

Chartplotter connectors
Thefollowing connectorsare provided a therear of the chartplotter:
» GPS, for connection to the associated GPSreceiver.
« POWER/NMEA, for 12V dc power connection and NMEA inputs/outputs.

GPS connector

The GPS connector provides power and dataconnectionsto the associated
GPS (RC420) or dGPS (RC420D).

» Connect the GPS/dGPS using the attached cable, asfollows:
1.  Mount the GPS/dGPS according to itsaccompanying Insta lation Guide.
2. Feedthecablethroughtotherear of the chartplotter.

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

Note: If thesupplied cableistoo short, use an extension cable (Part# E35003)
availablefromyour local Raytheon dealer.

Connectionsto the GPS connector on therear of thedisplay unit aredetailedin
thefollowing table:
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GPS Function Color
+12Vdc Red
0vdc Black
Ground /O White
Data in from GPS Green
Data out to GPS Yellow

POWER/NMEA connector

CAUTION:

If you donot haveabreaker inyour power circuit, you mug fit anin-line
1A quick-blow fusetothepostive(red) lead of the power cable.
Thisunit isnot intended for useon postiveground vesss.

The power connections should be made at adc power distribution pane
through anisolator switch, a1A circuit breaker or a1A quick blow fuse. Check
that al connectionsare clean and tight.

Thedc power system should be either:

» Negativeground, with the negative battery termina connectedtothevessd’s
ground.

* Hoating, with neither battery terminal connected to the vessal’ sground.

Thechartplotter isintended for useon vessals dc power systemsoperatingin
therange 10.0Vdcto 18.0Vdc (ie. 12V systems, not 24V or 32V systems). A
1.5m (5ft) power cableissupplied.

If alonger power cablerunisrequired, usethe supplied power cableto connect
to the unit, then use a suitable connector block to connect thefreeend tothe
extension cable. The supplied power cable hasacross-section of 2.0mn.

Longer power cablerunsmay requirelarger wiregaugesto minimiseany
voltagedrop inthecable. In order to determinethe correct supply cablesizeif
the power cable must be extended, estimate thelength of cable betweenthe
vessal’ smain power sourceand the connector block then select thewiresize
indicated by thedistanceinthefollowing table.

Maximum Extension Power Cable Lengths (m)

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

Maximum extension (m) 1.0 150 200 300 450 700
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Thedc power and NMEA inputs/outputs should be connected to the
POWER/NMEA connector & therear of the RayChart 420. The connector pin
functionsare detailed in thefollowing table.

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

» Connect the power supply using the standard power cable supplied, asfollows:

1. Connect themoulded power plug to the POWER/NMEA connector onthe
rear of the chartplotter. Run thefree end back to the vessel’ sdistribution
panel or, if insufficient cable length to ajunction box.

2. Cutthecabletolength and connect thered wire, viaafuse, tothe +ve
battery termina and the black wireto OV (-vebattery termind). Protect the
circuit witha 1A quick blow fuseor circuit bregker.

3. Useasuitablejunction box to connect to NMEA equipment if required.
4.  Cutany unused coresshort or insulate and tape back.
Note: If the power connectionsare accidentally rever sed, the syssemwill not

function. Useavolt meter to check that theinput power leads are connected
withthecorrect polarity.

5.7 System Check and Initial Switch On

When you haveingalled your Chartplotter and made all the connections, you
need to check your installation before using the system for navigation. If you
encounter any problems, refer to Chapter 6, Maintenance and Fault Finding.

EMC Conformance

Alwayscheck theingtdlation before going to seato make surethat it isnot
affected by radio transmissions, engine starting etc.
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System Check

Before performing thefunctiona test, check that:

* All securing boltsarefully tightened and mechanical locking arrangements
asspecified areinplace.

* All connectionshavebeen made.

« All connecting wiresare secured and protected as necessary.

Initial Switch On

Toswitch onthedisplay unit, 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
2.

Pressthe PAGE key to display the setup function bar.

Using trackpad left/right, select the SY STEM SET UPfunction and press
ENTER.

TheSY STEM SET UP menuisdisplayed, listing the parametersand their
current settings. The completelist, which you can scroll through, isshown
inthefollowing illustration:

SYSTEH SET UP

BEARING MODE
KEY BEEF
DISTANCE UNITS
SPEED UNITS
DEPTH UNITS
VARIATION
DATE FORMAT
TIME OFFSET
LANGUAGE
SIMULATOR
SIMULATED S0G
SIMULATED COG

TRUE

ON

rim
KNOTS
METRES
Bl

DD MM
uTC
ENGLISH
ON

5.0 Kts
340°T

Using trackpad up/down, sdect theLANGUAGE option.
Using trackpad | eft/right, select the required language.

PressENTER to returnto the setup functions. The chartpl otter now uses
the selected language.

PressCL EAR toreturnto thenormal chart screen.
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Checking the Chartplotter Operation

To confirmthat your chartplotter isoperating correctly, performthefollowing

checks:

1. Without aNavionics Microchart® card fitted, verify that theworld mapis
visble.

2. Pressthetrackpad | eft/right, up/down and check cursor movement and
normal scrolling action.

3. InsartaNavionicsMicrochart® card for theareaof your vessd.
Usethe RANGE key to zoom-into check that the new chart cartridgeis
being displayed.

4. Ensurethat position dataisavailable; usethe FIND SHIPfunction to check
that the cursor isfixed on thevessal symbol whichiscorrectly positioned
a 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 possible
causes of problemsyou may experiencewith your RayChart 420 Chartplotter.

6.1 Maintenance

Warnings

The chartplotter containshigh voltage and specialised circuitsonly accessible

A to qualified servicetechnicians- there are no user serviceable partsor

maaree  adjustments and the oper ator should not attempt to servicethe equipment.
The operator should not removetherear cover .

Routine checks

The Chartplotter isasealed unit. Maintenance procedures are therefore limited
to thefollowing periodica checks:

»  Wipethedisplay unit cleanwithadamp cloth.
» Examinethecablesfor signsof damage, such aschafing, cutsor nicks.

»  Check that the cable connectorsarefirmly attached and that the
connectionsto thevessel’ sdc power are clean and tight.

» Ensurethat the cartridge cover isawaysfitted correctly.

Note: Never usechemical or abrasive materialsto cleanthe chartplotter. If the
unitisdirty, wipeit withaclean, damp cloth.

Servicing and Safety

Raytheon equipment should be serviced only by authorised Raytheon service
technicians. They will ensurethat service procedures and replacement parts
used will not affect performance. Thereare no user servicegble partsinany
Raytheon product.

Some products generate high voltages, so never handle the cables/connectors
when power isbeing supplied to the equipment.

When powered up, al eectrica equipment produces electromagneticfields.
These can cause adjacent piecesof eectrica equipment tointeract with one
another, with aconsequent adverse effect on operation. In order to minimise
these effectsand enable you to get the best possible performance from your
Raytheon equipment, guidelinesaregiven intheingtalation ingructions, to
enableyou to ensure minimum interaction between different items of
equipment, i.e. ensure optimum Electromagnetic Compatibility (EMC).
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Alwaysreport any EM C-related problem to your nearest Raytheon dedler. We
use such informationtoimprove our quality standards.

Insomeingallations, it may not be possibleto prevent the equipment from
being affected by externd influences. Ingenerd thiswill not damagethe
equipment but it can lead to spurious resetting action, or momentarily may
result infaulty operation.

6.2 Resetting the system

Two typesof reset areavailablefor the Chartplotter:

» Power-On Resat: When you turnthedisplay unit off, then on again, the
screen revertsto the chart display with all windows cleared.

* Factory Reset: Thisresetsall valuesback to their original factory settings.
Note: Takecare- factory reset clearsall Waypoint and Route databases.
At power-on, the last-used values areretained for al the options, except for

thoselisted in thefollowing tablewhich arereset to thefactory default each
time.

Hem Power-on setting

Heading Mode North Up

Alarm ON, with last-used value
Contrast Level Within 30-70% range, if last-used value outside this range
Backlight Level ON at the lowest level if previously ON

» Toperformafactory rest:

1. Power off theunit.

2. Pressand hold CL EAR whilst powering up until <Erase backup
procedure> isdisplayed.

3. Either pressCL EAR to abort Factory Reset and resume normal Power-Up
or pressENT ER to continue Factory Reset.

4. PressENTER again; theunit restartsasfor afirst time Power Upwithal
vauesreset to their origina factory settings

Note: Thefactory default settingsarelisted in Chapter 4.
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6.3 Problem solving

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

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

Alwaysquotethe product seria number.

Fault finding

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 GPSconnection
Check the GPSreceiver/antenna

No fix Check that GPS receiver not obstructed
No dfix (RC420 only) Check beacon station coverage

Check antenna ground (see GPS antenna Installation Guide)
No NMEA data received Check the POWER/NMEA connector and the NMEA equipment
Loss of stored data, Return to dealer for internal battery chack
eg. waypoints

No detailed chart data

Check that Nav-Chart card is pushed fully home
Check that the Nav-Chart card has appropriate cartography

Other problems

visit website www.raymarine.com
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6.4 Worldwide support

Inthefirg instance, contact the authorised distributor in your own country.
A ligt of worldwide distributorsis supplied with your system.

Or visit the Raytheon World Wide Web site;
VWWWWV.raymarine.com

How to contact Raytheon Marine (US)

For accessories and parts

Many Raytheon accessory items and parts can be abtained directly from your
authorized Raytheon dedler. However, if you arein need of anitem not
avallablefromtheretailer, please contact:
Sdlesé& Order Servicesat: 1-800-539-5539 Extenson 2333

or  (603)881-5200 Extension 2333

Sdes& Order Servicesareavailable Monday through Friday 8:15amto
5:00pm Eastern Standard Time.

Pease havethe Raytheon item or part number ready when caling if placing an
order . If you are not surewhich itemisappropriatefor your unit, you should
first contact the Technical Support Department at:

1-800-539-5539 Extension 2444
or (603) 881-5200 Extension 2444
to verify your requirements.

For technical support

For technical support, call:  1-800-539-5539 extension 2444
or  (603)881-5200 Extension 2444

The Raytheon Fax numberis 1-603-864-4756

Or visit the Raytheon Marine World Wide Web site:
VWWWV.raymarine.com

Our Technica Support specidistsare availableto answer questions about
ingtalling, operating and trouble-shooting all Raytheon products. Questions
may beaddressed directly to our Technica Support Department viaemail at:
rmc_tech_raytheon@raymarine.com

For product repair and service

Inthe unlikely event your Raytheon unit should develop aproblem, please
contact your authorized Raytheon dedler for assstance. Thededler isbest
equipped to handle your servicerequirementsand can offer timesaving helpin
getting the equipment back into normal operation.
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Inthe event that repairs can not be obtai ned conveniently, product service may
also be obtained by returning the unit to Raytheon’ s Product Repair Center
using the prepaid UPS shipping tag supplied with your unit to:

Raytheon Product Repair Center
22 Cotton Road Unit H
Nashua, NH 03063

The Product Repair Center isopen Monday through Friday 8:15am. to 5:00pm
Eastern Standard Time. All productsreturned to the Repair Center are
registered upon receipt. A confirmation letter will be sent to you acknowledging
therepair status and the product’ sreference number.

Should you wishto inquire about therepair status of your unit, contact the
Product Repair Center at 1-800-539-5539 Ext. 2118. Please have the product
reference number, or unit serial number, ready whenyou cal. Wewill do
everything possibleto repair and return your unit asquickly aspossible.

How to contact Raytheon Marine (Europe)

Raytheon Marine Company
AnchoragePark
Portsmouth

PO35TD England

Td: +44(0)239269 3611
Fax: +44(0)23 9269 4642

For accessories and parts

In Europe, Raytheon support, service, accessories and parts may be obtained
from your authorised deder. Pleaserefer to thelists of component part numbers
and accessoriesin Chapter 5, Installation and have the Raytheon part number
ready when contacting your dedler.

If you are not surewhichitemisappropriatefor your unit, you should first
contact the Customer Services Department .

For technical support
The Customer Services Department handles enquiriesconcerning ingtal lation,
operation, fault diagnosisand repair.
For technical helpdesk, Tdl:  +44(0)2392714713
Fax: +44(0)239266 1228

Our technical support staff may aso bereached viaemail at:
techsupra@raytheon.com



6-6

RayChart 420/420D Chartplotter




Appendix A: Specification

Appendix A: Specification

CE Conforms to 89/336/EEC(EMC), EN60945:1997
Y2K Compliant
Size 184mm (7.3in) x 168mm (6.7in) x 75mm (3in), excluding trunnion
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%t095% RH
Mounting Trunnion (yoke) or panel
Power Input 10.0Vdc to 18.0Vdc 12Vdc nominal
Consumption - Typical ~ <9.6W @12Vdc including GPS or dGPS
Controls 6 defined keys and trackpad
Display type Film Super Twist Neumatic -(FSTN) LCD
320 x 240 pixels (aVGA) monochrome portrait with
4 grey scales, 4 levels of backlighting, 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 transmit
Waypoint upload/download (WPL and RTE)
GPS  GPS/dGPS* antenna
Position data GPS (RC420), dGPS* (RC420D)
Cartography Navionics Microchart cartridge
Software update Via Cartography cartridge interface
Memory Capacity: Waypoints: 500 max

(20 routes of up to 50 waypoints)
Track history: 2000 points
Protection: Built in Lithium battery giving 3 to 5 years usage

* Differential GPS
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Appendix B: NMEA data

Connector Received Transmitted
POWER/NMEA GGA, GSV, GSA, GLL, GGA, GSV, GSA, GLL,
VTG, MSS, WPL, RTE, VTG, MSS, WPL, RTE
XTE, APB, BWR, MSK
Connector Received Transmitted
GPS GGA, GSU, GSA, GLL, MSK

VTG, MSS
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Appendix C: List of abbreviations

BDI
BTW
CDI
COG

dGPS
DTG
EMC
ETA
GPS
HDOP

MOB

NMEA

SOG

TTG
WPT
XTE

Bearing Deviation Indicator
Bearing To Waypoint
Course Deviation Indicator

Course Over Ground. Theactua direction of your vessd’s
movement over theground.

Differentid Globa Positioning System
Digance To Go

Electro-Magnetic Compatibility
Edtimated Timeof Arriva

Globa Positioning System

Horizontal Dilution Of Precision. The multiplicative factor that
modifiesranging error. It iscaused solely by the geometry
between your vessel and your set of satellites.

Man OverBoard

National Marine Electronics Association (interconnection
standard)

Speed Over Ground. Therate of movement of thevessdl over the
ground.

TimeToGo
Waypoint
Cross Track Error
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Installation Template T1

Drill hole
5mm (3/16")
diameter

(4 positions)

164.2 mm (6.46 in)

Drill hole
6 mm (1/4")
diameter
(4 positions)

| N Drill hole 10 mm (3/8") diameter (4 positions)

\/
' CI;‘ 125 mm (4.92 in) !; /
|
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Limited Warranty Certificate

Raytheon Marine Company warrantseach new Light Marine/Dealer Distributor Product to be of good materials
and workmanship, and will repair or exchange any partsproven to be defectivein material and workmanship
under normal usefor aperiod of 2 years’24 monthsfrom date of saleto end user, except as provided below.

Defectswill becorrected by Raytheon Marine Company or an authorized Raytheon dedler. Raytheon Marine
Company will, except as provided bel ow, accept |abor cost for aperiod of 2 years’24 monthsfrom the date of
saleto end user. During this period, except for certain products, travel costs (auto mileage and tolls) up to 100
round trip highway milesand travel timeof 2 hours, will be assumed by Raytheon Marine Company only on
productswhere proof of installation or commission by authorised service agents, can be shown.

Warranty Limitations

Raytheon Marine Company Warranty policy doesnot apply to equipment which has been subjected to accident,
abuse or misuse, shipping damage, dterations, corrosion, incorrect and/or non-authorized service, or equipment
onwhichthesaria number has been altered, mutilated or removed.

Except where Raytheon Marine Company or itsauthorized dealer has performed theingtallation, it assumesno
responsibility for damageincurred during install ation.

ThisWarranty doesnot cover routine system checkoutsor alignment/cdibration, unlessrequired by replacement
of part(s) intheareabeing aligned.

A auitable proof of purchase, showing date, place, and serid number must be made availableto Raytheon Marine
Company or authorized service agent at thetime of request for Warranty service.

Consumableitems, (such as: Chart paper, lamps, fuses, batteries, styli, stylus/drive belts, radar mixer crystals/
diodes, snap-inimpeller carriers, impellers, impeller bearings, and impeller shaft) are specificaly excluded from
thisWarranty.

Magnetrons, Cathode Ray Tubes (CRT), hailer hornsand transducersarewarranted for 1 year/12 monthsfrom
date of sde. Theseitemsmust bereturned to aRaytheon Marine Company facility.

All costsassociated with transducer replacement, other than the cost of thetransducer itself, are specificdly
excluded fromthisWarranty.

Overtimepremiumabor portion of servicesoutsideof norma working hoursisnot covered by thisWarranty.

Travel cost alowance on certain productswith asuggested retail price below $2500.00 isnot authorized. Wherv
or if repairsare necessary, these products must be forwarded to aRaytheon Marine Company facility or an
authorized dedler at owner’ sexpensewill bereturned viasurface carrier at no cost tothe owner.

Travel costsather than auto mileage, tollsand two (2) hourstravel time, are specificaly excluded onal products.
Travel costswhich are excluded from the coverage of thisWarranty includebut are not limited to: taxi, launch
fees, aircraft rental, subsistence, customs, shipping and communication chargesetc..

Travel costs, mileageand time, in excessto that allowed must have prior gpprova inwriting.
TOTHEEXTENT CONSISTENT WITH STATEAND FEDERAL LAW:

(1) THISWARRANTY ISSTRICTLY LIMITED TOTHETERMSINDICATED HEREIN, AND NO
OTHERWARRANTIESORREMEDIESSHALL BEBINDING ON RAY THEON MARINE COMPANY
INCLUDINGWITHOUT LIMITATION ANY WARRANTIESOF MERCHANTABLE ORFITNESSFOR
A PARTICULARPURPOSE.

(2) Raytheon Marine Company shall not beliablefor any incidental, consequentia or specia (including punitive
or multiple) damages.

All Raytheon Marine Company products sold or provided hereunder are merely aidsto navigation. Itisthe
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	Chapter 1: Overview
	1.1 Introduction
	How to Use This Handbook
	Terminology
	General
	Figure 1�1: Radar System
	Display Unit
	Scanner

	Display Unit Features
	Operating Modes
	Half -Screen Window Options
	Figure 1�2: Full Screen Operating Modes



	1.2 The Pathfinder Radar Display
	Pathfinder Radar Options

	1.3 The Chartplotter Display
	Chartplotter Display Options
	Figure 1�3: Typical Chartplotter Display

	Chartplotter Functions

	1.4 Operating Controls
	Figure 1�4: LCD Display Control Keys
	Trackpad and Cursor
	Moving the Cursor
	Context-Sensitive Cursor Control

	Dedicated Keys
	i. The associated operation is actioned, e.g. change chart scale (RANGE).
	ii. A pop-up menu is displayed, providing further options.
	iii. A set of soft keys is displayed, providing further functions.


	Soft Keys
	i. The associated operation is actioned, e.g. NORTH UP.
	ii. A sub-set of soft keys is displayed, providing further functions.
	iii. A pop-up menu is displayed, providing further options.


	Pop-Up Menus
	Figure 1�5: Typical Pop-up Menu

	Database Lists
	Figure 1�6: Typical Database List



	Chapter 2: Getting Started & Adjusting the Display
	2.1 Introduction
	Conventions Used
	Simulator

	2.2 Switching the Display On and Off
	Radar Mode
	To switch the Radar on, press and hold the POWER key until the unit beeps. The keys light up, the...
	Figure 2�1: Switching on the Radar Display

	To switch the radar scanner from Standby mode to Transmit mode, press the POWER key.
	Figure 2�2: Radar Transmit Mode

	You can switch on and adjust the display backlighting and contrast, if required, as described lat...
	To switch to Standby mode, press the POWER key. The display returns to the Standby screen, and th...
	To use Scanner off mode:
	1. Ensure that the radar is in Standby mode, warming up, or (if the unit is a Repeater) displayin...
	2. Press the CLEAR key. The message STANDBY. RADAR DATA NOT AVAILABLE appears in the radar pictur...


	Chart Mode
	To switch the display on in chartplotter mode, press and hold the POWER key until the unit beeps....
	CAUTION:
	Raychart chart displays are based on cartographic data that C-MAP believes to be accurate. Howeve...
	Figure 2�3: Switch On - Chart Mode


	Switch Off
	CAUTION:
	To provide protection against the damaging effects of UV light, it is advisable to replace the su...
	To switch the scanner and display unit off, press and hold the POWER key for three seconds. A cou...
	Figure 2�4: Switch Off



	Simulator Mode
	To view simulated image:
	1. Press MENU followed by the SYSTEM SET UP soft key. The set up menu pop-up is displayed.
	2. Use the trackpad to move the selection bar over the option SIMULATOR. The simulator soft keys ...
	3. In the system set up menu, press RADAR to view a simulated radar image, DATA to view the chart...
	4. Press ENTER twice to return to the default display.


	Changing the Brightness
	Adjusting the Brightness
	To change the screen brightness:
	1. Press the MULTI key to display the soft key controls (Radar mode soft keys are illustrated):
	2. The LIGHT soft key indicates the brightness level, use the trackpad (up or down) to increase o...
	3. Press ENTER to return to the default screen, with the new brightness level.
	To set the screen brightness to 100%: Press and hold the MULTI key for one second. The brightness...




	2.3 Controlling the Display
	Chart
	Radar
	Selecting the Mode of Operation
	To change the mode, press the DISPLAY key to show the DISPLAY pop-up, then press again to cycle t...
	Figure 2�5: Using the DISPLAY Key

	Selecting a Half-Screen Window for Display
	To select a window for display:
	From the full-screen Radar or Chart mode, press the DISPLAY key. The following soft keys are disp...
	4. To select a different window, press either SELECT WINDOWS soft key until the required window i...


	Switching Control Between Radar & Chart Screens
	Radar:
	Chart:
	To change the active window, press the RDR CHRT soft key to toggle control between the radar and ...

	Returning to the Full-Screen Display
	Press and hold the DISPLAY key for 2 seconds to return to the currently selected full-screen (upp...
	Figure 2�6: Radar Half-Screen Window Options



	Customizing the Screen Presentation Options
	Radar:
	Chart:
	Switching the Cursor Data Box On and Off
	To control the cursor data box:
	1. Press the SCREEN soft key.
	2. Press the CRSR BOX soft key to toggle the setting from OFF to ON or from ON to OFF.
	3. To return to the default soft key display, press ENTER.
	You can move the cursor data box using the context-sensitive cursor.


	Switching Radar Range Rings or Chart Grid On and Off
	To turn the range rings or chart grid on or off:
	1. Press the SCREEN default soft key.
	2. Press the RANGE RINGS or the CHRT GRID soft key to toggle the setting from OFF to ON or from O...


	Data Boxes
	To switch the group of data boxes on or off:
	1. Press the SCREEN default soft key.
	2. Press the DATABOXES soft key to toggle the setting from ON to OFF or from OFF to ON.
	To move any data box:

	1. Use the trackpad to position the cursor over the box until the letters BOX are displayed.
	2. Press ENTER to take control of the box, use the trackpad to move it to the required position, ...


	Waypoint Display - Radar mode
	To display the active waypoint:
	1. Press the SCREEN soft key.
	2. Press the WAYPOINT soft key to toggle the setting ON.
	Figure 2�7: Active Waypoint on a Radar Display



	Custom Options - Chart mode
	To switch the customized options on or off:
	1. Press the SCREEN default soft key.
	2. Press the CUSTOM soft key to toggle the setting from OFF to ON or from ON to OFF.




	2.4 Radar Display Control Functions
	Using the Zoom Function
	To enlarge an area:
	1. Press the DISPLAY key. The soft key labels are updated.
	2. Press the ZOOM soft key to display the following soft keys
	3. Press the required zoom option soft key, INTO WIN or FROM WIN.
	4. Use the trackpad to move the zoom box to the required area, and press ENTER.
	To move the enlarged area in view in the window:

	1. Move the cursor over the edge of the zoom box in the original radar picture, until the letters...
	2. Press ENTER to take control of the zoom box. The cursor shape changes to a four-way arrow.
	3. Use the trackpad to move the zoom box over the required area.
	4. Press ENTER again to drop the zoom box, update the enlarged version, and return the cursor to ...
	Figure 2�8: Radar Display Zoom Window



	Offsetting the Center
	To change the center:
	1. Move the cursor over the center of the radar picture, until the letters CTR are displayed.
	2. Press ENTER to take cursor control of the center point. The cursor changes to a four-headed ar...
	3. Move the cursor to the required off-center position.
	4. Press ENTER again to set the position and return to normal cursor control.
	Figure 2�9: Radar Display with an Offset Center

	To return the center of the radar picture to the center of the screen, repeat step�1 and then pre...


	Hiding the Ship’s Heading Marker (SHM)
	To hide the heading marker:
	1. Position the cursor over the heading marker, so that the text SHM is displayed.
	2. Press and hold CLEAR. The heading marker is hidden until you release the CLEAR key.



	2.5 Chart Display Control Functions
	Moving Around the Chart
	Changing the Chart Center
	To center the chart:
	1. Use the trackpad to move the cursor to the vessel’s position. The cursor text POS is displayed.
	2. Press CLEAR. The chart is moved so that your vessel’s position is in the center of the screen.
	To move your vessel’s position off-center:

	1. Move the cursor over your vessel’s position until the letters POS are displayed.
	2. Press ENTER to take control of the chart position. The letters POS are now in inverse video, a...
	Figure 2�10: Changing the Chart Center

	3. Use the trackpad to move the cursor to the required position.
	4. Press ENTER to select the position and return to normal cursor control. The chart is redrawn w...


	Using FIND SHIP
	To release the cursor from homed mode press the trackpad to move the cursor away from the vessel’...
	Synchronise the Radar and Chart

	Changing the Chart Scale
	To change the scale quickly, press and hold the required arrow on the RANGE key.
	To zoom in to a larger-scale (more detailed) chart:
	1. Use the trackpad to position the cursor in the area you wish to see in more detail.
	2. Press the lower part of the RANGE key to zoom into the area.
	3. If further chart enlargement is available using the current chart card you can press the botto...
	Figure 2�11: Chart Boundaries

	4. When no further chart detail is available, as you press the bottom of the RANGE key, the effec...
	To zoom out to a smaller-scale (less detailed) chart, simply press the upper part of the RANGE ke...




	2.6 Typical Chart Scenarios
	Place and Goto a Waypoint
	Make and Follow a Route
	Review Your Passage Plan
	Displaying the Radar and Synchronizing Radar & Chart


	Chapter 3: Standard Radar Operations
	3.1 Introduction
	3.2 Range Control
	Changing the Range
	Figure 3�1: Changing the Radar Range
	Each time you press the RANGE key, the range changes to the next available setting. The system wi...
	To change the range quickly, press and hold the required arrow on the RANGE key.
	The Standard Range Scale

	Determining Actual Radar Range
	Figure 3�2: Determining Radar Range


	3.3 Interpreting and Adjusting the Radar Picture
	Identifying False Echo Returns
	Side Lobes
	Figure 3�3: Side Lobes

	Indirect Echoes
	Figure 3�4: Indirect Echoes

	Multiple Echoes
	Figure 3�5: Multiple Echoes

	Blind Sectors or Shadow Effect

	Adjusting Gain, Sea Clutter, Rain Clutter and Tune
	Figure 3�6: Radar Status Bar
	To adjust a parameter:
	1. Select a range appropriate to the adjustment you wish to make. The optimum Tune setting varies...
	2. Press GAIN or MULTI. The slider soft keys are displayed. The last-used slider is highlighted (...
	3. Press the required soft key so that the slider box is highlighted. The TUNE and GAIN soft keys...
	4. Use the trackpad to move the slider up or down. You can press and hold the control to move the...
	5. When you have set all the controls to the levels you require, press ENTER, or CLEAR to clear t...

	Gain Control and Sea Control
	Gain Control
	Sea Clutter Control
	Figure 3�7: Sea Clutter


	Tuning the Receiver
	Rain Clutter Control, using RAIN and FTC
	Figure 3�8: Rain Clutter


	Changing the Targets Display
	Figure 3�9: Status Bar
	To change the settings of the target modes:
	1. Press the TARGETS default soft key. The target option soft keys are displayed, with the curren...
	2. Press the appropriate soft key to toggle the required setting between OFF and ON.
	3. When the required options are highlighted, press ENTER. The screen returns to the default disp...

	Interference Rejection
	Figure 3�10: Interference Rejection

	Target Expansion
	Target Wakes


	3.4 Measuring Range and Bearing Using VRM/EBLs
	Figure 3�11: EBL and VRM Displays
	Measuring Range and Bearing to Target from Vessel
	Placing a VRM/EBL
	To place a VRM/EBL when one is not already displayed:
	1. Press VRM/EBL.
	Figure 3�12: Placing a VRM
	2. If required, use the trackpad controls to change the radius (range) of the VRM circle and the ...
	3. Press ENTER to drop the VRM/EBL. The radar shows this VRM/EBL as a short-dashed line, and the ...
	4. Read the range and bearing to the target or point, which is shown in the VRM/EBL data box.
	5. If required, you can move or delete the VRM/EBL data box using the context-sensitive cursor.
	To place a VRM/EBL when one is already displayed:

	1. Press VRM/EBL to display the VRM/EBL soft keys.
	2. Press the soft key for the VRM/EBL you require, to toggle the setting from OFF to ON.
	3. Position the EBL/VRM using the trackpad, and press ENTER to drop it. The radar shows the VRM/E...


	Moving an Existing VRM/EBL
	To move the VRM and/or EBL:
	1. Move the cursor over the VRM or EBL you wish to change. If you wish to change the VRM and EBL ...
	2. Press ENTER to take control of the object. The object(s) under control is displayed as a solid...
	3. Move the EBL to the new angle and/or change the VRM radius (range) using the trackpad controls.
	4. Press ENTER again to drop the VRM/EBL in its new position, or CLEAR to abandon the operation a...


	Deleting an Existing VRM/EBL
	You can delete a VRM/EBL by using the VRM/EBL key to display the soft keys, and pressing the requ...
	Alternatively, you can delete an existing VRM/EBL using the context- sensitive cursor. To do so:
	1. Move the cursor over the VRM/EBL you wish to control, until the letters VRM, EBL, or VRM/EBL a...
	2. Press CLEAR.



	Measuring Range and Bearing Between Targets (FLOAT)
	Floating a VRM/EBL
	To float a VRM/EBL pair using the keys:
	1. If one is not already present, place a VRM/EBL pair as described in the previous section.
	2. Press VRM/EBL to display the VRM/EBL soft keys.
	3. Press the FLOAT soft key. The soft keys are updated, with the relevant options displayed.
	4. Press the FLOAT 1 soft key to float VRM/EBL1, or the FLOAT 2 soft key to float VRM/EBL2.
	5. Use the trackpad to move the origin of the VRM/EBL to the required position (over the first ta...
	6. Press ENTER to drop the VRM/EBL in its new position, or CLEAR to abandon the operation and ret...
	7. Use the context-sensitive cursor to take control of the VRM and/or EBL, to obtain the range an...
	8. Read the range and bearing information from the VRM/EBL data box.


	Moving and Unfloating a Floating EBL
	To move or unfloat a floating VRM/EBL using the cursor:
	1. Move the cursor over the origin of the VRM/EBL you wish to control, until the letters FLT are ...
	2. If you wish to unfloat the VRM/EBL, press CLEAR. The origin of the VRM/EBL is reset to your ve...
	3. Alternatively, if you wish to move the floating VRM/EBL, press ENTER to take control of it and...
	To unfloat a floating VRM/EBL using the keys:

	1. Press VRM/EBL to display the VRM/EBL soft keys.
	2. Press the FLOAT soft key.
	3. Press the UNF LOAT 1 soft key to unfloat VRM/EBL1, or the UNFLOAT 2 soft key to unfloat VRM/EBL2.



	Controlling VRM/EBL Data Boxes
	To move a VRM/EBL data box, using the context-sensitive cursor:
	1. Move the cursor over the box until the letters BOX are displayed, and press ENTER to take curs...
	2. Use the trackpad to move the box to its new location, and press ENTER to drop it and return to...
	To control the VRM/EBL data boxes:

	1. Press VRM//EBL to display the VRM/EBL soft keys.
	2. Press the VRM/EBL DATABOX soft key to toggle the setting from OFF to ON or from ON to OFF.



	3.5 Setting Guard Zones and Alarms
	Figure 3�13: Guard Zone Display
	Placing a Guard Zone
	To place a guard zone:
	1. Press ALARMS. The soft keys are displayed.
	2. If necessary, press the soft key for the guard zone you require, to toggle the setting between...
	Figure 3�14: Placing a Guard Zone

	3. If necessary, use the trackpad to move the corner of the guard zone to the required position. ...
	4. Press ENTER to drop the corner in its new position and redraw the zone, or CLEAR to abandon th...
	5. If required, use the context-sensitive cursor to reposition other corners/ sides of the zone i...


	Moving, Reshaping or Deleting a Guard Zone
	You can move, reshape or delete an existing guard zone using the context- sensitive cursor. To do...
	1. Move the cursor over the guard zone corner or side that you wish to control, until the letters...
	2. If you wish to delete the whole zone, press CLEAR.
	3. Alternatively, if you wish to move the corner or side, press ENTER to take control of it. The ...
	4. Move the corner or side to the new position, as described on the previous page.
	5. Press ENTER again to drop the corner or side in its new position, or CLEAR to abandon the oper...
	6. If required, reposition the cursor and repeat steps 3 to 5 to move the other corners or sides.
	You can also delete (turn off) a zone by pressing the ALARMS key, and then pressing the appropria...


	Controlling Guard Zone Alarms
	To clear the alarm, press any key (on the master or repeater display).
	To change the alarm sensitivity setting:
	1. Press MULTI to display the sliders.
	2. Press the ALARM soft key to highlight the Alarm slider.
	3. If required, press the soft key again to toggle the setting between OFF and ON. You can only m...
	4. Use the trackpad to increase or decrease the alarm slider setting. You can press and hold the ...
	5. The higher the setting, the more sensitive the alarm, and the smaller the target density requi...
	6. Press ENTER to clear the slider display.



	3.6 MARPA
	Introduction to MARPA
	SAFTEY NOTICES
	Risk Assessment
	Target Data
	Target Vector and History
	Repeater Displays
	Radar Range Scales

	Using MARPA
	Acquire a Target
	To acquire a target:
	1. Press the MARPA soft key to display the ACQUIRE TARGET soft keys.
	2. Position the cursor over the required target and press the ACQUIRE TARGET soft key. The symbol...
	3. Press ENTER or CLEAR to return to the default display.


	Cancel a Target
	To cancel a target using the context-sensitive cursor:
	1. Move the cursor over the target, the following soft keys are displayed.
	2. Press the CANCEL TARGET soft key to cancel target tracking and remove the symbol from the disp...

	1. Press the default soft key MARPA to display the MARPA soft keys.
	2. Press the MARPA LIST soft key, the database list is displayed.
	3. Use the trackpad to select a target, then press the CANCEL TARGET soft key to remove the selec...
	4. Press CLEAR to remove the database list.


	View Target Data
	To view (or hide) target data using the context sensitive cursor:
	1. Move the cursor over the target for which you require data. The letters MARPA and the followin...
	2. Press the MARPA BOX ON/OFF soft key to toggle the data box on/off for the selected target.The ...
	Figure 3�15: MARPA Target Data Box

	To view (or hide) target data using the default soft keys:

	1. Press MARPA to display the MARPA soft keys.
	2. Press the MARPA BOX ON/OFF soft key to toggle the data box on. The target data box is displaye...
	3. Press the MARPA BOX ON/OFF soft key again to toggle the data box off.
	To view the MARPA database list and a target data box:

	1. Press MARPA followed by the MARPA LIST soft key, the database list is displayed.
	2. Use the trackpad to select a target, then press the MARPA BOX ON/OFF soft key to toggle the da...
	3. Press CLEAR to remove the database list.
	Figure 3�16: MARPA Database List

	To cancel all targets:

	1. Press MARPA followed by MARPA LIST to display the database list.
	2. Press the CANCEL ALL soft key. You are prompted to confirm. Press YES to continue, all the MAR...





	Chapter 4: Integrated Radar Operations
	4.1 Introduction
	4.2 Changing the Heading Mode
	True and Relative Motion
	Figure 4�1: Radar Heading Modes
	1. A locked heading over a SeaTalk connection
	2. The heading at the time Course Up was selected
	To change the heading and motion mode:

	1. Press the HDG MODE default soft key.
	2. Press the soft key corresponding to the mode you require. The radar picture changes to the sel...
	3. Press ENTER to clear the heading mode soft keys. The current orientation is indicated in the s...



	4.3 Using Marks
	To place a mark symbol:
	1. Press the MARKS key. The soft keys PLACE MRK AT CURSOR and PLACE MRK AT VESSEL are displayed.
	2. To place a mark at the cursor, position the cursor at the required point. If you are displayin...
	3. To place a mark at the vessel position, press PLACE MRK AT VESSEL. The mark is placed using th...
	i. Press the YES soft key to replace this old mark with the new mark.
	ii. Press the NO soft key to keep the old mark and display the next oldest mark. You can keep pre...
	iii. Press CLEAR to keep all the existing marks, and cancel the new mark placement.
	If you have placed a mark and wish to move it later:


	1. Move the cursor over the mark until the letters MRK are displayed.
	2. Press ENTER to take control of the mark.
	3. Move the mark to the new position using the trackpad.
	4. Press ENTER again to drop the mark in its new position, or CLEAR to abandon the operation and ...
	To delete an individual mark, move the cursor over the mark until the letters MRK are displayed, ...


	4.4 Man Overboard (MOB)
	To initiate the MOB procedure, press and hold the MARKS key for two seconds. The Pathfinder Radar...
	Figure 4�2: MOB Alarm

	To cancel the MOB, press and hold the MARK key for 2 seconds.

	4.5 Cursor Echo

	Chapter 5: Standard Chart Operations
	5.1 Introduction
	Safety
	CAUTION:
	The equipment should not be used as a substitute for good navigational practice nor for official ...


	5.2 Using Chart Cards
	Inserting a Chart Card
	To insert a chart card:
	1. Check that the card is a C-MAP NT C-Card with the required chart stored on it.
	2. Open the card cover, at the lower left of the display front panel.
	3. Hold the card with the title label towards the left, as shown in the illustration.
	4. Gently push the card into one of the two slots. It will only go in if it is correctly oriented...
	5. Close the card cover until it clicks shut, to prevent water entering the display unit.
	Figure 5�1: Removing the Chart Card



	Removing a Chart Card
	To remove a chart card:
	1. Open the card cover, at the lower left of the display front panel.
	2. Press on the card you wish to remove, and move the top of the card to the left to clear the re...
	3. Remember to close the card cover so that it clicks shut, to prevent water from entering the ca...


	Displaying the Chart Data
	To zoom in:
	1. Use the trackpad to move the cursor inside one of the chart boxes, and press the lower part of...

	Displaying Object Information
	To obtain the chart object, port or tide information:
	1. Move the cursor over the symbol for which you require the information. An Object data box such...
	2. To view further details, press ENTER. The details available are listed on- screen in an object...
	3. Press CLEAR twice to remove the pop-up from the screen and return to the default display.

	Chart Source Data
	To obtain chart source data, move the cursor so that is not over a symbol, then press ENTER. An o...

	Port Area
	Figure 5�2: Port Symbols

	Tide Data
	Figure 5�3: Tide Data
	To select a time, use the trackpad to move the cursor to the required time.
	To change the day press PREV. DAY, DAY or TODAY, as required. Alternatively, press SET DAY; to ch...

	Nearest
	To obtain the information for the nearest port facility:
	1. Move the cursor to the required position – this can be anywhere on the chart and may be over a...
	2. Press the NEAREST soft key. The port facility symbols are displayed.
	3. Use the trackpad to highlight the required facility, then press ENTER.
	4. The nearest ports providing that facility are listed with distance and bearing to the port. If...
	5. Press CLEAR to return to the default display.
	Figure 5�4: Nearest Port - Typical Data





	5.3 Working with Waypoints
	Introduction
	Placing a Waypoint
	To access the place waypoint soft keys, press MARKS:
	To place a waypoint at the cursor position or at the vessel position:
	1. Press either the PLACE WPT AT CURSOR or the PLACE WPT AT VESSEL soft key. The waypoint is adde...
	2. Press CLEAR or ENTER to remove the place waypoint soft keys.
	To place a waypoint using the Waypoint List:

	1. Press MARKS, followed by the WAYPOINT LIST soft key. The Waypoint List and associated soft key...
	2. Press the MAKE NEW WAYPOINT soft key. The waypoint is placed at the current vessel position, o...


	Selecting a Waypoint
	To select a waypoint using the cursor:
	1. Move the cursor over the waypoint, until the letters WPT are displayed. The Waypoint Data box ...
	To select a waypoint using the Waypoint List:

	1. Press MARKS, followed by the WAYPOINT LIST soft key. The Waypoint List and associated soft key...
	2. Use the trackpad to move the selection bar up and down the list to highlight the required wayp...


	Waypoint Data Display
	To display the waypoint data box, move the cursor over the waypoint. The waypoint data box is dis...
	To remove the waypoint data box and soft keys either:
	To display the waypoint details from the waypoint list:

	Editing the Waypoint Details
	To edit a waypoint:
	1. Select the waypoint, using the cursor or the waypoint list, as previously described. The waypo...
	2. Press the EDIT WAYPOINT soft key. The Edit Waypoint soft keys are displayed:
	3. To edit the symbol, press the SYMBOL soft key.
	4. To edit the waypoint name, press the NAME soft key.
	5. To edit the waypoint position, press the EDIT WAYPOINT soft key, followed by POSITION. The Way...


	Erasing a Waypoint
	To delete a waypoint using the cursor:
	1. Move the cursor over the waypoint, until the letters WPT are displayed. The waypoint soft keys...
	2. Press the ERASE WAYPOINT soft key. The waypoint is removed from the screen and the Waypoint Li...
	To delete a waypoint using the waypoint list:

	1. Select the waypoint from the waypoint list as previously described. The waypoint list soft key...
	2. Press the EDIT WAYPOINT soft key, followed by ERASE WAYPOINT. The waypoint is removed from the...


	Moving a Waypoint
	CAUTION:
	Take care when editing waypoints as it is possible to move waypoints that are used in routes stor...
	To move a waypoint using the cursor:

	1. Move the cursor over the waypoint, until the letters WPT are displayed. The waypoint soft keys...
	2. Press MOVE WAYPOINT, the cursor changes to a four-headed arrow.
	3. Move the cursor to the required waypoint position. Press ENTER to set the position and return ...
	To move a waypoint using the Waypoint Edit functions:

	1. Select the waypoint using either the cursor or the waypoint list as described above. The waypo...
	2. To edit the waypoint position proceed as previously described in Editing the Waypoint Details ...



	5.4 Working with Routes
	To access the route soft keys, press the default soft key ROUTE:
	Creating a New Route
	To make a new route by placing waypoints:
	1. If necessary, move the cursor to the area in which you wish to make the route, and select a su...
	2. Press the ROUTE soft key, then press the MAKE ROUTE soft key. The make route soft keys are dis...
	3. Move the cursor to the position on the chart where you want your first waypoint to be. Press t...
	4. Move the cursor to the next waypoint position. A dotted line connects the cursor to the last p...
	5. Press PLACE WAYPOINT again. The waypoint is placed and the dotted line changes to a solid line.
	6. Repeat steps 4 and 5 until you have placed all your waypoints. You can have up to 50 waypoints...
	7. When you have entered all your waypoints, either:


	Saving the Current Route
	To save and name the current route:
	1. To access the SAVE ROUTE soft key, press the ROUTE soft key, followed by MORE.
	2. Press the SAVE ROUTE soft key. The save route pop-up and the NAME ROUTE soft keys are displaye...
	3. The next available entry on the route list is highlighted. (If required, you can use the track...
	Figure 5�5: Save Route Window

	4. If you do not wish to name or re-name the route, press the NO soft key to clear the list. The ...
	5. Press ENTER to finish and clear the Name List, or press CLEAR to cancel the operation. To retu...


	Clearing the Current Route
	To clear the current route:
	1. Press the ROUTE default soft key or place the cursor over a route leg until the text RTE is di...
	2. If you are following the current route the STOP FOLLOW soft keys are displayed. To cancel the ...
	3. If the route has not been saved the SAVE ROUTE soft keys are displayed. To clear the route, wi...


	Retrieve a Route From the Database
	To select a route as the current route:
	1. Press the ROUTE soft key, followed by MORE, then press ROUTE LIST. The route list is displayed...
	2. Use the trackpad to select the required route then press the SHOW ROUTE soft key. The chart is...
	Figure 5�6: Route List Window



	Displaying Route Information
	Route Leg and Waypoint Information
	To display information about a route leg, move the cursor over the leg until the letters RTE are ...
	To display information about a route waypoint, move the cursor over the waypoint until the letter...

	Using Route Information to Review Your Passage Plan
	To display information about any route in the database:
	1. Press the ROUTE soft key, followed by MORE, then press ROUTE LIST. The route list is displayed...
	2. Use the trackpad to select the required route, then press the ROUTE INFO soft key. The Route I...
	To change the SOG used for ETA calculations:

	1. Press one of the PLANNED SOG keys to switch from actual to planned SOG.
	2. Press the up or down PLANNED SOG keys to change the planned SOG value. The Time values in the ...
	3. Press the ACTUAL SOG key to use the actual SOG value rather than a planned one.
	Figure 5�7: Route Information Window

	4. Press ENTER to remove the Route Information window, then ENTER or CLEAR to return to the route...
	5. To return to the default soft key display, press ENTER.



	Using the Route List to Erase and Name a Route
	To select a route to delete or re-name:
	1. Press the ROUTE soft key, followed by MORE, then press ROUTE LIST. The route list is displayed...
	2. If you ERASE a route you are prompted to confirm. Press NO to cancel the operation, then ENTER...
	3. If you NAME a route, use the trackpad to move the cursor right or left to the character you wi...
	4. Press ENTER to clear the Name List, or CLEAR to cancel the name then to return to the default ...


	Editing a Route
	Inserting a Waypoint into a Route
	To insert a new waypoint in the current route:
	1. Move the cursor over the route leg into which you wish to insert a waypoint. The letters RTE a...
	2. Press ENTER. The cursor changes to a four-way arrow, controlling a new waypoint. The waypoint ...
	3. Move the new waypoint to the required position, and press ENTER to drop it and return to norma...


	Adding Waypoints at the End of the Route
	To add waypoints at the end of the route:
	1. Press the ROUTE soft key, followed by the EDIT ROUTE soft key. The Make Route soft keys are di...
	2. Move the cursor to the required location, and press PLACE WAYPOINT soft key. If you place the ...
	3. Place as many waypoints as required, and press the ACCEPT ROUTE soft key, the default soft key...


	Removing a Waypoint from the Route
	To remove a waypoint from the current route:
	1. Move the cursor over the required waypoint until the letters WPT are displayed. The waypoint s...
	2. Press the REMOVE WAYPOINT soft key. The waypoint is removed from the route and the route is re...


	Reversing the Route
	To reverse the route, so you can Follow the route back:
	1. Either press the ROUTE soft key followed by MORE, or move the cursor over the required waypoin...
	2. Press the REVERSE ROUTE soft key. The current route is reversed on the screen.




	5.5 Following Routes and Going to Points
	To access the Goto/Follow soft keys, press the default soft key GOTO (the soft keys differ if a f...
	Follow a Route
	To follow the current route:
	1. Press the GOTO default soft key. The Goto/Follow soft keys are displayed.
	2. Press the FOLLOW ROUTE soft key.

	1. Place the cursor over a route leg until the letters RTE and the route soft keys are displayed ...
	To follow the current route in reverse:

	1. Press the ROUTE default soft key, followed by MORE. The route soft keys are displayed.
	2. Press the REVERSE ROUTE soft key. The current route is reversed on the screen. Press ENTER or ...
	3. Press the GOTO default soft key. The Goto/Follow soft keys are displayed.
	4. Press the FOLLOW ROUTE soft key.

	1. Place the cursor over the route leg until the letters RTE and the route soft keys are displaye...

	Target Point Arrival
	To cancel the arrival alarm and go towards the next waypoint in the route, either press any key o...

	Other Follow Route Options
	Joining a Route
	To start tracking the current route at a selected waypoint:
	1. Move the cursor over the required waypoint until the letters WPT and the waypoint soft keys ar...
	2. Press the FOLLOW FROM HERE soft key. Your vessel follows the route, using the selected waypoin...
	3. To return to the default display, move the cursor away from the waypoint or press CLEAR or ENTER.


	Advancing to a Waypoint
	Once you are following a route, you can advance to the next waypoint, even if you have not reache...
	1. If necessary, press the GOTO default soft key to display the Goto/Follow soft keys.
	2. Press the WAYPOINT ADVANCE soft key. The current leg of the route is abandoned and the next wa...


	Restart Cross Track Error (XTE)
	To restart XTE:
	1. Press the GOTO default soft key, the Follow/Goto soft keys are displayed.
	2. Press the RESTART XTE soft key. The route origin moves to the current vessel position, thus th...



	Going To an Individual Target Point
	To navigate directly to an existing waypoint:
	1. Use the trackpad to position the cursor over the required waypoint until the letters WPT and t...
	2. Press the GOTO WAYPOINT soft key. Navigation to the selected waypoint begins. The soft key STO...
	3. To return to the default soft key display, move the cursor away from the waypoint or press ENT...
	To navigate directly to the cursor position:

	1. Use the trackpad to position the cursor as required.
	2. Press the GOTO default soft key, followed by GOTO CURSOR. If navigation is currently in progre...
	3. To return to the default soft key display, move the cursor away from the waypoint or press ENT...


	Stop Follow or Stop Goto
	To stop following the route or target point either:
	1. If necessary, press the GOTO soft key, then press the STOP GOTO/FOLLOW soft key.
	1. Move the cursor over any waypoint or leg in the current route, then press the STOP GOTO/FOLLOW...


	5.6 Transferring Waypoints and Routes
	Displayed SeaTalk Waypoints
	Managing Database Lists
	CAUTION:
	The function COPY WPTS FROM HSB replaces the existing waypoint and route lists with the transferr...
	To receive incoming waypoints on SeaTalk or NMEA:

	1. To display the waypoint list press MARKS followed by the WAYPOINT LIST soft key. Press the WAY...
	2. Press the soft key RECEIVE WPTS FROM ST/NMEA. The soft key changes to STOP RECEIVING WAYPOINTS...
	3. To disable waypoint transfer, press the soft key STOP RECEIVING WAYPOINTS. Alternatively, pres...
	To send the waypoint list on NMEA:

	1. Display the waypoint list as previously described, then press the WAYPOINT TRANSFER soft key.
	2. Press the soft key SEND WPT LIST ON NMEA. The soft key changes to STOP SENDING WAYPOINTS. The ...
	To receive the waypoint and route lists via HSB:
	CAUTION:
	Copying waypoints from another HSB instrument overwrites any existing waypoint and route lists.

	1. Display the waypoint list as previously described, then press the WAYPOINT TRANSFER soft key.
	2. Press the soft key COPY WPTS FROM HSB, you are prompted to confirm. Press NO to cancel the ope...



	5.7 Using Tracks
	To access the track controls:
	1. From the chart display, press the MENU key to display the chart set up soft keys.
	2. Press the TRACK SETUP soft key to display the Track soft keys:

	Setting Up a Track
	To set up a track:
	1. Press the TRACK INTERVAL soft key. Press the appropriate soft key to set either a time interva...
	2. Press the TRACK OFF ON soft key to toggle tracks on.


	Clearing the Current Track
	To clear the current track:
	1. Press the CLEAR TRACK soft key.
	2. If the track has not been saved the SAVE TRACK soft keys are displayed. To clear the track wit...


	Managing Tracks
	Saving and Naming a Track
	To save and name the current track:
	1. Press the TRACK LIST soft key. The track list pop-up and associated soft keys are displayed.
	2. The next available entry on the track list is highlighted. (If required, you can use the track...
	3. Press SAVE TRACK. The name track soft keys are displayed.
	4. If you do not wish to name or rename the track, press the NO soft key (or CLEAR) to clear the ...
	5. Press ENTER to finish and clear the Track List, then to return to the default soft key display...


	Naming, Erasing and Showing a Track
	To name an existing track, erase a track or show a track, you select the track from the track lis...
	1. Press the TRACK LIST soft key. The Track List is displayed. The grey selection bar indicates t...
	2. If you NAME a track, use the trackpad to move the cursor right or left to the character you wi...
	3. If you ERASE a track you are prompted to confirm. Press NO to cancel the operation, then ENTER...
	4. If you SHOW a track, and you have a current track on screen, you are prompted to save the trac...
	5. Press ENTER or CLEAR to return to the default display.





	Chapter 6: Further Chart Operations
	6.1 Introduction
	6.2 Measuring Distances Using the VRM/EBL Key
	To place a ruler line and Ruler data box:
	1. Position the cursor on the starting point from which you wish to measure.
	2. Press VRM/EBL. A Ruler data box is displayed showing the bearing and distance from the startin...
	3. Use the trackpad to move the cursor to the measurement end point. A line connects the cursor t...
	4. Press ENTER to fix the end point of the ruler line, and return to normal cursor control. The l...
	Figure 6�1: Measuring Distance Using a VRM

	To re-position one end of the ruler line:

	1. Move the cursor over the ruler line towards the end that you want to re- position, until the l...
	2. Press ENTER to take cursor control of the ruler. The ruler end moves to the cursor which chang...
	3. Move the cursor to the required position. The ruler data box is updated.
	4. Press ENTER again to set the position and return to normal cursor control. Alternatively, pres...
	To clear the ruler line and ruler data box either: Move the cursor over the ruler line, until the...
	To clear the ruler data box: Press VRM/EBL, the ruler soft keys are displayed. Press RULER DATABO...
	To move the Ruler data box, using the context-sensitive cursor:

	1. Move the cursor over the box until the letters BOX are displayed, and press ENTER to take curs...
	2. Use the trackpad to move the box to its new location, and press ENTER to drop it and return to...


	6.3 Alarms and Timers
	Alarm Reporting
	To silence the alarm and clear the message, press any key. If the alarm was generated by the char...
	External Alarms

	Setting Alarms and Timers
	To set up an alarm or timer:
	1. Press the ALARMS key. The Alarms Set Up menu is displayed, showing the current settings (see F...
	2. Use the trackpad to move the selection bar up or down the options. As each line is highlighted...
	Figure 6�2: Alarms Set Up List

	3. Use the up or down soft keys to change the alarm setting. For example, for the arrival alarm y...
	4. If required, press the ALARM OFF ON soft key to toggle the alarm on or off. If you turn an ala...
	5. Press ENTER to save the changes and clear the list.



	6.4 Man Overboard (MOB)
	To initiate the MOB procedure, press and hold the MARKS key for two seconds. The system then perf...
	Figure 6�3: MOB Display

	To cancel the MOB, press and hold the MARKS key for 2 seconds. The chart is re-drawn at its previ...

	6.5 Cursor Echo
	6.6 GPS Setup
	To select GPS Set Up:
	1. Press MENU, then press the GPS SETUP... soft key. The Navigation Status pop-up window shown in...
	Figure 6�4: Navigation Status Window
	To tune a differential SeaTalk GPS to another beacon:

	1. Press D-GPS SETUP, the Differential GPS Setup pop-up is displayed with MODE and BEACON SELECT ...
	2. Press MODE AUTO MAN to toggle the GPS to manual tuning.
	3. Press BEACON SELECT, use the soft keys to set the required beacon frequency and bit rate. The ...


	6.7 Data Log Mode
	To activate Data Log Mode:
	1. Press DISPLAY, the DISPLAY pop-up is shown.
	2. Press DISPLAY again, until LOG is selected, then press ENTER.
	To start recording log entries, press the START LOG soft key. As shown in Figure�6�5, the chartpl...
	Figure 6�5: Data Log Window

	To stop recording log entries:
	To clear the log entries:
	To return to the chart display,:



	Chapter 7: Setting Up the System Defaults
	7.1 Introduction
	7.2 Changing the Set Up Parameters
	To set the default parameters:
	1. Press the MENU key to display the set up soft keys - the options available depend on the selec...
	Radar
	Chart
	2. Press the soft key for the set up you require.
	3. Use the trackpad to move the selection bar up and down the list. An arrow is displayed at the ...
	4. Press the soft key corresponding to the desired setting or, for scroll lists, use the soft key...
	5. Once you have reset all the required values, press ENTER to clear the menu and return to the s...
	6. Press ENTER, MENU or CLEAR to clear the soft keys and return to the default display.



	7.3 System Set Up Parameters
	Data Boxes
	Bearing Mode
	Cursor Reference
	Cursor Readout
	Help
	Soft Keys
	Key Beep
	MOB Data
	Menu Timeout Period
	Units
	Variation Source
	1. Variation value from the same source as the heading data:
	2. Variation value from a different source:
	3. A calculated variation value, using position data, if no SeaTalk or NMEA value is available
	4. The current manual variation value, if no SeaTalk or NMEA value and no position data is available

	Manual Mode

	Bridge NMEA Heading
	Cursor Echo
	Date and Time Settings
	Language
	Simulator

	7.4 Radar Set Up Parameters
	EBL Display
	Timed Transmission Option
	Marks Options
	Custom Scale
	Bearing Alignment

	7.5 MARPA Set Up Parameters
	7.6 Advanced Settings
	To change the settings:
	1. Press the MENU key to display the set up soft keys.
	2. Press and hold the blank soft key directly to the right of the RADAR SET UP soft key for 5 sec...
	3. Use the trackpad to move the selection bar to the required option.
	4. Use the soft keys to increase or decrease the slider setting. As soon as you start to adjust t...
	5. Press ENTER to display the menu again.
	6. Press CLEAR to return to the Menu soft keys, and CLEAR again to return to normal operation.
	If required, you can recall the factory defaults for this page. To do so, move the selection bar ...

	Display Timing
	STC Preset
	Tune Preset

	7.7 Chart Set Up Parameters
	Customize Chart
	Plotter Mode
	Chart Orientation
	i. A locked heading over a SeaTalk connection
	ii. The heading at the time Course Up was selected


	Object Information
	Waypoint Options
	Vectors
	Datum Selection
	CAUTION:
	Changing the chart datum does not cause any waypoint or routes stored in the chartplotter to move...

	Position Offset
	To switch the position offset on/off:
	1. Select the POSITION OFFSEToption, then press the OFFSET OFF ON soft key to toggle the option o...
	To set a new offset value:

	1. Select the POSITION OFFSET option, then press the SET UP OFFSET soft key. If necessary, positi...
	2. Use the trackpad to move the cursor to the required vessel position; the cursor position is di...
	3. Press the ACCEPT OFFSET soft key, the vessel is displayed at the new psoition. Press ENTER to ...
	To set the offset value to zero:

	1. Select the POSITION OFFSET option, then press the SET UP OFFSET soft key
	2. Press the CANCEL OFFSET soft key. The position offset value is set to zero.




	Chapter 8: Installation
	8.1 Introduction
	Figure 8�1: Typical System
	Planning the Installation
	EMC Installation Guidelines
	Suppression Ferrites
	Figure 8�2: Typical Suppression Ferrites

	Connections to Other Equipment


	8.2 Unpacking and Inspecting the Components
	8.3 Selecting the Display Unit Location
	Figure 8�3: 7” LCD Color Display Dimensions
	Figure 8�4: 10.4” LCD Color Display Dimensions

	8.4 Cable Runs
	Power Cable
	Inter-Unit Cable

	8.5 Mounting the Display Unit
	Mounting Bracket
	Figure 8�5: LCD Display Mounting
	1. Loosen the knobs and remove the mounting bracket from the display unit.
	2. Mark the locations of the mounting bracket screw holes on the mounting surface.
	3. Use the screws supplied to attach the mounting bracket at the marked locations.
	4. Attach the display unit to the mounting bracket, adjust the display angle and tighten the knobs.


	Console Mounting
	CAUTION:
	Make sure there are no hidden electrical wires or other items behind the location before proceedi...
	1. Check the selected location for the unit. A clear, flat area at least 9�in (230 mm) wide by 8¹...
	2. Unpack the flush-mounting kit.
	3. Using the supplied template, trace out the display unit opening.
	4. Drill a º in (12.7 mm) pilot hole in each corner of the cut-out area.
	5. Using a suitable saw, cut along the inside edge of the cut-out line.
	6. Remove the mounting bracket knobs and bracket from the display unit. Make sure that the unit f...
	7. Connect the DC power cable, inter-unit cable, and any other accessory cables to the display. A...
	8. Place the gasket on the unit and slide the unit into the panel cut-out.
	9. Use the flush-mounting kit to secure the unit to the console.



	8.6 System Connections
	Grounding the System
	DC Power Connection
	CAUTION:
	This system is not intended for use on “positive” ground vessels.
	The power cable Ground (earth) connections must be connected to the ship’s ground as described ab...

	Power for External Equipment
	Display Unit Connection
	Figure 8�6: Radar Display Connector Panel
	Scanner Connection (master displays)
	Figure 8�7: Radar Scanner Connection

	Power and NMEA Input Connection
	Figure 8�8: Power and NMEA Connector
	Power Connection
	CAUTION:
	If the power connections are accidentally reversed the system will not work. Use a multimeter to ...



	8.7 Radar System Tests and Post Installation Alignment
	System Check
	Switch On and Initial Setup
	1. Press the MENU key to display the setup soft keys.
	2. Press the SYSTEM SET UP soft key. The SYSTEM SET UP menu is displayed, listing the parameters ...
	Figure 8�9: System Set Up Menu

	3. Use the trackpad to move the selection bar down to the LANGUAGE option. the soft key labels ar...
	4. Use the soft keys to highlight the required language.
	5. Press ENTER to return to the setup soft keys.
	6. Press CLEAR to return to the normal radar screen.


	Radar System Checks and Adjustments
	Transmission Check
	WARNING:
	The radar scanner transmits electromagnetic energy. Ensure that the scanner has been installed ac...

	Bearing Alignment
	To determine the alignment error, use one of the methods detailed below.
	1. Visually identify a suitable target, such as a buoy that can be seen towards the edge of the r...
	2. If the vessel is moored:
	i. Determine the accurate bearing of the target relative to the ship’s bow with the aid of a hand...
	ii. Measure the relative bearing of the target on the radar using an EBL.
	iii. If there is a difference in the two bearings (alignment error), adjust the radar as detailed...

	i. Align the vessel’s bow to the target.
	ii. Note the position of the target relative to the Heading marker.
	iii. If the target is not under the Heading marker, there is an alignment error and the radar can...
	To adjust the radar to eliminate the alignment error:


	1. If a visual relative bearing of a target has been determined, as in 2.1 above, set an EBL to t...
	2. Press the MENU key to display the setup soft keys and select RADAR SET UP.
	Figure 8�10: Radar Set Up Menu

	3. Use the trackpad to move the selection bar on the Radar Set Up Menu to BEARING ALIGNMENT.
	4. Use the soft keys to adjust the Bearing Alignment slider and to rotate the radar picture. As s...
	5. Rotate the picture to place the target under the EBL, or Heading Marker, depending on the meth...
	6. When the bearing alignment error has been eliminated press ENTER to re- display the Radar Set ...
	7. Press ENTER again to return to the set up soft keys, then press CLEAR to return to the normal ...
	8. After adjusting the radar, always check the bearing alignment at the next opportunity. Usually...


	Display Timing Adjustment
	To adjust for correct timing:
	1. Select the 1/8 nm range.
	2. On the radar locate a straight dock, seawall or bridge that is facing your ship. If the image ...
	Figure 8�11: Radar Display Timing

	3. Press the MENU key to display the setup soft keys.
	4. Press and hold the blank soft key directly to the right of the RADAR SET UP soft key for 5 sec...
	5. Use the trackpad to move the selection bar down to the Display Timing option.
	6. Use the soft keys to adjust the Display Timing slider. As soon as you start the adjustment, th...
	7. When the displayed image appears straight, press ENTER to return to the Advanced Set Up soft k...
	8. Press CLEAR to return to the setup soft keys, and CLEAR again to return to the normal radar sc...



	EMC Conformance

	8.8 Integrated Systems
	Power for External Equipment
	HSB™ High Speed Bus
	HSB Connection
	Figure 8�12: HSB Connector


	SeaTalk® and NMEA In
	Figure 8�13: Integrated System with Repeater Display and SeaTalk Instruments
	Figure 8�14: Integrated System with Repeater Display and NMEA Instruments
	SeaTalk
	SeaTalk Connection
	Figure 8�15: SeaTalk Connector

	NMEA 0183
	NMEA Input Connection
	Figure 8�16: NMEA Input Connection


	Using the SeaTalk Auxiliary Junction Box
	CAUTION:
	Ensure correct polarity of the 12 V supply before applying radar or SeaTalk power. It is recommen...
	Figure 8�17: Using the Auxiliary Junction Box


	Data Output
	Figure 8�18: NMEA Output Connector

	Data Conversion

	8.9 Integrated System Checks
	Chart Display - RL70CRC, RC530, RL80CRC, RC631
	1. Without a chart card installed, select the Chart display mode and select a suitable range scal...
	2. To ensure that the display is responding to position data: Press FIND SHIP, check the cursor i...
	3. Insert a chart cartridge for the area of your vessel. Use the RANGE key to zoom-in to check th...


	Received Data
	1. Press DISPLAY and select the NAV DATA WINDOW ON. Check that the expected data is displayed.
	2. If heading data is connected, select Chart mode and check it is displayed in the heading data ...


	Transmitted Data


	Chapter 9: Maintenance and Problem Solving
	9.1 Maintenance
	WARNING:
	The display unit contains high voltage. Adjustments require specialized service procedures and to...
	Switch off the display unit before removing the power cord.
	Routine Checks
	Cleaning Instructions
	Cleaning the Display
	CAUTION:
	Take care when cleaning the display. �Avoid wiping the display screen with a dry cloth - this cou...


	EMC Servicing and Safety Guidelines

	9.2 Resetting the System
	CAUTION:
	The factory reset clears the Marks database, and the chartplotter Waypoints and Routes databases.
	To perform a factory reset:

	1. Press MENU.
	2. Press the SYSTEM SET UP soft key to display the System Set Up page (see Section�7.3 for details).
	3. Press and hold MENU for 5 seconds.


	9.3 Problem Solving
	How to Contact Raytheon (US)
	For Marine Product and Services Information
	For Technical Support:
	For Product Repair and Service

	How to Contact Raytheon (Europe)
	Technical Support
	Accessories and Parts

	Worldwide Support

	Appendix A: Specification
	HSB Series 7" and 10.4" LCD Color Displays
	General
	Interfacing


	Appendix B: Using the Auxiliary Junction Box
	Raystar 112, 105, Apelco 182 and 182XT
	CAUTION:
	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...


	Appendix C: C-MAP Chart Card Features
	Appendix D: SeaTalk and NMEA Data Received and Transmitted
	Appendix E: Connecting A Raytheon ST80 Active Compass for MARPA
	1. A course computer (software version 11 or above) on SeaTalk with an ST80 active compass (which...
	2. An ST4000 or 5000 autopilot and an ST80 active compass.
	3. An ST80 system including an active compass, without a course computer.

	Course Computer
	Autopilot 4000/5000
	ST80 System (without Course Computer)
	Calibrating the ST80 Active Compass
	Heading Alignment
	1. Mount the compass (as described in the handbook supplied with it) so the alignment marker poin...
	2. On your 10.4"LCD/10" CRT radar display, ensure the Heading data box is displayed. Use your shi...
	3. Note the error in the active compass heading for each point and average the error. To obtain t...
	4. Align your vessel to one point, then rotate the active compass to reduce the readout by the av...
	5. Repeat steps 2 to 4 to reduce the average error as much as possible. You should aim for an err...


	Linearization
	1. Choose a calm day, and select an area of open water. Ideally, the current tide effects should ...
	2. Calculate the size of circle you need to keep your turn rate down to not less than 45 seconds ...
	3. Turn your vessel continously through two full circles (720˚) at a slow, steady speed, keeping ...
	4. Ideally, continue to turn through a further two circles to ensure you have obtained accurate d...
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