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Chapter 1: Introduction

1.1 Overview
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The ST3000whed pilotisacockpit autopil ot for wheel steered boats.
Itisdesigned for owner ingtallation and consists of two main units:

» bracket mounted ST3000 control unit with built-in compass
» proven ST3000 wheel driveunit

ST3000 control unit

Operating modes
Thewhee pilot hasfour basic operating modes:

» Sandby mode: autopilot off

» Automode: autopilot engaged and locked onto aheading

» Track mode: autopil ot on and maintaining atrack between two
waypoints created on anavigation system

» Wind Vanemode: autopilot on and maintaining acourserelative
toan apparent wind angle

SeaTalk and NMEA compatibility

The ST3000 control unitis SeaTalk compatible, soit can share data
transmitted from other Raymarine SeaTalk instruments:

» windinformation from awind instrument can be used for
wind vane steering without the need to install aseparate vane
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 track information, from anavigator, can provideswaypoint
control from theautopilot

» boat speed from aspeed instrument can provide optimum track
keeping performance

» SeaTak compatibility also allowsadditiona fixed and hand-held
autopilot control unitsto beeasily connected at secondary
steering and control positions

With an optional SeaTalk/NMEA interface (part number: E85001)
thewheel pilot can also be used with any navigator or position sensor
transmitting NMEA 0183.

The ST3000 can be calibrated to suit each installation. Thiscan
provide optimum performance with many typesof boat and
steering systems.

ST3000 wheel drive unit

Thewhee! drive unitisattached by asinglepintoaclevis
permanently fixed tothecockpit structure. Driveistransmitted to the
whee! by atensioned toothed belt. A lever operated eccentricbushin
thedrive unit mounting arm enablesbelt tensionto berel eased to
facilitate manual override by allowingthebdttodip. Thedrive
disengagement system ishoth effectiveand reliable.

CAUTION:

The ST3000isrecommended for wheel steered boatsup to

7000 kg (15,000 Ib) displacement. Abovethislimit and for heavy
duty applications, such assingle handed racing or long distance
ocean sailing, werecommend one of the mor e power ful
Raymarineautopilots(such asthe ST5000+ system or

Type 150/400 cour secomputer).
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1.2 Specifications

General specifications

Power supply:

10Vto 15V DC

Current consumption:

o Standby: 65 mA (120 mA with lighting)
e Auto: between 0.7 Aand 2.5 A depending on
boat trim, helm load and sailing conditions
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Operating temperature:

0°Cto 70°C (32°F to 158°F)

Control unit

* 6 button digital keypad

e Liquid Crystal Display (LCD) showing heading,
locked course and navigational information

* SeaTalk compatible

* NMEA 0183 compatible via optional
SeaTalk/NMEA interface

Drive unit:

o thrust torque: 70 Nm (52 Ib.ft)

* helm speed: 3 rppm

* port or starboard mounting

* 6 belt options

¢ maximum displacement: 7,000 kg (15,000 Ib)

Main features

e User calibration for optimum performance
e 'WindTrim' control in Wind Vane mode

e Automatic tack

¢ Automatic compass deviation correction

¢ Northerly/Southerly heading compensation
¢ Automatic heading deadband

* Built-in navigator interface

e Track mode with waypoint advance feature

EMC conformance

All Raymarine equi pment and accessories are designed to the best
industry standardsfor usein the recreational marine environment.
The design and manufacture of Raymarine equi pment and
accessories conformto the appropriate Electromagnetic
Compatibility (EMC) standards, but correctinstallationisrequiredto
ensurethat performanceisnot compromised.
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1.3 About this handbook
Part 1: Using the Wheel Pilot

§ This part of the handbook explains how to use your whed pilot:

o
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= Chapter 2: Using the Wheel Pilot 200 9

£ How to use the wheel pilot. Pag

-
Chapter 3: Maintenance & Fault Finding a0e 29
Provides maintenance and fault finding information. pag

Part 2: Installing the Wheel Pilot
Thispart of the handbook explainshow to install your wheel pilot:

Chapter 4: Installing the Wheel Pilot a0e 35
How to install your wheel pilot and its components. Pag
Chapter 5: Commissioning the Wheel Pilot 200 53
How to check the wheel pilot and perform aninitial sea trial. Pag
Chapter 6: Adjusting Wheel Pilot Settings ade 61
How to change the wheel pilot calibration settings. Pag

Note: Thishandbook containsimportant information about
installing, using and maintaining your new Raymarine product. To
get the best fromthe product, please read this handbook thoroughly.

Important Information
Warranty

Toregister your new Raymarineproduct, pleasetakeafew minutesto
fill out thewarranty card. It isimportant that you completethe owner
information and returnthe card to usto receivefull warranty benefits.

Handbook information

To the best of our knowledge, theinformation in this handbook was
correct when it went to press. However, Raymarine cannot accept
liability for any inaccuraciesor omissionsit may contain. In addition,
our policy of continuous product improvement may change
specificationswithout notice. Asaresult, Raymarine cannot accept
liability for any differencesbetween the product and the handbook.
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Safety notices

WARNING: Productinstallation

Thisequipment must beinstalled and oper ated in accor dance
withtheinstructionscontained in thishandbook. Failuretodoso
could result in poor product per formance, per sonal injury
and/or damageto your boat.

WARNING: Electrical safety

Makesurethepower supply isswitched off beforeyou makeany
electrical connections.

WARNING: Navigation aid

Although we havedesigned thisproduct to be accur ateand
reliable, many factor scan affect itsperformance. Asaresult, it
should only beused asan aid to navigation and should never
replacecommon senseand navigational judgement. Always
maintain a per manent watch soyou can respond to situationsas
they develop.
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Your Raymarine autopilot will add anew dimension to your boating
enjoyment. However, it isthe skipper’sresponsibility to ensurethe
safety of theboat at al timesby following thesebasic rules:

» Ensurethat someoneispresent at thehelm AT ALL TIMES, to
takemanual control in an emergency.

» Makesurethat all crew membersknow how to disengagethe
autopilot—you cannot handsteer with thewheel pilot engaged.

» Regularly check for other boatsand any obstaclesto navigation—
no matter how clear the seamay appear, adangeroussituation can
developrapidly.

» Maintain an accuraterecord of the boat’sposition by using either
anavigation aid or visua bearings.

» Maintain acontinuousplot of your boat’sposition on acurrent
chart. Ensurethat thelocked autopil ot heading will steer the boat
clear of all obstacles. Make proper alowancefor tidal set—the
autopilot cannot.

» Evenwhenyour autopilot islocked onto the desired track using a
navigation aid, alwaysmaintain alogand makeregular positional
plots. Navigation signals can produce significant errorsunder
some circumstancesand the autopil ot will not be ableto detect
theseerrors.
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Chapter 2:

Using the Wheel Pilot

2.1 Overview
WARNING:

Passage making under autopilot control isan enjoyable
experiencethat can, if you arenot careful, lead totherelaxation
of theper manent watch. Alwaysmaintain a per manent watch no
matter how clear the sea may appear to be.

Thewheel pilot always powersupin Standby mode (indicated by
aflashing‘ C' alongsidetheboat’s current compass heading).
Thewhed pilot iscontrolled using simple push-button
operations. Thecontrol unit confirmsall button presseswitha
short beep. In addition to themain singlekey functions, thereare
several dual key operations.

To select automatic steering:
» steady theboat on therequired heading
» engagethewhed driveclutch

* pressAUTO: thedisplay will then show an*A’ alongsidethe
current heading

To returnto manual steering at any time:
* pressSTANDBY
» disengagetheclutchlever

You canusethe-1, +1, -10, and +10 keysto make course changes
when the boat is under autopilot control.
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2.2 Using Auto mode
Engaging the autopilot (Auto mode)

” AUTO
~ Mo
+ MC 33

D5610-1

1. Steady theboat on the required heading.

2. Engagethewhed driveclutch by rotating the clutch lever
clockwise.

3. Pressauto: thewhed pilot will enter Auto mode and thedisplay
will show an‘A’ (for auto) alongsidethel ocked autopil ot heading.
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Disengaging the autopilot (Standby mode)
To returnto hand steering:

1. Pressstandby: thewhed pilot will return to Standby mode.
The display will show aflashing‘ C' and the boat’s current
compass heading.

2. Disengagethewhee driveclutch by rotating the clutch lever
anti-clockwise.

3. Thelast heading ismemorized and can berecalled (see page 13).

STAND BY
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1"

Changing course

In Auto mode, usethe-1 and-10 (port) and +1 and +10 (starboard)

keysto change coursein stepsof 1° and 10°.

0D
G

Starboard

+1

D5611-1

For example: press-10 threetimesfor a30° course changeto port:

-10
| x3
30° to port

Original
course

D5612-1
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Automatic tack feature (AutoTack)

Theautopilot hasabuilt-in automatic tack facility (in Autoand Wind
Vane modes) that turnsthe boat through 100°:

e toAutoTack 100° to port, press-1 and -10 together
e toAutoTack 100° to starboard, press+1 and +10 together

AutoTack - Port AutoTack - Starboard

Wind Wind
Bl
AutoTack AutoTack
and angle angle
-10 /7 @

Dodging obstacles

1. Toavoidan obstaclewhen you boat isunder autopil ot control,
select acourse changein the appropriate direction. For example,
press-10 threetimesfor a30°dodgeto port.

-10
x3
30° to port Original
course

2. When safely clear of theobstacle, you can either:
» reversethepreviouscourse change (for example, by pressing
+10 threetimes), or
» returntothe previous heading (see below)
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Returning to the previous heading

1. PressAUTO for 1 second: the previousheading will flash for
10 seconds.

2. To accept the previous heading, press AUTO again whilethe
previous heading isflashing.

AUTO

1 SECOND

AuTo " | @ Obstacle
s esume
A265° 7 course
Original
course

D5614-1

Dodge
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Note: If you do not press AUTO whilethe display isflashing, the
autopilot will maintain the current heading.

Off course alarm

The off course alarm soundsif thelocked autopilot heading and the
boat’s current heading differ by morethanthevaluesetin
Calibration Level 6 (seepage 64) for 20 seconds.

R235° | L306°

Cancelling the off course alarm

D191-2

To cancel the off courseaarm, press STANDBY to return to manual
steering.

Note: Theoff coursealarmisusually anindicationthat theboat is
carrying too much sail, or that the sailsare badly balanced. In these
conditions, you can usually significantly improve cour se keeping by
improving thesail balance.
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Automatic deadband control (Auto Seastate)

Thewhed pilot isset to AutoSesstate (automatic deadband control)
asadefault. Thiscausesthe pilot to gradually ignorerepetitive
movements of the boat and respond only to true coursevariations.

By preventing unnecessary rudder movement, AutoSeastate
providesthe best compromise between power consumption and
course keeping accuracy.

If you want to switch off the AutoSeastate feature:

1. Withthepilotin Auto mode, press-1 and +1 together to switch
from AutoSeastate to Fixed Minimum Deadband (1°).

B 2. The"°” signflasheswhen Fixed Minimum Deadband issel ected.
o Minimum deadband providesthetightest course keeping
[«5) . . .
o possible, at the expense of increased power consumption and
= driveunit activity.
=
; From Auto mode
§=
3 -1 +1
o ) W, W S
. 0 JC oo
FeL I

D5618-1

To switch back to AutoSeastate, press-1 and +1 again.

Note: Theautopil ot revertsto Automatic Deadband Control each
time you select Sandby mode.

Operating hints - trim changes

CAUTION:

Only makemajor cour sechangeswhen steeringM ANUALLY.
Thisensuresthat theboat will safely clear any obstructionsor
other boats, and you can takeinto account the changed wind and
sea conditionson the new heading befor e engaging theautopilot.

L arge course changeswhich change the apparent wind direction can
produce large trim changes. When asudden trim change occurs (for
example dueto weather helm or sail imbalance) therewill beadelay
of upto oneminutebeforetheautomatictrim appliesrudder torestore
thelocked heading.
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Inthesesituations, theautopilot will notimmediately assumethenew
automatic heading, and will only settle onto coursewhenthe
automatic trim hasbeen fully established. To minimizethisproblem,
usethefollowing procedureto make major course changes:

1. Notetherequired new heading.

2. PressSTANDBY, disengage the clutch, and steer manually.

3. Bring boat onto the new heading and engage the clutch.

4. PressAUTO and let theboat settle on course.

5. Bringyour boat ontothefinal coursein 1° stepsusing-1 or +1.

Gusting conditions

In gusting conditions, the course may tend to wander dlightly,
particularly if thesailsarebadly balanced. By improving sail balance,
you canimprove course keeping.

If youtakethefollowing precautions, the autopilot will be ableto
maintain competent control evenin galeforce conditions:

» Donot alow the boat to heel over excessively.

» Easethemainsheet traveller toleeward to reduce heeling and
weather helm.

» If necessary, reef themainsail alittleearly.

» Itisalsoadvisable(whenever possible) to avoid sailing with the
wind dead astern when therearevery strong windsand large seas.

* ldedly, thewind should beat least 30° away from adead run.

* Insevereconditions, it may be advisableto removethe mainsail
altogether and sail under headsail only.
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2.3 Switching display illumination on and off

You can switch thedisplay illumination on and off when thewheel
pilotisin Standby mode:

» from Standby mode, press-1 and +1 together to switch the
illumination between on (L1) and off (LO)
» toreturntothe previousmodeeither wait 10 secondsor pressthe

appropriate mode key
From Standby mode
N’
) It
LAl

T

Note: Thewhed pilot normally powers-up with theillumination
switched on(L1).

If other SeaTalk instruments or autopil ot control unitsare connected
viaSeaTalk, you can aso control thewheel pilot’sillumination from
these units.
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2.4 Using Track mode

In Track mode, thewheel pilot maintainsatrack between waypoints
created on anavigation system. Thewhee! pilot computesany course
changesto keep your boat on track, automatically compensating for
tidal streamsand leeway. To operatein Track mode, thewhed! pilot
must receive crosstrack error information from either:

» aSeaTdk navigator, or

e anon-SeaTdk navigation system transmitting NMEA 0180 or
0183 data

Note: using NMEA 0180 navigators

NMEA 0180 equipment only transmitscrosstrack error upto+0.3
nm. Thismeansthat evenif you are’5 nm to starboard of track, the
transmitted datawill till be 0.3 nm.

If you attempt to engage Track modewith the boat morethan 0.3 nm
from track, the boat will overshoot excessively and may evencircle.
For thisreason, the Larger Cross Track Error alarm (seepage 24) is
displayed whenever crosstrack error is0.3 nmor greater.
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Therequirement to remain within 0.3 nm of track also limitsthe
maximum allowable angular error between thetrack course and the
boat’sheading. If theangular error istoo great, theautopilot will be
unableto cancel it withinthe 03 nmlimit, leading to the problems
outlined above.

NMEA 0183 transmit crosstrack error up to 99.99 nmand so enables
Track modeto operatewith larger crosstrack errors. However, the
autopilot will still display theaarm if crosstrack error exceeds

0.3 nmin casethere are any hazards closeto theintended track.

Selecting Track mode

When you select Track mode, thewhedl pilot canacquirethetrack in
oneof twoways:

 automaticacquisition—whenboth crosstrack error and bearing to
waypoint dataare available

» manual acquisition—when Cross Track Erroristheonly available
information
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Automatic track acquisition

If crosstrack error and bearing to waypoint dataare both available
(viaSeaTak or NMEA), the pilot can acquireatrack automatically:

1. Bringtheboat to within 0.1 nm of track.

2. PressAUTO.

3. Press-10 and +10 together to enter Track mode.

4. Analarmwill sound andthedisplay will aternate between:
» thebearingtowaypoint, and
 thedirectiontheboat will turnto take up the new track

-10 +10 Waypoint
B!m at 058"
%% -
Current

heading
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5. Check that it issafeto turnthe boat onto the new course.
6. Press-10 and +10 together:

» theboat will now turnonto the new course

o theadarmwill cance

0 Waypomt
% ‘ at ]

D5654-1

7. Thedisplay will continuoudly cyclethroughthefollowing
navigation information pages:
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-, -, e 'o
H L" ,-'. ::" Locked heading
( :' ': Distance to waypoint
(v (if available)
"‘ .: L"o Bearing to waypoint
Ly Ly (i available)
,” " .' ," '.‘ Cross track error

D5622-1

Manual track acquisition

If your navigator only provides crosstrack error information, you
must acquirethetrack manually:

1
2. Bringtheheadingtowithin5° of thebearing to the next waypoint.
3.

4. Press-10 and +10 together to enter Track mode:

Steer the boat to within 0.1 nm of track.
PressAUTO.
» theautopilot will start tracking to the waypoint

» thedisplay will aternate between crosstrack error and the
locked pilot heading

Manual track acquisition at low speeds

Using manual acquisition at low speedsrequiresadditiona careas
tidal streamshaveafar moresignificant effect at lower speedsthan at
higher speeds.

In general terms, if thetidal flow islessthan 35% of the boat’s speed,
youwill not notice any differenceinthewheel pilot’sperformancein
Track mode. However, you should take extra care during manual
acquisition, asfollows:

before you select Track mode, make surethat the boat isasclose
aspossibletotrack, and that the direction made good over the
groundisascloseaspossibletothedirection of the next waypoint
positive checksof theboat’sposition at regular intervalsarevital,
especidly if you arecloseto potential navigational hazards
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Returning to Auto from Track mode

To return to Auto modefrom Track mode:

* pressAUTO, or

* press-10 and +10 together.

Cross track error (XTE)

Crosstrack error (XTE) isthedistance between your current position
and the planned route. Thisisdisplayed in nautical miles(nm) andis
taken directly from your navigator.

<= Waypoint 1

Cross track error
(XTE)

s>

Waypoint 2

D3260-2

Thewhee pilot displaysthecrosstrack error in thefollowing ways:
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Tidal stream compensation

Under most operating conditions, Track modewill hold the selected
track to within £0.05 nm (300 ft) or better.

The autopilot takes account of the boat’s speed when computing
course changesto ensure optimum performanceover awide range of
boat speeds. If speed dataisavailable, the autopilot will usethe
measured boat speed. Otherwiseit will usethedefault cruise speed
enteredin Calibration Level 5 (see page 64).

Boat's speed over ground

/@7 Waypoint 2
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Waypoint arrival and advance

IMPORTANT NOTE:

Waypoint advancewill only operateif thewhee pilot receives
valid waypoint nameand bearingtowaypoint infor mation.

If your navigator transmitsvalid waypoint name and bearing to
waypoint data, you can advance from onewaypoint to the next
by pressing -10 and +10 together.

Arrival

Asthe boat passesthe target waypoint, the navigator manually or
automatically selectsthe next target waypoint. Thepilot will then;

 detect the new target waypoint name

» sound thewaypoint advancealarm

 display the new bearing to waypoint and the direction the boat
will turnto acquireit

Advance

When the waypoint advance alarmissounding, thewheel pilot will
suspend Track mode and maintain the current heading:
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» check that itissafeto turn onto the new track
* pressthe-10and +10 keystogether: thiswill cancel thewaypoint
arrival alarm and turn the boat towardsthe next waypoint

Unlessyou accept the waypoint advancein thisway, theaarm will
continueto sound and the autopil ot will maintain the current course.

Dodges in Track mode
In Track mode, you still havefull control from the keypad:

» tomakeadodge maneuver: usethe-1, +1,-10 or +10 keys

 after you have avoided the hazard, reverse the course change
selected for the dodge maneuver by selecting an equal course
changeintheoppositedirection

* if theboat remainswithin 0.1 nmof track, thereisno need to steer
back towardsthetrack
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Safety in Track mode

WARNING:

Track modeprovidesaccuratetrack keeping even in complex
navigational situations. However, it isstill theskipper’s
responsbility toensurethesafety of their boat at all times
through car eful navigation and frequent position checks.

Passage making in Track mode assists precise navigation and
removesthetasks of compensating for wind andtidal drift. However,
you MUST still maintain an accuratelog with regular plots:

Confirming position at the start of a journey

» Atthestart of ajourney you must awaysuseaneasily identifiable
fixed object to confirm thefix given by the navigation system.
» Check for fixed positional errorsand compensatefor them.

Verifying computed positions

» Alwaysverify the computed position with adead reckoned
position, ca culated from the average course steered and the
distancelogged.
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Plot frequency

* Inopenwater, you should makeplotsat |east every hour.
* Inconfined waters or when near to potential hazards, you should
make plots morefrequently.

Setting waypoints

» Locd variationsinradio signal quality and changesinthetidal
stream can produce deviationsfrom the desired track. When
setting waypoints, remember that deviations can occur.

» Thoroughly check alongeachtrack. Check upto 0.5 nmeach side
of thetrack to ensurethat there are no hazardswithin thiszone.

» For thewaypoint advance function to work, the last four
characters of adjacent waypoint names must be different.
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Warning messages in Track mode

Track data notreceived

i_;
|
|
|
|
=
3
D5623 T

D5624-1

The wheel pilot displays this message if you
select Track mode when the autopilot is not
receiving SeaTalk navigation data.

The wheel pilot displays this message if you
select Track mode when the navigator has
lost its fix.This display will clear as soon as

kS SRR the navigator regains its fix.
% Large cross track error
(<)
= . .
= n This alarm sounds if cross track error
2 N exceeds 0.3 nm.
B Uy
g
(o] -

Waypoint advance

> o
B 5 W.Pt 5 & b d W.Pt

Thewaypoint advance alarm soundswhenever the target waypoint

number changes:

» thepilot continues onits current heading, and the display
alternates between the bearing to the next waypoint and the
directionthe boat will turnto take up that bearing

* makesurethat theturnwill

be safe and, when you are ready to

maketheturn, momentarily press-10 and +10 together.
 thepilot will turn onto the new bearing and track towardsthe next

waypoint

Note: Waypoint advancewill only operateif your pilot receivesvalid
bearing to waypoint and waypoint number information.



Chapter 2: Using the Wheel Pilot 25

2.5 Using Wind Vane mode

Note: You canonly use Wind Vane modeif thewheel pilotis
connected to a suitablewind sensor/instrument providing wind
direction data.

To use Wind Vane mode, thewhee! pilot must receivewind
information from one of thefollowing sources:

e Sealdk windinstrument
*  NMEA windinstrument

» Raymarinepushpit wind vane (part number: Z159) connectedvia
thesupplied SeaTak interface

In Wind Vane mode thewheel pilot maintainsacourserelativetoan
apparent wind angle. Thepilot usesWindTrimtoeliminatetheeffects
of turbulence and short term wind variations. This providessmooth
precise performance with minimum power consumption.

Wind Vane mode usesthe fluxgate compass asthe primary heading
reference. When changesin the apparent wind angle occur, thewheel
pilot adjuststhelocked compass heading to maintain the original
apparent wind angle.
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In Wind Vane mode, the whed pilot ignores short-term changesin
wind direction, yet still tracksreal wind shiftsassubtleas1°.

Selecting Wind Vane mode

From Standby mode or Auto mode, pressSTANDBY and AUTO
together to select Wind Vane mode. Thewhesdl pilot will then
maintain the current apparent wind angle.

LHD LT
" LI

D5616-1

Note: Theautopilot beepsonce every 30 secondsinWind Vane mode.
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Exiting Wind Vane mode
To exit Wind Vane mode:

» pressSTANDBY to returnto Standby mode
* pressAUTO to returnto Auto mode

Returning to the previous apparent wind angle

If you have steered the boat away from the sel ected apparent wind
angle (for exampl e, performing adodge maneuver or selecting
Standby) you can returnto the previous apparent wind angle:

1. Pressandhold STANDBY and AUTO together for 1 second.
2. Thedisplay flashesthe previouslocked heading for 10 seconds.

STAND BY AUTO

% I L
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1 second
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3. Whilethedisplay isflashing, pressSTANDBY and AUTO
together to select the previous heading:
» whenyou select the previous heading, the* W’ flashesfor
10 secondsto confirm the selection

Wind shift alarm

If changesin apparent wind angle alter the original locked compass
heading by morethan 15°, the wind shift alarm will sound.

The display aternatesbetween the current Wind Vane heading and
thedirection of wind shift.

we {0° | Stbd

D209-2




Chapter 2: Using the Wheel Pilot 27

To cancel thewind shift dlarm:

 check that the new course does not take the boat into danger

» pressSTANDBY and AUTO together momentarily to accept the
alarm and reset thewind shift alarm valueto the current compass
heading

Operating hints for Wind Vane mode

*  WindTrimfiltersthewind vane output. This provides optimum
responsefor offshore conditionswhere genuine shiftsin wind
direction occur gradually.

» Ingusting and unsteady inshore conditions, itisbest to sail afew
degreesfurther off thewind so that changesin apparent wind
direction can betolerated.

 Itisimportant to minimizethe amount of standing helmthrough
careful sail trimming and positioning of the mainsheet traveller.

 Itisrecommended that theheadsail and mainsail arereefed alittle
early rather thantoolate.
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Chapter 3: Maintenance & Fault Finding

Thischapter providesinformation about maintaining your wheel
pilot system, obtaining product support and solving common
problems.

3.1 General maintenance

CAUTION:

Thecontrol unit doesnot contain any user serviceableparts.
It should berepaired only by authorized Raymarineservice
representatives.

Display condensation

* Incertain conditions, condensation may appear onthe LCD
window. Thiswill not harm the unit, and can be cleared by
switching on theillumination for awhile.

Routine cabling checks

» Makesureall connectionsarefirmly attached.
» Examinethecablefor signsof wear or damage—replace any
damaged cables.

Cleaning the wheel pilot

» Ifthewhed driveor control unit aredirty, wipethemwith aclean,
damp cloth.
* Never usechemical or abrasivematerials.
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EMC advice

*  When powered up, all electrica equipment produces
el ectromagnetic fields. These can cause adjacent pieces of
electrical equipment to interact with one another, with a
consequent adverse effect on operation.

» Tominimizethese effectsand enableyou to get the best possible
performance from your Raymarine equipment, guidelinesare
givenintheinstallationinstructions, to enableyouto ensure
minimum interaction between different items of equipment,

i.e. ensure optimum Electromagnetic Compatibility (EMC).
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» Alwaysreport any EM C-related problemsto your nearest
Raymarine deal er. We use such information to improve our
quality standards.

* Insomeingtallations, it may not be possibleto prevent the
equipment from being affected by external influences. Ingeneral
thiswill not damage the equipment but it can lead to spurious
resetting action, or momentarily may result in faulty operation.

3.2 Product support

Raymarine products are supported by aworldwide network of
distributorsand Authorized Service Representatives.

Beforeyou consider returning the autopilot, make surethat the power
supply cableissound and that all connectionsaretight and freefrom
corrosion. If the connectionsare secure, refer to thefollowing Fault
Finding section.

If you cannot trace or rectify thefault, contact either your national
distributor, servicerepresentative, or the Raymarine Technical
ServicesCall Center. Refer to the back cover or the Worldwide
Distributor List for contact details.

Alwaysquotethe product serial number, whichis printed on the back
of the control unit.

3.3 Faultfinding

All Raymarine products are designed to provide many years of
troubl e-free operation. We al so put them through comprehensive
testing and quality assurance procedures before shipping.

Intheunlikely event that afault does occur with your autopilot, use
thefollowing tableto hel p identify the problem and providea
solution. If you cannot resolve the problem yourself, contact either
your national distributor, service representative, or the Raymarine
Technical ServicesCall Center.
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SYMPTOM

SOLUTION

The autopilot display is blank.

No power—check the fuse/circuit breaker.

The displayed compass heading does
not agree with the boat's compass.

The compass has not been corrected for
deviation — carry out the deviation and
alignment procedures (see page 56).

Drive unit steers hard over as soon as
Auto is engaged

Drive operating sense set incorrectly.
Refer to page 53.

Boat turns slowly and takes a long
time to come on to course.

Rudder gain too low (see page 59).

Boatovershoots when turningontoa
new course.

Rudder gain too high (see page 59).

The autopilot appears to be unstable
on Northerly headings in Northern
hemisphere (or Southerly headings in
Southern hemisphere).

Northerly/Southerly heading correction
not set up (see page 65).

Display shows ‘CAL OFF’ when
entering calibration.

Calibration access has been prevented
(see page 66).

The autopilot will not ‘talk’ to other
SeaTalk instruments.

Cabling problem — make sure all the
cables are connected properly.

Position information not received.

Navigator not transmitting the correct
position data.

The autopilot will notauto advance to
the next waypoint.

No bearing to waypoint information
received from the navigator.

The autopilot will not display
Distance to Waypoint, Bearing to
Waypoint or Waypoint Number.

Incorrect NMEA sentences transmitted
from position sensor. Refer to product
handbook for information about
information transmitted.

Drive slips under normal operating
conditions.

Return the drive to your nearest service
representative.
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Chapter 4: Installing the Wheel Pilot

4.1 Planning the installation

Beforeyou start installing your wheel pilot system, read through the
following information and the relevant install ation sectionsin this
chapter.

Cabling guidelines

» consider how you will run cablesto and from each component
 avoid running cablesthrough bilgeswhere possible

« avoid running cablescloseto fluorescent lights, engines, radio
transmitting equipment etc.

EMC installation guidelines

All Raymarine equipment and accessories are designed to the best
industry standardsfor usein the recreational marine environment.

Their design and manufacture conformsto the appropriate
Electromagnetic Compatibility (EM C) standards, but correct
installationisrequiredtoensurethat performanceisnot compromised.

Although every effort hasbeen taken to ensure that they will perform
under al conditions, it isimportant to understand what factorscould
affect the operation of the product.

Theguidelinesgiven here describethe conditionsfor optimum EMC
performance, but it isrecognized that it may not be possibleto meset
all of these conditionsin all situations.

To ensure the best possible conditionsfor EM C performancewithin
theconstraintsimposed by any location, awaysensurethe maximum
separation possible between different items of electrical equipment.

For optimum EMC performance, we recommend that:

» Raymarine equipment and cables connected to it are:
e Atleast 3ft (1 m) fromany equipment transmitting or cables
carryingradio signalse.g. VHF radios, cablesand antennas.
Inthe case of SSB radios, increasethedistanceto 7 ft (2 m).
* Morethan 7 ft (2 m) fromthe path of aradar beam. A radar
beam can normally be assumed to spread 20 degrees above
and below theradiating element.
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» Theequipment issupplied from aseparate battery from that used
for engine start. Voltage dropsbelow 10 V, and starter motor
transients, can causethe equipment to reset. Thiswill not damage
the equipment, but may causetheloss of someinformation and
may change the operating mode.

» Raymarine specified cablesare used. Cutting and rejoining these
cables can compromise EM C performance and must be avoided
unlessdoing soisdetailed intheingtallation manual.

» If asuppressionferriteisattachedtoacable, thisferriteshould not
beremoved. If theferrite needsto beremoved during install ation
it must be reassembled in the same position.

EMC suppression ferrites

We supply the fluxgate compass and power cableswith suppression
ferritesfitted. Alwaysusetheseferrites supplied by Raymarine.

D3548-2|

Connections to other equipment

If your Raymarine equipment isto be connected to other equipment
using acablenot supplied by Raymarine, asuppressionferriteMUST
alwaysbe attached to the cabl e near to the Raymarine unit.
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4.2 Control head installation

110 mm (4.33 in)

STAND BY AUTO

ST3000

D
l

110 mm (4.33 in) 68 mm (2.68 in)

D5628-1

Mounting procedure

The control unit dotsinto apermanently mounted socket sited inthe
cockpit. It containsagimballed fluxgate compass and therefore has
some restrictions on mounting position.

D5629-1

The control unit should besited

» whereit can be operated easily from the steering position.

» atleast 80 cm (2.5 ft) away from the main steering compassto
avoid deviation of both compasses

» asfar away from other magnetic or iron devicesas practical (to
avoid compass deviation)
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Having sel ected the best mounting site, securethemounting socket to
aconvenient wooden or glassfibre surface using the self tapping
screwsprovided.

Themounting surfaceshould not bemorethan 10° fromvertical. This
will allow correct compass operation withthe boat heeled at anangle
of upto 40°.

10° maximum

D5630-1

Cabling and socket installation

Both power and SeaTalk dataare supplied to the control unitviaa
customwaterproof plug and socket. The plug comesready assembled
and the socket can be mounted in the cockpit areaadjacent to the
autopilot. The control unit suppliespower tothewheel drive unit via
acable plugged into the underside of the control unit.

Power supply

»  Thewhed pilot requiresits own dedicated power supply —it
cannot sourceits power from SeaTalk.

»  Thepower supply should betaken directly fromtheboat’scentral
distribution panel and protected witha12 A fuse or equivalent

;E_’ circuit breaker.

E Thefollowing table showsthe minimum cablesize acceptablefor the
= power supply:

£

g Cable length Copper area AWG

2 Upto2.5m (8ft) 1.5 mm? 16

o

= Uptodm(13ft) 2.5 mm? 14
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IMPORTANT:

Correct power cablesizeiscritical for correct autopilot
operation. If in doubt, usea heavier gauge cablethan specified.
A lighter gauge cablemay causea voltagedrop between the
supply and theautopilot. Thiswill reducethe power at thewhed.

Front view
=] of ST3000

SeaTalk socket
(viewed from rear)

Screen Red
x (Sea Talk 0 V) +12V)

Black

(Supply 0 V)
12A
]
Pin Yellow
Identification (Sea Talk
S22V oV Stripes Data)
D5631-1
SeaTalk cabling

The ST3000 control unitis SeaTalk compatible. It canreceiveand
transmit information to other instruments and autopilot control units
viathe SeaTalk bus.

To connect the ST3000 control unit to the SeaTalk busyou will need
asuitable SeaTa k interface cable (part numbers: D229 flat moulded
plug, D179 male round plug, D181 femaleround plug) or aplugged
SeaTalk cablewith oneend cut off:

» plug oneend of the cableto thelast instrument or control unit
» connect the coresat the other end to the SeaTalk socket asshown

CAUTION:

Thefuseon thecontrol unit power supplyistoolargetooffer safe
protection tothe SeaTalk bus. You MUST protect the power
supply for theSeaTalk 12V (red) linewith a5 A fuse(or
equivalent circuit breaker).
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Raymarine produce arange of SeaTalk accessory cablesyou can use
to connect thewhed pilot to SeaTak instrumentsand control units:

 flat plugsfor recent SeaTalk equipment (e.g. ST30, ST40, ST60)
 round plugsfor older SeaTak equipment (e.g. ST50)

Extension cables - flat moulded plugs at each end

[

Partno. Type Length

D284 Flat moulded plugs at each end 1m@3ft3in)
D285 Flat moulded plugs at each end 3m(9ft10in)
D286 Flat moulded plugs at each end 5m (16 ft 5in)
D287 Flat moulded plugs at each end 9m (29 ft 6 in)
D288 Flat moulded plugs at each end 20 m (65 ft 6 in)

Conversion cables - flat moulded plug to round plug

[ o eI

Partno.  Type Length
D187 Flat moulded plug to male round plug 0.15m (6in)
D188 Flat moulded plug to female round plug 0.3 m (12 in)

Extension cables - round plugs at each end

(B B — c— ]

Partno.  Type Length

D124 Male round plug to female round plug 1m@3ft3in)
D125 Male round plug to female round plug 3m((9ft10in)
D126 Male round plug to female round plug 6m(19ft8in)
D154 Male round plug to female round plug 9m (29ft6in)

Interface cables - flat moulded/round plug to bare ends

a—— ([E] E — ——

Partno. Type Length

D229 Flat moulded plug to bare ends 1m(3ft3in)
D179 Male round plug to bare ends 3m(9ft10in)
D181 Female round plug to bare ends 3m(9ft10in)
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SeaTalk
instruments

SeaTalk socket
Screen

(ground)
|
Yellow 4

(data)

5A fuse/ 12A fuse/
breaker breaker

J

@)
&
)
&,

D5656-1

Connecting ST3000 control unit to ST60 instruments

SeaTalk socket

Screen
(ground) “
Yellow 4
(data)
5 A fuse/
breaker 12 A fuse/

breaker

(ONO)

D5632-1

Connecting ST3000 control unit to ST50 instruments

NMEA cabling

To connect NMEA equipment, youwill needtousea
SeaTalk/NMEA interface (part number: E85001) to convert the
NMEA informationinto SeaTalk data. You can then connect the
SeaTak/INMEA interfaceto the SeaTalk socket.
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Mounting the socket
To mount the SeaTalk socket:
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2.

w

Fix thetemplate (supplied at the end of the handbook) onto the
bulkhead at the sel ected socket location

Carefully drill the 18 mm (%/,, in) clearance holeand 2.4 mm
(¥, in) pilot holes, then remove the templ ate.

Fit the plug cap to the socket body.

L ocate the O-ring seal into the groove between the plug cap and
socket body.

Cut and strip back the power cablesand SeaTalk cables(if fitted).
Thread both cablesthrough the bulkhead hole and connect to the
relevant pinson the socket.

Attach the socket to the bulkhead using the two sdlf tapping
screwssupplied.

Secure the cablesto the bulkhead.

Screen
(Sea Talk 0 V)

Red
(+12V)

Black
(Supply 0'V)

\’ A
/ o

Identification
Stripes

Yellow
(Sea Talk

To power supply )
Data

D5634-1
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4.3 Drive unitinstallation

The Raymarine 3000 whed driveisdesigned to operatewith steering
systems having between 1 and 3 turnslock tolock. Steering systems
with morethan 3 turnslock to lock may causeimpaired steering
performance dueto reduced rate of rudder application.

L ost motionin the steering system must not exceed 2% of total
movement. Thisisequivalent to 15° of freewheel movement for a
systemwith 2 turnslock tolock. If lost motion exceedsthislevel it
must be corrected, otherwise steering performance will beimpaired.

Attaching the wheel drum

The drumisclamped to thewhed spokesusing thethree U-bolts
provided. You can usethe standard wheel drum onwheelswith 3,5
or 6 spokes:

* Aholes: 3and 6 spokewheels
» Bholes: 5 spokewheds

e Choles: 3,5 or 6 spoke wheel swith spoke diameter of 26 mm
(1in) —theseholesrequire specia U-bolts (part number D103)

D5635-1

Note: For 4 spokewhedls, contact Raymarine Technical Servicesto
obtain a specially drilled drum.

Position

Idedlly, you should fit thewheel drum behind thewheel (i.e. between
thewheel and the pedestal, asshowninthefollowing diagram). Todo
this, you will need to removethewhee!.
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If thereisinsufficient clearance behind thewheel, you canfit the
wheel druminfront of thewhed!.
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The drum comeswith three complete sets of spacerstofit differing
spoke diameters. The spoke diameter ismarked al ongside each
spacers— break off the appropriate spacersfor your wheel spokes.

T Spoke

@ I Spacers
o ° _j ]
© ° FU | TWEP‘ /
|
Drum
—> 2 mm maximum
run out
D5636-1

Usethe U-clampsto secure the wheel drum to thewheel spokes:

* roughly position thedrum onthewheel and then lightly tighten
the clamp nuts

» checkif thedrumiscentral by spinning thewheel

* re-positionthedrum until itiscentra —with atotal run-out less
than2mm (Y/,4in)

« whenthedrumiscentral onthewhed, tighten theclamp nuts

Mounting the drive unit and belt

Standard installation

Thedriveunitisnormally mounted onthe cockpit sidewall. If the
standard belt does not allow aconvenient location for the mounting
clevis, you will need to purchase one of the alternative belt sizesto

% increase or decreasetheradia offset of the mounting pin.

g Belt name Part number Radial off-set
= B- D037 512 mm (20.1in)
= A- D038 546 mm (2151n)
% Standard belt D039 (supplied) 598 mm (23.5in)
E A+ D040 717 mm (28.2 in)
= B+ D041 850mm (3.5 in)
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Radial offset

D5637-1

Attaching the mounting clevis

1

2

Fit themounting clevisto thedrive unit using the pin provided.
Thenloop the belt drive over the drum and the drive sprocket.
Rotatethe clutch lever fully clockwise against itsstop (i.e. tothe
‘tight belt’ position) and then offer the clevisagainst the vertical
side-wall.

Movetheclevisdown against thesidewall until thebeltisjust
taut. Then adjust the fore-and-aft position of the clevisuntil the
belt liespar allel tothewhedl. To help check if thebeltisrunning
paralldl, usealong straight edge such asasail batten.

D5638-1
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4. Whenyou have determined the correct position for theclevis,
carefully draw around itsbase.

D5639-1

5. Removethedriveunit and draw around theinside of the
elongated fixing holesontheclevis.
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D5640-1

6. Drill two8mm (%,4in) clearance holesfor the clevisfixing bolts
at thelower end of each elongated hole position. Thisallowsthe
belt to be subsequently tightened if necessary.

Note: Beforedrilling the holes, check that you have accessto the
other side of the mounting wall to attach the nuts!

D5653-1
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7. Boltthe mounting clevisinto position with thefixing bolts
positioned mid-way in the elongated holes. Thiswill ensurethat
the belt istaut when you rotate the clutch lever fully clockwiseto
tensionthebelt.

D5641-1

8. Re-assemblethecompletedrive system and then check theclutch
operation. If necessary, reposition the clutch lever onthe splined
eccentric bush to ensurethat the lever can rotate 180° without
obstruction.

9. Check thebelt tension:

» whenthebeltistensioned by rotating the clutch lever fully
clockwise, you should be ableto back-wind the drive unit by
dowly rotating thewhed!. If belt dip occurs, increase belt
tension by reclamping theclevisinadightly lower position.

» whentheclutchleverisrotated fully anti-clockwisethewheel
drum should dlip easily against the belt

e doNOT over tightenthebelt

Drive unit cabling

Plug thedrive unit cableinto the socket on the underside of the
ST3000 control unit.
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Alternative installations

Pedestal bracket

A special bracketisavailableto mount thedriveunit directly ontothe
wheel pedestal (part number: D044).

Attach the pedestal bracket asfollows:

1. Loosdly attach the mounting clevisto the pedestal bracket using
the backing plate and the two bolts provided.

2. Attachthemounting clevistothedriveunit usingthepin provided
and loop the belt drive over the drum and the drive unit sprocket.

D5642-1

3. Rotatetheclutchlever fully clockwiseagainst its stop (to the
‘tight belt’ position), then offer the bracket against the pedestal.
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4. Movethebracket down against the pedestal until thebeltisjust
taut. The didethe pedestal bracket around the pedestal and
rotating the clevis bracket to ensure that the belt runspar allel to
thewhed!.

D5643-1
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5. Whenyou have determined the correct position for the pedestal
bracket, carefully draw around itsbase and insideitsthe
elongated fixing holes.

D5644-1

6. Tightentheclevismounting bolts.

7. Drill four 4.3 mm (*/4,in) pilot holesfor the pedestal bracket
fixing screwsat thelower end of each el ongated hole position.
Thisallowsthe belt to be subsequently tightened if necessary.
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8. Screw the pedestal bracket into position with the self tapping
screwsmid-way intheelongated holes. Thiswill ensurethat the
belt istaut when you rotate the clutch lever fully clockwiseto
tensionthebelt.

D5646-1

9. Re-assemblethecompletedrive system and then check theclutch
operation. If necessary, reposition the clutch lever onthe splined
eccentric bush to ensurethat thelever can rotate 180° without
obstruction.

10. Check the belt tension:

» whenthebedtistensioned by rotating the clutch lever fully
clockwise, you should be able to back-wind the drive unit by
slowly rotating thewhed!. If belt dlip occurs, increase belt
tension by reclamping theclevisinadightly lower position.

» whentheclutchleverisrotated fully anti-clockwisethewheel
drum should dlip easily against the belt

e doNOT over tightenthebelt
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Mounting on transverse bulkheads

If the steering wheel ismounted on atransverse bulkhead, you will
need to make special provision to mount the drive unit. You can
obtainasL -bracket (part number: D047) fromyour Raymarinedeal er
to mount the clevison the bulkhead as shown.

Note: You may also need to make a hardwood spacer to ensure
correct belt alignment with thewheel drum.

L-bracket — ]

Hardwood spacer

[ /—J\/
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Alternative drive unit mounting positions

Thewheel driveunit may be positioned on either the port or starboard
sideof thewhedl. Thefluxgate compassiscalibrated to give correct
steering sensewhen thedrive unit sprocket isfacing aft. Accesstothe
clutchlever isalso easier when the drive unit ismounted thisway
round.

However, if an obstruction preventsyou frommounting thedriveunit
with the drive sprocket facing aft, you can mount it with the sprocket
facingforward. Inthiscase, youwill needto re-adjust themotor drive
sensetoregain correct steering —see page 53.
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Chapter5: Commissioning the Wheel Pilot

Thischapter explains how to commission your wheel pilot after
ingtallation. Thisconsists of anumber of smplefunctional tests
followed by ashort seatrial.

5.1 Functional tests

Switch on
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1. Switchonthemain power breaker.

2. Thecontrol unit should beep and display the pilot type (ST3000).
3. Within 2 seconds, the display should show aflashing ‘'C’ followed
by the compass heading (for example, C234). Thisshowsthe

autopilotisactive.

Note: If thewheel pil ot doesnot beep or display the compass
heading, please refer to the Fault Finding section (see page 30).

Operating sense

The operating sense definesthe direction the whedl pilot will apply
helm when acourse changekey ispressed or the boat goes off course.
To check the operating sense:

1. Turntheclutchlever fully clockwiseto engagetheclutch.
2. Press+10.
3. Thewhed should moveto produce aturnto starboard.

4. If thewhed movement producesaturnto port, refer tothe
following instructions on reversing the operating sense.

D5648-1

Note: You should only need torever sethe operating senseif you have
installed thedrive with the sprocket facing forward (see page 52).



54 ST3000 Wheel Drive Autopilot - Owner’s Handbook

Reversing the operating sense
If necessary, reversethe operating sense asfollows:

1. Press-1and +1 together for 5 seconds.
2. Thedisplay showsthenew operating sense (port or starboard) for
5 seconds, and then the autopilot revertsto normal operation.

Checking the navigation interface

If you have connected thewheel pilot to anavigator, check the
interface asfollows:
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1. Setupatrack onthenavigator to giveaCross Track Error
between 0 nmand 0.3 nm.

2. Enter Auto modeby pressing AUTO.

3. Enter Track mode by pressing =10 and +10 together.

4. After 3 seconds, the pilot should automatically scroll through the

navigation displays:
Oz e .
,’. ,‘ ] :. '-.. Locked heading
( :’ : . Distance to waypoint
( .’ -’ m (if available)
'.' .- "'O Bearing to waypoint
-,
Ly _ywe (if available)
(N
- - - Cross track error
LI R NG et
D5622-1

Navigation error screens
If thedisplay showsone of thefollowing errors, the causeiseither:

e awiringerror (either opencircuit, short circuit or wiresreversed)
or

» thenavigator isnot configured to transmit the required data
format (refer to the navigator handbook)
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v
Track data not received o
3

[y i —  Thewheel pilot displays this message if you 3,

| r‘ - o o select Track mode when the autopilot is not Q.

| L s S )
nm § receiving SeaTalk navigation data. S

- 2
Track data error g
r - The wheel pilot displays this message if you §

| .‘ | select Track mode when the navigator has )

N ) '. | ) nm |3 lostits fix.This display will clear as soon as =)

the navigator regains its fix.

Checking the wind instrument interface

If you have connected thewheel pil ot to awind instrument, check the
datalink asfollows:

1. PressSTANDBY and AUTO together.
2. Thewhed pilot should display a'W' and thelocked heading.

LKD) Ao
) (L W
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If thedisplay continuesto show aflashing ‘'C’ and thecurrent heading,
thewhed pilotisnot receiving any wind data. Themost likely reason
isacabling error —either open circuit, short circuit or wiresreversed.

Checking the SeaTalk interface

If you have connected thewheel pilot to other instrumentsor control
unitsviaSeaTalk, check thelink asfollows:

1. PressSTANDBY onthe ST3000 control unit.

2. Sdectdisplay illuminationlevel 0 (LAMP 0) onany other SeaTalk
instrument or autopilot control unit.

3. The ST3000 control unit should immediately respond by
switching off itsdisplay illumination. If theillumination doesnot
switch off, thereisacabling fault between the ST3000 and the
SeaTalk instruments.
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5.2 Initial sea trial

CAUTION:

Failuretocarry out theseatrial may result inimpaired autopilot
per formance on some compassheadings.

When you have checked that the system is operating correctly, you
must completeashort seatrial to calibrate the compass.

Thewhed pilot hasabuilt-in caibration capability soyou can
fine-tuneit to suit your boat, its steering system and its dynamic
steering characteristics.
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Assupplied from thefactory, the autopilot is calibrated to provide
safe, stable control for most boats.

» Do not attempt to make any permanent changesto the
recommended calibration valuesuntil you have completed the
seatrid.

* Youmust carry out theinitial seatrial in conditionsof light wind
and calm water — so you can assess the autopilot’ s performance
without theinfluence of strongwindsor large waves.

Note: At any timeduringtheseatrial, you can disengagethe
clutch lever toreturntohand-steering.

Before starting the sea trial
Before carrying out the seatrial, you should:

» check thecalibration settingsand, if necessary, reset themtothe
default val ues (see page 63)

» check theinstallationto make surethat it isnot affected by radio
transmissions, engine starting, etc.

Calibrating the compass

Automatic compass deviation correction

By completing thefollowing compass correction procedure, the
whed! pilot can correct itsown internal fluxgate compassfor most
deviating magneticfields. You MUST completethe Compass
Deviation Correction at thebeginning of your seatrial.
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To compl ete the compass correction:;

1. Pressand hold STANDBY for 1 second —aseriesof dasheswill

(%]
0
o
3
cyclearound thedisplay. 3.
g.
=3
- - Cal a
STAND BY ::DL
a4 a
=
N cl :
\ . =
SECOND - §
w %  Cdl
- a
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Note: If youseea ' CAL OFF messageinstead of the dashes,
calibration access hasbeen prevented. Refer to page 66 for details.

2. Keeping boat speed below 2 knots, turnthe boat in slow circles.
You should take at least 3 minutesto compl ete each 360°.

“~

~ )

"™

® boat's speed below 2 knots
o each complete circle should take 3 minutes

D5650-1

3. Keepturning your boat until the display changesto show the
amount of deviation the autopil ot has detected. The deviation
alternateswith the autopil ot’ s current heading every second.

( I [790cal
%8

¢ )" 9¢Cal
¢ Ly

Current heading

Deviation

D3274-2

Note: If thedeviation exceeds 15° you should re-sitethe control unit
to alocation | ess affected by magnetic interference.
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Heading alignment

1. Steer your boat on astraight course, then use-1 and +1 to adjust
thedisplayed autopilot heading until it agreeswith the boat’s
steering compass or aknown transit bearing.

2. Exit compasslinearization and heading alignment and store the
compass correction/alignment values asfollows:

» pressand hold STANDBY for 1 second until the pilot beeps
 or, toexit without saving any new settings, pressSTANDBY
momentarily

Note: For installationswherean ST50 or ST30 Seering Compass
instrument is connected to the SeaTalk bus, and the Steering
Compasshasa fluxgatetransducer connected, it isonly necessaryto
carry out the auto deviation correction on the Seering Compass
Instrument (refer to Steering Compass handbook instructions).
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Further adjustments to heading alignment

If theheading alignment requiresfurther adjustment after theinitial
seatrid:

1. Enter Compass Deviation Correction by pressng STANDBY for
1 second.

2. PressAUTO to skip Deviation Correction and proceed to Heading
Alignment.

3. Adjust the heading as described above.

4. Pressand hold STANDBY for 1 second to save changesand exit.

Autopilot operation

Having calibrated the compass, the following procedureis
recommended to familiarize yourself with autopilot operation:

1. Steer onto acompassheading and hold the course steadly.

2. Engagethewhed driveclutch by rotating the clutch lever
clockwise.

3. PressAUTO tolock onto the current heading. Thewhed pilot
should achieve aconstant heading in calm seaconditions.

4. Usethecourse changekeysto ater courseto port or starboard in
multiplesof 1° and 10°.

5. PressSTANDBY and disengagethe clutch lever toreturnto hand
steering.
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5.3 Adjusting autopilot performance

Thefactory setting for rudder gain provides stable control for initial
seatrials. However, different boatscan vary widely intheir response
tothehelmand further adjustment totherudder gainmay improvethe
autopilot’ssteering characteristics.

Thefollowing test will determinewhether the rudder gainisset too
high or too low.

1

In clear water and with theautopilot in Auto mode, alter courseto
starboard by 40° by pressing +10 four times.
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At cruising speeds, acourse change of 40° shouldresultina
crisp turnfollowed by an overshoot of no morethan 5°.

If thisoccurstherudder gainisset correctly.

If rudder gainistoo high, the40° coursechangewill resultina
distinct overshoot of morethan 5° (A).

Correct thisoversteer by reducing the rudder gain setting.

If rudder gainistoo low, the boat’ s steering performancewill
be duggish—itwill takealong time to makethe 40° turn and
therewill beno overshoot (B).

Correct thisundersteer by increasing therudder gain setting.

Rudder gain
too high

New
headlng
New
headmg
Rudder gain
too low
New
heading
Correct
rudder gain

D3262-2

Note: Itiseasier to recognizetheseactionsin calmsea conditions
wherewave action does not mask basi ¢ steering performance.
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2. Refertothecadlibration menu diagramin Chapter 6: Adjusting
Whesel Pilot Settings, for instructions on how to adjust the rudder
gain setting.

3. Repeat thetest until you achieve crisp course changeswith no
morethan 5° of overshoot.

You should set therudder gain to the lowest setting consistent with
accurate course keeping. Thiswill minimizedrive movementsand
reduce power consumption and wear and tear.
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Chapter 6: Adjusting Wheel Pilot Settings

6.1 Introduction

Thewhed pilotiscalibrated at the factory to provide stable
performance for most boats. However, you can finetune many of the
calibration featuresto match your personal preferences, and thetype
of boat and steering system.

Note: Youshouldcarryout aninitial seatrial beforeadjusting any of
thecalibration features.

You might need to adjust thewheel pilot calibration settingsif:

 thepilot doesnot maintain aselected heading

 therudder activity istoo high or the course keeping isnot tight
enough.

 theboat appearsto be unstable on Northerly headings (or
Southerly headingsin the southern hemisphere)

» youoperatein Track Control modewithout aspeed instrument

» youwishto changethe Off Courseaarmangle
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The calibration menu alowsyou to adjust the following parameters
fromtheir factory default settings:

e ruddergain

e averagecruisespeed

» off coursealarmlimit

* varidaion

* Northerly/Southerly turning error compensation
* boat'scurrent latitude

Adjusting calibration values

The flowchart on the next page shows how to:

» enter thecalibration menu
 seroll through the calibration menu
» adjustthecalibrationvalues

e quitcaibration
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Calibration menu

STAN BY ot n ) Cal
C >
LH> [ i
SECONDS
PRESS STANDBY AGAIN FOR 5 SECONDS
WITHIN 10 SECONDS TO ENTER CALIBRATION
STAND BY. ‘ . '. Cal
L P
« @ _J
SECONDS Rudder gain
ADJUSTING CALIBRATION
FEATURES
_ - +1
AUTO - - C
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Magnetic variation
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Calibration features

(
/

..—‘ Cal
(

Calibration feature

5

Value
D5626-1

*  Thenumber ontheleft identifiesthe calibration feature and the
number ontheright the currently selected value.

* Youcanenter the calibration menuto view the existing values
without altering them. After viewing the value, amomentary
pressof STANDBY returnsthe pilot to its normal operating mode
without affecting the previous settings.

» If thedisplay showsCAL OFF whenyou try to enter calibration,

refer to page 66.
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Default calibration values

Thefollowing table showsthe default calibration values. These will
provide safe performancefor initial seatrial.

No. Feature

Default setting Adjusted values

1 Rudder gain 5
Average cruise speed 8
Off course alarm angle 20
Local magnetic variation Off (~-)

10 North/Sputh tumningerror  Off (0)
correction

1" Boat's current latitude 0

Note: Calibration Levels2,3,4,7 and 8 arenot available. If
Calibration Level 10issetto 0, level 11 will also be omitted.
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6.2 Calibrating the wheel pilot

Calibration Level 1: Rudder gain
UseCadlibration Level 1 to adjust therudder gain. Thismust be set
when your boat isunder way, asdescribed on page 59.
Calibration Level 5: Cruise speed

UseCalibration Level 5to set the boat’snormal cruising speed for
operationin Track mode.

Wheninterfacing with anavigation system, thewhed pilot usesthe
boat’s average cruising speed to perform track cal culations.

Note: If a SeaTalk speed instrument is connected, boat speed data
will betransmitted directly to the autopilot.
Calibration Level 6: Off course alarm angle

UseCadlibration Level 6to set the off coursealarm angle. Thisalarm
warnsyouif theautopilot isunableto maintainits set course.
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The off course alarm operatesif the autopil ot strays off course, by
morethan the set value, for more than 20 seconds.

You can set thelimit in 1° increments between 15° and 40°.

Locked heading

Boat heading

15° minimum

D3264-2
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Calibration Level 9: Magnetic variation

UseCalibration Level 9toinput thelevel of magnetic variation
present at the boat’s current position.

* -vevariation=west

* +vevariation=east

Thewheel pilot transmitsthisvalueonto the SeaTalk bus, soit canbe
picked up by other SeaTalk instruments.

Calibration Level 10: Heading error correction

UseCdlibrationLevel 10toswitchonNortherly or Southerly heading
error correction:

+ 0=0ff
e 1=Northern Hemisphere, 2 = Southern Hemisphere
You might noticethat the autopilot tendsto bealittlelessstableon

Northerly headingsinthehigher latitudesof the Northern hemisphere
(or Southerly headingsin the Southern hemisphere).
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Thisiscaused by theincreasing angle of dip of the earth’smagnetic
field at higher latitudes, which hasthe effect of amplifying rudder
response on Northerly (Southerly) headings. Thiserror affectsall
magneti c compasses and getsworse further away from the equator.

With heading error correction switched on, thewhedl pilot can
compensatefor thiserror by automatically adjusting the autopil ot
gain (depending on heading). Thiswill provide precise course
keepingonall headings.

s

without
S compensation

with
compensation

D3263-2
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Calibration Level 11: Boat's current latitude

When you have switched on heading error correction (Level 10), you
need to use Calibration Level 11 to input theboat’s current latitude
(to the nearest degree).

Set thelatitude using the-1, +1, -10 and +10 keys.

Note: Ifthe correctionisswitched off in Calibration Level 10 (i.e. set
to'0"),Level 11 will beomitted. When you pressthe AUTO keyin
Calibration Level 10 youwill advanceto Level 13.

Controlling access to calibration

)

% You can prevent unauthorized accessto calibration asfollows:

wv

kS 1. Pressandhold-1and STANDBY together for 10 secondsuntil the

a display shows CAL OFF:

&

s r Cal 1

c [] a

g LAl UFF

=,
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= 2. Togglethecalibrationaccessbetween OFF and On usingthe-1 and
+1 keys.

3. Storethesetting by pressing -1 and standby for 10 seconds until
thewheel drivereturnsto normal operation.



Drill 2.5 mm (3/32 inch) Drill 18 mm (23/32 inch)
diameter hole (2 positions) ‘ diameter hole
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Magnetic variation 65
Maintenance 29

N
Northerly heading error correction 65
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Off course dlarm angle 64
Operating modes 9—27
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Wind Vane mode 25—27
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Limited Warranty Certificate

Raymarinewarrantseach new Light Marine/Dealer Distributor Product to be of good materialsand
workmanship, and will repair or exchange any parts proven to be defectivein material and
workmanship under normal usefor aperiod of 2 years’24 monthsfrom date of saleto end user, except
asprovided below.

Defectswill be corrected by Raymarine or an authorized Raymarine dealer. Raymarine will, except
asprovided bel ow, accept [abor cost for aperiod of 2 years’24 monthsfromthedate of saletoend user.
During this period, except for certain products, travel costs (auto mileageand tolls) up to 100 round
trip highway miles (160 kilometres) and travel time of 2 hours, will be assumed by Raymarine only
on productswhere proof of instalation or commission by authorized service agents, can be shown.

Warranty Limitations

RaymarineWarranty policy doesnot apply to equi pment which hasbeen subjected to accident, abuse
or misuse, shipping damage, alterations, corrosion, incorrect and/or non-authorized service, or
equipment on which the serial number has been dtered, mutilated or removed.

Except where Raymarineor itsauthorized deal er has performed theinstalation, it assumesno
responsibility for damageincurred during installation.

ThisWarranty does not cover routine system checkouts or alignment/calibration, unlessrequired by
replacement of part(s) intheareabeing aligned.

A suitable proof of purchase, showing date, place, and serial number must be made availableto
Raymarine or authorized service agent at the time of request for Warranty service.
Consumableitems, (such as: Chart paper, lamps, fuses, batteries, styli, stylus/drivebelts, radar mixer
crystals/diodes, snap-inimpeller carriers, impellers, impeller bearings, and impeller shaft) are
specifically excluded from this Warranty.

Magnetrons, Cathode Ray Tubes (CRT), TFT Liquid Crystal Displays(LCD) and cold cathode
fluorescentlamps(CCFL), hailer hornsand transducersarewarranted for 1 year/12 monthsfrom date
of sale. Theseitems must bereturned to aRaymarinefacility.

All costsassociated with transducer replacement, other than the cost of thetransducer itself, are
specifically excluded from this Warranty.

Overtime premium labor portion of servicesoutside of normal working hoursisnot covered by this
Warranty.

Travel cost allowance on certain products with asuggested retail price below $2500.00isnot
authorized. When/or if repairs are necessary, these products must beforwarded to aRaymarine
facility or anauthorized dedl er at owner’sexpensewill bereturned viasurface carrier at no cost tothe
owner.

Travel costsother than auto mileage, tollsand two (2) hourstravel time, are specifically excluded on
all products. Travel costswhich are excluded from the coverage of thisWarranty include but are not
limited to: taxi, launch fees, aircraft rental, subsistence, customs, shipping and communication
chargesetc. Travel costs, mileage and time, in excessto that allowed must have prior approval in
writing.

TOTHEEXTENT CONSISTENT WITH STATE AND FEDERAL LAW:

(1) THISWARRANTY ISSTRICTLY LIMITED TO THE TERMSINDICATED HEREIN, AND
NO OTHERWARRANTIESOR REMEDIESSHALL BEBINDING ON RAYMARINE
INCLUDINGWITHOUT LIMITATION ANY WARRANTIESOF MERCHANTABLE OR
FITNESSFOR A PARTICULAR PURPOSE.

(2) Raymarine shall not beliablefor any incidental, consequential or specia (including punitive or
multiple) damages.

All Raymarine products sold or provided hereunder aremerely aidsto navigation. Itisthe
responsibility of the user to exercise discretion and proper navigational skill independent of any
Raymarine equi pment.

Document number: 84064-8
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