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Preface

About this handbook

Wel come to the handbook for the ST4000+ wheel and tiller
autopilot systems. Thishandbook containstwo main parts:

Part 1: Using the ST4000+ Autopilot

Chapter 1: Introduction
Introduces the autopilot, its features and its use.

page 1

Chapter 2: Basic Operation

Covers basic autopilot operation: using Auto mode,
interpreting alarms, adjusting autopilot performance and
changing the control unit lighting.

page 3

Chapter 3: Advanced Operation
Explains how to use Track and Wind Vane modes, and
display data pages.

page 19

Chapter 4: Maintenance & Fault Finding
Provides general maintenance procedures and
information to help you resolve problems you may
encounter with the autopilot

page 33

Part 2: Installing the ST4000+ Autopilot

Chapter 5: Installing the ST4000+
Explains how to install your autopilot and its components.

page 43

Chapter 6: Setting-up the ST4000+
Covers functional testing and dockside procedures after
installation, and initial sea trials.

page 85

Chapter 7: Customizing the ST4000+
Provides details on adjusting the autopilot settings to suit
your boat.

page 101

At theend of thishandbook we haveincluded product
specifications, aglossary and index, and templatesfor installing
different partsof the system.

Note: Thishandbook containsimportant i nformation about
installing, using and maintaining your new Raymarineproduct. To
get the best fromthe product, please read thishandbook thoroughly.
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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.
Safety notices

WARNING: Productinstallation

Thisequipment must beinstalled and oper ated in accor dance
with theinstructionscontained in thishandbook. Failuretodo so
could result in poor product performance, personal injury
and/or damageto your boat.

WARNING: Electrical safety

Makesurethepower supply isswitched off beforeyou makeany
electrical connections.

WARNING: Calibration

Wesupply thisproduct calibrated to default settingsthat should
providestable performancefor most boats. To ensureoptimum
per formanceon your boat, you must complete Chapter 6:
Setting-up the ST4000+ beforeuse.

WARNING: Navigation aid

Although we havedesigned thisproduct to beaccurateand
reliable, many factor scan affect itsperformance. Asaresult, it
should only beused asan aid to havigation and should never
replacecommon senseand navigational judgement. Always
maintain a per manent watch soyou can respond to situationsas
they develop.

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 thehemAT ALL TIMES, to
takemanual control in an emergency.
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» Makesurethat all membersof crew know how to disengagethe
autopilot.

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

» Maintain an accurate record 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.

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.

Handbook information

To the best of our knowledge, theinformation in thishandbook was
correct when it went to press. However, Raymarine cannot accept
liability for any inaccuraciesor omissonsit may contain. In addition,
our policy of continuous product improvement may change
specificationswithout notice. Asaresult, Raymarine cannot accept
ligbility for any differences between the product and the handbook.
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Chapter 1: Introduction
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1.1 Features

The Raymarine ST4000 Plus (ST4000+) isaSeaTd k® compatible
autopilot availablein versionssuitablefor boatswith either tiller or
wheel steering systems. Thisautopilot system will steer your boat to
a heading automatically, accurately and reliably.

The ST4000+ hasfour main operating modes:

1. Standby: autopilot off (see page 7)

2. Auto: autopilot engaged and | ocked onto aheading (see page 6)

3. Track: autopil ot engaged and maintaining atrack between two
waypoints created using anavigation system (see page 20)

4. Wind Vane: autopilot engaged and maintaining acourserel ative
to an apparent wind angle (see page 27)

The ST4000+ also providesthefollowing features:

» automatictack facility (AutoTack) in Auto and Wind Vane modes
» automatic compass deviation correction

* Northerly/Southerly heading compensation

» automatic heading deadband — seastate control

» waypoint advancefeature

e satup and cdlibration optionsto optimize performance on your boat
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1.2 Extended systems

The ST4000+ iscompatiblewith all other SeaTalk instruments.

You can connect it to additional fixed or handheld SeaTalk autopilot
control unitslocated at secondary steering and control positions
(see page 52).

You can also usethe ST4000+ autopil ot with any navigator

(GPS, Decca, Loran) or wind instrument that transmits datain the
internationally-accepted National Marine Electronics Association
(NMEA) 0183 format.

The ST4000+ can display SeaTalk and NMEA instrument dataina
user-defined selection of datapages. When you areusing the
ST4000+ to repeat instrument data, it showsa' pop-up’ pilot pagefor
5 secondswhenever you make achangein autopil ot control.

The ST4000+ can shareall datatransmitted from SeaTalk
instruments:

c
o
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 itcanusewindinformation from aSeaTalk wind instrument for
wind trim steering in Wind Vane mode without the need for a
separatevane

» itcanusetrack informationfromaSeaTalk navigationinstrument
to providewaypoint control in Track mode

» itcanuseboat speed fromaSeaTa k speedinstrument to optimize
track-keeping performance

Rudder position sensor (wheel drives only)

Onwhed drive systemsyou canfit arudder position sensor to
improvethewhed pilot’s performance (see page 81). Thisis
particularly advisableif your boat’s steering system has significant
backlash, or you require optimum performance from amechanical or
cablesteering system. By usingtheinformationfromtherudder angle
sensor, the ST4000+ will a so be ableto show thetruerudder anglein
Standby and Auto modes.

Note: YouMUST add arudder position sensor if fitting the ST4000+
toahydraulic steering system.
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Chapter 2: Basic Operation

The sectionsin this chapter explain how to usethebasic functionson
your autopilot:

Using the control unit
Summarizes the key functions and screen layoutonthe | page 4
ST4000+ control unit.

Using Auto mode
Provides instructions for engaging/disengaging the page 6
autopilot and using Auto mode.

Adjusting autopilot performance
Making temporary adjustments to response leveland | page 12

rudder gain to enhance autopilot performance.

Autopilot alarms
Describes how to recognize and respond to the page 14
autopilot alarms.
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Adjusting display and keypad lighting
Explains how to change the lighting on the controlunit | page 18
display and keypad.

CAUTION: Important note for wheel drive systems

After eachtrip, flushinsidethedriveunit by insertingahosepipe
inthefreedot ontheback cover. Thiswill prevent any build-up of
salt on thedriveringand bearings.
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2.1 Using the control unit

Key functions

e Theautopilot alwayspowersup in Standby mode.

* Youcontrol theautopilot by pressing the buttons on the control
unit. The control unit confirms each button presswith ashort
beep.

* Youaccessthemain functionsby pressing asinglekey:

» for example, when the autopilot is operating you can make
coursechangesusing the-1, +1, -10 and +10 keys

» Toaccessother functionsyou need to presstwo keystogether:
» for example, whenthe autopilot is operating you makean

<
% AutoTack to port by pressing the-1 and -10 keystogether
g * Youcanreturnto manual steering at any timeby pressing
o standby and disengaging the autopil ot (see page 7).
8
o0
(]
-1 plus +1
Press for Response level
-1 plus -10 Press for 1 second +1 plus +10
Press together for Rudder Gain Press together
for AutoTack | for AutoTack
to port to starboard
DISP —— .— — TRACK
Press for O O Press for Track
Data Page mode from Auto

standby auto
Press for 1 second O O O Press to accept

for lamp control waypoint advance

Press for 1 second
| to skip waypoint

STANDBY Course change keys AUTO

Press for Port 1° Starboard 1° Press for Auto mode

Standby mode Port 10° Starboard 10° Press for 1 second

Press and hold for for Last Heading

User and Dealer Press again to

setup modes accept Last Heading
STANDBY plus AUTO

Press for Wind Vane mode
Press for 1 second for Last Wind
Press again to accept Last Wind

D3447-2
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Display layout
The ST4000+ autopilot display providesthefollowinginformation:

Variable text region (up to 9 characters/digits)

STANDBY
AUTO

} Heading indicators

—— Distance units
:’— Response level indicator

VANE
TRACK '. ' . ' . RESP
L | ‘«aV1'eaV1'ea 1

Autopilot mode
indicators

Port and Starboard
direction-to-steer
indicators

N
o
Q
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‘ Calibration mode
rudder indicator

[ J
\
Rudder or Steer direction indicator
(bar graph in 2° increments)

D3316-2

 Ifthedisplay showsnodistance unit al distancesarein
kilometres (Km), otherwise distances arein nautical miles(nm)
or statute/land miles (SM).

» Thebar graph at the bottom of the screenisnormally a
direction-to-steer indicator (you can changethisin User setup,
see page 104). Theinformation displayed onthebar graph varies
according to the autopil ot mode:

Autopilotmode Information displayed on bar graph
Standby Rudder bar (only if a rudder position sensor is fitted)
Auto Heading error bar

Track Cross track error (XTE) bar, in 0.02 nm increments
Wind Vane Wind angle error bar
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2.2 Using Auto mode

Engaging the autopilot (Auto mode)

1. Steady the boat ontherequired heading.

2. Whed Pilot: Engagethewhed driveclutch by rotatingtheclutch
lever clockwise (sothelever engagesfully onto thelocating pip).
Tiller Pilot: Placethe pushrod end over thetiller pin. If necessary,
extend or retract the pushrod using the-1, +1, -10 and +10 keys.

WARNING: Wheel drive clutch
Alwaysreach AROUND (not through) thewhee to operatethe
whesel driveclutch lever.

Wheel pilot
Engage the clutch
on the wheel pilot
Tiller pilot
—
i
i :
Use these keys to &)
extend or retract the pushrod D5341-1

3. Pressauto:
« inAuto mode, the display showsthelocked autopilot heading

g
3
@a T
- ) ‘.‘.:-:'
- -
=2 3
g &

D3560-2
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CAUTION:

Autopilot cour secontrol makesit easier tosail aboat, but it is
NOT asubstitutefor good seamanship. ALWAY Smaintain a
permanent watch, no matter how clear the sea appearstobe.

Disengaging the autopilot (Standby mode)

1. Pressstandby.
» in Standby mode, the display showsthe boat’s current
compass heading.

@ 5T
-1
STANDBY

Ll
!

"a TRUE

r
Ll

]
[

.:.‘

<>
RESP
1

gt |
-

D3561-2
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2. Disengagetheautopil ot to return to hand steering:

»  Whed Pilot: Disengagethewhedl driveclutch by rotatingthe
clutch lever anti-clockwise (so thelever engagesfully onto
thelocating pip).

» Tiller Pilot: Removethedriveunit fromthetiller pin. If
required, retract thepushrod using -1, +1, -10 and +10 keys.

3. Thelast heading ismemorized and can berecalled (see page 9).

CAUTION: Wheel drive systems

Onwhed drivesystems, alwaysmakesurethat theclutchis
FULLY DISENGAGED beforeyou leavetheboat.
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Changing course in Auto mode

In Auto mode, usethe-1 and =10 (port) and +1 and +10 (starboard)
keysto changethelocked headingin stepsof 1° or 10°. For example:
press-10 threetimesfor a30° course changeto port.

Port Starboard

D3320-2
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Dodging obstacles in Auto mode

To avoid an obstacle when your boat i sunder autopilot control :

1. Select acoursechangeinthe appropriatedirection. For example,
press-10 threetimesfor a30° dodgeto port.

@ Obstacle
Original
Q course

Dodge

D3303-2

2. When safely clear of the obstacle, you can either:
» reversethe previouscourse change (for example, press+10
threetimes), or
» returntothe previouslocked heading (LAST HDG)
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Returning to the previous locked heading (LAST HDG)

If you have steered the boat away from the sel ected locked heading
for any reason (for exampl e, executing adodgemaneuver or selecting
Standby), you can return to the previouslocked heading asfollows:

1. Pressauto for 1 second. The display showsthe previouslocked
heading (LAST HDG?) for 7 seconds.

@  OST HOE
b I 1 me® | 11k "md
o, TRUE
:.“‘
10

SECOND

D3562-2

Note: Thedirection-to-steer indicator showsthedirection the boat
will turn.

2. Toaccept the previous heading, and resumethis course, press
auto withinthis 7 second period.

@ Obstacle
Resumed

course

Original
course

Dodge

N
o
Q
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D5431-1

Note: If you do not pressauto whilethedisplay isflashing, the
autopilot will maintain the current heading.
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Automatic tack (AutoTack)

The ST4000+ hasabuilt in automatic tack facility (AutoTack) that
turnsthe boat through a pre-determined anglein therequired
direction. Thedefault AutoTack angleis100°, but you can adjust this
in Dealer setup (see page 109).

e toAutoTack toport: pressthe-1 and -10 keystogether

» toAutoTack to star boar d: pressthe +1 and +10 keystogether

AutoTack - Port AutoTack - Starboard

Wind Wind

AutoTack AutoTack
angle angle
— —

&L
z
o6

N

D5399-1

Making major course 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.

Inthesesituations, theautopilot will notimmediately assumethenew
automatic heading, and will only settle onto coursewhenthe
automatic trim hasbeen fully established. To eliminatethis problem,
usethefollowing procedure to make major course changes:
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Notethe required new heading.

Sdlect standby for manual steering, so you can bring the boat to
thenew heading MANUALLY.

Select auto: allow the boat to settle onto course, then bring the
boat to thefinal coursein 1° stepsusing the-1 or +1 keys

Gusting conditions

In gusting conditions, the course may tend to wander dightly,
particularly if the sailsare badly balanced. If you takethefollowing
precautions, the autopilot will be ableto maintain competent control
evenin galeforceconditions:

You can significantly improve course keeping by improving the

sail balance:

» donotalow theboat to heel over excessively

» easethemainshest traveller toleeward to reduce heeling and
westher helm

 if necessary, reef themainsail alittle early

Invery strongwindsand large seas, you should avoid sailing with

thewind dead astern:

» idedly, bringthewind at least 30° away from adead run

* insevereconditions, you may aso needto removethe
mainsail and sail under headsail only

N
o
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2.3 Adjusting autopilot performance

During normal autopilot operationin any modeyou can make
tempor ary adjustmentsto:

* responselevel
e ruddergain
Note: Youwill losethesetemporary changesto responselevel and

rudder gain whenever the systemis powered off then on again. You
can make permanent adjustmentsin Dealer setup (see page 108).

Changing the response level (AutoSeastate)

Theresponse level controlstherelationship between the autopilot’s
course keeping accuracy and the amount of helm/driveactivity.

* ResponselLevel 1: AutoSeastateon (Automatic deadband)
This setting causesthe autopilot to gradually ignore repetitive
boat movementsand only react to truevariationsin course. This
providesthe best compromise between power consumption and
course keeping accuracy, and isthedefault calibration setting.

* Responsel evel 2: AutoSeastate off (Minimum deadband)
Thissetting providesthetightest course keeping possible.
However, tighter course keeping resultsin increased power
consumption and drive unit activity.
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To makeatempor ary changeto the response setting:

1. Display the RESPONSE screen by pressing the-1 and +1 keys
together momentarily.

36 T 1

E!ESF‘EI‘HEE

-

D3310-4
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Note: If you have set up the RESPONSE screen asa default data page
(seepage 104) you can also accessit by pressing disp and then
scrolling through the data pages.

2. Press-1 or +1to changetheresponselevel.

3. Pressdisp or wait for 5 secondsto return to the previousdisplay.

Changing the rudder gain

RUDD GAIM
[]
{
'. " 3 ]
3 w
4 Q.
Decrease Increase ]
ruddergain g ruddergain _g
. o
8 2
3 S
SECOND RUDD GAIM
l\‘;‘o—?T‘f—J—J D5400-1

To makeatempor ary changeto therudder gain:

1. Pressthe-1and +1 keystogether for 1 second to display the
rudder gain (RUDD GAIN) screen

Note: If you have set up the RUDD GAIN screen asa default data page
(seepage 104) you can also accessit by pressing disp and then
scrolling through the data pages.

2. Press-1 or +1tochangetherudder gain.
3. Pressdisp or wait for 5 secondsto return to the previousdisplay.

Note: See page 96 for instructions on how to check that the rudder
gainisset correctly.
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2.4 Autopilot alarms

Responding to alarms
The ST4000+ activatesthe alarmslisted on thefollowing pages:

» Unlessotherwise stated, you should deal with alarmsby pressing
standby to clear the alarm and return to hand steering.

* Insomesituations, the autopilot will raisemorethanoneaarm.
When you have dealt withthefirst alarm, the autopilot will
display the next alarm.

SeaTalk Failure alarm (STLK FAIL)

S The ST4000+ displaysthe SeaTalk failuremessageif thereisawiring
© fault in the SeaTalk connection.
g
g Off Course alarm (OFFCOURSE)
[~
~
-"-;"ll: e |||: {:ll:
I..Il L I..“..Il |y -
Ny
..‘ .. PE = deviation to port
' .‘ Skh = deviation to starboard

The ST4000+ activatesthisalarm when the boat has been off course
fromthelocked heading by morethan the specified angle* for longer
than 20seconds. It showswhether the deviationisto port or starboard.

Note: * You can adjust thisspecified alarmanglein Dealer setup
(see page 109).

1. Tocancel theoff coursealarm, pressstandby to return to hand
steering.

2. Check whether your boat iscarryingtoo much sail, or whether the
sailsare badly balanced. You can usually significantly improve
course keeping by improving the sail balance.

Note: The ST4000+ also clearsthealarmif theheading recovers, if
you changethe courseg, or if you change the operating mode.
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Wind Shift alarm (WINDSHIFT)

The ST4000+ activatesthe Windshift alarm whenit detectsachange
inthe apparent wind angle of morethan 15° (see page 29).

Large Cross Track Error alarm (LARGE XTE)

The ST4000+ activatesthisaarm when the crosstrack error exceeds
0.3 nm (seepage 22).Theaarm clearsif the heading recovers, if you
changethe coursg, or if you change the operating mode.

Drive Stopped alarm (DRIVESTOP)
The ST4000+ activatesthisalarmif:

 therudder position sensor fails, or

 theautopilotisunabletoturntherudder (thisoccursif theweather
load on helmistoo high, or if therudder position sensor has
passed beyond the preset rudder limitsor rudder end-stops)
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Data Not Received alarm (NO DATA)
The ST4000+ activatesthisalarmin any of thefollowing situations:

» thecompassisnot connected
» theautopilotisin Wind Vanemodeand it has not received wind
angle datafor 30 seconds
» theautopilotisin Track modeand:
» theboat hasarrived at thelast waypoint in thetrack, or
» theautopilotisnot receiving SeaTak navigation data, or
 theposition sensor (GPS, Loran, Decca) isreceiving alow
strength signal —thiswill clear assoon asthesignal strength
improves

The autopilot stops adjusting the heading assoon asit loses data.

Waypoint Advance alarm (NEXT WPT?)

The ST4000+ activatesthe Waypoint Advance alarm whenever the
target waypoint number changes. Thisoccurswhen:

 you select automatic acquisition by pressing track from Auto
+ you request waypoint advance by pressing track for 1 secondin
Track mode (with SeaTalk navigatorsonly)
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 theboat arrivesat the target waypoint and the navigator accepts
the next waypoint
* youactivatethe Man Overboard (MOB) functionin Track mode

When thealarm sounds, the pil ot continuesonits current heading but
displays:

 thebearingto the next waypoint

 thedirectiontheboat will turn totake up that bearing

Responding to a Waypoint Advance alarm
To respond to aWaypoint Advance alarm:

» checkthatitissafetoturnontothenew track, then presstrack to
accept the waypoint advance

» aternatively, you can cancel the alarm without accepting the
waypoint advance by pressing: standby to return to hand
steering, or auto toreturn to Auto mode.

o
o
=
©
o
[«
o
o
=
v
©
')
~N

Note: Waypoint advance only operatesif the ST4000+ isreceiving
valid bearing to waypoint and waypoint number infor mation.

Low Battery alarm (LOW BATT)

The ST4000+ activatesthe L ow Battery alarm when the supply
voltagedropsbelow 10 V (0.5 V).

Responding to a Low Battery alarm:
Torespondto al ow Battery alarm:

» pressstandby to clear theaarm and return to hand steering
» darttheengineto rechargethebattery

Watch alarm (WATCH)

The ST4000+ activatesthe Watch alarm when the autopilot isin
Watch mode and thetimer hasreached 4 minutes.

Setting the Watch timer
To set theWatch timer:

1. First, youmust configurethe WATCH screen asone of the data
pagesfor display (seepage 104).
2. Whenyou havedonethisselect Auto, Track or Wind Vane mode.
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3. Pressthedisp key until you see the WATCH datapage:
» thewatchtimer will start counting
» whenthetimer reaches 3 minutes, the WATCH text starts
flashingto indicate that thetimer isin thelast minute
» whenthetimer reaches 4 minutes, the ST4000+ activatesthe
audible Watch alarm

Responding to a Watch alarm
Torespondto aWatch alarm:

» pressauto tosilencetheaarm and reset thetimer to 4 minutes
or

» pressany other key to silencetheaarm, reset thetimer and
perform that key’snormal function

Note: You cannot engage Auto mode directly fromWatch mode—
pressing auto will only reset the Watch timer. If you want to enter
Auto mode, you must first exit Watch mode (see bel ow).
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Exiting Watch mode
To exit Watch mode:

» pressdisp todisplay adifferent datapage
or
» pressstandby

Shallow alarm (SHALLOW)

The ST4000+ activatesthe Shallow alarmif it receivesashallow
depth alarm viaSeaTalk:

» pressstandby or disp to cancel thealarm

Man Overboard alarm (MOB)

The ST4000+ activatestheMan Overboard dlarmif it receivesaman
overboard (MOB) message from another instrument on the SeaTalk
system. It displaysthetext MOB instead of the waypoint number for
the XTE, DTW and BTW data pages.

If theautopilotisin Track mode, it will sound the Waypoint Advance
alarm to notify you of the changein waypoint.
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2.5 Adjusting display and keypad lighting
Note: Whenthedisplaylightingisoff, thecontrol unit till illuminates
thekeysat a courtesy level.
To adjust the display and keypad lighting:

1. Pressdisp for 1 second from any modeto accessthe LAMP screen
andturnonthelights.

2. Pressthedisp key to cyclethrough thepossibleillumination
settings: LAMP 3, LAMP 2, LAMP 1, OFF, LAMP 1, LAMP 2, LAMP 3

andsoon.
Note: LAMP 3 isthe brightest setting.

<
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LAMF LAMP
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3. Thedisplay automatically returnsto the previousmodeif you do
not pressakey for 7 seconds:

 if youpressanother modekey within 7 secondsyou will select
themodeassignedtothat key (for example: auto selectsAuto
mode, standby selects Standby mode)

Note: You can also adjust thelighting level fromany other SeaTalk
instrument or control unit connected to SeaTalk.

Note: When you switch off the unit you | ose any changes you have
madeto thelighting.
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Chapter 3: Advanced Operation

The sectionsinthischapter explain how to use the more advanced
functions on your autopilot:

Using Track mode
Tracking between waypoints created on navigation page 20
equipment connected to the autopilot system.

Using Wind Vane mode
Using the autopilot to maintain a course relative tothe | page 27

apparent wind angle.

Displaying data pages
Describes how to use data pages to display SeaTalkand | page 31
NMEA information on the control unit.
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3.1 Using Track mode

Note: You can only use Track modeif you have connected the
ST4000+ to a suitable navigation system providing SeaTalk or
NMEA navigation information.

The ST4000+ canreceivetrack and crosstrack error information
from either:

» aSeaTdk navigationinstrument or chartpl otter (see page 52 for
information on connecting to SeaTalk)
or

» anon-SeaTalk navigation system transmitting datain the
NMEA 0183 format —you can connect thisdirectly tothe
ST4000+ NMEA input (see page 53 for information on
connecting to NMEA equipment)

In Track mode, the ST4000+ maintainsatrack between two
waypoints created on the navigation system. The autopil ot computes
any course changesto keep your boat on track, automatically
compensating for tidal streamsand leeway.

Selecting Track mode

To select Track mode, pressthe track key with the autopilot in Auto
mode.

When you select Track mode, the autopilot can acquireatrack
through either:

e automatic acquisition (see below), when both crosstrack error
(XTE) and bearing to waypoint (BTW) dataareavailable
or

» manua acquisition (seepage 21), when only crosstrack error
informationisavailable
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Automatic track acquisition
If crosstrack error and bearing to waypoint information are both

available (viaSeaTalk or NMEA), the autopil ot can acquireatrack
automatically:

1. Bringtheboat within 0.1 nm of track.
2. Pressauto. Theautopilot will display thecurrent locked heading.
3. Presstrack to enter Track mode.
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4. Wait for the Waypoint Advance alarm to sound. The display will
show the bearing to the next planned waypoint and thedirection
theboat will turn to reach thiswaypoint.

Note: If theboat ismorethan 0.3 nmfromthetrack, the Large Cross
Track Error alarmwill sound (see page 22). Pressstandby to
cancel thealarm, hand steer closer to thetrack, pressauto and then
presstrack.

5. Check that it issafeto turn the boat onto the new course.

6. Pressthetrack key:
 theboat will turn onto the new course
 thedisplay showsthenew bearing to waypoint

Automatic track acquisition
From auto mode, press track to enter Track mode: Then press track again to turn boat to waypoint:
Waypoint Waypoint
at270° at270°
Current Previous
heading heading
w
>
o
<
]
=]
[m)]
3
| =TARRNARD TRACE g
(=) > | NEXT_WPT 7 ® Ty 8
-, -, =w, 0 TRUE TRACK , " ' g)'_
T ] [N 2
Anal SO N X | T [ I 5

Manual track acquisition

If your navigationsystemonly providescrosstrack error information,
you must acquirethetrack manually:

1. Steer theboat towithin 0.1 nm of track.

2. Bringtheheadingtowithin5° of the bearing to the next waypoint.

3. Pressauto.

4. Presstrack to enter Track mode. The display then showsthe
locked pilot heading.
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Note: Tidal streamshaveafar moresignificant effect at lower speeds
than at higher speeds. If thetidal flowislessthan 35% of theboat’s
speed, you will not notice any differencein theautopilot’s
performancein Track mode. However, you should take extra care
during manual acquisition, asfollows:

» Beforeyou select Track mode, make surethe boat isascloseas
possibleto track, and the direction made good over thegroundis
as close aspossibleto thedirection of the next waypoint.

» Make positive checks of theboat’s position at regular intervals,
especiallyif you are closeto potential navigational hazards.

Exiting Track mode
You canreturnto either Auto or Standby mode from Track mode by:

* pressing auto to returnto Auto mode
» pressing standby to returnto manual steering

Cross track error

Crosstrack error (X TE) isthe distance between the current position
and aplanned route. The autopilot receivesthe crosstrack error
information from the navigation equipment, and displaysthe XTE in
nautical miles(nm), statute miles (SM) or kilometres.

Cross track error (XTE)
more than 0.3 nm O .
Waypoint 2
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If the crosstrack error isgreater than 0.3 nm, the ST4000+ will sound
the Large Cross Track Error dlarm and showswhether you areto the
port (Pt) or starboard (Stb) of the planned track.

To cancel the Large Cross Track Error alarm:

» pressstandby toreturn to hand steering, or
¢ pressauto toreturnto Auto modeand retain the current heading

Note: WhentheLarge Cross Track Error alarmsounds, it usually
meansthat the crosstideistoo great for your boat’ s current speed.

Tidal stream compensation

Under most conditions, Track modewill hold the selected track to
within+0.05 nm (300 ft) or better. The autopil ot takes account of the
boat’s speed when computing course changesto ensure optimum
performance over awiderangeof boat speeds. Inorder of preference,
the ST4000+ uses:

* measured boat speed (speed through water)
e ifthisisnotavailable, it usesthe speed over ground (SOG)
« ifthisisnotavailable, it usesthe cruise speed specifiedin Dedler

setup (seepage 112)
/&7 Waypoint 2 g
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>
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Boat's speed over ground
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Waypoint arrival and advance

Arrival

Astheboat arrivesat the target waypoint the navigation aid should
manually or automatically select the next target waypoint. The
ST4000+ will then detect the new target waypoint number, sound the
Waypoint Advance alarm and display the Waypoint Advance screen.
Thisshowsthenew bearing tothe next waypoint and thedirectionthe
boat will turn to acquirethe new track.

Advance

Whenthe ST4000+ soundsthe Waypoint Advancealarm, it suspends
Track modeand maintai nsthe current boat heading.To advancetothe
next waypoint:

1. Checkthatitissafeto turnontothenew track.
2. Pressthetrack key. Thiswill cancel the Waypoint Advance
alarm and turn the boat towardsthe next waypoint.

Note: If you do not presstrack to accept the Waypoint Advance, the
ST4000+ will maintain the current heading and continue sounding

thealarm.
S
= Waypoint arrival and advance
g:_ Waypoint arrival Waypoint advance
g Next target New target
Q waypoint at 270° waypoint at 270
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Note: When you reach thelast waypoint in thetrack, the NO DATA
alarmwill sound to indicate that thereisno further waypoint
information. Press auto to continue on the same heading, or
standby toreturnto hand steering.

Skipping a waypoint - SeaTalk navigators only

If you want to advanceto the next waypoint befor e you have arrived
at thetarget waypoint, you can skip awaypoint by pressing track for
1 second. Thedisplay will then show the Waypoint Advance screen
for thenext waypaint.

Dodges in Track mode
Whentheautopilotisin Track modeyou still havefull control from

the keypad.

Initiating a dodge maneuver

In Track mode, you can make adodge maneuver by using the course
changekeys(-1, +1,-10 or +10) to select the desired course change.

Cancelling a dodge maneuver
After you have avoided the hazard, you can cancel the dodge course

w

change by making an equal course changein the oppositedirection. z

<

Note: Provided the boat remainswithin 0.1 nmof track, you do not §

need to steer back towardsthetrack. %

e

- @™

Safety in Track mode oy
o

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.

Sailing in Track mode assi sts preci se navigati on and removesthe
tasks of compensating for wind and tidal drift. However, you MUST
still maintain an accurate log with regular plots.
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Confirming position at the start of a journey

Atthe start of ajourney you must alwaysusean easily identifiable
fixed object to confirm thefix given by the navigation system. Check
for fixed positional errorsand compensate for them.

Verifying computed positions

Alwaysverify the computed position with adead reckoned position,
calculated from the average course steered and the distance logged.

Plot frequency

* Inopenwater, you should makeplotsat least every hour.
* Inconfined watersor when near to potential hazards, you should
make plots more frequently.

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 along eachtrack. Check upto 0.5 nmeachside
of thetrack to ensure that there are no hazardswithin thiszone.

Note: For the waypoint advance function towork, thelast four
characters of adjacent waypoint names must be different.
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3.2 Using Wind Vane mode

Note: You canonly use Wind Vane mode if you have connected the
ST4000+ to a suitablewind instrument/vane providing SeaTalk or
NMEA wind direction information.

To use Wind Vane mode (al so known as Vane mode), the ST4000+
must receive wind information from one of the following sources:

»  SeaTdk windinstrument, connected to the ST4000+ viaSeaTalk
*  NMEA windinstrument
» Raymarinewind vane connected through a SeaTalk interface box

InWind Vane mode the ST4000+ maintainsacourserelativeto an
apparent wind angle. It useswind trim to eliminatethe effects of
turbulence and short term wind variations. This providessmooth and
precise performance with minimal power consumption.

When the ST4000+ isin Wind Vane mode it usesthe fluxgate
compass asthe primary heading reference. Aschangesinthe
apparent wind angle occur, the ST4000+ adjuststhe locked compass
heading to maintain the original apparent wind angle.

Selecting Wind Vane mode
You can select Wind Vane mode from either Standby or Auto mode:

1. Steady theboat onto the required apparent wind angle.
2. Pressstandby and auto together to select Wind Vanemode and
lock the current apparent wind angle:
 thedisplay showsthelocked heading (e.g. 128°) dongwith
theapparent wind angle (e.g.WIND 145P indicates an apparent
wind angle of 145° to port)

@ @ WIMD 145F
-, w0

VANE ‘ .‘ ..‘ mas

. IR '- . REZSP

30 20 10 0 10 20 30

_ v v A

The ST4000+ will then adjust the boat’sheading to maintain the
locked apparent wind angle.
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Exiting Wind Vane mode
You canreturnto Auto or Standby mode from Wind Vane mode by:

e pressing auto to returnto Auto mode
» pressing standby to steer manually in Standby mode

Adjusting the locked wind angle

You canadjust thelockedwind angleby usingthe-1, +1,-10 and +10
keysto change course. For example, to bear away by 10° whenthe
boat ison astarboard tack:

» press-10toturn the boat 10° to port —thelocked apparent wind
angle and locked heading will both change by 10°

» theautopilot will then adjust thelocked heading asrequired to
maintain the new apparent wind angle

Note: Becauseturning the boat affectstherelationship between the
true and apparent wind angles, you should only use this method to
make minor adjustmentsto the apparent wind angle. For major
changes, return to Sandby mode, steer onto the new heading, then
reselect Wind Vane mode.

Returning to the previous apparent wind angle
(LASTWND)

If you have steered the boat away from the sel ected apparent wind
anglefor any reason (such asadodge maneuver or sel ecting Standby
mode), you can return to the previouslocked wind angle:

1. Pressstandby and auto together for 1 second to display the
previous apparent wind angle (LAST WND?):
» thelAST WND? text alternateswith the previouswind angle
anddirection. Thedisplay showsthe previouslocked heading
and indicateswhich direction the boat will turn

LHS : :"*.'l: i:i
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2. Check that it issafeto turn onto thiscourse.
3. Toaccept thisapparent wind angle, pressstandby and auto
together within 7 seconds.

Note: If you do not accept the previouswind within 7 seconds, the
autopilot will lock onto the current apparent wind angle.

Dodges in Wind Vane mode

When theautopilot isin Wind Vane mode you till have full control
from the keypad.

Initiating a dodge maneuver

In Wind Vane mode, you can make adodge maneuver by using the
coursechangekeys(-1, +1, -10 or +10) to select the desired course
change. Theautopilot will adjust both thelocked heading and | ocked
apparent wind angle.

Cancelling a dodge maneuver

After you have avoided the hazard, you can reversethe previous
course change, or returnto the previouswind angle (LAST WND?).

Wind shift alarm w
>

If the autopilot detectsawind shift of morethan 15° it will soundthe %

wind shift alarm and display the WINDSHIFT alarm message (see 5

page 15). S

» Tocancel thealarm and retain the existing wind angle and new §

heading: 5

>

» pressstandby and auto together.
» Alternatively, to cancel theaarm and returnto the previous

heading, either:

» adjustthelocked wind angleusingthe-1, +1,-10 and
+10 keys

or

» pressstandby to returnto hand steering, steer onto the
required heading, and pressstandby and auto together to
return to Wind Vane mode with the new apparent wind angle
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Using AutoTack in Wind Vane mode

After usingthe AutoTack function (seepage 10) totack inWind Vane
mode, you may need to adjust thelocked heading until you achieve
therequired apparent wind angle.

Note: Beforeyou usethe AutoTack functionin Wind Vane mode, you
must make surethat thewind vane was centered accurately at
installation.

Apparent wind angle

After tacking, you may need to make
/ minor course changes to achieve the

desired apparent wind angle

angle
O

AutoTack to Port

D4373-2
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Operating hints for Wind Vane mode

» Alwaystrimyour sailscarefully to minimizethe amount of
standing helm.

» Reef theheadsail and mainsail alittle early rather thantoo late.

* InWind Vanemodethe pilot will react to long-term wind shifts,
but will not correct for short-term changes such asgusts.

* Ingusty and unsteady inshore conditions, itisbest to sail afew
degreesfurther off thewind so that changesin apparent wind
direction can betolerated.
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3.3 Displaying data pages
Usethedisp key to show ‘datapages’ of SeaTalk or NMEA data:

1

Pressdisp to accessthefirst datapage, and pressit againto cycle

through each datapagein turn:

 toreturntoapreviousdatapage, pressdisp for 1 second
within 2 secondsof displaying apage

» whenyou cyclepast thelast datapage, the display returnsto
the current autopil ot mode screen (for example, Auto)

Sel ect thedatapageyou want to use asthe principledisplay onthe

control unit:

 thecurrent autopilot modeisshown at theleft of the display
and the autopil ot bar graph remainsin use

» if youthen select anew mode or make acourse change, the
autopilot mode screen appearsasa’ pop-up’ for 5 seconds

Three datapagesare set in thefactory asadefault (see diagram).
Within User setup you can select up to seven pagesand control the
information they display (see page 104):

if theautopilot system cannot obtain the required information for
adatapage, the display will show dashesinstead of avalue
the* direction-to-steer’ arrowsrelateto the datapageinformation

most data pages show repeated data so you cannot adjust them: g
the exceptions arethe RESPONSE and RUDDER GAIN data pages %
(if you have selected them for display) which you can adjust 5
using the-1 and +1 keys >
e

Default data pages AUTO %
- - 0 A 6

S :

Autopilot mode

oTL 001 XTE D00Z1
wo A AL wo AT,
Lt Ly 107
Data page 3 Data page 1
BETW _00Z1
% wo 8 404 ;
P HE

Data page 2 33142
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Chapter 4: Maintenance & Fault Finding

Thischapter providesinformation about identifying common
problems, maintaining your autopil ot system and obtaining product
support:

Fault finding
This section provides a checklist to help you identify page 34
and resolve common autopilot problems.

General maintenance

This section explains how to maintain your autopilot page 36
system.

Product support

This section outlines the product support available page 40

from Raymarine worldwide.
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4.1 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, refer to the product

support information on page 40.

SYMPTOM

SOLUTION

The control unit display is
blank

No power — check the fuse/circuit
breaker.

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

You have not corrected the compass
for deviation — carry out the
deviation and alignment procedures
(see page 92 and page 95).

Boat turns slowly and takes a
long time to come onto course

Rudder gain too low (see page 96).

Boat overshoots when
turning onto a new course

Rudder gain too high (see page 96).

The autopilot appears to be
unstable in Track mode, or
track-holding is slow

If tide speed exceeds 35% of boat
speed, and boat speed is not
available via SeaTalk, change the
Cruise Speed setting in Dealer Setup
to the boat's cruising speed (see
page 112).

The autopilot appears to be
unstable on Northerly
headings in the Northern
hemisphere and Southerly
headings in the Southern
hemisphere

Northerly/Southerly heading
correction (AutoAdapt) is not set up
(see page 111).

Display shows CAL LOCK when
entering calibration

Calibration lock is on — turn off the
calibration protection feature is in
Dealer setup (see page 108).
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SYMPTOM

SOLUTION

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 not auto
advance to the next waypoint

No bearing to waypoint information
received from the navigator.

The control unit display shows
aseries of rotating dashes

Compass deviation correction is
running (see page 92).

The control unitdisplay shows
aseries of stationary dashes

The control unit is not receiving
data — check the cabling.

The control unitdisplay shows
NO DATA

The signals received by the navigator
are too weak for reliable navigation—
refer to the navigator handbook for
further action.

OR

Wind trim data is not available —
check the connection to the wind
instrument.

Wheel drive: drive beltslips in
Auto mode (motor operates
but drive does not turn wheel)

Tighten the clutch — see page 37.

Wheel drive: drive belt drags
in Standby mode

Loosen the clutch — see page 37.
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4.2 General maintenance

CAUTION:

Thecontrol unit, fluxgate compass, tiller driveand rudder
position sensor donot contain any user serviceableparts. These
productsshould be serviced only by authorized Raymarine
servicetechnicians.

Wheel drive

Routine maintenance

After eachtrip,flushinsidethedriveunit by insertingahosepipe
inthefreeslot on theback cover.

Cleaning the wheel drive

CAUTION:

Donot useminer al-based solvents(such asWDA40) tolubricateor
clean thewhed driveasthey will damagethematerial.

Werecommend that you completethefollowing stepseach season to
prevent thebuild-up of salt onthewhee! drivebearingsand drivebelt:

1. Removethewhed drivefromthewhed:
» removethewheel fromthe pedestal
* removethe spoke clamp screws
* removethewhedl drivefront cover
2. Check insdethedriveunitfor any signs of damage.
3. Thoroughly flushthewheel driveinterior with fresh water to
remove any salt build-up on the bearings and drive belt.
Donot lubricateany part of thewhed drive. Itisdesigned to
runwithout lubrication.
4. Replacethefront cover thenfit wheel drive back onto thewhed!.
Fit thewheel and wheel drive back onto the pedestal .
6. Cleanthewhed drivecase (using mild detergent if necessary),
then flush thoroughly with fresh water.

o

o))
£
©
£
[,
=
>
©
L
o
@
)
=
I}
=
D
]
£
T
<




Chapter 4: Maintenance & Fault Finding 37

Adjusting the clutch

You need to adjust theclutch if thedrive bdt dlipsin Auto mode or
dragsin Standby mode. In normal use, you cantell if theclutchis
dippingif the motor operates but the drive does not turn the wheel.

To adjust the clutch, first make sure that the autopilot isin Standby
mode and the clutch isdisengaged. Then:

1. Usea3mmallenkey (supplied) toloosenthe clutch knob screw
about 2 turnsanti-clockwise.

2. Turnthe clutch knob either 4 clicksclockwiseto tightenthe
clutch, or 4 clicksanti-clockwiseto loosen the clutch.

3. Usetheadllenkey tore-tighten the clutch knob screw.

4. Check that thewhed till movesfreely with the clutch off.

Note: If thewheel doesnot movefreely, reducetheclutch tension by
turning the clutch knob 2 clicks anti-clockwise and check again

5. Check thedrive'soperation with the clutch engaged.

Thisprocedureisusually sufficient to correct adipping or dragging
drive belt. In some cases, however, you may need to repeat the steps
toadjust theclutch further.

Clutch knob  Clutch knob
screw

@h R J

(J

\*(

Adjusting the clutch

D5349-2

Loosen the screw
(2 turns)

To tighten
the clutch
(4 clicks)

1) 2] 3]

Tighten the screw
(2 turns)
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Replacing the belt

Thedrivebeltisdesigned to be user serviceable. If thereis
insufficient adjustment to cureadipping clutch, or if thedrivebdtis
damaged in any way (if it isbroken, frayed or stretched), you should
replacethe drive belt. You can obtain areplacement belt from any
Raymarine dealer (part number A18083). Fitting instructionsare
suppliedwiththe belt.

User serviceable parts
You can obtain the following 4000 mk2 wheel drive spare partsfrom

your Raymarine desaler:
Part description Part number
Front cover A18074
Clutch lever A18077
Clutch knob A18078
Pedestal bracket (torque restraint) A18080
Drive belt A18083
Clutch kit (clutch eccentric and clutch roller) A18084
Single spoke clamp, screws and inserts A18089

Control unit

Routine checks

Thecontrol unitisasealed unit. Asaresult, user maintenanceis
limited to thefollowing routine checks:

» makesureall cableconnectorsarefirmly attached
» examinethe cablesfor signsof wear or damage—replace any
damaged cables
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Cleaning the display

CAUTION:

Takecarewhen cleaning thedisplay. Do not wipethedisplay
screen with adry cloth asthiscould scratch the screen coating.
Do not useacid, ammoniabased or abrasive products.

* Never usechemical or abrasivematerial stocleanthecontrol unit.
If thecontrol unitisdirty, wipeit with aclean, damp cloth.

* Incertain conditions, condensation may appear insdethedisplay
screen. Thiswill not harm the unit, and you can clear it by
switching ontheillumination for ashort time.

EMC advice

*  When powered up, all electrica equipment produces
electromagnetic fields. These can cause adjacent pieces of
€lectrical equipment to interact with oneanother, witha
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).

» 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.

£~
g
]
=}
[¢°]
>
QU
s
[m)]
D
Q0
e
Q
[y
=3
o
>
=3
=
(o]




40 ST4000+ Wheel & Tiller Autopilots: Owner's Handbook

4.3 Product support

Raymarine products are supported by aworldwide network of
distributorsand Authorized Service Representatives. If you
encounter any difficultieswith this product, please contact either
your national distributor, service representative, or the Raymarine
Technical ServicesCall Center. Refer to the back cover or the
Worldwide Distributor List for contact details.

Software version

If you cannot trace or rectify thefault, contact your nearest
Raymarine distributor or Service Representative, specifying:

 theproduct seria number, whichisprinted ontherear cover of the
autopilot

» thesoftwareversion number:
» pressstandby for 4 secondsto display the softwareversion

Y ol L gl i g
@ UERSTION
SECONDS " ...‘
ST4000+
software
version

D5334-1
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Chapter 5: Installing the ST4000+

The sectionsinthischapter explain how to install and connect the
components of your autopilot system:

Planning the installation
Preparation steps, tools required and EMC installation | page 44
guidelines.
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Control unit
How to install the surface mount and flush mount page 48
control units, and connect power, SeaTalk and NMEA.

Fluxgate compass

How to install the fluxgate compass. page 55
Tiller drive (tiller pilots only)

How to install the 4000 tiller drive. page 59
Wheel drive (wheel pilots only)

How to install the wheel drive. page 70

Rudder position sensor (wheel pilot option)
How to install the optional rudder position sensor for page 81
wheel pilots.
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5.1 Planning the installation

Beforeyou start installing the autopil ot system, read through the
relevant installation sectionsin thischapter.

After reading through thefollowing EM C installation guidelines,
identify suitablelocationsfor each part of the system:

» 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.
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Tools required

Toinstall thisautopil ot system you will need thefollowing items:
e tapemeasure(metric/imperial)
» pliersand cross-head/pozi-drive screwdriver
o drill anddrill bits:
5 mm (*/4,in) for surface mount control unit
+  3mm (Y4in) for compassand rudder position sensor
» pencil, masking tape and center punch
» sandpaper/fileto smooth cut edges
» forthecontrol unit:
» jigsaw or 90 mm holecutter (for the control unit aperture)
e SeaTak cables(if required—see page 52)
» extrapower cable(if required - see page 52)
» forthetillerdriveonly:
» two-part epoxy adhesivefor tiller pin and mounting socket
» installation accessories(if required —see page 61)
 drill bitsasrequired
» appropriate power cable (see page 68) for thetiller socket
» forthewhed driveonly:
» spanner for thewheel nut
» washing-up liquid (to lubricate the spokes)
» hacksaw to cut the pedestal bracket
e  4mm+6mmdrill bitsand 3 mm allen key (supplied)

Parts supplied

Usethefollowingillustrationsto check the parts supplied with your
ST4000+ autopilot system.
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Control unit and compass (all systems)

connector (x12)

Control unit

power cable

1Tm@ft3in)
/4

y/ é Compass
¥ warning
Y label

No8 x 3/4 in
screw (x4)

&

Fluxgate compass
with 8 m (26 ft) cable

Also packed: Handbook, Quick Reference Card, Worldwide Distributor List

Thumb screw (x2)
2
Control unit w Q\,‘?
Spade Q

=

.

Control unit terminal cover
(if desired, attach to rear of control unit
after connecting all cables)

&

Sun cover

M4 x
25 mm
screw

D5438-1

Tiller drive parts

Plug

Cable clip

d screw,
an A

Tiller drive
No6x1/2in

A

Tiller
pin (DO01)
Mounting

socket (D002)

@

Optional: installation accessories if required

Socket screw
No 4 x 3/4in (x2)

Socket

D5437-1
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Wheel drive parts Pedestal bracket 16 mm spoke 12 mm spoke
g clamp insert (x3) clamp insert (x3)
S Wheel drive @ @
F
)
wn
@
=
=1
E’ Clamp screw, Bracket screw,
= Spoke clamp (x3) M5 x 16 mm (x6) No 10 x 3/4 in (x4)
S
n
6 mm 4 mm
drill bit drill bit

3mm

allen key

Y
Cable cli
Power cable ’ asd §c$el\?v,
4.5m (15 ft) Wr@ No6x 1/2in
R

Optional: Bulkhead/box pedestal fitting kit E15017 (if required) D5439:2

EMC installation guidelines

All Raymarine equi pment and accessoriesare designed to the best
industry standardsfor usein the recreational marine environment.

Their design and manufacture conformsto the appropriate
Electromagnetic Compatibility (EMC) standards, but correct
installationisrequired to ensurethat performanceisnot
compromised.

Although every effort hasbeen taken to ensurethat 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 meet
all of these conditionsin all situations. To ensurethe best possible
conditionsfor EM C performance within the constraintsimposed by
any location, always ensure the maximum separation possible
between different items of electrical equipment.

For optimum EMC performance, it isrecommended that wher ever
possible:
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» Raymarine equipment and cables connected to it are:

» Atleast 3ft (1 m) fromany equipment transmitting or cables
carryingradio signalse.g. VHF radios, cablesand antennas.
Inthe case of SSB radios, the distance should beincreased to
7ft(2m).

* 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.

» 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 intheinstallation manual .

» Ifasuppressionferriteisattachedtoacable, thisferriteshould not
beremoved. If theferrite needsto beremoved during installation
it must be reassembled in the same position.

EMC suppression ferrites

Thefollowingillustration showstypical cable suppression ferrites
used with Raymarine equi pment. Alwaysusetheferrites 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 cable near to the Raymarine unit.
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5.2 Control unit

+
8 Control unit dimensions
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110 mm (4.33 in) 24 mm | 17 mm
(0.95in) ©o67in)

Location
Locatethe ST4000+ control unitsoitis:

» within easy reach from the steering position

» viewablegtraight on, or with amaximum viewing angle of 30°
» protected from physical damage

o atleast 230 mm (9 in) from any compass

» atleast 1 m(3ft) from any radio/radar receiverstransmitters

The selected | ocation should al so:

» beclean, smoothand flat

» beaccessiblefrom behind (so you can secure and run cabl es)

» havesufficient spaceto accommodate therear of the control unit
and connectors

+ dlow atleast 6 mm (¥, in) between adjacent control unitsand
instruments so you canfit their sun covers

CAUTION:

TheST4000+ front cover iswater proof when installed accor ding
tothefollowinginstructions. However, therear cover must be
protected fromwater inaventilated and drained area. Any water
or water vapor in thisareacould cause damage by cominginto
contact with electrical connectionsor condensation by entering
thecontrol unit through itsbreathing hole.
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Mounting procedure

Control unitsare availablein surface mount and flush mount styles.

Surface mount control units
Tofit asurface mount control unit:

1. Apply the surface mount template (supplied at the back of this
handbook) to the selected bulkhead.

2. Mark the centers of the two fixing holesand the cable boss.

3. Drill two5 mm (%, in) diameter holesfor thefixing studs.

4. Usea90 mm (3.55 in) diameter cutter to drill the holefor the
cableboss.

5. Pedl the protective sheet from the sel f-adhesi ve gasket, then stick

the gasket into position on therear of the control unit surround.

Screw thefixing studsinto the control unit.

Passthe cables (power, compass, SeaTalk etc.) throughthe

bulkhead and connect them to the appropriate terminals (as

described | ater inthischapter).

Assemblethe control unit to the bulkhead.

Securethe control unit with thethumb nutsprovided.

Hand-tighten the thumb nuts—do NOT useawrench.
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Fixing stud Thumb nut

Cable boss

Self-adhesive
gasket

D32433
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Flush mount control units
Tofit aflush mount control unit:

1

2.

w

Ensurethat theintended mounting location is between 3 mm
(Ygin) and 20 mm (¥, in) thick.

Apply theflush mount template (supplied at the back of this
handbook) to the selected | ocation. Mark the apertureinto which
the control unit will sit, then removethetemplate.

Useajigsaw to cut out thisaperture.

Pedl the protective sheet from the self-adhesi ve gasket, then stick
the gasket into position on therear of the control unit surround.
Screw the two fixing studsinto thethreaded socketson therear of
the control unit.

Passthe cables (power, compass, SeaTalk, etc.) through the
bulkhead and connect them to the appropriateterminals (as
described later in this chapter).

Place the assembled control unit, studs and gasket into the pandl.
L ocate the bracket onto thefixing studs and secure the assembly
tothepanel withthethumb-nuts. Hand-tighten thethumb nuts—
do NOT useawrench.

Aperture
cut-out

>
v
f

|

Self-adhesive Fixing Thumb Bracket
gasket stud  screw

D4585-2
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Cable connectors

With the exception of the SeaTalk cabl es, spade connectorsare used
tomakeall connectionsto the control unit.

When fitting the spade connectors, make sure the connector fits
securely over the blade and not between the connector and itsplastic
insulating cover. Incorrect fittingwill giveintermittent contact which
will lead to faulty autopilot operation.
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Power supply connection

» Theautopilot requiresitsown dedicated power supply —it cannot
sourceitspower from SeaTalk. However, it can be used to supply
power to other SeaTalk instruments.

*  Youmustfital2 A fuse(or equivalent circuit bresker) tothe
+12V supply.

12 A fuse
(or equivalent
circuit breaker)

_0O +12v

power
() supply

D3287-2

Brown (+)
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e Asstandard, wesupply al m (3 ft 3 in) power cableterminated
with %/, inch spade connectors.

* You can extend the power cableif required. Thefollowing table
shows the minimum acceptable cable sizes:

Cable length Copper area AWG
Upto2.5m (8 ft) 1.0 mm? 18
Upto4.0m(13 fi) 1.5 mm? 16
Upt06.0 m(19.5ft) 2.5 mm? 14

Note: If you needto extend the cable, youMUST usethecorrect cable
size Alighter gauge cable might cause a voltage drop between the
supply and the control unit. Thiswill reducethe power to thedrive,
causing slower responseto course changesand corrections.

SeaTalk connections

Youwill not need any SeaTalk cablestoinstall the standard ST4000+
autopilot system.

However, if you want to connect your ST4000+ control unit to other
SeaTalk equipment, you will need to purchasethe necessary cables
fromyour Raymarinededler.

Thefollowingillustration showsthe range of available SeaTalk
cables.

Flat moulded plugs at each end

[E:

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 ft6in)
D288 Flat moulded plugs at each end 20 m (65 ft 6 in)

Flat moulded plug to round plug

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

D5417-1
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Typical SeaTalk connections

Autopilot control
unit (rear)
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SeaTalk bus
Power supply

D3392:2

NMEA connections
ST4000+ can receive wind and navigation datain NM EA 0183
format for usein Track and Wind Vane modes.

Receiving NMEA data

NMEA cabling

Connect the NMEA navigator or wind instrument tothe NMEA IN
terminalsontherear of the ST4000+ control unit.

Navigator or
wind instrument
with NMEA output

Data—/ \—Data
out (-ve) out (+ve)

Control unit
(rear)

(data in -ve)
(data in +ve)

D3374-2
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Note: Ifyou need to connect morethan oneitemof NMEA equi pment,
you will need to connect one of themto the SeaTalk systemusing a
SeaTalk/NMEA Interface (part number: E85001).

NMEA data formats

TheST4000+ can decode the following NMEA 0183 navigation and
wind data:

Information NMEA 0183 data
Course Over Ground VTG, RMC, RMA
Speed Over Ground VTG, RMC, RMA
Cross Track Error APB, APA, RMB, XTE
Bearing to Waypoint APB, BWR, BWC, RMB
Distance to Waypoint BWR, BWC, RMB
Waypoint Number APB, APA, BWR, BWC, RMB
Apparent Wind Speed VWR, MWV

Apparent Wind Angle VWR, MWV

Speed Through Water VHW

Depth DBT

Water Temperature MTW

Note: The autopilot only decodes the last four characters of waypoint names.
This means that the last four characters of long waypoint names must be
unique for the waypoint advance function to work.

Transmitting NMEA data

Transmitting NMEA data on SeaTalk

If the ST4000+ receivesany of theNMEA datashown above, andthe
equivalent dataisnot present on SeaTalk, it will transmit thedataonto
SeaTalk to makeit availableto other SeaTalk instruments:

» the ST4000+ transmits depth information in the unitsdefined by
thefirst pagein the datapagerollover
» the ST4000+ awaystransmitswater temperaturein °C

Transmitting NMEA data to NMEA equipment

If you want to transmit informationto NMEA equipment, you will
need to connect a SeaTa k/NMEA Interface (part number: E85001)
to the SeaTalk busto convert SeaTalk datato NMEA data
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5.3 Fluxgate compass

Location

The compass contains asalf-levelling mechanism. Thisenablesthe
compassto provide accurate readingswith pitch and roll movements
upto+/- 35°.

Note: Therattlethat the fluxgate compass makeswhen shakenis
normal. Itiscaused by the pendulumweight hitting theinside of
the case.
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76 mm (3 in)

76 mm (3 in)

D5381-1

Fluxgate compass dimensions

Standard location

The compassisprimarily designed for below deck, bulkhead
mounting. On stedl-hulled boats you must mount it above deck.

To achievethe best performance from the compass, mount it;

e ashear aspossibleto theboat's pitch and roll center to minimize
compass disturbance

e atleast 0.8 m(2ft6in) away fromtheboat’s steering compassto
prevent deviation of either compass

» away fromthefront third of theboat (otherwiseshock motionwill
affect compass performance)

» away from potential sources of magnetic interference, such as:
motors, drive units, loudspeakers, alternators/starters, electric
cables, largeferrousobjects (such astheengine, ballast, kedl, gas
bottles and tool boxes)

Note: Becauseyou align the compass after installation (see
page 95),you can mount it soit facesin any direction.
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Compass - recommended location for non-steel hulls

Finding the most suitable location

Toidentify the best compass|ocation onyour boat, start at the pitch
androll center then move the compass up and/or aft until you find a
location with minimal magnetic disturbance.

Note: To checkif theintended mounting locationisfreefrom
magneticinfluence, tape a handhel d compassto the chosen location,
then turn the boat through 360°. The readings on the handheld
compassand your boat’ s main steering compass (if accurately
aligned) should not differ by morethan10° at any heading.

Steel-hulled boats

Onsteel-hulled boatsyou must mount thecompassat least 1.2 m (4 ft)
abovethe main deck or wheelhouse. Otherwisethe compasswill not
work correctly becausethe hull will prevent it from sensing the
Earth’smagnetic field. Thefollowing illustration shows
recommended mounting positionsfor steel-hulled boats.

Note: Thehigher above thewaterline you mount the compass, the
moretheboat’ spitch and roll will affect compass performance.
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Compass - recommended location for steel-hulls

D5383-1

Mounting

D5384-1

Fluxgate compass - orientation

CAUTION:

You must mount thefluxgatecompasson avertical bulkhead,
with thecableexiting at the base.

1. Holdthe compassagainst the mounting location.
2. Mark thefour mounting holes, then remove the compass.
3. Drill four pilot holesusinga3 mm (Ygin) drill bit.
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4. Making surethe cable exitsat the bottom of the compass, secure
thefluxgate compass using the self-tapping screws provided
(No 8x3,in, pan-head).

Note: Stick the supplied warning label near to the compass, whereit
isclearlyvisible.
Connecting to the control unit

1. Thecompassissuppliedwith8m (26 ft) of cable. Routethecable
tothecontrol unit, taking into account the EM C installation
guidelines(page 46).
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Note: Make sureyouleave somesparecableso, if necessary, you can
re-position the compassto reduce deviation. If the standard cableis
not long enough, your Raymarinedealer can supply a 10 m(30ft)
extension cable (part number: D174).

2. Connect thefive coresof the cable as shown to the Compass
terminalson the control unit.

Red
Screen

Blue Yellow Green

ssssss

&
2y e
*
< - W

I ER

D3282-2
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5.4 Tiller drive (tiller pilots only)

Critical dimensions

Installing thetiller driveinvolvesmounting it betweenthetiller and a
fixed point on the boat’s structure. Two dimensionsarecritical for
correct installation:

» Dimension A =620 mm (24.5 in): thedistancefrom the
mounting socket tothetiller pin. Pull out the drive pushrodtothis
dimension.
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Note: If your installation requiresa pushrod extension (seepage 61)
or cantilever mount (see page 65),thisdimensionwill increase.

» Dimension B =460 mm (18 in): the distance from the rudder
stock’scenter linetothetiller pin.

| 468 mm (18.4 in) ‘
\ |
qg | \ ﬂfl 38 mm
/—ﬁF7 (1.5in)
R i
620 mm (24.5 in) ‘

44 mm

- ‘ i (1.71in)
!

460 mm
(18 in)

Sloping rudderstock

D5339-1
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1. Clampthetiller ontheboat’scenter lineand mark dimensions A
and B.Usemasking tapeto | ocate thefixing pointsfor thetiller pin
and mounting socket.

Note: You can measuredimension A on either theport or starboard
side of the cockpit, depending on which side you intend to mount the
drive. If you sel ect port mounting, you must correct the autopilot
steering direction asdescribed on page 86.

2. Makesurethe measurementsare at right angles (asshown onthe
diagram).
3. Makesurethat thedrive unitismounted horizontally.

Basic installation

After establishing the control dimensions A and B, you can usually
mount thetiller drive directly onto the cockpit seat.

12.5 mm
0.5in)

S/

Mounting socket

Installing the tiller pin (part no. D001)

1

2.

Drill a6 mm (Y, in) diameter holeto adepth of 25 mm (1 in) at
thefixing point you have marked on thetiller.

Useatwo part epoxy adhesive(e.g. Aradite) tofix thetiller pinin
place.

Position the shoulder of the pin soitis12.5 mm (%, in) abovethe
tiller surface.
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Installing the mounting socket (part no. D002)

1. Drilla12.5 mm (Y, in)diameter holetoadepthof 25 mm(lin)at [k

thefixing point you have marked on the cockpit seat. %

2. If thestructure at themounting positionislessthan25 mm (1in) =

thick, reinforcethe underside with plywood bonded into position. ‘;_

3. Ingtall the mounting socket using atwo part epoxy adhesive. o

_‘

B

CAUTION: 8

Asthetiller pilot iscapableof generating high pushrod loads, "
you MUST:

« drill holestothespecified sizeand reinforcewherenecessary

« allow theepoxy to harden completely beforeapply aload

Installation accessories

If youarenot abletoinstall thedriveunit directly ontothecockpit seat
or tiller asdescribed, use one (or acombination) of thefollowing
accessories:

* pushrod extensions

o tiller brackets

» cantilever sockets

» pededtal sockets

Pushrod extensions

If you need to increase the pushrod |ength (because of the distance
from the mounting socket locationto the center line), usea
Raymarine pushrod extension.

Identifying the correct pushrod extension

1. Clampthetiller ontheboat’scenter line.

2. MeasuredimensionC.

3. Sdlect theappropriate pushrod extension length (and part
number) using thefollowing table.
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Dimension C Pushrod extension length L Part no.
620 mm (24.5 in) Standard dimension

648 mm (25.5 in) 25 mm (1 in) D003
673 mm (26.5 in) 51 mm (2 in) D004
699 mm (27.5 in) 76 mm (3 in) D005
724 mm (28.5 in) 102 mm (4 in) D006
749 mm (29.5 in) 107 mm (5 in) D007
775 mm (30.5 in) 152 mm (6 in) D008

Mounting the pushrod extension
To mount the pushrod extension:

1. Unscrew theend of thetiller drive’ spushrod.
2. Screw theextensioninto thepushrod.
3. Screw the pushrod end into the pushrod extension.
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Tiller brackets
If thetiller ishigher or lower thanthe mounting socket, youcanusea [
Raymarinetiller bracket to vary thetiller pin offset sothedriveis g,
horizontal. =
(o]
Identifying the correct tiller bracket §
1. Clampthetiller ontheboat’scenter line. 5
2. Measuredimension D (if thepushrod isabovethetiller) or §
dimension E (if thepushrod isbelow thetiller).

3. Sdlecttheappropriate bracket fromthefollowing table:

Dimension D Dimension E Bracket

(pushrod below tiller) (pushrod above tiller) part no.

25 mm (1 in) 51 mm (2 in) D009

51 mm (2 in 76 mm (3 in) D010

76 mm (3 in) 102 mm (4 in) DO11

102 mm (4 in) 127 mm (5 in) D159

127 mm (5 in) 152 mm (6 in) D160

Mounting the tiller bracket

1

Position thetiller bracket on the center line of thetiller (above or
below) and establish thecritica dimensions A and B

Note: To measuredimension B onaboat with a sloping rudder stock,

refer to the diagramon page 65.

2. Mark the centers of the two bracket mounting holes.

3. Drill two6 mm (*/, in) diameter holesthrough the center line of
thetiller at the positionsyou have marked.

4. Attachthetiller bracket using two 6 mm (Y, in) diameter bolts,
nutsand washers.

5. Bond thefixing boltsin place with two part epoxy adhesive

6. When the epoxy iscompletely hardened, fully tighten the nuts.

7. Attachthetiller pintothe bracket.
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90 degrees
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Cantilever mounting

If you need to attach thetiller driveto avertical face (such asthe
cockpit sidewall), use aRaymarine cantilever socket assembly
(part number DO31):

» themaximum possible extension offsetis254 mm (10 in)
* you cut the cantilever to the exact length during mounting

Cutting the cantilever rod to length

1. Clampthetiller ontheboat’scenter line.

2. Measuredimension F (actual).

3. Refertothetableto establish acutting length for the cantilever
rod—doublecheck measurementsbeforecutting.

4. Measuretherod from threaded end, then cut the cantilever rod
tolength L using ahacksaw. Remove any sharp edgeswith afile.

Dimension F CutlengthL
686 mm (27 in) 51 mm (2 in)

711 mm (28 in) 75 mm (3 in)

737 mm (29 in) 102 mm (4 in)
762 mm (30 in) 127 mm (5 in)
787 mm (31 in) 152 mm (6 in)
813 mm (32 in) 178 mm (7 in)
838 mm (33 in) 203 mm (8 in)
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Mounting the cantilever assembly

To mount the cantilever assembly:

1

2.

Temporarily assemblethe cantilever by screwingtherodinto the
mounting ring.

Ensurethedrive unit is horizontal and then mark thelocation of
the mounting ring and its mounting holes.

Drill three6 mm (Y, in) diameter holes at the positionsyou have
marked.

Bed the mounting ring on athin coat of silicon sealant.
Usethree 6 mm (4, in) diameter bolts, nutsand washersto attach
the mounting ring to the backing plate (with the backing plate on
the other side of the mounting surface, as shown above).

Screw therod firmly into place.

Roughen theend of the cantilever rod and theinside of thecap to
provide akey. Then apply two part epoxy adhesiveto therod end
and the cap.

Placethecap over therod end, making suretheholefor the
driveunit mounting pin facesupwards. Allow the epoxy
adhesiveto harden fully before applying aload.

Note: When theautopilot isnot in use, you can unscrew the complete
rod assembly to leave the cockpit unobstructed.
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Pedestal socket mounting

If you need to raisethe height of the drive unit mounting socket to
keepthetiller drivehorizontal, use aRaymarine pedestal socket
assembly.

Identifying the correct pedestal socket
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1. Clampthetiller ontheboat’scenter line.

2. Egtablishthe standard control dimensions A and B.

3. Withthetiller drive horizonta, measuredimension G.

4. Select the appropriate pedestal socket assembly from thetable.
Dimension G Pedestal socket lengthL  Partno.
38 mm (1.5 in) Standard dimension
76 mm (3.0 in) 38 mm(1.51n) D026
89 mm (3.5 in) 50 mm (2.0 in) D027
102 mm (4.0 in) 64 mm (2.5 in) D028
114 mm (4.5 in) 76 mm (3.0 in) D029
127 mm (5.0 in) 89 mm (3.5in) D030

Mounting the pedestal socket

1. Mark themounting ring’s position on the cockpit seat or counter.
2. Ensurethat control dimensions A and B arecorrect.
3. Mark the bolt holeson the mounting ring and then drill three

6 mm (*/, in) diameter holes.
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4. Bedthemounting ring on athin coat of silicon sealant.

5. Usethree6 mm (Y, in) diameter bolts, nutsand washersto attach
the mounting ring to the backing plate (with the backing plate on
the other side of the mounting surface, as shown above).

6. Screw themounting socket firmly into place.

Note: When theautopilot isnot in use, you can unscrew the complete
rod assembly to leave the cockpit unobstr ucted.
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Tiller pins

Your Raymarinedealer can also supply thefollowinglengths of tiller
pinfor other non-standard installations.

Description Size Part no.
Small threaded tiller pin 25 mm (1.0 in) D014
Extra length tiller pin 72 mm (2.8 in) D020
Extra length threaded tiller pin 72 mm (2.8 in) D021

Connecting to the control unit

e Connect thetiller driveto thecontrol unit viathewaterproof plug
and socket (supplied).

» Theplug comesready assembled to thetiller drive.

» Mount the socket inthe cockpit next to thetiller drive.

Cabling
1. Measurethetotal length of cablerun fromthe control unittothe
socket location.

Usethistableto identify the appropriate power cablesize:
Cable length Copper area AWG
Upto2.5m (8 ft) 1.0 mm? 18
Upto4.0m (13 fi) 1.5 mm? 16
Upt06.0 m (22 ft) 2.5 mm? 14

2. Routethecablefrom the control unit to the socket location.

3. Useasuitabletool to crimp the spadereceptacles(supplied) tothe
two cores.

4, Connectthem asshown tothe Drive terminalsonthe control unit.
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Installing the socket

1. Apply thetemplate (supplied at therear of thishandbook) to the
bulkhead.

2. Carefully drill a18 mm (*/,, in) clearance holeand two 2.5 mm
(%, in) pilot holes. Removethetemplate.

3. Passthe cablethrough the bulkhead and attach to the socket,
making sure you connect each coreto the correct pin (asshown).

Rear of socket Terminal
identification
stripes

Drive (blue) Drive (brown)

3 stripe terminal 2 stripe terminal

To the
control unit

D383-5

4. Attachthe socket to the bulkhead using the two self-tapping
screws. Use cable clampsto securethe drive cable at regular
intervals.
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5.5 Wheel drive (wheel pilots only)

TheRaymarinewhee! drivewill fit 3,4, 5, 6, 7 or 8spokewheels. Itis
designed to operatewith steering systemswith between 1to 3.5turns
lock to lock.

Note: Inthefollowing cases, youmust fit a rudder position sensor to
your wheel drive system (see page 81):
« If your steering systemhas significant lost motion that you cannot

correct. (Any play inyour boat’ ssteering will degrade autopilot
performance, so alwaystry to minimizethislost motion.)

« If you areingtalling thewheel drive on ahydraulic steering system.

Clamp screw, Wheel drive  Pre-drilled spoke Bracket screw,
M5 x 16 mm (x6)  front cover clamp holes (x2) No 10 x 3/4 inch (x4)

&

Pedestal
bracket

Bracket pin

Motor tube

Clutch lever
D5402-2

Spoke clamp (x3) Clamp insert (x3)

Wheel drive — main parts (see page 114 for dimensions)

Installation stages
Installing thewhed! driveinvolvesfour stages:

1. Dirillingthe spoke clamp holesinthefront cover.
2. Securingthewhed drivetothewhesdl.

3. Attaching the pedestal bracket.

4. Connecting thedriveto the control unit.
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Drilling the spoke clamp holes

1. Removethewhee drivefront cover:
» thefront coverisheld onto thewhedl drive by three* push-fit’
postswhich sitin three socketson thedrivering
« toremovethe cover, hold the motor in one hand and use your
other hand to pull the cover up and away from the drive unit
(asshown below)
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2. ldentify the appropriate spoke clamp holesfor your wheel. With

thearrow at thetop, refer to thefollowing diagrams:

» theholesare numbered insidethe cover (e.g. if you havea5
spokewheel, you need todrill the4locationsmarkedwith*5")

» mark the appropriate spoke clamp holesand check them by
holding the cover against your wheel

5 spokes Top 2 spoke clamp holes

are pre-drilled

7 spokes

D5348-1a
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3 or 6 spokes

Top 2 spoke clamp holes
are pre-drilled

4 or 8 spokes

D5348-1b

Note: Thewhedl driveisdesigned to work with 3 spoke clampson

4 or 8spokewhedl s. For cosmeticreasons, however, you maywant to
fit an extra spoke clamp to the fourth spoke. Raymarine dealerscan
supply an extra spoke clamp (part number A18089).

3. Drill the appropriate spoke clamp holesusing thelarger of the
supplied drill bits (6.0 mmor %, in):
e drill fromtheinside, placing apiece of scrap wood under the
cover to produce aclean exit hole
e youwill needtodrill 4 new holesso the cover has6 holesin
total (2 for each spoke clamp)

Note: Thespokeclampswill cover theseexit holes, sothey will not be
visiblewhen thewhed driveisinstalled.

Piece of scrap wood

D5347-1
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4. Alignthecover withthewhed drive:
e thetwo pre-drilled holes(marked with an arrow) must lineup
with their matching pair of threaded insertson thedrivering
(also marked with an arrow)
» makesurethat the other spoke clamp holesalign withtheir
threaded inserts

Note: Thecover will onlyfit back onto thewheel drivewhenyou have
aligned thetwo partscorrectly.
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Pre-drille_d holes Pair of threaded inserts
(marked with arrow) (marked with arrow)

Drive ring

Front cover Drive unit

D5404-1

5. Fitthecover back onto thewhed drive:
e pressthecover inthethree places shown onthe diagram
bel ow to push each of the posts back into itslocating socket

Note: Thisstepiseasier with the clutch engaged.

D5405-1
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Securing the wheel drive to the wheel

1

2.

Removethewheel from the pedestal and placeit ontop of the

drive unit, with the front of thewheel and drive both facing up.

Using thewheel drivetemplate at the end of thisbook, select the

correct set of spokeclamp insertsfor your wheel:

» measurethe spoke diameter at adistance of about 135 mm
(5.3in) fromthe center of thewheel

» sdecttheappropriateset of inserts: thewhee driveissupplied
with 2 setsof 3insertssuitablefor 12 mm (*/,in) and 16 mm
(*/5in) diameter spokes—eachinsertismarked withitssize

Fit thefirst spoke clamp:

 lubricate the spokewith washing-up liquid —so you can dide
the spoke clamp along the spoketo adjust itsposition

» placetheinsert onthe spokeabout 135 mm (5.3 in) fromthe
wheel center —thisdistanceisnot critical asthewheel drive
will self-center asyoufit all 3 spokeclamps

» placethe spoke clamp onto theinsert, making surethat you
have correctly located the clamp insert in theclamp

» locate2 of theclamp screws(M5x 16 mm allen-head screws)

» lightlytightenthescrewsusingthe3 mmallenkey (supplied)

D5406-1

4. Repeat step 3tofit the other 2 spoke clamps. Asyoufit each one,

adjust the position of thewheedl relativeto thewheel drivesothe
holesin the clamplineup withthe holesin the cover. Asyou do
this, thewhee drivewill self-center on thewhed.

5. Afterfitting all 3 spoke clamps, fully tighten the screws.
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Attaching the pedestal bracket

Note: If your wheel isbulkhead or box pedestal mounted, you will
need to obtain a bulkhead fitting kit (part number E15017) fromyour
Raymarine dealer. Fitting instructions are supplied with thekit.

Motor tube location

Depending on the design of your pedestal and any surrounding
obstructions, you can mount thewhee! drivein one of twoways:
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» Sot lingtallation: thestandard position usesd ot 1 ontheback of
thewheel drive (the dot closest to the motor tube) so the motor
tubeisat the bottom to theright of the pedestal

« Sot 2ingallation: theaternativeinstallation usesslot 2 to
position the motor tube at the top to the left of the pedestal

Select the appropriate d ot so the motor tubeisclear of obstructions.

CAUTION:

If you usedot 2 and you havea pedestal-mounted compass, the
drivemotor may affect compassreadings.

Slot 1 installation: Slot 2 installation:
motor tube at motor tube at
bottom right top left

D5407-2
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Pedestal bracket -length and position

Note: If youarereplacing an existing 4000 whee! drive, you need to:
removetheold pedestal bracket, cut the new bracket pintothe
correct length (seesteps2 and 3below), then secureitinthestandard
orientation using the existing pedestal holes.

1. Fitthewhed onto the pedestal, tighten thewheel nut to hold the
whedl in place, and engage thewhed drive'sclutch:
» if possible, lock thewhed inpositionwith theappropriatesiot
centered at the bottom of the wheel
» otherwise, youwill find it useful to have an assistant to hold
thewhesel in position so you can locate the bracket correctly
2. Measuredimension A —the distance between thefront of the
pedestal and therear edge of thedrive' sfront cover (seediagram):
» youmay findit easiest to hold the bracket bel ow thewheel
drive and mark dimension A directly onthepin

Cut here

J

a
O A 10 mm
o]
]
A

<

D5343-2

Note: If thewheel isbent or not running true, dimension A will
changewith thewheel position. Measurethe smallest distance.

3. Useahacksaw to cut thepin 10 mm (0.4 in) LONGER than
dimension A. Remove any sharp edgesat the cut end with
sandpaper or afile.

4. Placethepinendindot 1 or 2 (asrequired):

» todothisyoumay need toloosen thewheel nut soyoucan
slidethewhee! forward dightly, placethepinendinthedot,
return thewheel to itsnormal position and re-tighten the
wheel nut
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Note: You caninstall the pedestal bracket either way up. Inthe
standard orientation the pinisat the bottom (bel ow the mounting

v
holes—seediagram). If obstructionson the pedestal prevent you =
fromusingthestandard orientation, youcaninstall thebracket sothe [
pinisat thetop (abovethe mounting holes). =l

=

Standard Alternative 3
(also for retro-fit) E

o

o

o

+

@b —

D5408-3

5. Making surethedotiscentral at the bottom of the drive unit
(6 o' clock position) and the pinisinthemiddleof thedot,
carefully draw around the bracket.

D5345-2

6. Removethewheel, then hold the bracket on the pedestal inthe
location you have marked.

7. Check the position and alignment of the pedestal bracket:

« thebracket pin should be 154 mm (6.1 in) below the pedestal
spindle (seethefollowing diagram)

« thebracket pin should bealigned soit isdirectly below the
pedestal spindle (seethefollowing diagram)
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8. Whenthe pedestal bracket iscorrectly positioned and aligned,
mark around theinside of the dots, then removethe bracket.

9. Useacenter-punchto mark the center of each dot, then usethe
smaller supplied drill bit to drill a4.0 mm (%, in) diameter hole.

Note: Drill at right anglesto the pedestal surface.

E D5344-2

10. Hold the bracket in place then lightly tighten the four cross-head
screws (No 10x %, in). Asyou do this, make surethe bracket is
correctly aligned.

11. Replacethewhedl, making surethat you locate thepininthe
correctdot (dot 1or dot 2).

12. Turn thewheel with the clutch off to check that the bracket is
correctly positioned and aligned.




Chapter 5: Installing the ST4000+ 79

Note: If thewheel isbent or thewhee driveisoff center, the pinwill
move up and down in the back plate dot. Aslong asthe pin does not
hit thetop or bottomof the dot, thispin movement will not affect the
drive unit’ sperformance.

13. When you have checked alignment, fully tighten all four screws.

Connecting to the control unit

Whenyou have attached the pedestal bracket, youneedto connectthe
whee! drivetothecontral unit. Thedrive unitissuppliedwith4.5m
(15 ft) of 2-core cablewith awaterproof socket at oneend.
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1. Connect the socket to the plug on thewheel drive’ smotor tube:
» removethe socket cover
* pull back the plug cover
» dignthelockingring, plug and socket as shown below

Lockingring  Plug Plug cover Cable
(pulled back)

Motor tube Socket cover

D5409-1

e pushtheplugfirmly into the socket

» turnthelocking ring 90° clockwise

» makethe connection waterproof by pulling the plug cover
acrossso it protectsthe plug and socket

Note: Toremovetheplug, pull back the cover and turnthelocking
ring 90° anti-clockwise. If you disconnect the socket for any reason,
always usethe attached rubber cover to protect the socket.
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2. Routethecablethroughthepedestal (or guardrail) and back tothe
control unit:
 if thepedesta hasacableduct, usethisfor thedrive cableto
make surethat it cannot foul the steering mechanism
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3. Runthedrive cable back to the control unit and connect thetwo
coresto the Drive terminals as shown.

D3284-2
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5.6 Rudder position sensor (wheel pilot option)

If you connect the optional Raymarine rudder position sensor (part
number; M81105) to your wheel drive system, the autopilot will use
the accurate rudder position information to improve performance.
The ST4000+ will also usethisinformation to show thetrue rudder
anglein Standby and Auto modes.

Note: You must fit a rudder position sensor to your wheel drive
systemif thereissignificant lost motion in your steering systemor if
you areinstalling the wheel drive on a hydraulic steering system.
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Therudder position sensor connectsdirectly to theboat’stillerarmor
quadrant. Installing the sensor involvesfivemain steps:

» ensuring correct alignment
securing the sensor to the boat

» attaching the sensor to thetiller arm
e checkingaignment

 connecting tothecontrol unit

187 mm (7.35in)

140 mm (5.5 in) Q

)9 J';

70 mm (2.75 in‘)
Ensuring correct alignment

CAUTION:

Takecaretoensurecorrect rudder sensor alignment. If the
sensor isnot correctly aligned, theautopilot system will not
perform accur ately.

7

60 mm (2.4 in)

S

D5386-1

Vertical alignment

When viewed from thefront (as shown in theillustration bel ow), the
connectingrodshouldbeaslevel aspossible, sotheball-jointsat each
endarelevel. It should asoremain parallel to thetiller arm’splane of
rotation at all times.

Note: If misalignment exceeds +/-5° the ball-jointswill bind or fail.
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Front view - rudder amidships

é'- Ball joints (level)

= C i d

S onnecting ro Sensor arm
; - - —

o Parallel %

< - -— - -— Rudder position
=)}

E sensor

= Tiller arm Mounting base
@ or quadrant 9

=

n

Top view - rudder amidships

R
* ‘ Parallel Cable entry
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n| =

-
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w| E| s 60° ‘ 60°
= S| .
£ ~| £ i Maximum
£ E = permitted
S| E ‘ travel: +/- 60°
i S |
=

A

D Minimum: 75 mm (3 in)
Maximum: 310 mm (12 in)

D5387-1

Horizontal alignment
When viewed from above (as shownin theillustration above):

» thesensor arm must bebetween 75 mm (3 in) and 310 mm (12 in)
fromthetillerarm
» withtherudder amidships, the sensor arm should be at 90° to the
connecting rod and directly opposite the cable entry point onthe
sensor body
* whentherudder movesfrom hardover to hardover:
¢ thesensor arm and thetiller arm must remain parallel to each
other at all times
e Sensor arm movement must not exceed +/- 60°: if the steering
system drivesthe sensor arm beyond these limitsit will
damagethe rudder position sensor
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Securing the sensor to the boat

Location

Mount the rudder position sensor on asuitable base alongsidethe
rudder stock and tiller arm.

Note: If necessary, you caninstall the sensor upsidedown. If you
mount the sensor in thisway, you must swap thered and green cable
connectionsat the control unit.
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Securing the rudder position sensor

1. Holdthesensor in place, mark the mounting holes, then remove
the sensor (if required, usethetemplate supplied).

2. Drill thepilot holesusinga3 mm (Ygin) drill bit.

3. Attachthe sensor to the mounting base using the three
self-tapping screws supplied (pan-head No 8 x %/, inch).

Note: Tomakeminor adjustmentstothesensor alignment, loosenthe

screws, rotatethe sensor body, then re-tighten the screws.

Attaching the sensor to the tiller arm

Attaching the tiller pin to the tiller arm

1. For optimum performance, mount thetiller pin onthetillerarm
140 mm (5.5in) from therudder stock center line.

Note: If necessary, you canfit thetiller pinanywhere between

101 mm (4 in) and 190 mm (7.5 in) fromtherudder stock. Thiswill
not affect autopil ot performance, but will dightly alter the scaling of
therudder angle display shown on the control unit.

2. Holdthetiller pinin place (either along or acrossthetiller arm),
mark the mounting holesthen removethetiller pin.

3. Drill pilot holesusinga3mm (Y/gin) drill bit.

4. Attachthetiller pintothetiller arm using the two self-tapping
screws supplied (countersunk No 8 x 3/, inch) or suitable bolts,
nutsand lock washers.
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Attaching the connector rod

1. Useahacksaw to cut the threaded connector rod to length.
2. Screw thelock nuts onto the road and then the ball-pin sockets.
3. Pressthe socketsonto the pinsonthe sensor arm andtiller pin.

Note: To givethe preciserudder position, therudder sensor hasa
built-in springtoremove any free play inthelinkageto thetiller.
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Checking alignment

Movetherudder from hardover to hardover and check that at all
rudder angles:

 all moving partsof the sensor remain free from any obstructions
 thesensor and connecting rod remain accurately aligned
 theball jointsdo not bind

Connecting to the control unit

1. Therudder position sensor is supplied with 10 m (32 ft) of cable.
Routethe cableto the control unit, taking into account the EMC
installation guidelines (page 46).

2. Connect thefour coresof thecable(color for color) totheRudder
terminalson the control unit asshown.

Note: If the standard cableisnot long enough, your Raymarine
dealer can supply a10 m(30ft) extension cable (part number: D173).

Blue
Red
Green
@)
= %S Screen
N
O %0
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=
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Chapter 6: Setting-up the ST4000+

When you haveingtalled the system, you need to check that the
systemiswired correctly and set up to suit your type of boat.

The sectionsinthischapter provideinstructionsfor thefollowing
post-installation procedures:

Functional test
This consists of a few basic tests to confirm that you page 86
have connected the system correctly.

Check rudder sensor operation (if fitted)
This is necessary if you have fitted an optional rudder page 90
position sensor (wheel drives only).

Initial sea trial

The purpose of the initial sea trial is to swing the
compass (and align the heading), and check autopilot
operation and rudder gain.

page 91
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Autopilot calibration techniques
This explains how to optimize the autopilot set-upfor | page 98
your boat.

Note: You can performfurther customization after the seatrial, as
describedin Chapter 7: Customizng the ST4000+.
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6.1 Functional test

Switch on

1. Whenyou haveinstalled your ST4000+ autopilot system, switch
on themain power breaker.

2. If thecontrol unit isactive and the system operating, the control
unit will beep and display the pilot type (4000 WHL or 4000 TILL).

CAUTION: Wheel drive systems

Onesecond after power-onthewheel pilot will drivetostar board
for threeseconds. Thisisto allow even wear on thedrivebelt.

3. After displaying the pilot typefor two seconds, the control unit
will then display the Standby screen.

+
o
o
o
<t
[
wn

()
=
=

o

7

j=)]

c
=

e}

(]
v
[*-]

D3567-2

Troubleshooting

 |If thehead doesnot beep, check thefuse/circuit breaker.
» If thedisplay showsthe SEATALK FAIL alarm message, check the
SeaTak connections.

Autopilot steering direction

Theautopil ot steering direction defineswhich way the autopilot
applieshelm when you press acourse change key or when the boat
goesoff course.

Check the autopilot steering direction asfollows:

1. Whed Pilot: Engagethewhee! driveclutchby rotating theclutch
lever clockwise soit engagesfully onto thelocating pip.
Tiller Pilot: Placethe pushrod end over thetiller pin. If
necessary, usethe-1, +1, -10 or +10 keysto extend or retract the
pushrod.
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WARNING: Wheel drive clutch

Alwaysreach AROUND (not through) thewheel to operatethe
wheel driveclutch lever.

Wheel pilot

Engage the clutch
on the wheel pilot

Tiller pilot

ﬂ\ —D
OO b

Use these keys to (%

extend or retract the pushrod Ds341-1

2. Pressthe+10 key. The helm should moveto produce aturnto
starboard.
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3. If thehelm producesaturnto port, reversethe drive connections
on the back of the control unit.

D3568-2
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Checking connections

Navigation interface (GPS, Decca, Loran)

If you have connected the ST4000+ toaNMEA navigator, check the
links by displaying the default data pages (XTE, BTW and DTW):

» pressdisp to display thefirst datapage, and check that thispage
showsthe expected data
» pressdisp again to check the other data pages

If the display shows dashesinstead of dataval ues, the cause could be
oneor moreof thefollowing:

» acablingerror: check for an opencircuit, short circuit or reversed
wires

» thenavigator isnot configured to transmit the required data
format

» thenavigator isreceiving signa sthat aretoo weak for reliable
navigation: refer to the navigator handbook for further action
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Wind instrument interface

If you have connected the ST4000+ to aNMEA or SeaTalk wind
instrument, check thelinksasfollows:

» Pressstandby and auto together:
» theST4000+ should display the Wind Vanemodescreen, with
thelocked wind angle and locked heading as shown

@ @ ||'|'|.|r'| 140
TH i [
Mo 11 e | B B |

o, .
¢ I00° e
VANE -
. ' . RESP
- dEA' 2
3 20 o o 1w 20 ¥
'\_l*l__|_|__l_/'
035652

 if the ST4000+ isnot receivingwind data, it will display a
NO DATA message: check thewind instrument and
connections
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SeaTalk interface

If you have connected the ST4000+ to other SeaTalk instrumentsor
contral units, check thelinksasfollows:

1. Pressstandby.
2. Sdlectdisplay lighting level 3 (LAMP 3) on any other SeaTalk
instrument or control unit.

3. The ST4000+ should immediately respond by switching onits

display lighting:

 if thedisplay lighting doesnot switch on, thereisafaultinthe
SeaTalk cabling between the ST4000+ and the other
instruments/control units
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6.2 Check rudder sensor operation (if fitted)

Note: Thisprocedureisonly required if you havefitted a rudder
position sensor to awheel pilot system.

If you havefitted arudder position sensor to awhes! pilot, before
commencing theinitial seatrial you must make surethat it senses
rudder movement in the correct way and isaligned with the rudder:

1. Pressthe-10or +10 key to movethehelm to check that therudder
bar display movesin the samedirection asthe sensor arm:
« if thedisplay movesinthe opposite direction, swap thered
and green cablesat the control unit (see page 84)
2. Whenyou havedonethis, usethe-1, +1,-10 and +10 keysto
movethehelmtoitscenter position.
3. Check therudder bar display —therudder angle should bewithin
+7° of center.
If necessary, bring the rudder angleto within+7° of the center by
* loosening the mounting boltson the rudder position sensor
 rotating the base of the sensor until the reported rudder angle
isascloseto zero aspossible
» retighteningthebolts
4. Whentheoffsetislessthan£7°, usetherudder alignment
(ALIGN RUD) setting in Dealer setup (seepage 108) to accurately
alignthedisplay and helm.

Note: You cannot usetherudder alignment (ALIGN RUD) setting to
correct an offset of morethan £7°.

5. Cadlibratetherudder limitsusing therudder limit (RUD LIMIT)
setting in Dealer setup:

» manualy set therudder to each end stop (port and starboard):
for each direction, usethe rudder bar on thedisplay to
determinethe end-stop angle

» accesstherudder limit screen (RUD LIMIT)

» settheautopilot rudder limit sothat itis5° lessthanthe
smallest (port or starboard) mechanical end stop angle
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6.3 Initial sea trial

Overview

When you have checked that the systemisfunctioning correctly, you
must completethe setup by taking the boat on ashort seatrial to:

» correct the compassdeviation
 adjust the heading alignment
» check autopilot operation

» adjusttherudder gain

Note: The ST4000+ hasbuilt-in calibration so you canfinetuneit
to suit your boat, its steering systemand itsdynamic steering
characteristics. So you can performtheinitial seatrial, we calibrate
the unit at the factory to provide safe and stable autopil ot control for
themajority of boats.

You should performtheinitial seatrial:

» whenyou have successfully completed all of theinstallation,
functiond testsand rudder sensor checks

» beforemaking any other changesto default calibration settings:
check and, if necessary, reset the valuesto the recommended
levelsdescribed in Chapter 7: Customizing the ST4000+

» inconditionsof light wind and calm water, S0 you can assess
autopilot performance without theinfluence of strongwindsor
largewaves

» inwatersthat areclear of any obstructions
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Note: You can return to hand steering at any timeduring the sea
trial by disengaging thewheel driveclutch, or removingthetiller
drive pushrod fromthetiller pin.

EMC conformance

Always check theinstallation before going to seato make surethat it
isnot affected by radio transmissions, engine starting etc.



92 ST4000+ Wheel & Tiller Autopilots: Owner's Handbook

Correcting the compass deviation

Depending onyour boat type, deviating magnetic fiel ds can cause
compass errorsup to 15°. The correction procedure reducesthese
errorsto afew degrees, so you MUST perform thisprocedure asthe
firstiteminyourinitial seatrial. The ST4000+ will then automatically
correct the fluxgate compassfor most deviating magnetic fields.

CAUTION:

If you fail tocompletethedeviation correction, your autopilot’s
per formancewill beimpaired on some compassheadings.

Thedeviation correction procedure (Swinging the compass) involves
turning your boat in slow circles so the ST4000+ can determinethe
deviation and cal culate any correction required. You must carry out
this procedurein calm conditionsand preferably on flat water.

Performing the automatic deviation correction

1. Makesuretheautopilot isin Standby but with the drive engaged.
2. Pressand holdthestandby key for 2 secondsto display the User
setup entry page (SET UP).

SECONDS
cal
D3448-2

Note: If you see CAL LOCK, you need toturn off thecalibrationlockin
Dealer Setup (see page 108).

3. PresstheDISP key so you seethe SWING COMPASS page.

COMFPRSSY
SHWING
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4. Pressthe-1 or +1 key to change the setting from OFF to YES. You

will then seethe TURN BOAT page.

OO

i

SWIMG
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) g

TUREN EORT
-

D3451-2

5. Keeping theboat speed below 2 knots, turn your boat in slow

circles. You should take at | east 3 minutesto compl ete each 360°.
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Minimum
2 circles
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D3326-2

What if | turn the boat too quickly?

If youturn theboat too quickly for the autopil ot to correct the
compass, thescreen will display aTOO FAST message. Apply less

helmtoturninalarger circle.

TOO FAST

D3452-2

Can | cancel the process?

You can abort the correction process by pressing thedisp key to
move onto the DEVIATION screen.
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Note: If youwant to attempt deviation correction again, you can step
back to the Sning Compass page or keep pressing disp to cycle
through the calibration options until the pageisdisplayed again.
(To step back to the previous screen, pressand hold the disp key for
one second. You can only do thiswithin two seconds of advancing to
the current screen.) Repeat the procedure fromstep 4.

6. Keepturningtheboat until the unit beepsand displaysthe
DEVIATION screen toindicate that compass correction hasbeen
compl eted successfully. Thisshowsthemaximumdeviationasan
average over 360° (not asan east/west value).

DEVUIATION
:‘a

P

D3458-2

Note: If the deviation value exceeds 15° or thedisplay showsno
deviation value, move the compassto a better location (see page 55).

7. Pressthedisp key to move onto the heading alignment (ALIGN
HDG) page.

_ 'ALIGM HOG
e
L

AG

D3459-2

8. Use-1and+1 or-10and +10 to adjust thedisplayed heading until
it matches boat’s steering compass or aknown transit bearing.

Autopilot heading Steering compass

ALIGN HDG
1T 0w =

[

Known
heading

D3327-2
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9. Pressandholdstandby for 2 secondstoexit calibration and save
the new settings.

Note: Setup optionsare always saved on exit.

Adjusting the heading alignment

You should alwayscheck thecompassalignment after compl eting the
deviation correction procedure (swinging the compass). After you
have compl eted theinitial deviation correction procedure, you can
make adjustmentsto the alignment as often as you wish without
swinging the compass again.

Although the compass deviation correction procedure removes most
of thealignment error, small errors(of the order of afew degrees) will
probably remain, that vary depending on the heading.

Ideally, you should check the heading reading against anumber of
known headings, plot adeviation curve, and determine the heading
alignment valuethat will givethelowest aver age alignment error.
You can then enter thisvalue on the Heading Alignment screen, as
described above.

If the average heading error ismorethan 5°, you should performthe
compass deviation correction procedureagain, circling dower andin
move favorable conditions.
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Checking autopilot operation

After calibrating the compass, familiarize yoursdlf with autopil ot
operation:
1. Steer onto acompass heading and hold the course steadly.
2. Whed Pilot: Engagethewhedl driveclutch.
Tiller Pilot: Placethepushrod end over thetiller pin.
3. Pressauto tolock ontothe current heading. Theautopilot should
achieveaconstant headingin calm seaconditions.
4. Usethe-1,+1,-10 and +10 keysto check that the autopilot alters
the courseto port and starboard in multiplesof 1° and 10°.
5. Pressstandby and disengage the autopilot to return to hand
steering:
»  Whed Pilot: disengagethewhee driveclutch by rotating the
clutchlever anti-clockwise
« Tiller Pilot: removethedriveunit fromthetiller pin (if
required, retract thepushrod using -1, +1, -10 and +10 keys)
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Checking the rudder gain

Therudder gain level set at thefactory will provide stable control for
initial seatrials. However, boats can vary widely intheir responseto
helm, and by adjusting the rudder gain you canimprovethe
autopilot’ssteering characteristics.

Completethefollowing test to determinewhether therudder gainis
set too high or too low:

1. Sail your boat at cruising speed in clear water:

» youwill find it easiest to recognize the steering responsein
calm seaconditionswhere wave action does not mask basic
steering performance

2. Switchtheautopilot to Auto, then make a40°course change by
pressing the=10 or +10 key four times:

 if therudder gainisadjusted correctly, the40° course change
should result inacrisp turn followed by an overshoot of ho
morethan 5°

 if therudder gain setting istoo high, the 40° course change
will resultin adistinct overshoot of morethan 5° (A)

Correct thisoversteer by reducing therudder gain setting.
 if therudder gainistoolow, theboat's performancewill be

sluggish—it will takealong timeto makethe 40° turn and

therewill be no overshoot (B)

Correct thisunder steer by increasing therudder gain setting.

New
heading
B

New
heading
. A
Rudder gain
too low
New

Rudder gain heading

too high

Correct
rudder gain

D3262-2
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3. Tomakeatemporary adjustment to therudder gain:
» pressthe-1 and +1 keystogether for 1 second to display the
rudder gain (RUDD GAIN) screen
» thenpress-1 or +1tochangethelevel
» pressdisp or wait for 5 secondsto returnto the previous
display and save thetemporary changes
4. Repeat thetest until you achieve acrisp course changewith no
more5° of overshoot.

Note: Set therudder gaintothelowest valuethat givesaccurate
cour se keeping. By minimizing helmmovementsthiswill reduce
power consumption and wear.

5. When you have determined the correct setting, changethe
permanent rudder gain setting in Deal er setup (see page 108).
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6.4 Autopilot calibration techniques

Theautopilot’sfactory default settingswill provide adequatesteering
for most boats. If you still experience problemswith autopilot
performance after completing the Post Installation Procedures,
follow these six stepsto optimizethe setup for your boat.

Step 1 - Switch on ancillary equipment

Make sure you have switched on any ancillary equipment, such asa
GPS providing speed over ground (SOG) and latitude (LAT) data, or
aspeed log providing speed through the water. Thisinformation will
hel p the autopil ot provideits best performance.

+
o
=4 = mgm -
g Step 2 - Apply initial settings
£ Enter the Deal er setup mode (see page 106) and apply thefollowing
=3 initial settings.
g Calibration setting Power boat Sail hoat
f Calibration lock OFF OFF
Pilot type Use the default setting
Rudder gain (*see step 4) 5* 5*
Response 2 1
Turn rate limit Use the default setting

Rudder alignment

Set as described on page 90

Rudder limit

Set as described on page 109

Off course alarm Use the default setting
AutoTrim (*see step 5)

with rudder sensor 1% 1%

without rudder sensor 3* 3*
Drive type Use the default setting
Variation Set as described page 110
AutoAdapt Set as described on page 111
Latitude Set as described on page 111

AutoRelease

Use the default setting

Rudder damping (*see step 3)

1% 1%

Cruise speed

Set as described on page 112
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Step 3 - Adjust the rudder damping

If you have connected arudder position sensor to awheel drive
autopilot system, adjust the rudder damping. Check the rudder
damping when your boat ismoored dockside:

» pressauto andthen+10

 if thehelm overshootsand hasto driveback, or startsto hunt back
andforth, you need toincrease the damping level

» adjust thedamping oneleve at atime, and dways usethelowest
acceptablevalue.

Step 4 - Adjust the rudder gain
The next stepisto adjust therudder gain, asdescribed on page 96.

Step 5 - Adjust the AutoTrim setting

Whenthereisachangeinboat trimand/or seaconditionsthe boat will
change course. The autopilot will immediately apply rudder to
correct for this. However, it may not apply sufficient rudder to
overcome standing helm and bring the boat fully onto course. Over a
period of minutesthe AutoTrim functionwill apply morerudder until
it achievesthe desired course.
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Increasing the AutoTrim level reducesthetimethe autopilot takesto
get back to the correct course. But if the AutoTrim level istoo high,
the boat will snake around the desired course.

You should gain experience with your autopil ot before attempting to
adjust the AutoTrim setting. On sail boats, you can only evaluatethe
effect of AutoTrimwhileunder sail.

If you need to changethe setting, increasethe AutoTrimonelevel ata
timeand usethe lowest acceptablevalue:

» decreasetheAutoTrimlevel if theautopil ot givesunstablecourse
keeping and the boat ‘ snakes' around the desired course

* increasethe AutoTrimleve if theautopil ot hangs off coursefor
excessive periods of time

Step 6 - Further adjustments

You may need to repeat these stepsover arange of seaconditionsand
different headingsto achieveagood overall performance.
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Chapter 7: Customizing the ST4000+

The ST4000+ provides calibration optionsthat you can useto adjust
thesettingsfor the control unit, the compassand theautopil ot system.

We calibratethe ST4000+ during manufactureto provide stable
performancefor most boats so you can performtheinitial seatrial.
After you have completed theinitial installation and seatria, you
shouldnot normally needtoalter theDealer setup values. However, if
sailing conditions change you may need to adjust the settings.

Note: Completethe proceduresdescribedin Chapter 6: Setting-up
the ST4000+ before adjusting any calibration settings.

The sectionsinthischapter explain thetwo setup levels:

User setup
YA Bl This controls compass setup and ST4000+ display page 102
features (bar graph type and data page information).

Dealer setup
This controls the main autopilot settings and also the page 106
calibration lock.

~

- 0

Accessing the setup modes g

S,

User setup Software version Dealer setup g

(o]

SETUP WERSTION CALF =3

[TY] i

o =

o

o

o

O O @e |8
SECONDS SECONDS SECONDS

Note: See page 40 for moreinformation about the software version
screen.
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7.1 User setup

User setup allowsyouto cdibrate and align the autopil ot compass,
select thetype of bar graph shown on the ST4000+ display, and
control theinformation shown on the datapages.

Theflowchart on thefollowing page explainshow to accessUser
setup, scroll through the setup displays, adjust the valuesand quit:

» youcanonly access User setup from Standby mode

» ifyouseetheCALLOCK screeninstead of theinitial page, youneed
toturn off the calibration lock in Dealer setup (see page 108)

» the ST4000+ savesany new settingswhen you quit User setup

Therest of this section explainsthe settings on each screen.

Compass deviation correction (SWING COMPASS)

Thisscreen alowsyouto correct the compassfor deviating magnetic
fields. You must performthisprocedureasthefirstiteminyourinitial
seatria (seepage 91 for full details).

Deviation display (DEVIATION)

This screen showsthe current deviation value, calculated fromthe
compassdeviation correction procedure (seepage 91 for full details).
You cannot edit thisvalue.

Heading alignment (ALIGN HDG)

Thisscreen allowsyouto aign the autopil ot compasswith theboat’s
compass:
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 steer your boat onto aknown heading

» adjustthedisplayed heading using the -1, +1, =10 and +10 keys

» check theautopilot display on various headingsand adjust as
necessary (see page 95)

Heading mode (HDG MAG/TRU)

Thisscreen allowsyou to select either magnetic or true heading
mode. When the display showsheading datain normal operation, it
indicateswhether you have selected true or magnetic mode.
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Bar selection (RUDD BAR/STEER BAR/NO BAR)

Usethisscreen to select the type of bar graph shown on thedisplay:

» STEER BAR: Thisisthedefault setting. It usesthe bar graphto
indicate different information in different operating modes:

Mode Bar

Standby Rudder bar (for systems with a rudder position sensor)
Auto Heading error bar

Track Cross track error (XTE) bar

Wind Vane Wind angle error bar

» RUDD BAR: Thisshowstherudder position. If your system
includesarudder angle sensor, the bar graph will show thetrue
rudder anglein Standby and Auto modes.

Data pages 1-7 (DATA PAGE)

The next seven User setup screensallow you to modify the settings
for the data pages. These definethe SeaTa k/NMEA data pagesthat
will be availableduring normal operation (seepage 31). Each setup

& pageinitially showsthetitle DATA PAGE. After 1 second, thetext
o .
= changestothetitle of thedatacurrently set for that page. The default
& settingsare:
£
2 Datapage Defaultsetting
'g 1 XTE (Cross Track Error)
% 2 BTW* (Bearing to Waypoint)
~ 3 DTW* (Distance to Waypoint)
4-7 NOT USED (These pages are not displayed when you scroll

through the data pages during normal operation)

* Note: Itis good practice to keep the BTW and DTW for display. If the autopilot
receives a man overboard (MOB) message, these data pages will display the
bearing and distance to the MOB location.

To changethe datadi splayed on adatapage:

» Pressdisp to moveto theappropriate data page setup screen.
» For each setup page, usethe-1 or +1 keysto scroll forwardsor
backwardsthroughthe availabl e datapages (seefollowing table).
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* Pressdisp to moveto the next data page you want to change, or
pressand hold standby for 2 secondsto exit and save changes.

Theavailablepagesare:

Data Displayed as

Speed Knots SPEED KTS

Log LOG XXXX.X

Trip TRIP XXX.X

Average Speed, Knots AV. SPDKTS

Wind Direction e.g. WIND PORT

Wind Speed WIND KTS

Depth Metres* DEPTHM

Depth Feet* DEPTH FT

Depth Fathoms* DEPTH FA

Heading HEADING

Water Temperature, Degrees C*  WATER °C

Water Temperature, Degrees F*  WATER °F

Course Over Ground COG

Speed Over Ground, Knots SOGKTS :
Cross Track Error XTE G
Distance to Waypoint DTW %,
Bearing to Waypoint BTW a
Rudder Gain RUDD GAIN =3
Response RESPONSE é
Watch WATCH - used to control the Watch timer %
Universal Time Coordinated uTC

NOT USED Page not displayed

(Any data page set to NOT USED is not
displayed when you scroll through the data
pages during normal operation)

*Note: There are 3 depth pages (meters, feet and fathoms) and 2 water
temperature pages (°C and °F). The ST4000+ will display the water temperature
or depth data in the units defined by page you select.
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7.2 Dealer setup

Dealer setup allows you to customizethe autopil ot to your boat.
However, thefactory default settingswill provide safe performance
for theinitial seatrial, and finetuningisnot normally required.

Theflowchart on the next page explainshow to enter Dealer setup,
scroll through the setup displays, adjust the values and quiit:

¢ youcanonly access Dealer setup from Standby mode
¢ the ST4000+ savesany new settingswhen you quit Dealer setup

Therest of this section explains each of the Deal er setup screens.

Thefollowingtableliststhesettingsyou canadjust. If you changeany
of the settings, record theminthistable.

Feature Options/Range Default setting New setting
Calibration lock ON or OFF OFF
Pilot type 4000 WHL or wheel: 4000 WHL
4000 TILL tiller: 4000 TILL
Rudder gain 1t09 5
Response 1 (AutoSeastateon)or 1
2 (AutoSeastate off)
Turn limit 5°t0 40° 40°
Rudder alignment -Tto+7 0
Rudder limit 15t0 40 tiller 15
wheel 30
Off course alarm 15°1040° 20°
AutoTack angle 40°10 125° 100°
AutoTrim OFF, 1to4 3
Drive type 1 (mechanical drives) 1
gr(hydraulic drives)
Variation -30°to +30° 0°
AutoAdapt N, S, OFF OFF
Latitude 0°t0 80° 0°
Rudder damping 1t09 1
Cruise speed 41060 6
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Calibration lock (CAL LOCK)

Calibrationlock control swhether itispossibleto access User setup or
display the softwareversion. It isintended for charter boat users.

Pilot type (4000 WHL/TILL)

Retain the default setting of 4000 WHL for wheel drive systems, and
4000 TILL for tiller pilots.

Rudder gain (RUDD GAIN)

Thisisthe permanent power-on rudder gain setting. Follow the
procedure on page 96 to adjust thisvalueto the setting that givesthe
best steering performance. You can maketemporary changesto this
rudder gain val ue during normal operation (see page 13).

Response level (RESPONSE)

Thisisthe permanent power-on response setting. You can make
temporary changesto thisresponselevel setting during normal
operation (seepage 12).

Turn limit (TURN RATE)

Thislimitsyour boat’srate of turn under autopil ot control. Thevalue
must bewithin therange5° to 40°.

Rudder alignment (ALIGN RUD)

Set thisoption if you have connected arudder position sensor toyour

whed pilot system:

1. Manually center thehelm.

2. Therudder bar graph at the bottom of the screen indicatesthe
rudder angle asdetermined by rudder position sensor:

» adjusttheoffset, usingthe-1 and +1 keys, until the rudder
bar graph showsthe rudder position as central

Note: The offset must bewithin-7° to+7°. If the offsetistoo great to
adjust onscreen, youwill needtoimprovethealignment of therudder
position sensor (see page 81) and thenrepeat steps 1 and 2.
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Rudder limit (RUD LIMIT)

Usetherudder limit function to set thelimits of autopilot rudder
contral just insidethe mechanical end stops. Thiswill avoid putting
the steering system under unnecessary load. The adjustment rangeis
from 15° to 40° of rudder movement.

If your boat isfitted with arudder position sensor, set the autopilot
rudder limit asfollows:

1. Manually set the rudder to each end stop (port and starboard): for
each direction, use therudder bar on the display to determinethe
end-stop angle

2. Accesstherudder limit screen (RUD LIMIT).

3. Settheautopilot rudder limit sothat it is5° lessthan the smallest
(port or starboard) mechanical end stop angle.

Off course alarm (OFF COURSE)

Thisfeature controlsthe alarm that warnsyou if theautopilot is

unableto maintainitsset course. Thealarm operatesif thepilot strays
off courseby morethanthea armanglelimit for morethe20 seconds.
Thevalue must bewithin 15° to 40°, and you can adjust it in 1° steps.
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AutoTack angle (AUTOTACK)

The AutoTack angleisthe angl e through which the boat turnswhen
you select automatic tack (seepage 10). Theva uemust bewithinthe
range 40° to 125°, and you can adjust itin 1° steps.
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AutoTrim (AUTOTRIM)

The AutoTrim setting determinesthe rate at which the autopilot
applies‘ standing helm’ to correct for trim changes caused by varying
wind loadson the sails or superstructure. The possible settingsare:

Setting Effect

off No trim correction

1 Slow trim correction

2 Medium trim correction
3 Rapid trim correction

4 Very rapid correction

The default setting (L evel 3) should provide optimum performance
with the ST4000+ autopilot. However, depending ontheboat’s
dynamic stability, anincorrect rate of trim application may resultin
poor course keeping dueto autopilot instability. After gaining
experiencewith the ST4000+, you may wish to changethe setting.

You must evaluatethe effect of the setting while under sail:

» decreasetheAutoTrimlevel if theautopilot givesunstablecourse
keeping and the boat ‘ snakes' around the desired course

» increasethe AutoTrimleve if theautopilot hangsoff coursefor
excessive periods of time

Drive type (DRIVETYP)

Thedrivetype setting control s how the autopil ot drivesthe steering
system. Retain the default setting (DRIVE TYP 1) for mechanically
driven boats.
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Magnetic variation (VARIATION)

If required, set thisto thelevel of magnetic variation present at your
boat’s current position—indicated aseast (E) or west (W). The
ST4000+ sendsthis variation setting to other instrumentson the
SeaTak system, and it can be updated by other SeaTalk instruments.
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AutoAdapt (AUTOADAPT)

The patented AutoAdapt feature allowsthe ST4000+ to compensate
for heading errorsat higher latitudes, which are caused by the
increasing dip of the earth’smagneticfield.

Theincreased dip hasthe effect of amplifying rudder responseon
northerly headingsin the northern hemisphere, and on southerly
headingsin the southern hemisphere.

<5

without

Qoié\ compensation

with
compensation

D3263-2

1. Set AutoAdaptto:
+ nth (north) in the northern hemisphere
* Sth(south) in the southern hemisphere

2. Youthen need to enter your current latitudein the next setup
screen (LATITUDE), so that the ST4000+ can provide accurate
course keeping by automatically adjusting therudder gain
depending on the heading.

~
(]
c
w
4
(=]
3.
N,
=]
«Q
—+
=
™
wv
|
N
o
o
=}
+

Latitude (LATITUDE)

The ST4000+ only displaysthisscreenif you have set AutoAdapt to
nth or Sth.

Usethe-1 and +1 keysto set thevalueto your boat’s current latitude,
tothenearest degree.

Note: If valid latitude data isavailablevia SeaTalk or NMEA, the
ST4000+ will usethisdatainstead of the calibration value.
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Rudder damping (RUDD DAMP)

Set thisoptionif your system includes arudder position sensor and
thedrive hunts' when trying to position the rudder. Increasing the
rudder damping valuewill reduce hunting.

Check the rudder damping when your boat ismoored dockside:

e pressauto andthen+10

+ if thehelm overshootsand hasto drive back or startsto hunt back
andforth, you need to increase the damping level

» adjust thedamping onelevel at atime, and alwaysusethe lowest
acceptablevalue.

Cruise speed (CRUISE SP)

Set the cruise speed to the boat’ stypical cruising speed. If both the
boat’ sspeed through thewater and speed over ground areunavailable
viaSeaTak or NMEA, theautopil ot will usethe cruise speed when
computing course changes.
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Specifications

ST4000+ autopilot system

Nominal supply voltage:

12VDC

Operating voltage range:

10Vto15VDC
Note: reduced voltages will severely degrade drive performance.

Autopilot power consumption

Standby: 0.72 W
Auto: 10 W at 25% duty cycle
(depending on boat trim, helm load and sailing conditions)

CE approvals:

Autopilot system conforms to: 89/336/EC (EMC), EN60945:1997
Compass and rudder position sensor: 94/25/EC, EN28846:1993

Control unit

Operating temperature:

0°Cto+70°C(32 °Fto 158 °F)

Water protection:

waterproof to CFR46

Overall dimensions:

width: 110 mm (4.33in)

height: 115 mm (4.53 in)

depth: 41 mm (1.62 in)

(see next page for other dimensions)

Keypad:

Eight button illuminated keypad

Liquid Crystal Display (LCD):

shows heading, locked course and navigational data, data pages
(as selected - see page 104); three brightness levels + off

Input connections:

SeaTalk, power, fluxgate compass, rudder position sensor and
NMEA 0183

Output connections:

SeaTalk and motor drive

Drive unit

Maximum boat displacement:

Wheel drive:

Tiller drive:

8,500 kg (18,700 Ib)
6,500 kg (14,300 Ib)

Helm speed:

Wheel drive:

Tiller drive:

9 rpm (designed for systems with 1-3.5 turns lock to lock)
4.0 sec (lock to lock)

Operating conditions:

Wheel drive:

Tiller drive:

-10°Cto +55 °C (14 °F to 131 °F); waterproof to CFR46
0°Cto +60 °C (32 °F to 140 °F)

Overall dimensions:

Wheel drive:

Tiller drive:

outer diameter: 361 mm (14.2 in)

depth: 171 mm (6.7 in) (without spoke clamps)

midstroke length: 620 mm (24.5in); diameter: 44 mm (1.7in)
(see next page for other dimensions)
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Control unit dimensions
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Tiller drive dimensions

468 mm (18.4in)
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620 mm (24.5 in)

Wheel drive dimensions
228 mm (9.0 in) diameter

28 mm
(1.1in)

e

—

(6.11in)

)

361 mm (14.2 in) diameter

] motor tube:
171 mm (6.7 in) 48 mm (1.9 in)
[plus 60 mm (2.4 in) diameter

for cable clearance] 05370-2
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Term Meaning

° Degrees

A Amp

AutoTrim The AutoTrim setting determines the rate at which the autopilot applies
‘standing helm’ to correct for trim changes caused by varying wind loads on
the sails or superstructure.

AWG American Wire Gauge

CE Marked on products that comply with defined European Community
standards

counter rudder Counter rudder is the amount of rudder the autopilot applies to try to prevent
the boat from yawing off course. Higher counter rudder settings result in
more rudder being applied.

DC Direct current

EMC When powered up, all electrical equipment produces electromagnetic fields.

(Electromagnetic These can cause adjacent pieces of electrical equipment to interact with one

Compatibility) another, and this can degrade their performance. By following the EMC
guidelines in this handbook, you can minimize these effects by ensuring
optimum Electromagnetic Compatibility (EMC) between equipment.

Fluxgate Standard Raymarine compass supplied with ST4000+ autopilot system

ft Foot (1 ft =305 mm)

GPS Global Positioning System

Hz Hertz (cycles per second)

in Inch (1in=25.4mm)

kg Kilogram (1 kg=2.2 Ib)

km Kilometre

Ib Pound (1 Ib=0.45kg)

m Metre (1 m =39.4 inches)

mm Millimeter (1 mm = 0.04 inches)

nm Nautical mile

Nm Newton metre

NMEA The NMEA (National Maritime Electronics Association) protocol is an

internationally accepted serial communication interface standard for
sharing data between electronic equipment. Raymarine products can share
information with non-SeaTalk equipment using the NMEA 0183 protocol.
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Term Meaning

0z Ounce (1 0z=0.028 kg)

response The autopilot response level controls the relationship between course
keeping accuracy and the amount of helm/drive activity.

rudder gain Rudder gain is a measure of how much helm the autopilot will apply to
correct course errors. The higher the setting the more rudder will be applied.

rpm Revolutions per minute

SeaTalk SeaTalk is Raymarine's proprietary communication system. It links the
products to provide a single, integrated system sharing power and data.

SeaTalk bus This refers to the continuous SeaTalk system connecting together a series of
Raymarine units.

SM Statute (land) mile

SSB Single Side Band (radio)

v Volt

VHF Very High Frequency (radio)

) Watt

Yaw The boat's rate of turn
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Index

A
Adjusting autopilot performance
Response level 12
Rudder gain 13
Alarms 14
DRIVESTOP 15
LARGE XTE 15
LOW BATT 16
MOB 17
NEXT WPT? 15
NO DATA 15
OFFCOURSE 14
SHALLOW 17
STLK FAIL 14
WATCH 16
WINDSHIFT 15
Apparent wind angle
Adjusting 28
Previous 28
Auto mode 6
AutoAdapt 111
Automatic deadband 12
Automatic track acquisition 20
AutoSeastate 12
AutoTack 10
Default angle 109
Wind Vane mode 30
AutoTrim
Default setting 110

B
Bar graph
Selecting bar type 104

C
Calibration
Cadlibration lock 108
Calibration techniques 98
Changing course 8
Clutch (wheel drive) adjustment 37
Compass
Alignment 94

Automatic deviation correction 92

Connections 58

Deviation correction 102

Deviation display 102

Installation 55

Steel-hulled boats 56
Control unit installation 48
Course changes 8

Major course changes 10
Crosstrack error (XTE) 22
Cruise speed 112
Customizing the autopilot 101

Dealer setup 106

User setup 102

D
Data pages 31

Setting up 104
Deadband 12
Dealer setup 106
Deviation 94

Deviation display 102
Disengaging the autopilot 7
Display layout 5
Dockside procedure 90
Dodging obstacles

Auto mode 8

Track mode 25

Wind Vane mode 29
Drive stopped aarm (DRIVESTOP) 15
Drivetype 110

E
EMC
Installation guidelines 46
Servicing and safety guidelines 39
Engaging the autopilot 6

F

Fault finding 34
Fluxgate compass 55
Functional test 86
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G
Gusty conditions 11

H

Heading 9

Heading alignment 102
Adjustment 95

Heading mode 102

|

Illumination 18

Initial seatrial 91

Installation 43
Compass 55
Control unit 48
EMC guidelines 46
NMEA connections 53
Power supply 51
Rudder position sensor 81
SeaTalk connections 52
Tiller drive 59
Whee! drive 70

K
Key functions 4

L

Large cross track error darm (LARGE
XTE) 15, 21, 23

LAST HDG 9

LAST WND 28

Latitude 111

Lighting 18

Low battery darm (LOW BATT) 16

M

Maintenance 33

Man overboard alarm (MOB) 17
Manual track acquisition 21
Minimum deadband 12

N

Navigation
Data pages 31
Interface 88

NMEA
Connections 53
Dataformats 54

No dataaarm (NO DATA) 15

o
Off course darm (OFFCOURSE) 14
Default angle 109
Operating modes 1
Auto mode 6
Standby mode 7
Track mode 20
Watch mode 16
Wind Vane mode 27
Operating sense 86

P

Pilot type 108
Previous heading 9
Product support 40

R

Response level 12
Default setting 108

Rudder alignment 108

Rudder bar 104

Rudder damping 112

Rudder gain 13, 96, 108

Rudder limit 109

Rudder position sensor
Installation 81
Operating sense 90

S

Seatria 91

SeaTak
Connections 52
Datadisplays 31
Fail dlarm (STLK FAIL) 14
Interface 89

Servicing 39

EMC guidelines 39
Shallow alarm (SHALLOW) 17
Specifications 113
Standby mode 7
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Steering bar 104
Steering direction 86
Swinging the compass 92

T
Testing autopilot operation 95
Testing the system 86
Tidal stream compensation 23
Tiller drive installation 59
Track mode 20

Safety advice 25
Turn limit 108

U
User setup 102

\')
Vane mode

see Wind Vane mode
Variation 110

w
Watch mode

Watch alarm (WATCH) 16
Waypoint advance alarm (NEXT WPT?)
15, 20
Waypoint arrival and advance 24
Wheel drive

Clutch adjustment 37

Installation 70

Maintenance 36
Wind instrument interface 88
Wind shift alarm (WINDSHIFT) 15, 29
Wind Vane mode 27

Adjusting apparent wind angle 28

Previous apparent wind angle 28
WindTrim 27
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Rudder position sensor template

Rudder
positioned
amidships

Drill 3 mm (1/8 in)
diameter hole

Maximum
permitted
travel: +/-60°

Cable position

(3 positions)

034402







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
April 2001



Raymarine

Factory Service Centers

United States of America

Raymarine Inc
22 Cotton Road, UnitD
Nashua, NH 03063-4219, USA

Telephone: +1 603 8815200
Fax: +1603 864 4756
Www.raymarine.com

Sales & Order Services
Telephone: +1 800 539 5539 Ext. 2333 or
+1603 8815200 Ext. 2333

Technical Support

Telephone: +1 800 539 5539 Ext. 2444 or
+1603 881 5200 Ext. 2444

Email: techsupport@raymarine.com

Product Repair Center
Telephone: +1 800 539 5539 Ext. 2118

UK, Europe, Middle East, Far East

Raymarine Ltd
Anchorage Park, Portsmouth
PO3 5TD, England

Telephone: +44 (0)23 9269 3611
Fax: +44 (0)23 9269 4642
WWw.raymarine.com

Customer Support
Telephone: +44 (0)23 9271 4713
Fax: +44 (0)23 9266 1228

Email: techsupport@raymarine.com

Purchased from

Stick barcode label here

Purchase date

Dealer address

Installed by

Installation date

Commissioned by

Commissioning date

Owner's name

Mailing address

This portion should be completed and retained by the owner.
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