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Congratulations on the purchase of your Raymarine SportPilot.

The SportPilot fitsneatly over thesteering columndirectly behind the
steering whedl. All of the autopil ot controlsarelocated on arotary
switch at theend of acontrol stalk. These controls consit of:

» Standby mode (STANDBY)

 fiveautopilot settings (LO to HI) to control the amount of rudder
applied when course changes are made

» Navigator (or Track) mode (NAV) for tracking to waypointswhen
the SportPilot isused with achartplotter or GPS

The SportPilot isvery easy to use:

« simply point the boat in the direction youwant to go, turnthe
rotary control switchto oneof theautopilot settings (LO to HI)
and releasethewhed —itreallyisthat smple

 if youwant to change course under autopilot control, smply turn
theboat onto thenew heading and once againlet go of thewheel —
you don't even haveto disengage the autopil ot

If you have aSeaTalk or NMEA position sensor, navigation to
favoritefishing grounds or wrecksisabreeze. Crosstrack error
information is constantly fed to the autopilot so that your heading is
continuously updated.
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The SportPilot can also be operated away from the steering station,
using ahand-held remote control or aRaymarinefixed control unit.

The SportPilot isdesigned to be owner install ed, and most of the
necessary toolsare supplied.

SportPilot and SportPilot Plus specifications

Therearetwo versionsof the SportPilot: the SportPilot and the
SportPilot Plus. Itisvital to usetheappropriate pilot for your boat.
The SportPilot will not perform effectively if you exceed the
following boat compatibility specifications.

General specifications
Nominal supply voltage: 12VDC

Dimensions: Height: 220 mm (8.7 in)
Width: 238.5 mm (9.4 in) including stalk
137.5 mm (5.4 in) excluding stalk
Depth: 100.5 mm (4.0in)

Heading reference: Raymarine fluxgate compass

Operating modes: o Standby (autopilot not active)
o Auto (autopilot operating): with five settings to
control autopilot rudder gain.
* Navigation (Track) mode: autopilot following
waypoints received from navigator.

Inputs/Outputs: Compass, Rudder Position Sensor,
Power/NMEA 0183, SeaTalk
Steering shaft size: 19 mm (3/4 in) and 25 mm (1in) tapered

SportPilot - boat compatibility

Maximum displacement: 2000 kg (4400 Ibs) manual cable steering
3500 kg (7700 Ibs) manual hydraulic steering
3500 kg (7700 Ibs) servo hydraulic steering

Maximum wheel diameter: 54 cm (21 in) wooden
(depending on weight) 46 cm (18 in) metal

SportPilot Plus - boat compatibility

The SportPilot Plus has a more powerful motor designed specifically for boats
where the autopilot is used for hours at a time on a daily basis.
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About this handbook

Thishandbook containstwo main parts:

Part 1: Using the SportPilot =

Thispart of the handbook explainshow to use your SportPilot: §

<

Chapter 2: Operating the SportPilot ade 9 S
Explains how to use the SportPilot. pag
Chapter 3: Maintenance & Fault Finding a0e 15
Provides maintenance and fault finding information. Pag

Part 2: Installing the SportPilot
Thispart of the handbook explainshow toinstall your SportPilot:

page 19

Chapter 4: Installing the SportPilot
Explains how to install your SportPilot and its components.

Chapter 5: Compass Calibration
Explains how to linearize the SportPilot compass and align | page 51
its heading.

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

Important Information

Warranty

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

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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Safety notices

WARNING: Productinstallation

Thisequipment must beinstalled and operated 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: 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 thehelm AT ALL TIMES, to
takemanual control in an emergency.

» Makesurethat all crew membersknow how to disengagethe
autopilot.

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

e Maintain an accuraterecord of the boat’sposition by using either
anavigationaid or visua bearings.

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

» Evenwhenyour autopilot islocked onto the desired track using a
navigation aid, alwaysmaintain alog and makeregular positional
plots. Navigation signals can produce significant errorsunder
some circumstances and the autopil ot will not be ableto detect
theseerrors.
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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 equipment and
accessories conform to the appropriate Electromagnetic
Compatibility (EMC) standards, but correctinstallationisrequiredto
ensurethat performanceisnot compromised.
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Chapter 2. Operating the SportPilot
2.1 Switching on and off

Switching on

The SportPilot enters Standby mode when the power supply is
switched on. Thismodeisidentified by theflashing red AUTO LED.
Assoon asthepilotisengaged (seebel ow), thered LED glows
permanently to confirm thisselection.

Switching off

Switching off your boat’ spower supply will switch off the SportPilot.
Toprevent the SportPilot draining the battery, always switch off
the power supply when leavingtheboat for long periods.

2.2 Basic operation
Engaging and disengaging the pilot

Engaging the pilot

1. Steer theboat onto the required heading.

2. Turntherotary control switch clockwisefrom STANDBY to one
of thefive autopilot gain settings (LO to HI).
Note: It isimportant to select the correct gain setting for your
boat’s speed. Seepage 11 for details.

3. Releasethewhedl —therewill beashort delay beforethe pilot
takescontrol.

D1400-2
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Disengaging the pilot

You can disengage the SportPil ot at any time by turning therotary
control switchto STANDBY.

Making course changes

Large course changes

When your boat isunder autopil ot control, you can override the pilot
at any time by steering thewhee! inthe normal way.

Assoon asyou rel ease thewhesdl , the SportPil ot automatically
regains control to maintain the boat’s current heading.
CAUTION:

You MUST center thehelm after makinglar gecour sechanges. I f
you do not center thehelm, theautopilot could becomeunstable
or takealongtimeto settleontotherequired heading.

Minor course changes

When your boat isunder autopil ot control, you can make minor
course adjustmentsin 1° incrementsby pressing the:

e -1°(Port)or

e +1° (Starboard) switchesontop of the control stalk

D1403-2A

Note: You can also make cour se changesusing an optional handheld
remote control or repeater autopilot control unit (if fitted).
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Adjusting autopilot gain

The autopilot gain setting determinesthe amount of rudder the pilot
applies during course change. Autopilot gainisrelativeto the speed
of your boat. There arefive available gain settings on the SportPil ot:

* LO:lowest gainsetting
» threemid-range positions
» HI: highest gain setting

STANDBY

.
Lo

Mid-range gain

D1402-2
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Setting the gain for your boat

WARNING:

[tisvital that theautopilot gain control isset correctly —an
incorrect settingwill lead to poor steering performanceand can
produceviolent cour sechangesat high speed.

Theideal gain setting for one boat may not beideal for another, so
finding the correct setting for your boat will be downto
experimentation and experience. Thefollowing HI and LO setting
detailsare general guidelinesonly.

Hl gains

Generally, low boat speedsrequireamedium to HI setting to provide
better course keeping.

WARNING:

Thissettingisnot recommended for high speedsasit may cause
someinstability and, therefore, could bedangerous.

LO gains

Most high speed boatswill requireamediumto LO setting. This
providesthe greatest stability.
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Automatic gain correction

Autopilot gainisautomatically adjusted if the SportPilotis

connected to either a

» SeaTakinstrument transmitting boat speed through the water or
boat speed over theground, or

* NMEA instrument transmitting NM EA 0183 boat speed through
thewater or boat speed over the ground

Initially set the control stalk to the gain position most suited to your
boat. The SportPilot will then automatically adjust thegain (up or
down) from this setting asyour boat speed changes.

Note: The SportPilot must receive boat speed information via
SeaTalk or NMEA to automatically adjust thegain.

2.3 Using Navigator (Track) mode

The SportPilot can automatically steer to awaypoint using
information from any SeaTalk navigator or NMEA 0183 compatible
GPS. Alternatively, the SportPilot canfollow aroutedefined ona
SeaTalk Navcenter or GPS.

D1410-2

Entering Navigator (Track) mode
To enter Navigator mode so you follow aroute of waypoints:

1. Createor select aroute of waypointson the navigator.

2. Engagethepilot and steer your boat onto thefirst waypoint
bearing (within 0.3 nm of track).

3. Pressintheend of thecontrol stalk to enter Navigator (Track)
mode. Theyellow NAV light glowsto confirm this selection.
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Exiting Navigator (Track) mode

Toexit Navigator (Track) mode and return to Standby mode, turnthe
end of the control stick back to STANDBY. Theyellow NAV light will
go out and thered AUTO light will flash.

Turning to next waypoint

In Navigator (Track) mode, the SportPilot automatically determines
thedirectionto thetarget waypoint:

« ifaturntoportisrequired, the SportPilot emits 2 short beeps
» if astarboardturnisneeded, the SportPilot emits 1 short beep
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To accept theturn, pressintheend of the control stalk (NAV).

CAUTION:

Beforeyou accept aturntoport or starboard, ALWAY Smake
surethat it issafetodo so.

Arriving at a waypoint

Whenyou arrive at atarget waypoint, the SportPilot requests
permission to advance to the next waypoint:

» twoshort beepsfor aport turn
» oneshort beep for astarboard turn

Make surethat it issafeto maketheturn, then pressNAV to advance
tothenext waypoint.
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Safety points

The SportPilot can only follow auser defined routeif the navigation
equipment transmitsall of thefollowinginformation:

* bearing towaypoint (BTW)
e crosstrack error (XTE)
e waypoint number

If crosstrack error (X TE) istheonly availableinformation, the
SportPilot will advanceto the next waypoint without requesting
permission. Inthiscase, you should alwaysmanually steer theboat to
within 15° of the new bearing to waypoint before you pressNAV.

Audible alarms in Navigator mode

The SportPilot emitsthe following audiblewarning darmsin
Navigator (Track) mode:

Audible alarm Reason
2 short beeps Turn to port required
1 short beep Turn to starboard required

2 shortand 1 long beep Off course

Continuous short beeps Track problem (large XTE, no data or data error)
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Chapter 3: Maintenance & Fault Finding

Thischapter providesinformati on about maintaining your SportPilot
system, obtaining product support and solving common problems.

3.1 General maintenance

CAUTION:

The SportPilot and fluxgate compassdo not contain any user
serviceable parts. These productsshould be serviced only by
authorized Raymarine servicetechnicians.

Routine cabling checks

» Makesureall connectionsarefirmly attached.

» Examinethecablesfor signsof wear or damage—replace any
damaged cables.

Cleaning the SportPilot

» If the SportPilot isdirty, wipeit withaclean, damp cloth.
» Never usechemica or abrasive materia sto clean the SportPFil ot.

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.
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3.2 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 below.

SYMPTOM CAUSE SOLUTION

SportPilot does not Power connection at Make sure that all

power up. the power supply or connections are
SportPilot. secure.

Blown fuse or circuit
breaker.

Replace fuse or circuit
breaker.

Over-active heading
correction.

Autopilot gain too
high.

Turn control stalk
towards LO gain.

Poor course keeping.

Autopilot gain too low.

Turn control stalk
towards Hl gain.

Over-active heading
correction or poor
course keeping after
adjusting the gain.

Pre-programmed
settings not suitable
for your boat.

If a rudder position
sensor is connected:
the SportPilot may not
have sensed its
presence.

Contact your nearest
Raymarine dealer.

Auto-sensing can take
up to 10 minutes.
During this time you
may experience poor
course-keeping.

NAV (Track) mode:
SportPilot steers onto
wrong bearing after you
accept the turn alarm.

Compass heading
alignment incorrect.

Complete the heading
alignment procedure
(see page 52)

3.3 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 theback cover or the
Worldwide Distributor List for contact details.
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Chapter 4: Installing the SportPilot

Introduction

The SportPilot fitsneatly over your boat’ sexisting steering shaft with
the steering wheel bolted directly ontothepilot. Theunit can
accommodate either %, in (19 mm) or 1in (25 mm) steering shaft
tapersusing asimpleadaptor collar (supplied).

All ingtallationsrequirean external fluxgate compass (supplied) to
feed the SportPil ot with precise heading information. Thisunit plugs
directly intotherear of the pilot. It should be mountedin acentral
location to minimizethe effects of pitching and rolling.

If your boat hasahydraulic helm pump, you must also fit arudder
position sensor. You will need to use either alinear or rotary rudder
sensor, depending on your boat’s steering system (see page 26).

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

m Planning the installation page 20
m Installing the compass page 23

m Installing the rudder position sensor - page 26

optional
m Providing power for the SportPilot page 37
m Connecting SeaTalk equipment page 39

m Installing the SportPilot page 41
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4.1 Planning the installation

Steering boss parts

&

@ Raymarine woodruff key
oL ©
\ \ Steering b
Adaptor collar

Retaining nuts (3/8in, 1/2in, 5/8in) M4 x 12mm screw
and washers (M12 x 1, M16 x 2) and washer (x4)

Torque restraint parts

Bracket

SportPilot/SportPilot Plus

Bracket
M4 x 40 mm bolt No8 x 3/4 in
@%@ and washer countersunk screw (x4) W
Cable holder parts Optional:
Fluxgate oD
compass M3 x 8 mm
screw (x2) Rotary or
linear rudder
position
sensor and
Cable sealing mat fittings
Compass
warning label

— (7 /ﬁ;m drll bit
)7
U e
No8 x 3/4in self-tapping Box spanner 3mm allen key

pan-head screws (x4) (15/16 in and 3/4 in)
SportPilot and Worldwide
SportPilot Plus Distribut

Owner's
Handbook

AANANANNANANANNANANNND

Tt

=
=)
o
=
—
o
Q.
v
()
=
+
()]
=
©
+
wv
=
<

Owner's Handbook Worldwide Distributor List Quick Reference Card

D1406-2




Chapter 4: Installing the SportPilot 21

Installation instructions

Beforeyou start installing your SportPilot system, usetheillustration
to check the parts supplied. Then read through thefollowing
information and the relevant install ation sectionsin this chapter.

Cabling guidelines

» consider how you will run cablesto and from each component

» avoid running cablesthrough bilgeswhere possible

» avoid running cables closeto fluorescent lights, engines, radio
transmitting equipment etc.

EMC suppression ferrites

We supply the fluxgate compass and power cableswith suppression
ferritesfitted. Always use these ferrites supplied by Raymarine.

D3548-2]

During installation you should position theseferritesas close as
possibleto the SportPilot, just behind the bulkhead. You may need to
removetheferritesduringinstallation. If you do so, you MUST
reassemblethem around the cable when install ation iscomplete.

/\

iis

Bulkhead

©®,

A
/ \ r Suppression ferrite
|~ | D3106-2
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EMC installation guidelines

All Raymarine equipment and accessoriesare designed to the best
industry standardsfor useinthe recreational marine environment.
Their design and manufacture conformsto the appropriate
Electromagnetic Compatibility (EM C) standards, but correct
ingtallationisrequired to ensurethat performanceisnot compromised.

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

Theguidelinesgiven here describethe conditionsfor optimum EMC
performance, but it isrecognized that it may not be possibleto 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 EM C performance, we recommend that:

» Raymarine equipment and cables connectedtoit are:

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

» Morethan 7 ft (2 m) fromthe path of aradar beam. A radar
beam can normally be assumed to spread 20 degrees above
and below theradiating element.

» 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 so isdetailed intheingtallation manual.

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

Connections to other equipment

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

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.

76 mm (3 in)

76 mm (3 in)

D5381-1

Fluxgate compass dimensions

Compass location

To achievethe best performance from the compass, mount it:

With the Raymarinelogo facing the bow.

Note: If it isnot possibletoinstall the fluxgate compasswith
thelogo facingthebow, you must completethe Compass
Calibration procedures(see Chapter 5:Compass Calibration).
Ascloseaspossibleto the boat’spitch and roll center.

Atleast 0.8m (2ft 6in) away from your boat’s steering compassto
avoid deviation of both compasses.

Asfar away aspossiblefromlargeiron masses, such astheengine
or other magnetic devices.

D1522-2
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Note: To checkif theintended mounting locationisfreefrom
magneticinfluence, tape a handhel d compassto the chosenlocation,
then turnthe 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.

vetcaz
CAUTION:

You must mount thefluxgate compasson avertical bulkhead,
with thecableexiting at thebase.

Compass mounting

1. Holdthe compassagainst the mounting location.

2. Mark thefour mounting holes, then remove the compass.

3. Drill four pilot holesusinga3 mm (Ygin) drill bit.

4. Making surethe cable exitsat the bottom of the compass, secure
thefluxgate compass using the self-tapping screws provided
(No 8x?,in, pan-head).

Note: Stick the supplied warning label near to the compass, whereit

isclearlyvisible.

Compass cabling

1. Routethe cableto the steering station, taking into account the
EMC ingtallation guidelines (page 22).
2. Securethecableat regular intervalswith suitable cableclips/ties.

Note: Youwill plug the moulded connector into the COMPASS
socket wheninstalling the SportPil ot (see page 45). You will also
need to attach the supplied suppression ferrite behind the bulkhead
ascloseaspossibleto the SportPilot.
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D1515-2

Cutting and joining the compass cable

You should not cut and regj oin the fluxgate compass cable unless
absolutely necessary. If you do haveto cut the cable, use Scotchlock
connectorsto re-jointhewirescolor for color.

D1544-2a

Note: Scotchlock connectorsare not supplied with the Fluxgate
Compass. These must be purchased fromyour local dealer.

»
=3
[%]
v
Q
=
@
—
=
™
wv
°
)
=
3
=
<}
=




26 SportPilot and SportPilot Plus - Owner’s Handbook

4.3 Installing the rudder position sensor - optional

A rudder position sensor will improveyour SportPilot’ sperformance
by providing preciseinformation about the rudder’s position.
CAUTION:

If your boat hasahydraulichelm pump, you MUST fit arudder
position sensor for the SportPilot tofunction accur ately.

Depending on your boat’ssteering system, youwill needto useeither
alinear or rotary rudder sensor. Generally, you will need:

 alinear rudder sensor if your boat has an outboard engine steered
by a‘bullhorn’ stylehydraulic ram
 arotary rudder sensor if your boat hasan inboard ram.

Linear rudder position sensor — installation
(hydraulic outboard steering systems)

Note: Hydraulic outboard steering systems MUST befitted witha
linear rudder position sensor.

Thelinear rudder position sensor (part number: Z229) isdesignedfor
‘bullhorn’ style hydraulic outboard steering systems. Itistotally
weatherproof and designed to be mounted on the bullhorn ram.

| 425 mm (16.75 in) | \
Hr] =

D5389-1

Linear rudder position sensor — dimensions

Positioning the linear rudder position sensor
YouMUST ensurethat:

» thereisequal travel of the sensor shaft to port and starboard
(as shown by A onthediagram)

» thesensor shaft isparallel to theram—if the shaftisnot paralld,
the U-bracket could be driven off theram when the shaft extends

» thesensorisclear of any obstructionswhen the engine(s) are
turned hard-over or tilted up
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© ©
Equal travel
port and starboard
I
(@)
[®)
] I
T
®]
Un-equal travel
port and starboard 016762

Mounting the linear rudder position sensor

1. Usethesteering system to position the bullhorn ram amidships.
2. If necessary, releasethe hydraulic pressure from the boat’s
hydraulic steering system

Note: Contact your steeringgear manufacturefor adviceonthisstep,
and followtheir instructionsfor releasing the hydraulic pressure.

3. Loosenthestarboard bolt that securesthe bullhorn ram’s shaft to
theend bracket.

4. FittheU-bracket (supplied) over the end bracket and the bullhorn
ram’s shaft.

5. Hand tighten the starboard bolt to hold the U-bracket in place.

6. Fully openthe hose clamps (supplied) using aflat bladed
screwdriver, then hang them over the bullhorn ram.

7. Placethespacers(supplied) onthebullhornramand useadhesive
tapeto securethemtemporarily.

8. Pull out therudder sensor’sshaft until itsalignment mark islevel
withtheend of thebarrel.

9. Position therudder sensor agai nst the spacers so the threaded rod
end of its shaft passesthrough the U-bracket.
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10. Tighten the hose clampsaround the bullhorn ram and the rudder
sensor’sharrel.

11. Tighten the starboard bullhorn bolt to secure the U-bracket.

12. Fit and tighten the supplied nut and washer to secure the threaded
rod end of the sensor’s shaft to the U-bracket.

End
Starboard  bracket  gylhom
bolt ram shaft

R Sensor
U-bracket whaft

Sensor
shaft

Sensor
barrel

Cable

Alignment mark  barrel Bullhorn

Sensor

Hose clamp Spacer ram

D5390-1

Notes: 1. If thereisrestricted spacebel owtheram, you can mount the
sensor infront of theram.

2. Werecommend installing the sensor with its shaft pointing to
starboard. If you cannot ingtall the unit in thisorientation, you canfit
it with the shaft pointing to port. If you do this, the SportPilot will
automatically correct itself, so no manual adjustment isnecessary.

Linear rudder position sensor - cabling

1. Connect thelinear rudder position sensor cabletothe RUDDER
REF cable (color for color). Usethe Scotchlock connectorsand
crimp the connectorswith apair of pliers.

Note: Connect the cablescloseto the SportPilot so that the
connectorsremain dry and freefrom strain.

2. Routethe cableto the SportPilat, taking into account the EMC
installation guidelines (page 21).

Note: Toalow for the bullhorn’smovement, leave aloop of
cableat theend of thelinear rudder position sensor.
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Note: Youwill plug the moul ded connector into the RUDDER REF
socket when installing the SportPilot (see page 45).

Scotchlock
connector

/

RUDDER REF cable/Q\ Linear rudder posmon sensor cable

D1544-2

Post installation checks

When you have connected the sensor to your SportPilot, pressurize
the steering system (if required).

Note: Contact your steering gear manufacturefor adviceonthisstep.
Followtheir ingtructionsfor re-pressurizing the hydraulic pressure.

Rotary rudder position sensor - installation
(hydraulic inboard steering systems)
140 mm (5.5 in)
=

) 9 |
70 mm (2.75 in) D5386-1

Note: Hydraulicinboard steering systemsMUST befittedwitha
linear rudder position sensor.

187 mm (7.35 in)

z

60 mm (2.4 in)

S

Therotary rudder position sensor can be used on hydraulic inboard
steering systemsto transmit the preci se position of theboat’ ssteering
to the SportPilot. Depending on your engineinstallation, you can
mount the sensor to the steering arm, or to thetie bar.
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Connecting the sensor to a steering arm

Rotary rudder
position sensor

Power
steering

’

Typical installation — sensor connected to horizontal steering arm

Beforeyou attempt tofit the sensor to asteering arm, please consider
thefollowing points:

 If thedistance between thetransom and the steering arm
attachment point isgreater than 65 mm (2.5 in, it may be
necessary to mount the sensor on afabricated base (e.g. ametal
bracket or block of wood). Thisensuresthat the connectingrodis
at 90° to the center-line of the sensor and steering arms.

* It may benecessary to relocate other equipment installed onthe
transom.

 Althoughtheillustration showsthe sensor arm pointing upwards,
if necessary the sensor can beinstalled so that thearmispointing
towardsthe bottom of the boat.

*  Whichever way youingtall the transducer, the cable should
alwaysexit the sensor base directly opposite the sensor arm.

CAUTION:

Beforeyou start installingtherotary rudder position sensor,
makesurethat you havea sparecotter/split pin availablein case
theoriginal islost or cannot beused again.
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Mounting the sensor

1. Withthe steering amidships, align the sensor asshowninthe
relevant illustration below:

up Sensor pin must
—_— be level with
steering pin
I:i:'— Steering arm
Raymarine steering pin
|
Drive aperture Rudder position
i sensor
|
| Parallel |
Distance apart: 75 mm (3 in) min
310 mm (12.2 in) max 17072
Single drive system with horizontal steering arm
up
Steering arm Rudder position
| sensor
Power ‘
steering
Sensor pin and
- steering linkage
must be at
T | same height
Parallel
Distance apart: 75 mm (3 in) min |
310 mm (12.2 in) max piesn2

Single drive system with vertical steering arm

2. Usethethree self-tapping screwsto attach the sensor directly to
thetransom (or afabricated mounting base).

3. Removethe pin securing the steering arm to the power steering.

4. Fitthe Raymarine steering pin and retain with asplit/cotter pin.
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Note: If your boat hasa Volvo steering system, you should fit the
plastic spacer to the steering pin (asshown in the following
illustration) so the pin does not foul the steering system.

Plastic sleeve

Steering arm

Raymarine ‘steering pin

D1991-2

Typical Volvo installation

5. Cut thethreaded connecting rod to length.

6. Screw thelock nutsand sockets onto the connecting rod.

7. Pressthe socketsonto the steering pins.

8. Turnthesteering from sideto sideto make surethat thelinkageis
freefrom obstructionsat all angles.

Power  Steering Socket Lock Connecting up

steering arm nut rod
Maximum permitted
travel = 120°

AL

L+

Steering amidships

D1709-2

Single drive system with horizontal steering arm
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Steering amidships up

Dimension A |
optimum: 140 mm (5.5 in)
min: 101 mm (4 in) -
max: 190 mm (7.5 in)

|

T

Maximum

| permitted

" travel = 120°

|

|Steenng Connecting Lock Socket

arm rod nut
D1693-2

Single drive system with vertical steering arm

Note: Ideally, dimension A should be 140 mm(5.5in). However, if
necessary it can fall anywherewithin the given minimumand
maximumlimits. Thiswill not affect autopil ot performance, but will
dightly alter the scaling of the data sent to the SportPil ot.

Preventing steering pin movement

Note: Thissection doesnot apply to Volvo steering systems.

If the Raymarine steering pin hasexcessive vertical free-play after
replacing theoriginal steering pin, usethe plastic deevetoreduceor
remove any movement (as shown below).

Spacer Spacer

L | T3

| O

] -

R — 14 §
&

x /. g
Clearance Q@
=3

(¢

wv

/ / D1709-2¢ S

i

Note: Theplastic spacer must beusedtolift the pin so it doesnot foul g

onthesteering system. If necessary, you can shorten the sleeve.
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Connecting the sensor to a tie-bar

Steering
arm (2)

Rotary rudder
position
sensor

Steering
arm (1)

\\‘ TS
ﬁé{steen

Beforefitting the sensor to atie-bar, consider these points:

* Notall installationswill alow you to mount the rudder position
sensor between thedrive apertures. Inthis case, mount the sensor
toasteeringarm.

* Youmay need to mount the sensor on afabricated base (asshown
ontheillugration) if the distance between thetransom and the
center of thetie bar isgreater than 65 mm (2.5in).

Starboard
engine

D1727-2

Mounting the sensor
1. Attachthesensor tothetransom (or mounting base) at 90° to the
tie-bar (asshown below).

Note: Make surethe sensor steering pinislevel with center of the
tie-bar. If thereare existing holesin thetie-bar, position the
transducer within 75-310 mm (3.0-12.2 in) so you can usethe
threaded steering pin

2. Positionthe steering amidships.

3. Measure75mm (3in) to 310 mm (12.2in) aong thetie-bar from
the center of the sensor steering pin.

4. Mark thetie-bar at thispoint.
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«i Tie-bar  Drive aperture
|

‘ 90°

I
min: 75 mm (3 in) to max: 310 mm (12.2 in)

D1695-2

5. Usethetwo stainless steel hose clamps/jubilee clipsto securethe
steering pinto thetie-bar.

View from above
Steering pin ————— J Tie-bar
— —
Hose clamps/Jubilee clips
D1674-2

6. Cut the connecting rodto length.
7. Screw thelock-nuts and sockets onto the connecting rod.
8. Pressthe socketsonto the sensor pinand steering pin.

()

Steering pin Lock nut Tie-bar

Socket Connecting rod

| |
( anmmmms
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9. Turnthesteering from sideto side. Make surethat thelinkageis
freefrom obstructionsat all rudder angles.

Rotary rudder position sensor - cabling

Scotchlock
connector

Rotary rudder position sensor cable
D1543-2

1. Connect thelinear rudder position sensor cableto the RUDDER
REF cable (color for color). Usethe Scotchlock connectorsand
crimp the connectorswith apair of pliers.

Note: Connect the cablescloseto the SportPilot so that the
connectorsremain dry and freefrom strain.

2. Routethe cableto the SportPilot, taking into account the EMC
installation guidelines (page 22).

Note: Youwill plug the moulded connector into the RUDDER REF
socket wheninstalling the SportPilot (see page 45).
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4.4 Providing power for the SportPilot

CAUTION:

Toprevent the SportPilot draining the battery, alwaysswitch off
the power supply when you leaveyour boat for long periods.

The SportPilot is supplied with acombined power/NMEA/SeaTa k
cableconsisting of 6 cores:

Brown: 12V
Blue: ov
Red: NMEA +ve
Black: NMEA -ve
Yellow: SeaTalk data +ve
Screen: SeaTalk data -ve
10 A fuse or
15 A circuit breaker
O<00" O
® ©

D1360-2

1. Connectthebrownwiretothe positive (12 V) terminal and the
bluewireto the negative (0 V) terminal.

2. Protectthecircuit withal15 A fuseor 10 A thermal over-current
circuit breaker (not supplied).

3. Routethe cabletothe SportPilat. You will plug the moulded end
into the POWER/NMEA socket when installing the SportPilot.

Notes:

1. Thered and black coresallowyouto connect other manufacturer’s
equipment via NMEA (see page 38).

2. Theyellow and screen cores can be used as an alter native way of
connecting SeaTalk to the SportPilot (for example, if you have used
a 3-pin deck connector). A positive (+) connection fromthe power
sourceto the deck connector will berequired.

3. Cut-back and insulate any unused cores.
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Interfacing with NMEA equipment

UsingtheNMEA coresinthe Power/NMEA cabl e, the SportPilot can
interface directly with equipment capable of transmitting NMEA
0183 dataformat. Sentences decoded are:

Information NMEA 0183 data

Cross Track Error APA, APB, RMB, XTE, XTR

Bearing to Waypoint APB, BPI, BWR, BWC, BER, BEC, RMB

Distance to Waypoint WDR, WDC, BPI, BWR, BWC, BER,
BEC, RMB

Waypoint Number APB, APA, BPI, BWR, WDR, BWC,
WDC, RMB, BOD, WCV, BER, BEC

Speed Through Water VHW

ApparentWind Angle and Speed  VWR

Water Depth DBT

NMEA cabling

Connect the NMEA 0183 output connectionsfromthe NMEA
equipment to the black and red NM EA cores of the power/NMEA
lead as shown.

—Data0V
20 NMEA
b .
o 0 equipment
Red — — Data tx
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4.5 Connecting SeaTalk equipment

You can use the SportPilot’sdedicated SeaTalk port to connect it to
SeaTak instrumentsor autopilot control units. The SportPilot can
then share SeaTalk datawith theinstruments. It cana so providethem
with power if required.

Raymarine produce arange of SeaTak cablesyou can useto connect
the SportPilot to SeaTak instruments:

 flat moulded plugsare used on recent SeaTalk instruments
(e.g. ST30, ST40and STEO)
» round plugsare used on older SeaTalk instruments (e.g. ST50)

Extension cables - flat moulded plugs at each end

[[2m 3]

Partno.  Type Length

D284 Flat moulded plugs at each end Tm((3ft3in)
D285 Flat moulded plugs at each end 3m(9ft10in)
D286 Flat moulded plugs at each end 5m (16 ft5in)
D287 Flat moulded plugs at each end 9m (29 ft6in)
D288 Flat moulded plugs at each end 20 m (65 ft 6 in)

Conversion cables - 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)

Extension cables - round plugs at each end

(E E — a— [

Partno. Type Length
D124 Male round plug to female round plug 1Tm((3ft3in)

D125 Male round plug to female round plug 3m(9ft10in)
D126 Male round plug to female round plug 6m(19ft8in)
D154 Male round plug to female round plug 9Im(29ft6in) ;
[%]
Interface cables - flat moulded/round plug to bare ends °_=).
_ _ _ 3
wv
Partno. Type Length B
D229 Flat moulded plug to bare ends 1m@ft3in) %
D179 Male round plug to bare ends 3m(9ft10in) 5

D181 Female round plug to bare ends 3m(9ft10in)

D5554-1
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Typical SeaTalk connections

CAUTION:

Protect thepower supply for theSeaTalk 12V (red) linewith a
5 A fuse(or equivalent circuit breaker) fitted asclosetothe
SportPilot aspossible.

SportPilot (rear) ST600R remote

SeaTalk unit (rear) 2101 remote
SeaTalk

socket 0o

~edd [B=
L

Connecting SportPilot to ST60 instrument and handheld remote

Interface cable®

*If you only need to connect a remote, plug
Extension cable the interface cable into the SportPilot socket

D1524-2

SportPilot (rear)

ST600R remote

2101 remote
ST50 instrument SeaTalk

=]

socket OO
0000 T |
v T ot Nt[n:mij
Conversion Extension Interface cable*

cable cable
*If you only have a remote, use a flat plugged interface cable

and connect it directly into the SportPilot socket

D1523-2

Connecting SportPilot to ST50 instrument and handheld remote
To connect just aremoteto the SportPilot, either:

e useaninterfacecable (D229 —seepage 39) and a3-pin SeaTak
socket and plug (deck connector), or

e usea3-pindeck connector and the yellow and green cores of the
power cable: apositive (+) connection from the power sourceto
the deck connector will berequired
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4.6 Installing the SportPilot

\7
©
eO¢ O |
© :
x
£
£
<
o~
L= 1
B 137.5 mm (5.4 in) | B |
238.5mm (9.4 in) 100.5 mm (4.0 in) D13552

Step 1-Remove the steering wheel

1. Turnthewhed all theway over tostarboard lock. You
MUST do thisso you can tighten theretaining nut at the end of
installation (see page 48) without damaging the SportPilot.

2. Removethe steering wheel hub.

3. Holding the steering wheel still, use asuitabl e socket or the
supplied box spanner to remove theretai ning nut and washer.

4. Carefully removethe steering wheel .

5. Removethe original woodruff key. Retain thewoodr uff key as
you will need touseit duringalater stageof installation.

Woodruff
key
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D1363-2
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Step 2 - Mount the torque bracket

1. 3/,inch (19 mm) steering shaftsonly: assemblethe supplied
adaptor collar (5) tothe shaft. Aligntheslot inthe collar with the
dot inthe steering shaft.

Adaptor collar Woodruff key
/wﬂ

2. Temporarily assemblethefront of thetorque restraint to the back
of thetorquerestraint.

3. Fit, but do NOT tighten, thewasher and bolt to hold thefront and
back of thetorquerestraint together.

D1364-3

Torque restraint ~ Torque restraint Washer Bolt
(front) (back)

D1525-2

Note: Thetorquerestraint will not operate properly if thefront and
back are not assembled correctly. Therefore, onceyou have
assembled the component parts, closethetorquerestraint asfar asit
will go. If you have assembledit correctly, thefront will lay flat
against the back.
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4. Temporarily assemblethetorquerestraint to the cabl