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About this handbook

Wel come to the handbook for the ST 7001+ autopilot control unit.
Thishandbook containstwo main parts:

Part 1: Using the ST7001+

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

page 1

Chapter 2: Basic Operation

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

page 3

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

page 17

Chapter 4: Fault Finding & Maintenance
Provides general maintenance procedures and
trouble-shooting information (including alarm messages).

page 35

Part 2: Installing the ST7001+

Chapter 5: Installing the ST7001+
Explains how to install your ST7001+ control unit and
connect it to your autopilot system.

page 45

Chapter 6: Commissioning the Autopilot
Covers dockside checks after installation, and the initial
seatrial calibration.

page 55

N Kl KX

Chapter 7: Adjusting Autopilot Settings
Provides details on adjusting the control unit and autopilot
settings in Calibration mode.

page 75

At theend of thishandbook we haveincluded an appendix, product
specifications, aglossary, anindex, installation templ ate, and
warranty information.

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
provideinitial stable performancefor most boats. Toensure
optimum performanceon your boat, you must complete Chapter
6: Commissioning the Autopilot before use.

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.



Preface

ix

» 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.



ST7001+ Autopilot Control Unit - Owner’s Handbook




Part1:
Using the
ST7001+

.
Q
*
-
-t
(=
2.
-
Q
e
=2
(]
v
-y
~J
Q
Q
-
-+




+100L1S Y3 buisn ;| 31ed




Chapter 1: Introduction 1

Chapter 1: Introduction
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The Raymarine ST7001 Plus (ST7001+) isaSeaTalk® compatible
autopilot control unit. It isdesigned asthe main control unit for
Raymarine Type 150, 150G, 400 and 400G course computers.

The ST7001+control unit hasthefollowing modes:

1. Standby: autopilot off (see page 6)

2. Auto: autopilot steersthe boat to maintain alocked heading
(see page 6)

3. Track: autopilot steersthe boat to maintain atrack between two
waypoints created on anavigation aid (see page 18)

4. Wind Vane: autopilot steerstheboat tomaintainacourserelative
toatrueor apparent wind angle (see page 25)

5. Calibration: so you can adjust the autopil ot to give optimum
performancefor your boat (see page 76). Thisincludesautomatic
compass deviation correction (all autopilots) and Autolearn
automatic steering calibration (Type 150G/400G systemsonly)

The ST7001+ also provides:
» automatictack (AutoTack) in Auto and Wind Vane modes

» Northerly/Sautherly heading compensation
» waypoint advancefeaturein Track mode
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Functions with Type 150/150G and 400/400G autopilots

Thefunctions provided with Type 150/150G and Type 400/4000G
autopilots depend on whether the course computer containsan
internal GyroPlusyaw sensor:

Type 150G/400G (with GyroPlus) Type 150/400 (without GyroPlus)

Internal GyroPlus yaw sensor provides  Full basic functionality: uses Raymarine
enhanced course keeping using AST  steering algorithm without AST
(Advanced Steering Technology)

Improved track-keeping Improved track-keeping

Steering to true and apparentwindin  Steering to true and apparent wind in
Wind Vane mode Wind Vane mode

Improved calibration access, including  Improved calibration access, but
Autolearn (self-learning calibration) ~ without AutoLearn

Extended systems

You can connect the ST7001+ to other Raymarine SeaTalk
equipment so it can send and receive SeaTa k data:

it canusewindinformation from aSeaTa k wind instrument for
Wind Vane steering

 itcanusewaypoint information from aSeaTalk navigation
instrument to providetrack control

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

You can also usethe ST7001+ autopil ot with any navigator
(GPS, Decca, Loran) or wind instrument that transmits National
Marine Electronics Association (NMEA) 0183 data.

The ST7001+ can display SeaTalk and NMEA instrument datain a
user-defined selection of datapages. When you areusing the
ST7001+ to repeat instrument data, it showsa' pop-up’ pilot pagefor
5 secondswhenever you make achangein autopil ot control.

Compatibility with other autopilots

The ST7001+ isalso compatiblewith Raymarine Type 100 and
Type 300 course computers (seethe Appendix for more details).
You can also useit asan additional repeater control unit for any
SeaTalk autopilot system, allowing autopilot control froma
secondary location.
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Chapter 2: Basic Operation

The sectionsin this chapter explain how to usethebasic functionson
your ST7001+ autopilot control unit;

Using the control unit
Summarizes the key functions and screen layoutonthe | page 4
ST7001+ control unit.

Using Auto mode

Provides instructions for engaging/disengaging the
autopilot, using Auto mode and adjusting the
autopilot’s performance.

page 6

Adjusting display/keypad lighting and
contrast 15
Explains how to change the lighting and contrast on page
the control unit display and keypad.
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Note: If you areusing the control unit with a non-150/400 autopilot
system, refer tothe notesin the Appendix.
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2.1 Using the control unit

Start-up mode
Theautopilot always powersup in Standby modewith the display

showing theboat’s current compass heading.

Note: You can pressstandby at any timeto returnto manual
steering.

Keypad functions

Theautopilotiscontrolled using simplepush-button operations, all of
which are confirmed with ashort beep. In addition to themain
single-key functions, there are several dual key operations.

Y& a

Press to adjust calibration parameters,

response and gain

disp

Press to display
data pages

Press for 1 second
for lamp control

resp
Press to display
response level

Press for 1 second
for rudder gain

\b'

3

I

track

Press for Track mode from Auto mode

(if a navigator is connected)

Press to accept waypoint advance
Press for 1 second to skip waypoint

set crs

Press to set course bearing

res'm

Press to resume previous course

@
o/

disp, @

0J0]0)
0J]0]0]

— course change keys
Port 1°

-10 = Port 10°

+1 Starboard 1°
+10 = Starboard 10°

-1 plus -10
Press together for
AutoTack to port

+1 plus +10
Press together for
AutoTack to starboard

-1 plus +1
Press together for
response level

-1 plus +1
Press for 1 second
for rudder gain

standby auto
Press for Standby Press for Auto mode
mode Press for 1 second
Press for 2 seconds for Last Heading
to e.anter Calibration Press again to
mode accept Last Heading
|
I
standby plus auto

Press for Wind Vane mode (if a wind vane is connected)

Press for 1 second to display Last Wind
Press again to accept Last Wind

D5448-1
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Display layout
The ST7001+ display screen providesthefollowing information:

Autopilot mode indicators

[STANDBYAUTOVANETRACK —— GyroPlus indicator (appears if a

q
E‘ '|‘ R “. Im L-j yaw sensor is connected to the autopilot)
Jdirmg

." - o Variable text area (up to 9 characters)
400)
- 1 @, @

'.. , . . . om| | — Distance units:
MAG * no units = kilometres
4RI '@ 1 '@ -:

e nm = nautical miles
e SM = statute miles

Heading indicators

Port and Starboard

direction-to-steer
indicators

cal.

N
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Calibration mode indicator
(displayed on calibration pages)

30 20 xte 10 rurgder 10 xte 20 30

I e
L ‘ |

Rudder position indicator or error bar

D5458-1

Thebar graph at the bottom of the screenisnormally arudder position
indicator. Thisindicatesthe current position of the rudder, as
measured by the rudder position sensor.

Note: You can changethistoaheading/crosstrack/winderror bar in
Display Calibration, see page 79.
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2.2 Using Auto mode

CAUTION:

Beforeusing Automode, makesurethat thepilot hasbeen
correctly commissioned.

Engaging the autopilot (Auto mode)
To engagethe autopil ot:

1. Steady theboat on therequired heading.
2. Pressauto:
« inAuto mode, the display showsthelocked autopilot heading

(o) f:um"
(
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CAUTION:

Autopilot cour secontrol makesit easier tosail aboat, but it is
NOT asubstitutefor good seamanship. ALWAY Smaintain a
per manent watch by thehelm.

Disengaging the autopilot (Standby mode)

Pressstandby to disengage the autopilot:

» in Standby mode, the display showsthe boat’s current compass
heading.
» thelast headingismemorized and can berecalled (see page 11).

5 TANDBY
&) o

D4209-2
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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

D33202
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Adjusting performance - Type 150G/400G

Themainway you can adjust the performance of Type 150G/400G
(GyroPlus) autopil ot systemsisby changing theresponselevel. This
isthe only user adjustment you should need to maketo the autopil ot
onaregular basis.

Theresponselevd controlstherelationship between the autopilot’s
course keeping accuracy and the amount of helm/drive activity.

Type 150G and 400G autopilot systemshave 9 level s of response:

» level 1givestheleast pilot activity to conserve power, but may
compromise short-term course-keeping accuracy

» levels4to 6 should givegood course keeping under normal
operating conditions—with crisp, well controlled turns but
without being over-aggressive

» level 9givesthetightest course keeping and greatest rudder
activity, but may lead to arough passagein open watersasthe
autopilot may ‘fight’ thesea

When you require extratight course keeping (e.g. for pilotagein
confined and sheltered waters), increase the setting. If you want to
minimizedrive activity and conserve battery power, decrease

the setting.
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You can adjust thedefault responselevel ineither User or Dedler
Calibration (see page 89). Thisdeterminesthedefault power-up
responselevel.

However, when using your autopilot on aday-to-day basis, you can
maketempor ary adjustmentsto theresponse level. By doing this
you can match autopilot performanceto different conditions.

Temporary changes to response - Type 150G/400G

With these pointsin mind, you should use thefollowing procedure to
make temporary adjustmentsto the response level when required:

1. Display the RESPONSE screen by pressing either theresp key or
the-1 and +1 keystogether momentarily.

()

Increase
response

Decrease
response

ORO

D5453-1

Note: TheRESPONSE screenisset asa default data page (see
page 81) soyou canalsoaccessit by pressing disp and then scrolling
through the data pages.

2. Press-1or +1 or theup arrow or down arrow keysto changethe
response level.
3. Pressdisp or wait for 5 secondsto return to the previousdisplay.

Note: Youwill losethesetemporary changesto responselevel
whenever the systemis powered off. You can make permanent
adjustmentsin User or Dealer Calibration (see page 89).
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Adjusting performance - Types 150/400 and 100/300

To adjust the performance of Type 150/400 (non-GyroPlus) and
Type 100/300 autopilot systemsyou can change theresponselevel.

Response level - Types 150/400 and 100/300

Theresponseleve controlstherelationship between the autopilot’s
course keeping accuracy and the amount of helm/drive activity.

You can adjust the default responselevel in either User or Dedler
Calibration (see page 89). Thisdeterminesthedefault power-up
responselevel.

However, when using your autopilot on aday-to-day basis, you will
needtomaketempor ary adjustmentsto theresponselevel. By doing
thisyou can match autopil ot performanceto different conditions.

Type 150/400 (without GyroPlus) and Type 100/300 autopilot
systems havethree different responselevels:

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

* Responsel evel 2: AutoSeastate off (Minimum deadband)
Thissetting providestighter course keeping. However, this
resultsinincreased power consumption and drive unit activity.

* Responsel evel 3: AutoSeastate off + yaw damping
Thissetting providesthetightest possible course keeping by
introducing counter rudder yaw damping. You can adjust the
counter rudder settingin Dealer Cdlibration (see page 95)
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To make atempor ary changeto the response setting:

1. Display the RESPONSE screen by pressing either theresp key or
the-1 and +1 keystogether momentarily.

2. Press-1 or +1or theup arrow or down arrow keysto changethe
response between levels1to 3.

3. Pressdisp or wait for 5 secondsto return to the previous display.

Note: Youwill losethesetemporary changestoresponselevel
whenever the systemis powered off. You can make permanent
adjustmentsin User or Dealer Calibration (see page 89).
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Off Course warning

Pr = deviation to port
Sk = deviation to starboard

The ST7001+ activatesthe OFF COURSE warning when the boat has
been off coursefrom thelocked heading by morethan the specified
angle* for longer than 20seconds. It showswhether thedeviationisto
port or starboard.

Note: * You can adjust this specified off courseanglein Dealer
Calibration (seepage 97).

1. Tocance theoff coursewarning, pressstandby to returnto 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 ST7001+ also clearsthewarningif theheading recovers,
if you changethe course, or if you change the operating mode.

Dodging obstacles and then resuming course

To avoid an obstacle when your boat isunder autopilot control, you
can dodgethe obstacle and then resume your previouscourse.

@ Obstacle

Original
@ course

Dodging an obstacle

Dodge

D3303-2P
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Dodging an obstacle

1. Select acoursechangeintheappropriatedirection. For example,
press-10 threetimesfor a30° dodgeto port.
2. When safely clear of theobstacle, you can either:
* reversethe previouscourse change (for example, press+10
threetimes), or
 returntothepreviouslocked heading (LAST HEADING) as
described bel ow

Returning to the previous heading (LAST HEADING)

When theboat isin Auto mode and you have steered the boat away
from the selected | ocked heading for any reason (for example, to

execute adodge maneuver), you can return to the previouslocked
heading (the most recent heading held for 20 seconds). Todo this:

1. Pressres’'m. Thedisplay flashesand showsthe previouslocked
heading (LAST HEADING) for 10 seconds. The direction-to-steer
indicator showsthe direction the boat will turn.

2. Toaccept thisheading, and resumethis course, pressauto when
thedisplay isflashing.

Note: If you do not pressauto whilethedisplay isflashing, the

autopilot will maintain the current heading.
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Returning to last heading

Resumed @Obstacle
course

course

Dodge

D5498-1
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Using the set course feature

The ST7001+ hasaset coursefeaturethat allowsyouto setupa
course and then apply it at aspecific time(e.g. to makeacourse
change at apre-determined time or location).

Tosetupacourse:

1. Presstheset crs key. You will then seethe SETCOURSE screen
with aflashing heading.

2. Usethe-1, +1,-10 and +10 keysto set the heading you want. The
autopilot will not accept the new heading at this stage.

3. If you do not want to accept the new course at thistime, returnto
the previousautopilot mode by either pressing the disp key or
waiting 10 secondsfor the screento time-out.

To accept the heading you have set onthe SETCOURSE screen:

1. Pressset crs to show the SETCOURSE screen.

2. Pressauto: the control unit will sound an alarm and show the
direction the autopilot will steer (PORT or STARBOARD).

3. Pressauto again to accept the new heading. The autopil ot will
then turn the boat onto the set course.
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Using sail boat features

Automatic tack (AutoTack)

The ST7001+ hasabuilt in automatic tack facility (AutoTack) that
turnsthe boat through 100° in therequired direction. If you have set
thevessel typeto SAIL BOAT, you can adjust thedefault AutoTack
anglein User or Dedler calibration (see page 87).

* toAutoTack to port: pressthe-1 and -10 keystogether
e toAutoTack to starboard: pressthe +1 and +10 keystogether

CAUTION:

When making major cour sechanges, thetrim on theboat may
change substantially. Because of this, theautopilot may take
sometimeto settleaccurately ontothe new cour se.
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AutoTack - Port

Wind

AutoTack
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AutoTack - Starboard

Wind
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Preventing accidental gybes

Note: For thegybeinhibit featureto work, the autopilot needs
suitablewind information (see page 25).
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Thegybeinhibit feature stopsthe boat from performing an AutoTack
away from thewind—thiswill prevent accidental gybes. On Type
150/150G and 400/400G autopilots, you can turn off thisfeatureif
required:

» withgybeinhibit on:
» youwill beableto performan AutoTack into thewind
» toprevent accidental gybes, theautopilot will prevent theboat
from performing an AutoTack away from thewind
» withgybeinhibit off:
» you can perform an AutoTack into or away from thewind.

Note: Gybeinhibit isswitched on asa default. On Type 150/150G
and Type 400/400G autopil otsyou can switchit off in User or Dealer
Calibration (see page 87).

Gusty conditions

In gusty conditions, the course may tend to wander sightly,
particularly if the sailsare badly balanced. If you takethefollowing
precautions, the autopilot will be ableto maintain competent control
evenin gaeforceconditions:
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You can significantly improve course keeping by improving the
sail balance:
» donot alow theboat to heel over excessively

» easethemainshest traveller to leeward to reduce heeling and
westher helm

» if necessary, reef themainsail alittleearly

Invery strongwindsand large seas, you should avoid sailing with

thewind dead astern:

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

* insevereconditions, you may also need to removethe
mainsail and sail under headsail only
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2.3 Adjusting display/keypad lighting and contrast
Lighting

Note: Whenthedisplay lightingisoff, the control unitilluminatesthe

keysat acourtesy level.

To adjust the display and keypad lighting:

1. Pressdisp for 1 second from any modeto accessthe LAMP screen
andturn onthelights.

2. Pressthedisp key to cyclethrough thepossibleillumination

settings: LAMP 3 (the brightest setting), LAMP 2, LAMP 1, OFF,
LAMP 1, LAMP 2, LAMP 3 and so on:

» asyou changethe setting, theillumination on any other ~
SeaTalk instrumentsor control unitswill also change &
(@)
- 9o
LAMP £ LAMP 2
peJ ! S
dﬁp
LAMP LAMP
a ] )y
disp -. L" )
SECOND el ]
‘LAmp ‘Lamp
] [}
[y (
m:m P— 0 2 g "“,:" o o2 B

3. Thedisplay automatically returnsto the previous modeif you do
not pressakey for 10 seconds:
 if you pressanother mode key within 10 secondsyou will
select the mode assigned to that key (for example: auto
selects Auto mode, standby sel ects Standby mode)

Note: You canalso adjust thelighting level fromany other SeaTalk
instrument or control unit.

Note: When you switch off the unit you | ose any changes you have
madetothelighting level.
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Contrast
To set the contrast level for the ST7001+ display:

1. Withtheautopilot in Standby mode, pressthe disp key for one
second to accessthe LAMP screen.
2. Pressthedisp key for onesecond again, to display the CONTRAST
screen.
3. Usetheup anddown arrow keysto set therequired contrast level
(from1to015).
4. Thedisplay automatically returnsto the previousmodeif you do
not pressakey for 10 seconds:
 if you pressancther mode key within 10 secondsyou will
select themode assigned to that key (for example: auto
selects Auto mode, standby sel ects Standby mode)

c
<]
=}
©
o
7]
o
o
=2
(%]
S
m
(o]




Chapter 3: Advanced Operation 17

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 18
equipment connected to the autopilot system.

Using Wind Vane mode - sail boats
Using the autopilot to maintain a course relative to a page 25

true or apparent wind angle.

Adjusting the rudder gain
Explains how to adjust the rudder gain setting (mainly | page 29
applies to non-GyroPlus Type 150/400 systems).

Displaying data pages

Describes how to use data pages to display SeaTalk and
NMEA information on the control unit. This section also
explains the Watch timer feature.

page 31

Remotely controlling ST60 and ST30
instruments
Describes how to use the ST7001+ as a remote control

keypad for ST60 and ST80 instruments.

page 34

Note: If you areusing the control unit with a non-150/400 autopilot
system, refer tothe notesin the Appendix.
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3.1 Using Track mode

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

The autopilot system can receive track information from either:

» aSeaTdk navigationinstrument or chartplotter (see page 50 for
information on connecting to SeaTalk), or

» anon-SeaTalk navigation system transmitting datain the
NMEA 0183 format (see page 51 for information on connecting
NMEA equipment)

In Track mode, the autopilot maintainsatrack between waypoints

created on the navigation system. The autopil ot makesany course

changes necessary to keep your boat on track, automatically

compensating for tidal streamsand leeway.

Selecting Track mode

CAUTION:

When you enter Track mode, theautopilot will bring the boat
ontothetrack in acontrolled way. Thecloser theboat istothe
correct headingandtrack, thequicker theautopilot will settlethe
boat ontothenew cour se. Toavoid an unexpected turn,
approximately align theboat with therequired track before
entering Track mode.

To select Track mode:

1. Sartwiththeautopilot in Auto mode.

2. Presstrack to enter Track mode.

3. Wait for the Waypoint Advance warning to sound. The display
will show the bearing to the next planned waypoint and the
direction the boat will turnto reach thiswaypoint.

4. Check that it issafefor theboat to turn onto the new course.

5. Pressthetrack key:
 theautopilot will turnthe boat onto the new courseina

controlled way
 thedisplay showstheheading required to achievethe
required track
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Note: Thecloser the boat isto the correct heading and track when
you presstrack, the quicker theautopil ot will bringtheboat ontothe
new course. If the boat ismorethan 0.3 nmfromthetrack, the Large
Cross Track Error warningwill sound (see page 19).

Automatic track acquisition

From auto mode, press track to enter Track mode: Then press track again to turn boat to waypoint:

Waypoint at 270° Waypoint at 270

Current Previous
heading heading

©)

i

Exiting Track mode
You can exit Track mode and return to A uto or Standby mode by:

544519

* pressing auto toreturnto Auto mode
+ pressing standby to steer manually in Standby mode
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Cross track error

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

If the crosstrack error isgreater than 0.3 nm, the ST7001+ will sound
theLargeCross Track Error warning and show whether you aretothe
port (Pt) or starboard (Stb) of the planned track.
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Cross track error (XTE)
more than 0.3 nm @ .
. Waypoint 2
Aci”al rout

TE
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@ Waypoint 1 ,
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e

D4231-2P

Tidal stream compensation

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

» measured boat speed (speed through water)

» ifthisisnot available, it usesthe speed over ground (SOG)

« ifthisisnot available, it usesthe cruise speed specifiedin Dedler
Calibration (see page 99)

Waypoint arrival and advance

Note: Waypoint advance only operatesif the ST7001+ isreceiving
valid bearing to waypoint and waypoint nameinformation.

Arrival

Astheboat arrivesat thetarget waypoint thenavigationaid will select
the next target waypoint and transmit thisto the autopilot. The
autopilot will then detect the new target waypoint name, sound the
Waypoint Advancewarning and display the Waypoint Advance
(NEXT WPT) screen. Thisshowsthe new bearing to the next waypoint
and the direction the boat will turn to acquire the new track.

Waypoint arrival and advance

Waypoint arrival Waypoint advance

Next target New target w

waypoint at 270° waypoint at 270"© >

a

)

2 ) =

[a)

®
o

O

Target 0ld target B
waypoint waypoint N
@ @ =3

o

=

o 1 20 3
[ S S —
111}

D5446-19)
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Advance

When the ST 7001+ soundsthe Waypoint Advance warning, it
suspends Track mode and maintai nsthe current boat heading. To
advanceto the next waypoint:

1. Checkthatitissafeto turnonto thenew track.
2. Pressthetrack key. Thiswill cancel the Waypoint Advance
warning and turn the boat towards the next waypoint.

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

Skipping a waypoint - SeaTalk navigators only

If you want to advanceto the next waypoint befor eyou havearrived
at thetarget waypoint, you can skip awaypoint by pressing track for
1 second. Thedisplay will then show the Waypoint Advance screen
for thenext waypoint. Checkitissafetoturn, then presstrack toturn
the boat towardsthe next waypoint.

WARNING:

Skipping awaypoint will takeyou straight to thenext waypoint.
Check your navigation beforemakingtheturn.

Route Completed warning

The ST7001+ displaysthe ROUTE COMPLETED warning when you
have reached thelast waypoint on aroutein Track mode.

To respond to thismessage:

c
[=}
=
©
S
(<]
o
o
-
D
o
c
[
>
=)
<<
N

» pressauto to continue onthe sameheading
» orpressstandby to return to hand steering

Waypoint Advance warning - summary

The ST7001+ activatesthe Waypoint Advancewarning (NEXT WPT?)
in Track mode whenever the target waypoint name changes. This
occurswhen:

» youselect automatic acquisition by pressing track from Auto
¢ yourequest waypoint advance by pressing track for 1 secondin
Track mode (with SeaTak navigatorsonly)
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 theboat arrivesat the target waypoint and the navigator accepts
the next waypoint
* you activatethe Man Overboard (MOB) functionin Track mode

When thewarning sounds, the pil ot continues on its current heading
but displays:

 thebearingtothe next waypoint
 thedirectiontheboat will turn to take up that bearing

Responding to a Waypoint Advance warning

To respond to aWaypoint Advance warning:

» checkthatitissafetoturnonto the new track, then presstrack to
accept the waypoint advance

» dternatively, you can cancel thewarning without accepting the
waypoint advance by pressing:
 standby toreturnto hand steering
 or auto toreturnto Auto mode

Dodges in Track mode

Whentheautopilot isin 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.
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Cancelling a dodge maneuver

After you have avoided the hazard, you can cancel the dodge course
change by making an equal course changein the oppositedirection.
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Safety in Track mode

CAUTION:

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

Sailing in Track mode assists preci se navigation and removesthe
tasksof compensating for wind and tidal drift. However, you MUST
still maintain an accuratelog with regular plots.

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 waters or when near to potential hazards, you should
make plots more frequently.
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3.2 Using Wind Vane mode - sail hoats

Note: You canonly select Wind Vane modeif the autopilot is
receiving suitable SeaTalk or NMEA wind directioninformation.

About Wind Vane mode

When theautopilot isin Wind Vane modeit usesthefluxgate
compass asthe primary heading reference. Aschangesin thetrueor
apparent wind angle occur, the autopil ot adjuststhelocked compass
heading to maintainthe original wind angle.

Wind information

TouseWind Vanemode, the autopil ot must receivewindinformation
from one of thefollowing sources:

e SeaTak wind instrument connected to the autopil ot via SeaTalk
*  NMEA windinstrument
» Raymarine pushpit wind vane connected viaa SeaTalk interface

True and apparent wind

Type 150/150G and 400/400G autopilots can maintain acourse
relativeto either an apparent or truewind anglein Wind Vane mode:

e steeringtoapparent wind, the autopil ot maintainsthe apparent
wind angle
» geeringtotruewind, theautopilot maintainsthetruewind angle

Note: The default setting isapparent wind. On Type 150/150G and
400/400G autopilots you can changethisto truewind in User or
Dealer Calibration (see page 89). Type 100/300 autopilotscan only
maintain a courserelativeto apparent wind.
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WindTrim

In Wind Vane mode the autopilot uses WindTrim to eliminate the
effectsof turbulence and short term wind variations. Thisprovides
smooth and precise performance with minimal power consumption.
You can adjust thewind response (WindTrim) level in User or Dealer
Calibration (see page 89) to control how quickly the autopilot
respondsto changesinthewind direction. Higher wind trim settings
will resultin apilot that ismore responsiveto wind changes.
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Selecting Wind Vane mode

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

1. Steady theboat onto the required wind angle.
2. Pressstandby and auto together to select Wind Vane mode and
lock the current wind angle:
» thedisplay showsthelocked heading (e.g. 128°) andthewind
angle (e.g.WIND 145P indicates an wind angle of 145° to port)
« if theautopilot doesnot enter Wind Vane mode, it isnot
receiving wind data- check theinstrument and connections

Theautopilot will then adjust the boat’s heading to maintain the
lockedwind angle.

30 20 g0 MG 10 20 30
11

Exiting Wind Vane mode

You can exit Wind Vane mode by:

* 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-10toturntheboat 10° to port —thelocked wind angleand
locked heading will both change by 10°

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

Note: Becauseturning the boat affectsthe relationship between the
true and apparent wind angles, you should only use this method to
make minor adjustmentsto thewind angle. For major changes,
return to Sandby mode, steer onto the new heading, then resel ect
Wind Vane mode.
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Returning to the previous wind angle (LAST WND)

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

1. Pressres’'m todisplay the previouswind angle (LAST WIND):
» theLAST WIND text alternateswith the previouswind angle
anddirection. Thedisplay showsthe previouslocked heading
and anindication of which direction the boat will turn

09 S5TBD
o
LAST WIND
w, S0
« 0 L0
.'. '..MAG:
B 20 g0 "G g0 20

2. Check thatitissafetoturnonto thiscourse.
3. Toaccept thiswind angle, pressstandby and auto together
within 10 seconds.

Note: Ifyou do not accept thepreviouswind anglewithin 10 seconds,
theautopilot will lock onto the current wind angle.
Dodges in Wind Vane mode

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

Cancelling a dodge maneuver

After you have avoided the hazard, you can reversethe previous
course change, or returnto the previouswind angle (LAST WIND).
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Wind Shift warning

If theautopilot detectsawind shift of morethan 15° it will sound the
wind shift warning and display the WIND SHIFT message:

» Tocancel thewarning, and retainthe existingwind angleand new
heading, pressstandby and auto together.
» Alternatively, to cancel thewarning and return to the previous
heading, either:
» adjustthelockedwind angleusingthe-1, +1,-10 and
+10 keys,
or
» pressstandby to return to hand steering, steer onto the
required heading, and pressstandby and auto together to
return to Wind Vane modewith the new wind angle

Using AutoTack in Wind Vane mode

Note: If you usethe AutoTack function in Wind Vane mode, make
surethewind vane has been centered accurately.

The ST7001+ hasabuilt in automatic tack facility (AutoTack) that
turnsthe boat through 100° in the required direction:

e toAutoTack toport: pressthe-1 and -10 keystogether

c

% » toAutoTack to starboard: pressthe +1 and +10 keystogether
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Note: If you have set the vessel typeto SAIL BOAT, you can adjust the
default AutoTack anglein User or Dealer calibration (see page 87).
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When you AutoTack in Wind Vane mode, the boat turnsthrough the
AutoTack angle. Theautopil ot will thentrimtheheadingtomirror the
locked wind angle from the previoustack.

Operating hints for Wind Vane mode

e Alwaystrimyour sails carefully to minimize theamount 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, it isbest to sail afew
degreesfurther off thewind so that changesinwind direction can
betolerated.

3.3 Adjusting the rudder gain

Note: Although thisfeatureisavailable onall systems, you should
not need to adjust the rudder gain setting on Type 150G/400G
autopil ot systemsafter completing the AutoLearn (see page 68).

SECOND Decrease Increase
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1 second

On Type 150/400 (non-GyroPlus) and Type 100/300 systems, you
can maketemporary adjustmentsto rudder gainto changethe
autopilot’ssteering characteristics. Rudder gainisameasure of how
much helm the autopilot will apply to correct course errors:

 if rudder gainisadjusted correctly, the course changes should
result inacrisp turnfollowed by an overshoot of no morethan 5°
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 if rudder gainistoo high, courseschangewill resultinadistinct

overshoot (A)

 ifrudder gainistoolow, theboat will feel duggish—itwill takea

long timeto make theturn and therewill be no overshoot (B)

New
heading
B
New
heading
. A
Rudder gain
too low
New
headi
Rudder gain cading
too high
Correct
rudder gain
D3262-2

Note: Seepage 71 for afull explanation of rudder gain and howto
adjustit correctly.

If necessary, you can makeatempor ary changeto rudder gain
asfollows:

1. Presstheresp key or the-1 and +1 keystogether for 1 second to
display therudder gain (RUDD GAIN) screen:

» if youhaveset uptheRUDD GAIN screen asadefault datapage
(seepage 81) you can also accessit by pressing disp and then
scrolling through the data pages.

2. Press-1or +1 or up/ down arrow keysto changetherudder gain.
3. Pressdisp or wait for 5 secondsto return to the previousdisplay.

Note: You will losethesetemporary changesto rudder gain
whenever the systemis powered off. You can make permanent
adjustmentsin User or Dealer Calibration (see page 95).

WARNINGS:

1. You must set rudder gain correctly on planingcraft. Incorrect
rudder gain will lead to poor steering performanceand can be
dangerousat high speeds.

2. 1f youincreasetherudder gain setting on a Type 150G/400G
autopilot, you must alsoincreasethecounter rudder setting.
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3.4 Displaying data pages
Usethedisp key to show ‘ datapages’ of SeaTalk or NMEA data:

1. Pressdisp to accessthefirst datapage, and pressit againtocycle
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)

» A4datapagesaresetinthefactory asadefault (seediagram):
within User setupyou can sel ect upto 15 pagesand control the
information they display (see page 81)

2. Select thedatapageyou want to useasthemain display:
 thecurrent autopilot modeisshown at theleft of the display
and the autopilot bar graph remainsin use

 if youthen select anew mode or make acourse change, the
autopilot mode screen appearsasa’ pop-up’ for 5 seconds
(you can adjust the‘ pop-up’ time as described on page 81)

Notes: 1. If the autopilot system cannot obtaintherequired
information, thedata pagewill show dashesinstead of avalue.

2. Thedirection-to-steer arrowsrelateto the data page infor mation.
3. Most data pagesshow repeated data so you cannot adjust them: the

W
exceptionsarethe RESPONSE and RUDDER GAIN data pages, which z
you can adjust using the-1 and +1 or up/down arrow keys S
. 2
o
Default data pages o
B
5 &) :
di di
2
Data page 4 Data page 1
Autopilot mode N E ot
‘ ':‘ o
Press for 1 sec to —~ B
return to previous d-i]gp
data page Data page 2
BTW 882!
&) ol
disp -
Lo
— DS5456-1
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Waypoint names

If waypoint names have been allocated, the ST7001+ will display
them onthe Cross Track Error (XTE), Bearing To Waypoint (BTW) and
Distance To Waypoint (DTW) data pages:

» waypoint namesof five charactersor lessare displayed together
with the page name (as shown by screen A below)

» waypoint names of morethan five charactersaternatewith
the page name (as shown by screen B below)

 if thewaypoint name has more than nine characters, thedisplay
only showsthefirst nine characters

rudder

10 20 30

D4326-2

Watch timer

The ST7001+ hasaWatch timer controlled by the WATCH data page.
Thistimer soundsawarning every 4 minutes, requiring akeypad
pressontheautopilot.

c
[=}
=
©
S
(<]
o
o
-
D
o
c
[
>
=)
<<
N

Setting the Watch timer
To set theWatch timer:

1. First, youmust configurethe WATCH screen asone of the data
pagesfor display (seepage 81).
2. Whenyou havedonethisselect Auto, Track or Wind Vane mode.
3. Pressthedisp key until you seethe WATCH data page:
» thewatchtimer will start counting
» whenthetimer reaches 3 minutes, the WATCH text starts
flashing to indicatethat thetimer isinthelast minute
» whenthetimer reaches4 minutes, the ST7001+ activatesthe
audible Watchwarning
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Responding to a Watch warning
To respondto aWatch warning:

* pressauto to silencethewarning and reset thetimer to 4 minutes
or

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

Note: You cannot engage Auto modedirectly whenthe WATCH screen
isdisplayed —pressing auto will only reset the Watch timer. If you
want to enter Auto mode, you must first exit the WATCH screen

(see below).

Exiting the Watch screen
To exit the Watch screen:

» pressdisp todisplay adifferent datapage
or
» pressstandby

Warning messages

Shallow warning (SHALLOW)

The ST7001+ showsthe Shallow warningif it receivesashallow
depth message from aninstrument on the SeaTalk system. Press
standby or disp to cancel thewarning.

Man Overboard warning (MOB)

The ST7001+ activatesthe Man Overboard warning if it receivesa
man overboard (M OB) message from another instrument on the
SeaTak system. It displaysthetext MOB instead of the waypoint
number for the XTE, DTW and BTW data pages.

w
>
o
<
)
=}
[m)]
195}
o
o
=]
15}
=
Q
(=4
o
=}




34 ST7001+ Autopilot Control Unit - Owner’s Handbook

3.5 Remotely controlling ST60 and ST80 instruments

You can use the ST 7000+ to remotely control ST60 or ST80
instruments (both standard 110 mm and Maxiview instruments).

Note: Before attempting to remotely control ST60 or ST80
instruments, you first need to define the instrument grouping and
allocatethe ST7001+ totherequired group (see page 83).

To operate ST60 or ST80instrumentsfrom the ST7001+ control unit:

1. Selecteither:
» theINST REM datapage (to control standard instruments), or
» theMAXI REM datapage (to control ST80 Maxiviews).

2. Carry out therequired instrument control functionsfrom your
ST7001+ (using the keys shownin thefollowing illustration).

Note: The currently-selected instrument isindicated asfollows:

» 0on ST80instruments, the charactersare displayed aswhite
charactersona black background (instead of black on white)

» onST60digital instruments, you will seea REMOTE message

» 0n ST60 analogueinstruments, you will seeaflashing TRUE/MAG
and/or TRUE/APP message

Select instrument

é All instrument types

S ©]0)0)

= ™ Y~

o

_‘-;; Controlling a standard instrument Controlling a Maxiview instrument
<

" ©

o

C

o

C
¢

N NN ©

v v
® O
\_/_
| \ \ Chapter

Replicates the key-layout of the selected instrument. select Page

For example: if you press resp, the selected instrument

lect
responds as though its far left key has been pressed. selec
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Chapter 4: Fault Finding & Maintenance

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

Thischapter providesinformation about identifying common
problems, interpreting alarm messages, maintaining your autopil ot
system and obtaining product support.

If afault occurswith your autopilot, usethefault finding tablesinthis
section to hel p identify the problem and provide asolution.If you
cannot resolve the problem yourself, refer to the product support
information.

Fault finding
This section provides information to help you identify

and resolve common autopilot problems and error
messages.

page 36

General maintenance
This section explains how to maintain your autopilot page 39

system.

Product support
This section outlines the product support available page 40

from Raymarine worldwide.
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4.1 Faultfinding

Common autopilot problems

SYMPTOM

CAUSE and SOLUTION

Display is blank

No power — check the power and SeaTalk fuses
on course computer, then check main
fuse/circuit breaker.

Display shows stationary dashes

The control unit is not receiving data — check
cabling.

Display shows rotating dashes

Compass correction in progress (see page 64).

Displayed compass heading does
not agree with the boat's compass

You have not calibrated the compass. Carry out
the deviation and alignment procedures (see
page 64).

No display bar on the display

Rudder bar switched off in Display Calibration
—select RUDD BAR or STEER BAR

Rudder bar display moves in
opposite direction to rudder

Reverse the red and green rudder position
sensor connections at the course computer

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

Rudder gain too low (see page 71). Complete
AutoLearn or increase setting.

Boat overshoots when turning onto
anew course

Rudder gain too high (see page 71). Complete
AutoLearn or decrease setting,

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 Calibration
to the boat's cruising speed (see page 99).

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

Northerly/Southerly heading correction
(AutoAdapt) is not set up (see page 99). [Does
not apply to 150G/400G systems.]

You cannot enter Seatrial
Calibration

Seatrial calibration lock is on — turn off the
calibration protection feature in Dealer
Calibration (see page 92).

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.
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Autopilot alarm messages

When theautopilot detectsafault or failure on the system, it will
activate one of the larm messageslisted in thefollowing table.

Unlessotherwise stated, you should respond to thealarm by
pressing standby to clear thealarm and return to hand steering,
before you attempt to resol ve the problem.

In some situations, the autopil ot will raise morethan oneaarm.
When you have dealt with thefirst alarm, the autopil ot will
display the next alarm.

ALARM MESSAGE CAUSE and SOLUTION

AUTO RELEASE

Possible fault with rudder position sensor — check connections.

OR

Stern (I/0) drives only — you have taken manual control of
steering with AutoRelease on. The alarm cancels automatically
after 10 seconds.

CURRENT and LIMIT Serious drive failure — the drive is taking too much current due

to short-circuit or jamming. Check the drive unit.

DRIVE and STOPPED The autopilot is unable to turn the rudder (this occurs if the

weather load on helm is too high, or if the rudder position
sensor has passed beyond the preset rudder limits or rudder
end-stops).

Check drive and rudder position sensor.

LOW and BATTERY Supply voltage has dropped below acceptable limits.

To respond to a Low Battery alarm:
o press standby to clear the alarm and return to hand steering
o start the engine to recharge the battery

LRNFAIL1,20r4 AutoLearn not completed successfully.

Failure codes:

1 = AutoLearn has not been carried out (default setting)

2 = AutoLearn failed, usually due to manual interruption

4 = AutolLearn failed, probably due to drive or compass failure
Repeat the AutoLearn procedure.

MOT POW and SWAPPED  Motor cables are connected to power terminals (and power

cables are connected to motor terminals) at course computer.
Turn off power and swap over connections.

[Table continues over page]
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38 ST7001+ Autopilot Control Unit - Owner’s Handbook
ALARM MESSAGE CAUSE and SOLUTION
NO DATA Caused by any of the following situations:
e the compass is not connected
o the autopilot is in Wind Vane mode and it has not received
wind angle data for 30 seconds
e the autopilot is in Track mode and:
o the autopilot is not receiving SeaTalk navigation data, or
o the position sensor (GPS, Loran, Decca) is receiving a low
strength signal — this will clear when the signal improves
Check the connections to the compass and/or wind instrument
and/or navigator.
Note: The autopilot stops adjusting the heading as soon as it
loses data.
NO PILOT The control unitis not receiving data from the course computer.
Check connections and check course computer is switched on.
RG FAIL GyroPlus yaw sensor has failed:

¢ Ifyou have a Type 150G/400G course computer with internal
GyroPlus sensor — call a Raymarine service agent.

¢ |f you have a Type 150/400 course computer with external
GyroPlus yaw sensor — check the sensor and connections,
then call a Raymarine service agent.

SEATALK and FAIL 1 or 2

SeaTalk data problem on one of the SeaTalk lines — check
connections.

SEATALK and FAIL

The control unit cannot transmit data to the SeaTalk system.
Make sure all SeaTalk cables are connected properly.
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4.2 General maintenance

Routine checks

CAUTION:

Thecontrol unit doesnot contain any user serviceableparts.
It should be serviced only by authorized Raymarineservice
technicians.

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

» makesureal cableconnectorsarefirmly attached
» examinethecablesfor signsof wear or damage—replace any
damaged cables

Cleaning the display

CAUTION:

Takecarewhen cleaning thedisplay. Avoid wiping thedisplay
screen with adry cloth asthiscould scratch the screen coating.
If necessary, only useamild deter gent.

* Never usechemical or abrasivematerialsto cleanthecontrol unit.
If itisdirty, 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 electrical equipment produces
el ectromagnetic fields. These can cause adjacent pieces of
electrical equipment tointeract with one another, 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).
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» Alwaysreport any EM C-related problemsto your nearest
Raymarine deal er. We use such information to improve our
quality standards.

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

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 tothe back cover or the
Worldwide Distributor List for contact details.

Beforeyou consider returning the autopilot, make surethat the power
supply cableissound and that all connectionsaretight and freefrom
corrosion. If the connectionsare secure, refer to the Fault Finding
sectionin this chapter (see page 36).

If you cannot trace or rectify thefault, contact your nearest
Raymarine dealer or Service Center, specifying:

 thecontrol unit and course computer serial numbers:
» thecontrol unit serial number isprinted onitsrear cover
 thecoursecomputer serial number isprinted under its
connector cover
 thecontrol unit and course computer software version numbers

Thefollowingillustration showshow to display the software
information:

» pressand hold standby for 4 seconds:
» after 2secondsyou will seethe DISPLAY CAL screen
 then after another 2 secondsyou see control unit software

version

+ pressdisp to display the course computer software version

+ pressdisp againtodisplay thetotal number of hourstheautopilot
hasbeen used in Auto mode (Note: Type 100/300 systems do not
display hoursused.)
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Software Information

Control unit
software version

Time autopilot Course computer |
used in Auto software version

1 second

D5494-1

Product details table

For future reference, you may want to usethistableto record serial
and softwareinformation for your autopil ot system:

Serial number Software version
Control unit
Course computer
Hours used hours
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Chapter5:

Installing the ST7001+

The sectionsinthischapter explain how toinstall the ST7001+
control unit and connect it to an autopilot system:

Select the location
How to select a suitable location for the ST7001+
control unit.

page 46

Control unit installation
How to install the ST7001+control unit.

page 49

SeaTalk connections
How to connect the control unit to SeaTalk (for power
supply and SeaTalk data exchange).

page 50

NMEA connections
How to connect NMEA equipment to the control unit.

page 51

Functional test - repeater units only
How to check an ST7001+ connected as a repeater unit
on an existing autopilot system.

page 54

Tools required
Toingtall the ST7001+ control unit youwill need thefollowingitems:

tape measure (metric/imperial)

pencil and center punch

pliers

sandpaper/fileto smooth cut edges

additional SeaTalk cables(if required —see page 51)
90 mm hole cutter (for the control unit aperture)

drill and 5 mm (%5, in) drill bit

Parts supplied

control unit and sun cover

fixing studs (x4) and thumb nuts (x4)
self-adhesive gasket

9m (29t 6in) SeaTalk cable
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5.1 Select the location
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90 mm (3.55 in)
115 mm (4.5 in)
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175 mm (6.9 in) ! 24mm | 17 mm
(0.91n) (0.71n)

D4219-2

Site requirements
Locatethe ST7001+ control unitsoitis:

» withineasy 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

e atleast 1 m(3ft) fromany radio or radar receiversor transmitters

The selected | ocation should al so:

» beclean, smoothandflat

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

» havesufficient spaceto accommodate therear of thecontrol unit
and connectors

+ dlow atleast 6 mm (Y, in) between adjacent control
units/instruments so you can fit their sun covers

» meetthecabling and EMC install ation guidelines detail ed below

CAUTION:

TheST 7001+ front cover iswater proof when installed accor ding
tothefollowinginstructions. However, you must protect therear
of thecontrol unit from water in aventilated and drained area.
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Any moistureor water vapor in thisareacould causedamage by
cominginto contact with electrical connections, or condensation
by enteringthecontrol unit through itsbreathing hole.

Cabling guidelines

 consider how you will run cablesto and from the control unit

 avoid running cablesthrough bilgeswhere possible

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

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

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

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

Theguidelinesgiven here describethe conditionsfor optimum EMC
performance, but it isrecognized that it may not be possibleto meset
all of these conditionsin all situations. To ensurethebest possible
conditionsfor EM C performance within the constraintsimposed by
any location, always ensure the maximum separation possible
between different itemsof electrical equipment.

For optimum EMC performance, it isrecommended that wher ever
possible:

» 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 drops below 10 V, and starter motor
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transients, can causethe equipment to reset. Thiswill not damage
the equipment, but may causetheloss of someinformation and
may change the operating mode.

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

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

EMC suppression ferrites

Thefollowingillustration showstypical cable suppression ferrites
used with Raymarine equipment. 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 cabl e near to the Raymarine unit.
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5.2 Control unitinstallation

Tofit the control unit:

1. Apply the template (supplied at the back of thishandbook) tothe
sel ected bulkhead.

2. Mark the centersof thefour fixing holesand the cableboss.

Drill four 5 mm (*/,¢ in) diameter holesfor thefixing studs.

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

5. Peel theprotectivesheetsfromtheself-adhesive gasket, thenstick
the gasket into position on therear of the control unit.

6. Screw thefour fixing studsinto thethreaded socketsontherear of
the control unit.

7. Passthe SeaTalk/NMEA cablesthrough the bulkhead and
connect them to the appropriate terminal s (as described | ater in
thischapter).

8. Assemblethecontrol unit to the bulkhead.

9. Securethecontrol unit with thethumb nutsprovided.
Hand-tighten thethumb nuts—do NOT useawrench.
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Self-adhesive gasket Fixing stud Thumb nut

Cable boss
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5.3 SeaTalk connections

The SeaTak connectionsonthe ST7001+ provideit withits12V DC
power supply and allow it to share datawith SeaTalk equipment.

Connecting to a course computer

If you areusing the ST7001+ asthe main control unit for acourse
computer autopilot system, connect it directly to the coursecomputer
SeaTalk terminals. To dothis:

 cutoff themoulded plug at one end of the SeaTalk cable
+ srip5mm (Y,in) of insulation from eachwire
 then connect to the course computer terminalsas shown
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Connecting to course computer as main control unit

ST7001+ or ST6001+ Type 150/400 course computer terminals

control unit (rear)
Ty e
] e o o o

ANMEA1Y AMNMEA2V SeaTalk SeaTalk
Screen l Rjd | Yellow

D5500-1

Note: If you areconnecting the ST7001+ to a course computer
autopilot systemthat includes other control units, refer tothe
infor mation contained in the Autopilot System I nstallation Guide.

Connecting to SeaTalk

If you areusing the ST7001+ asan additional control unit, usea
SeaTak cableto connect it to another SeaTalk unit as shown.

Connecting to SeaTalk as additional control unit

ST7001+ or ST6001+
control unit (rear)

SeaTalk
unit (rear) ¢

To SeaTalk
power supply

D5501-1
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We supply the ST7001+ witha9m (29ft 6in) SeaTalk cableas
standard. Depending on your installation, you may need to obtain

v
aternative or additional SeaTalk cables (asshowninthefollowing =
illustration). &

=
(o]
Flat moulded plugs at each end 2
wv
1B |l =
Wi il ~
=)
=
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 9Im (29ft6in)
D288 Flat moulded plugs at each end 20 m (65 ft 6 in)

Flat moulded plug to round plug

| [E]]

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)

5.4 NMEA connections

The ST7001+ hasaset of NMEA inputssoit canreceivedatain
NMEA 0183 format from navigation or wind instruments. It can use
thisdatato operatein Track or Wind Vane modes.

D5417-1

Note: If your ST7001+ control unitispart of a course computer
system, you can connect additional NMEA equipment to other parts
of the system. To decode the maximumamount of NMEA data (so it
canbetransmitted onto SeaTalk), connect thenavigator tothecourse
computer NMEAterminals. Refer tothe Autopil ot SystemInstallation
Guidefor moreinformation.

Receiving NMEA data

NMEA data formats

The ST7001+ can decodethefollowing NMEA 0183 navigation and
wind datareceived:
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Information NMEA 0183 data
Latitude and Longitude GLL, RMC, RMA, GLP, GOP, GXP, GGA, GDP
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 ST7001+ 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.

NMEA cabling

Connect the NMEA navigator or wind instrument tothe NMEA IN
terminalsontherear of the ST7001+ control unit. You canonly
connect asingle piece of NMEA equipment totheseterminals.

Navigator or
wind instrument
with NMEA output

Uy
Data—/ \——Data & e
out (-ve) out (+ve) 0

Control unit
(rear)

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

D3442-2
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NMEA cable connectors

NMEA connections are made using spade connectors. When fitting
the spade connectors, make surethe connector fits securely over the
blade and not between the connector and itsplastic insul ating cover.
Incorrect fitting will giveintermittent contact which will lead to
faulty autopilot operation.
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Transmitting NMEA data

Transmitting NMEA data on SeaTalk

If the ST7001+ receivesany of theNMEA datashown above, andthe
equivalent dataisnot present on SeaTalk, itwill transmit thedataonto
SeaTalk to makeit availableto other SeaTalk instruments:

» theST7001+ transmits depth information in the unitsdefined by
thefirst pageinthe datapagerollover
» theST7001+ alwaystransmitswater temperaturein °C

Transmitting NMEA data to other NMEA equipment

If youwant to transmit NMEA information to non-SeaTalk
equipment you can either:

» connect theNMEA equipment to the NMEA outputsonthe
course computer (if your systemincludes acourse computer)
or

* useaSeaTak/NMEA Interface(part number: E85001) toconvert
SeaTak datato NMEA data(if your system doesnot includea
course computer)
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5.5 Functional test-repeater units only

If you haveinstalled the ST7001+ asan additional control unit for an
existing autopilot system, compl ete thefollowing checksto make
sureyou haveingtalled the contral unit correctly.

Note: If you have connected the ST7001+ aspart of a new autopilot
installation, you MUST calibratethe autopilot asdescribedin
Chapter 6: Commissioning the Autopilot.
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Switch on

1. Whenyou haveinstalled the ST7001+ control unit, switch onthe
main power breaker.

2. If thecontrol unit isactive and the system operating, the control
unit will beep and display the control unit type (ST7001) for
2 seconds.

3. After 2 seconds, the control unit will display the STANDBY screen.

SeaTalk and NMEA connections

If you have connected the ST7001+ to other SeaTalk instrumentsor
control units, check thelinksasfollows:

1. Selectdisplay lighting level 3 (LAMP 3) on one of the other
SeaTak instrumentsor control units.
2. The ST7001+ shouldimmediately switch onitsdisplay lighting:
 ifthelightingdoesnot switchon, thereisafaultinthe SeaTalk
cabling between the ST 7001+ and the other units
3. If you have connected an NM EA navigator to the control unit
NMEA inputs, check the connectionsas described on page 57.

Troubleshooting

 |If thehead doesnot beep, check thefuse/circuit breaker.
 If thedisplay showsthe SEATALK FAILURE or NO DATA aarm
message, check the SeaTalk connections.
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Chapter 6: Commissioning the Autopilot

WARNING:
All new autopilot system installationsMUST becalibrated.

If you have connected the ST7001+ to anewly installed Type
150/150G or Type 400/400G course computer autopilot system, you
must commission the system Thisinvolvesaseriesof dockside
checksand then the seatrial calibration:

Dockside Checks
With the boat safely tied up, you need check the

autopilot system and adjust some key autopilot
settings.

page 56

Seatrial Calibration
The purpose of this seatrial is to calibrate the compass | page 63

and optimize the autopilot set-up for your boat.

Note: Ifyou have connected the ST7001+ to a non-150/400 autopil ot
systemrefer to the notesin the Appendix.
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6.1 Dockside Checks

Withtheboat safely tied up, completethefollowing dockside checks:

1. Switchon.

2. Check the SeaTalk and NMEA connections.
3. Check the autopilot operating sense.

4. Setthebasic autopilot parameters.

WARNING:

For safecontroal of your boat, you MUST completethedockside
checksbeforestartingtheinitial seatrial.

Step 1-Switchon

1. Whenyou haveinstalled the ST7001+ control unit and therest of
the autopil ot system, switch onthe main power breaker.

2. If thecontrol unit and system are active, the control unit will beep
and display the control unit type (ST7001) for 2 seconds.

3. Youwill then seea CALIBRATE REQUIRED messagefor 4 seconds
if either: thevessel typeisnot selected (see page 59), or the
compassishot caibrated (see page 64).

4. Thecontrol unitwill then display the STANDBY screen.

5. Check that the STANDBY screen displaysalive compass heading
and arudder angle.
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Troubleshooting

» |If thehead doesnot beep or thedisplay isblank, check the
fuse/circuit breaker and the SeaTalk fusein the course computer.

» If thedisplay showsthe SEATALK FAILURE or NO DATA alarm
message, check the SeaTalk connections.

» |If theSTANDBY screen doesnot display alive compassheading or
arudder angle, check the sensor connections.
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Step 2 - Check the SeaTalk and NMEA connections

SeaTalk connections

If you have connected the ST 7001+ to other SeaTak instrumentsor

control units, check thelinksasfollows:

1. Sedectdisplay lighting level 3 (LAMP 3) on oneof the SeaTalk
instrumentsor control units.

2. The ST7001+ shouldimmediately switch onitsdisplay lighting:
 ifthelighting doesnot switchon, thereisafaultinthe SeaTalk

cabling between the ST 7001+ and the other units

NMEA navigator connections

If you have connected the ST 7001+ toan NM EA navigator, check the
linksby displaying thedefault navigation datapages (XTE/BTW/DTW):

» pressdisp todisplay thefirst datapage, and check that thispage
showsthe expected data
» pressdisp againto check each successive datapage

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

* navigator not switched on or not transmitting an active waypoint
» cablingerror: check for open circuit, short circuit, reversed wires
* navigator isnot configured to transmit the required dataformat
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Wind instrument connections
If you have connected the autopilot to an NMEA or SeaTalk wind
instrument, check thelinks by pressing standby and auto together:

» theST7001+ shoulddisplay theWind Vanemodescreen, withthe
locked wind angle and locked heading:

* if nothing happenswhen you pressstandby and auto together,
the ST7001+ isnot receiving wind data: check thewind
instrument and connections
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Step 3 - Check the autopilot operating sense

Check the rudder position sensor

1. Turnthewheel manually to starboard.
2. Check that the rudder bar on the display movesto starboard.
If therudder bar display movesthewrong way:
 turnoff the power
» reversethered and green wires connected to the RUDDER
inputs on the course computer
» switchonthepower and re-check

Check the autopilot steering sense

1. Manually center thewhed, then pressthe auto key sothe
autopilot isin Auto mode. Check that the display showsAUTO.
Beready topressstandby if therudder moveshardover.

2. Pressthe+10 key once. Check that therudder movesto starboard
afew degreesand then stops.

+ if therudder driveshardover,immediately pressstandby to
prevent further rudder movement
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If therudder movesto port or the rudder driveshardover:

D3568-2

* pressstandby

 turnoff the power

* reversethe motor wires connected to the course computer
» switchonthe power and re-check

Note: If therudder overshootsand hasto drive back or startsto hunt
back and forth, youwill needtoincreasetherudder damping level as
describedin Sep 3 (seepage 62).
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Step 4 - Adjust basic autopilot settings

Note: For moreinformation about these calibration settingsrefer to
thefollowing pages: vessel type (page 94), drivetype (page 94),
rudder sensor alignment (page 94), rudder limits (page 95).

The autopilot system hasfour main calibration groupings, as
illustrated on thefollowing page (for moreinformation about these
groupings see Chapter 7: Adjusting Autopilot Settings).

Thenext stepinthe dockside set-upisto enter Dealer Calibration
mode so you can adjust some basi ¢ autopilot settings.

Enter Dealer Calibration mode

1. Sartwiththeautopilotin Standby mode.
2. Enter DEALER CAL asfollows:
» pressand hold thestandby key for two secondsto enter the
Calibration mode
» whenthe screen showsDISPLAY CAL, pressthedisp key or
up/down arrow keysuntil you seethe DEALER CAL screen
» presstheauto key: thedisplay will changeto CAL
» pressthe-1and +1 keystogether to enter Dealer Calibration
(DEALER CAL)
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Set the vessel type

1. Usethedisp key to page through the Dealer Calibration screens
until you reach the VESSEL TYPE screen.
2. Usethe-1or +1 keysto select avessdl typesuitablefor your boat:
» Displacement: DISPLACE
»  Semi Displacement: SEMI DISPLACE
» Planing: PLANING
» Stern(1/O) Drive: STERN DRV
» Work Boat: WORK BOAT
» Sail Boat: SAIL BOAT

Note: When you select the vessel type, the autopilot will select
appropriate defaultsfor variousother calibration settings.
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Calibration Mode Overview STANDBY mode

2 seconds
(saves changes)

2 seconds

Calibration Mode

.or

1 second

auto

standby O

Heading type
Pop-up pilot time-out

Display bar selection

1 second

Data pages 1 to 15

auto

v
standby -1and +1

Calibration lock
Vessel type
Drive type

Align rudder
Rudder limit
Rudder gain

Counter rudder

Rudder damping
AutoTrim

Response level

Turn rate limit

Off course alarm angle

AutoRelease (stern drive)
AutoTack angle*
Gybe inhibit*

Wind type*

Wind response (WindTrim)*
Cruise speed

AutoAdapt
Latitude auto
Magnetic variation standby W

Autopilot reset

Swing compass
Compass deviation
Align heading
Align rudder
Autolearn start
AutoLearn pass/fail

1 second

auto
standby

AutoTack angle*
Gybe inhibit*
Wind type*
Wind response (WindTrim)*
Response level
Magnetic variation

1 second

or

- press disp for 1 second or 4 to move backwards
- use -1, +1, 10, +10 to adjust settings
- press standby for 2 seconds to save changes

Within DISPLAY CAL, USER CAL, SEATRIAL CAL and DEALER CAL:
- press disp or ¥ to move forwards through items (*sail boats only)

D5487-1
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Set the drive type

1

Withtheautopilot still in Dealer Calibration, usethedisp key to
page through the calibration screensuntil you reach the Drive
Typescreen (DRIVE TYP).

Usethe-1 or +1 keysto select the appropriate drive type:

» 3=Lineardrive, rotary driveor /O (stern) drive

e 4 =Hydraulic pump or hydrauliclinear drive

» 5=Constant running hydraulic pump solenoids

Align the rudder position sensor

1

Withtheautopilot till inDealer Calibration, pressthedisp key to

page through the calibration screensuntil you reach the

ALIGN RUDDER screen.

Usethewheel to manually center therudder.

Usethe-1 and +1 keysto adjust thedisplayed rudder bar soits

offsetiszero:

» youcanonly usethisscreento adjust offsetswithin £7°: if the
offset isbeyond theselimits, you will need to physically
adjust the sensor’salignment (as described in the Autopilot
System Installation Guide)

Note: Alternatively, you can zero therudder bar with the boat
underway during theinitial seatrial, by manually steering a straight
coursethen accessing the ALIGN RUDDER screenin Seatrial
Calibration to adjust the offset.

Set the rudder limits

1

Withtheautopilot still in Dealer Calibration pressthedisp key to
page through the Dealer Calibration screensuntil you reach the
RUDDER LIMIT screen

Turnthewheel to movetherudder:

» totheport end stop and notetheangle

» tothestarboard end stop and notetheangle

Usethe-1, +1,-10 and +10 keysto set therudder limitto 5° less
than thelowest angle you have noted.
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Adjust the rudder damping

Note: You only need to adjust therudder damping valueif the
autopilot ‘ hunts when trying to position therudder. Increasing the
rudder damping value reduceshunting.

To adjust the rudder damping:

1. Usethedisp key to page through the Dealer Calibration screens
until you reach the RUDD DAMP screen.
2. Usethe-1 or +1 keysto adjust the rudder damping:
» increasethedamping onelevel at atime until the autopilot
stops hunting, and always use the lowest acceptablevalue

Save the new settings
When you have adjusted these basic settingsin Dealer Calibration:

+ pressand hold standby for two secondsto storethe changes
» thescreenwill show DEALER CAL thenthe STANDBY screen
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6.2 Seatrial Calibration

When you have compl eted the dockside calibration, you must
compl ete the setup by taking the boat on ashort seatrial to:

1. Calibratethecompass:
» completetheautomatic deviation correction
» alignthecompassheading
2. Adjust the autopilot settingsto suit your boat:
» automatically on Type 150G/400G autopil ot systems
» manually on Type150/400 (non-GyroPlus) and Type 100/300
autopilot systems

Seatrial safety

Note: You can return to hand steering at any timeduring the
seatrial by pressing standby.

You should only performtheinitial seatrial:

» whenyou have successfully completed the dockside calibration

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

» inwatersthat are clear of any obstructions, so the boat has plenty
of clear spaceto maneuver
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Note: Beforeyou start your seatrial, make sureyou have switched on
any ancillary equipment —such asa GPS (providing course over
ground (COG), speed over ground (SOG) and latitude (LAT) data) or
aspeed log (providing speed through the water). Thisinformation
will help the autopil ot achieveits best performance.

CAUTION: EMC conformance

Alwayscheck theinstallation beforegoingto seatomakesure
that itisnot affected by radio transmissions, enginestarting etc.
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Calibrating the compass

Note: Thissection doesnot apply if you have connected an NMEA
compassto your autopilot system. Refer to the handbook supplied
with the NMEA compassfor information about calibration.

Depending onyour boat type, deviating magnetic fiel ds can cause
significant compasserrors. The correction procedure reducesthese
errorsto afew degrees, so you MUST perform this procedure asthe
firstiteminyourinitial seatrial. Theautopil ot will then automatically
correct the fluxgate compass.

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 autopil ot can determinethe
deviation and cal culate any correction required. You must carry out
this procedurein calm conditionsand preferably on flat water.
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Automatic compass deviation correction

1. Withthepilot in Standby mode, enter Seatrial Cdlibration as
follows (seethefollowing illustration):
» pressand hold thestandby key for two secondsto enter
Calibrationmode
» whenyou seetheDISPLAY CAL screen, pressthedisp key or
up/down arrow keysuntil you seethe SEATRIAL CAL screen
* presstheauto key to enter Seatrial Calibration

Note: If you cannot access SeaTrial Calibration, you need to turn off
thecalibrationlockin Dealer Setup (see page 92).

2. You should seethe SWING COMPASS screen when youfirst enter
Seatrial Calibration. (If not, usethe disp key to pagethrough the
Seatrial Calibrationitemsuntil you see SWING COMPASS)

3. Whenyou areready to start, pressthe +1 key to select
SWING COMPASS On. You will then seethe TURN BOAT screen.
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Compass calibration

oEnter Seatrial Calibration

T 0w

Start turning boat

(see below)
0w e w
111}
Turn boat in slow circles so:
 boat's speed stays below 2 knots
o each circle takes at least 2 minutes Autopilot heading

>~

-
Minimum of

/= 2dirdes

/
U—-—— Keep turning the boat until
you see the DEVIATION screen
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eCompass heading alignment

@ Coarse adjustment: If COG is available from GPS, press to set autopilot heading to COG value,

then fine tune manually (see below).

@ Fine adjustment: If COG is not available (or after setting heading to COG), align autopilot heading manually:

Autopilot heading  Steering compass

Adjust the autopilot heading so it shows the heading
same value as the boat's steering compass

0 Save changes

2 sec

To:

o save deviation correction
o save heading alignment
o return to STANDBY mode

P 2 0" w2
[ S
111

D5477-1
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4, Startturningtheboat in dow circles(withthe boat’s speed below
2knots). Youwill need to complete at least two circles, taking at
least 2 minutesto complete each 360°:
 thedisplay will show aTOO FAST messageif you turn the boat

too quickly for the course computer to correct the compass—
if youseethismessageapply lesshelmtoturninalarger circle

Note: If necessary, you can quit the correction processhby pressing
thestandby or disp. If you then want to repeat thedeviation
correction, returnto the SWING COMPASS screen.

5. Continuesowly turning the boat until the control unit beepsand
displaysthe DEVIATION screen to indicatethat the autopilot has
completed thedeviation correction.

This screen showsthe maximum deviation encountered over
360° (not asan east/west value).

Note: If thedeviation figure exceeds 15° or the display showsno
deviation val ue, the compassis being affected by ferrous objectson
your boat. You should move the compassto a better location. Higher
deviation figures are acceptable on steel boats.
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Aligning the compass heading

1. Oncethedeviationisdisplayed, pressthedisp key to move onto
the Heading Alignment screen (ALIGN HDG).
2. Manually steer theboat on asteady course at aspeed which
enablesyouto hold that course.
3. If you haveaGPS connected to your autopil ot:
» increasetheboat speed to morethan 3 knots
» presstheauto key: the autopilot will then set the heading to
agreewith the COG (course over ground) heading received
fromthe GPS
» becausemany factorscan causeadifference between heading
and COG (such astidesand leeway affecting the boat) you
must then fine-tune the heading alignment so it matchesthe
boat’s steering compass or aknown transit bearing
4. Use-1, +1,-10 and +10 to adjust the displayed heading until it
matches boat’s steering compass or aknown transit bearing.
5. Pressand holdstandby for 2 secondsto exit Seatrial Calibration
and savethe new compass settings.
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Adjusting the heading alignment

If you experiencedifficultieswith compassalignment, you can check
the compass alignment after compl eting the deviation correction
procedure (swinging the compass). After completing theinitial
compass calibration, you can make further adjustmentsto the
alignment without swinging the compass again.

Although the compass calibration removes most of the alignment
error, small errors (of the order of afew degrees) will probably
remain. Thesewill 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 theaverage heading error ismorethan 5°, you should performthe
compass deviation correction procedure again, circling more s owly
and in morefavorable conditions.
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Adjusting autopilot settings

Thenext stage of the seatrial isto set key autopilot parametersthat
affect theautopil ot’ ssteering characteristics. You candothisinoneof
twoways:

e usingAutoL ear n: Type 150G and Type 400G autopilot systems
use AutoL earn—asdlf-learning calibration feature that
automatically adjustsrudder gain, counter rudder and AutoTrim
tosuit your boat

* manual set-up: if you haveaType 150/400 (non-GyroPlus) or
Type 100/300 autopil ot you will need to adjust these settings
manually —asdescribed on page 71

Note: For afull explanation of the parametersset during the
AutoLearn, and how to adjust them manually, refer to the manual
set-up section.

AutolLearn: Type 150G/400G systems

WARNING:

TheAutoL ear n processrequiresasignificant amount of CLEAR
SEA SPACE infront of theboat. Theautopilot will taketheboat
through anumber of zig-zag maneuver suntil it hasacquired
enough data. If you need to cancel the AutoL ear n at any time,
pressthestandby key to gain manual control of theboat.
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AutoLearn maneuvers %

(approximately)
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AutoLearn calibration

OEnter Seatrial Calibration

T 0 2 2
i

QStart the AutoLearn

To prepare for the AutoLearn:
o steer straight ahead at cruising speed
(planing boats — off the plane)

® head into wind and waves Check you have sufficient

clear sea space before proceeding

T 0 20
— P 8 0
[LLL}

AutoLearn in progress|

B 2 0" w0 W
inn
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AutoLearn successful
LAN PRGY Note: If you see a
After LRN FAIL message,
7to 27 press disp to return to
steps the AUTOLEARN screen
then repeat from Step 2

0 20 g0 "§ 10 20 3
—_—
[

To:
 save AutoLearn calibration settings
o return to STANDBY mode

°Save new settings

2 sec

T 0 w0
{111}
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1. Accessthe AUTOLEARN screenin Seatrial Calibration:

+ from Standby mode, pressstandby for 2 seconds, then disp
twiceto seethe SEATRIAL CAL screen

» thenpressauto toenter Seatrial Calibration, and disp 4 times
until you seethe AUTOLEARN screen

2. Prepareto gtartthe AutoLearn:

» power boats: steer straight ahead (with the rudder centered),
and set the boat’ sspeed at 8 to 15 knots—planing boats should
be off theplane

» sail boats: withthesailsdown, steer straight ahead (with the
rudder centered) and motor the boat at typical cruising speed

+ if conditionsarenot cam, head into thewind and waves

3. Whenyou areready to start the AutoL earn, pressthe +1 key to
select AUTOLEARN On.
4. Thescreenwill then show the CLEAR TO MANEUVER message.

Presstheauto key to start the AutoL earn process:

» theboat will start its Autolearn maneuversand the display
will show aLEARNING message, with anumber that increases
to show that the AutoL earnisin progress

» thenumber will increase asthe autopil ot stepsthrough the
various maneuvers

» typicaly, theAutoLearnwill becompletewithin 7to 27 steps
(depending on boat characteristics and seaconditions)
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Note: If you need to cancel the AutoLearn for any reason, pressthe
standby or disp key.

5. When the autopil ot hasfinished learning, the control unit will
beep and thedisplay will changeto LRN PASS or LRN FAIL:
» LRN PASS = AutoL earn compl eted successfully
* LRN FAIL = AutoL earn was not successful and should be
repeated again. Failure codes:
* LRNFAIL 1 = AutoLearn has not been carried out
e LRNFAIL2 = Autol earnfailed, dueto manual interruption
e LRNFAIL4 = Autol earnfailed, probably duetodrive or
compassfailure
6. Pressand holdthe standby key for two secondsto storethe new
calibration settings.
Thepilot isnow fully calibrated and ready for use. Theonly
setting you should now need to adjust istheresponse level
(see page 7).
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Manual set-up: Type 150/400 & Type 100/300

If you have a Type 150/400 (non-GyroPlus) or Type 100/300
autopilot system you need to manually adjust therudder gain,
counter rudder and AutoTrim settings, based on your observations
of the boat’s performance under autopil ot control.

Adjust thesesettingswhen motoring your boat at cruising speed.
On sail boats, repeat if necessary under sail to optimizethepilot.

Checking autopilot operation

Before manually adjusting any of these settings, familiarize yourself
with basic autopilot operation:

1. Steer onto acompass heading and hold the course steadly.
If necessary, control the boat manually for awhileto check how
theboat steers.

2. Pressauto tolock ontothe current heading. Theautopilot should
hold aconstant heading in calm seaconditions.

3. Usethe-1, +1,-10 and +10 keysto check how the autopilot alters
the courseto port and starboard in multiplesof 1° and 10°.

4. Pressstandby to returnto hand steering.
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Adjusting the rudder gain

Boatscan vary widely in their responseto helm, and by adjusting the
rudder gain you can change the autopilot’ s steering characteristics.
Rudder gainisameasure of how much helm the autopilot appliesto
correct course errors—higher settings mean morerudder isapplied.

Completethefollowing test to determinewhether therudder gainis
set correctly:

1. SetRESPONSEtolevel 2:

» presstheresp key, usethe-1 or +1 key to adjust the setting,

then pressdisp
2. Sail your boat at cruising speed in clear water:

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

3. Pressauto to enter Auto mode, then alter course by 40°:

 if therudder gainisadjusted correctly, the40° coursechange
should result inacrisp turn followed by an overshoot of ho
morethan 5°
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 if therudder gain setting istoo high, the 40° course change
will resultinadigtinct overshoot of morethan 5° and there
may beadistinct ‘S inthecourse (A)
Correct thisoversteer by reducing therudder gain setting.
 iftherudder 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
headlng
New
headmg
Rudder gain
too low
New
heading
Correct
rudder gain

D3262-2

Rudder gain
too high
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To adjust therudder gain:

1. AccesstheRUDD GAIN screenin Dealer Calibration.

2. Usethe-1 or +1 keysto adjust therudder gain.

3. Pressand hold standby for 2 secondsto savethe changes.

4. Pressauto to check theautopilot performancein Auto mode.

Adjusting the counter rudder

If you intend to use RESPONSE level 3 on aType 150/400
(non-GyroPlus) or Type 100/300 autopilot system, youwill needto
adjust the counter rudder. Counter rudder isthe amount of rudder the
autopilot appliesto try to prevent the boat from yawing off course.
Higher counter rudder settingsresult in more rudder being applied.

To check the counter rudder setting

1. SetRESPONSEtolevel 3.

2. Sail your boat at cruising speed in clear water

3. Pressauto to switch the autopilot to Auto mode, then makea
90° course change:
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» whengainand counter rudder are both set correctly, the boat
performsasmooth continuousturn with minimal overshoot

* if thecounter rudder istoolow, the boat will still overshoot

 if counter rudder istoo high, the boat will ‘fight’ theturnand
make aseries of short, sharpturns: thisresultsinavery
‘mechanical’ fed astheboat changes course

To adjust the counter rudder:

1. Accessthe COUNT RUD screenin Dealer Cdibration.

2. Usethe-1 or +1 keysto adjust the counter rudder.

3. Pressand hold standby for 2 secondsto savethe changes.

4. Pressauto to check the autopil ot performancein Auto mode.

Thepilot isnow calibrated and ready for use.

Further adjustments (Type 150/400 and Type 100/300)

Over timeyou may need to repeat these adjustmentsover arange of
seaconditionsand headingsto achieve good overall performance.

You may a so need to adjust the AutoTrim setting. AutoTrim
determines how quickly the autopilot applies‘ standing helm’ to
correct for trim changes (caused, for example, by changesinthe
wind load onthe sailsor superstructure, or animbalance of engines).
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Gain experience with your autopilot before attempting to adjust the
AutoTrim setting. On sail boatsyou can only evaluate the effect of
AutoTrimwhile under sail.

Increasing the AutoTrim level reducesthetimethe autopilot takesto
get back ontothe correct course, but makesthe boat |less stable:

 if theautopilot givesunstable course keeping and the boat
‘snakes’ around the desired course, decr easethe AutoTrim level

 if theautopilot hangsoff coursefor excessive periodsof time,
increasethe AutoTrim level

If you need to adjust AutoTrim, go up onelevel at atimeand usethe
lowest acceptableva ue. The possible settingsrange from OFF (no
trim correction) to 4 (fastest trim correction). To adjust the AutoTrim:

1. Accessthe AUTOTRIM screenin Desler Calibration.

2. Usethe-1 or +1 keysto adjust the AutoTrim level.

3. Pressand hold standby for 2 secondsto savethe changes.

4. Pressauto to check the autopil ot performancein Auto mode.
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Chapter 7: Adjusting Autopilot Settings

Thischapter explainsall of the calibration settingsyou can adjust on
the autopilot system. You will have adjusted many of these settings
when commi ssioning the system (see Chapter 6), and they should not
requirefurther adjustment.

Note: Completethe proceduresdescribedin Chapter 6 before
adjusting any calibration settings.

Thesectionsinthischapter provideexplainthe Calibrationmodeand
the settingsin the4 calibration groupings:

Calibration basics
YA B This explains the structure of the Calibration mode,and | page 76
how to access the four calibration groupings.

Display Calibration
The Display Calibration grouping allows you to control
the ST7001 + display features (bar graph type and data

page information). This section also explains how to page 79
use data pages to set up the control unit as a remote
control for ST60/ST80 instruments.
~
User Calibration 5-
The User Calibration grouping includes autopilot 87 G
settings that you may need to adjust in response to page 3
changing sea conditions. >
=]
Seatrial Calibration E—
The Seatrial Calibration grouping is used specifically for 91 =
the initial autopilot seatrial (see Chapter 6 for full page o
details). é

Dealer Calibration
yA-J The Dealer Calibration grouping controls the main page 92
autopilot settings and also the calibration lock.

Note: If you areconnecting the ST7001+ to a non-150/400 autopil ot
system, thecalibration groupsaredifferent. Refer tothe Appendix for
moreinformation.
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7.1 Calibration basics

Calibration groups

Note: If you are connecting the ST7001+ to a non-150/400 autopilot
system, the calibration groupsaredifferent. Refer to the Appendixfor
full details.

The Calibration mode has4 main calibration groups:

Display Calibration (DISPLAY CAL)

Theitemsin Display Calibration only affect theindividual control
unit. They are stored in the control unit and do not affect any other
control units connected through SeaTalk.

You can adjust the Display Calibration settings as often as necessary
—for example, to add or changeinformation displayed on data pages

User Calibration (USER CAL)

Theitemsin User Cdlibration vary according to the Vessel Typeyou
have selected in Dealer Calibration.

You will probably need to accessUser Calibration on afairly regular
basisto adjust the autopil ot settingsin responseto changing
conditions.

Seatrial Calibration (SEATRIAL CAL)

The Seatrial Calibration groupisspecifically designed for useduring
theinitial autopilot seatrial (see page 63 of Chapter 6 for full details).

You should not need to access Sesatrial Calibration during normal
autopilot operation.
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Dealer Calibration (DEALER CAL)

The Dealer Calibration group includesitemsthat have asignificant
impact on autopilot operation and can affect your boat’s safety.

After you have completed theinitial installation and seatrial, you
should not normally need to alter the Dealer Calibration values. The
itemsin Deder Calibration vary according to the Vessel Typeyou
have selected.
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Calibration Mode Overview

STANDBY mode

2 seconds
(saves changes)

2 seconds

Calibration Mode

auto

A 4
standby -1and +1

Calibration lock
Vessel type
Drive type
Align rudder
Rudder limit
Rudder gain
Counter rudder
Rudder damping
AutoTrim
Response level
Turn rate limit
Off course alarm angle
AutoRelease (stern drive)
AutoTack angle*
Gybe inhibit*
Wind type*
Wind response (WindTrim)*
Cruise speed
AutoAdapt
Latitude
Magnetic variation
Autopilot reset

1 second

auto

standby O

Heading type
Pop-up pilot time-out

Display bar selection

1 second

Data pages 1 to 15

auto
v
Swing compass
Compass deviation
Align heading
Align rudder
Autolearn start

standby

1 second

AutoLearn pass/fail

auto
standby
AutoTack angle*
Gybe inhibit*
Wind type*
Wind response (WindTrim)*
Response level
Magnetic variation

1 second

Within DISPLAY CAL, USER CAL, SEATRIAL CAL and DEALER CAL:
- press disp or ¥ to move forwards through items (*sail boats only)
- press disp for 1 second or 4 to move backwards
- use -1, +1, -10, +10 to adjust settings
- press standby for 2 seconds to save changes

D5487-1
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Accessing the Calibration mode
You can only access Cdlibration mode from Standby mode:

1. Withtheautopilot in Standby mode, pressand hold the standby
key for 2 seconds. The display will changeto show DISPLAY CAL.
2. Pressthedisp key or down arrow key to scroll downthroughthe
4 calibration groupings:
» Display Calibration (DISPLAY CAL)
» User Calibration (USER CAL)
» Seatrid Calibration (SEATRIAL CAL)
» Deadler Cdibration (DEALER CAL)

Note: You can go backwardsthrough the groupsby pressing and
holding the disp key for one second or by using theup arrow key.

3. Whenyou reach the Calibration group you want to access, press
theauto key to enter that group:
To prevent accidental access, we have made entry to Dealer
Calibration moredifficult than the other groups. After pressing
theauto key, thedisplay will show CAL. Whenyou seethis, press
the-1 and +1 keystogether to enter Dealer Calibration.

4. Whenyou have entered one of the Calibration groupings, press
disp key or down arrow key to scroll down through theitems
within that grouping:

Note: You can go backwardsthroughthelist by pressing and holding
thedisp key for one second or by using theup arrow key.

5. Whenyoureachanitemyouwishtoadjus, usethe-1,+1,-10and
+10 keys (as appropriate) to changethevalue.

6. |If youthenwant to adjust settingsin another Calibration group,
pressthe standby key and then repeat steps2 to 5 asnecessary.

7. Whenyou have madeall thechangesyou want to make, pressand
hold the standby key for two secondsto exit Calibration mode
and save changes.
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7.2 Display Calibration

Display Calibration allowsyou to sel ect thetype of bar graph and
heading shown on the ST7001+ display, and control theinformation
shown onthe data pages.

Display Calibration screens

Display bar selection

Thisscreen allowsyou to select the type of bar graph shown at the
bottom of the ST7001+ display.

Options

RUDD BAR Rudder position bar
This is the default setting. It uses the bar graph to show the
true rudder angle. Requires rudder position sensor for
accurate rudder information.

STEER BAR Steer/error bar
This setting uses the bar graph to indicate different
information in different operating modes:
o Standby: rudder position bar
e Auto: heading error bar (in 2° increments)
o Track: cross track error (XTE) bar (in 0.02 nm increments)
¢ Wind Vane: wind angle error bar (in 2° increments)

BAR OFF No bar displayed.

Heading selection

Thisscreen alowsyou to display any heading aseither amagnetic or
truevalue. During normal autopil ot operationthescreenwill indicate
MAG for magnetic headings and TRUE for true headings.
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Options
HDG MAG Magnetic heading.
HDG TRUE True heading.
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Accessing Display Calibration GTAN

HY mode

2 seconds
2 seconds

£3

(saves changes)

Calibration Mode

Display Calibration

RUDD BAR
] »

)

B 0 0T w0 @ B
e S
L1

1 second 1 second

Data

pages 1-15 or

Press disp for - -
next page To exit and
save changes

2 seconds

7 Adjusting Autopilot Settings

1 second
or

D5488-1
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Pop-up pilot time-out

During normal autopilot operation, you can set the control unit so it
has adata page asthe main display (see page 31). Whenever you
select anew autopil ot mode or make acourse change, the autopilot
mode screenwill ‘ pop-up’. After ashort period, thedisplay will
revert tothe selected datapage. Thedefault pop-uptimeis5 seconds.
You can usethisDisplay Calibration screen to adjust the pop-up pilot

display time-out.
Screen text Options
POPUP TIMEOUT 1 seconds to 10 seconds;

Default =5 seconds

Data pages 1-15

The next 15 screensallow you to modify the settingsfor the data
pages. These definethe SeaTa k/NMEA data pagesthat will be
available during normal operation (see page 31). Each datapage
setup screeninitialy showsthetitle DATA PAGE and the page number.
After 1 second, thetext changestothetitleof thedatacurrently set for
that page.

Thedefault settingsare: ;
Datapage  Defaultsetting %:
1 XTE (Cross Track Error) é
2 BTW* (Bearing to Waypoint) g
3 DTW* (Distance to Waypoint) E—
4 RESPONSE &
5-15 NOT USED (These pages are not displayed when you scroll ;5;

through the data pages during normal operation)

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

To changethe datadisplayed on adatapage:

» Pressdisp to moveto the appropriate datapage setup screen.

» Usethe-1and +1 keysto scroll forwards or backwardsthrough
the available data pages (seefollowing table).

» Thenpressdisp to moveto the next datapage you want to
change, or pressand hold standby for 2 secondsto save changes.



82 ST7001+ Autopilot Control Unit - Owner’s Handbook
Available data pages 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* DEPTH M
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
" Distance to Waypoint DTW
g Bearing to Waypoint BTW
% Rudder Gain RUDD GAIN
% Response RESPONSE
5 Watch }clivrﬁ;c(l;le-eused to control the Watch
> page 32)
= Universal Time Coordinated UTC
L;? Remote Control for Standard INST REM
~ ST60/80 Instruments

Remote Control for MAXI REM

Maxiview Instruments

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 ST7001+ will display the water
temperature or depth data in the units defined by data page you select.
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Using data pages to set up ST60 and ST80 remote
control

Wherethe ST7001+ isused in conjunction with ST60 or ST80
instrumentation, you can use the ST7001+ to control the ST60 or
ST80instruments by duplicating the functions of the Remote

K eypadsused by theseinstruments. Thismeansyou can operateyour
autopilot and ST60/ST80 instrumentsfrom the samelocation.

By using theINST REM and MAXI REM data pages, you can use
ST7001+ asaremote keypad to control any ST60 or ST80
instrumentsconnectedtoit:

» theINST REM data page can control astandard (110 mm)
ST60/ST80 instrument group

 the MAXI REM data page can control an ST80 Maxiview
instrument group

Each ST7001+ can control one group of up to el ght standard
instruments and ancther group of up to eight Maxiview instruments.

Beforeyou can usean ST7001+ to remotely control other
instruments, you must define the instrument grouping and then
allocate the ST7001+ to therequired group.

Instrument grouping

Grouping alowsyou to create up to eight standard instrument and
eight Maxiview instrument groups:

» each group can have up to eight instruments
» each group must have one or moreremote keypadsor an
ST7001+ groupedtoit
» each ST7001+ can be grouped with one ST80 Maxiview group
and one ST80/ST60 standard i nstrument group
» eachinstrumentinagroup hasaunique a phanumeric identity
(e.g. A1, whereA definesthegroup and 1 theinstrument sequence
number within the group):
e standard ST600r ST80instrumentsare assigned group letters
fromAtoH
e maxiview instrumentsare assigned group lettersfrom Jto Q
* ungrouped instruments have adash (-) in place of agroup
letter
» Theinstrument sequence number rangeisfrom 1to 8.
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When you set up ST60 and ST80 instrument groupsyou will need to
usethefollowing ST7001+ keys.

Standard instruments Press to select the required standard instrument.
Press for 4 sec to enter Group Setup mode.

\
—

0]0]0)°
0]010Yc

Tt

Toggle to select either: Press to set the identification you want:
o group letter o Ato H for group identity
or * 1 to 8 for instrument sequence, within group

® sequence number

Maxiview instruments Press to select the required Maxiview instrument.
Press for 4 sec to enter Group Setup mode.
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Toggle to select either: Press to set the identification you want:
o group letter e Ato H for group identity
or 1 to 8 for instrument sequence, within group

® sequence number
D5447-1
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Setting up an instrument group

1. AttheST7001+:

» select theINST REM data page to group standard instruments

¢ sdecttheMAXIREM datapageto group Maxiview instruments
2. AttheST7001+, usethearrow keysto select aninstrument.

Note: The currently-sel ected instrument isindicated asfollows:

e 0on ST80instruments (including Maxiview), the charactersare
displayed aswhite characters on a black background (instead of
the standard black on white)

» onSTe0digital instruments, you will seea REMOTE message

» onST60analogueinstruments, youwill seethe TRUE/MAG and/or
TRUE/APP messageflashing

3. Pressboth the up and down arrow keysonthe ST7001+ for
4 seconds, to put theinstrumentsand the ST7001+ into
Group Setup mode.

When you enter Group Setup mode:
» oneinstrument will be selected with aflashing cursor (and
inversecharacterson ST80instruments, includingMaxiview)
» theST7001+ screentext will aternate between:
» INST REM and DSP SETUP for standard instruments
»  MAXIREM and DSP SETUP for Maxiview instruments

4. Atthe ST7001+, usetheup or downarrow key to select an
instrument to bethefirstinthegroup, i.e. sotherequired
instrument showsit has been sel ected (as described above).

Standard instruments: group setup mode

3", compass

\
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GROUP 1 ) GROUP -
NUMBER L .y NUMBER -
1] &

EXoXcke

Selected instrument

D5520-1

5. Usethe ST7001+ to allocate agroup letter and sequence number
to the selected instrument. Todothis:
» Standardinstruments: usethe track key to toggle between
group letter and sequence number, and the set crs key to set
theidentifying character.
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» Maxiview instruments: usetheresp key totoggle between
group letter and sequencenumber, andthetrack key to set the
identifying character.

When you haveidentified theinstrument, it should display its

group letter and sequence number, e.g. A2.

Note: You can select all instrumentsin Group Setup mode.

6. Presseither theup arrow or down arrow key to select another
instrument and repeat the procedurein step 5.

7. Repeat steps5and6until all youhaveidentifiedal instrumentsin
thegroup.

Note: If you have morethan eight ST60 or ST80 instruments, you
must create a second group with a separateidentification code (for
exampleB1, B2 etc.), operated by another remote keypad.

8. Usethearrow keysto select aninstrument inthe group to which
youwant to allocate the ST7001+ asakeypad.
9. Presstheupand down arrow keystogether for 1 second. The
ST7001+ screen text will alternate between:
* INST REM and KPD SETUP for standard instruments
»  MAXIREM and KPD SETUP for Maxiview instruments
Eachinstrumentsin the selected group will display PRESS KEY.
10. To alocatethe ST7001+ to the sel ected group of instruments:
« pressthetrack or set crs key for standard instruments
» presstheresp or track key for Maxiview instruments
11. If you are creating more than one group, repeat steps3to 10 for
each group.
12. Whenyou have set up al instrument groups, returnto normal
operation asfollows:
e gtandardinstruments:
« pressthetrack and set crs keysfor 1 second to returnto
Group Setup mode
 then pressthetrack andset crs keysagainfor 2 seconds
toreturnto normal operation
* Maxiview instruments:
» presstheresp and track keysfor 1 second, toreturnto
Group Setup mode
» presstheresp and track keysagain for 2 secondsto
return to normal operation.
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7.3 User Calibration

Note: If you are connecting the ST7001+ to a non-150/400 autopilot
system, the User Calibration group isnot available. Refer tothe
Appendix for full details.

The User Calibration group includes settingsthat you may need to
adjust on aregular basisdueto changing conditions.

User Calibration screens

AutoTack angle
Note: Only availableif vessel type= SAIL BOAT.

The AutoTack angleisthe anglethrough which the boat will turn
when you select an automatic tack (see page 12).

Screen text Options
AUTO TACK 40°t0 125°in 1° steps
Gybe inhibit

Note: Only availableif vessel type= SAIL BOAT.
Withgybeinhibit on:

» youwill beableto performan AutoTack intothewind
» toprevent accidental gybes, the autopilot will prevent the boat
from performing an AutoTack away from thewind

With gybeinhibit off, you can perform an AutoTack into or away
fromthewind.
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Screen text Options
GYBE STOP On = Gybe inhibit on (gybes prevented)

OFF = Gybe inhibit off (gybes permitted)
Default=0n




88 ST7001+ Autopilot Control Unit - Owner’s Handbook

Accessing User Calibration OTANDBY mode

@ 2 seconds
2 seconds

(saves changes)

Calibration Mode

User Calibration

7 Adjusting Autopilot Settings

To exit & save changes

2 seconds

Sail boats only

D5489-1
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Wind selection

Note: Onlyavailableif vessel type= SAILBOAT and appropriatewind
dataisavailable.

Thisscreen determineswhether the boat steersto apparent or true
wind in Wind Vanemode.

Options
WIND APP Autopilot steers to apparent wind angle (default):

* the autopilot will maintain the apparent wind angle
WIND TRUE Autopilot steers to true wind angle:

o the autopilot will maintain the true wind angle

WindTrim (wind response)
Note: Only availableif vessel type= SAIL BOAT.

WindTrim (wind response) controls how quickly the autopilot
respondsto changesinthewind direction. Higher wind trim settings
will resultin apilot that ismore responsiveto wind changes.

Screentext  Options

WIND TRIM Range=11t09
Lower values (1 to 3) = autopilot responds to longer term
wind changes (less pilot activity)
Typical values =4 t0 6
Higher values (7 to 9) = autopilot responds to shorter term
wind changes (more pilot activity)

Response level

Thisisthedefault autopilot responselevel. Theresponselevel
control sthe rel ationship between course keeping accuracy and the
amount of helm/drive activity. You can maketemporary changesto
response during normal operation (see page 7).
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Type 150G/400G autopilot systems
Type 150G/400G autopilot systemshave 9 possibleresponselevels.

Screentext  Options

RESPONSE 1t09

e level 1 gives the least pilot activity to conserve power, but
may compromise short-term course-keeping accuracy

* levels 4 to 6 should give good course keeping with crisp,
well controlled turns under normal operating conditions

* level 9 gives the tightest course keeping and greatest
rudder activity, but may lead to a rough passage in open
waters as the autopilot may ‘fight’ the sea

Type 150/400 autopilot systems

Type 150/400 (non-GyroPlus) autopilot systemshave 3 possible
responselevels:

Screentext  Options

RESPONSE 1 AutoSeastate on (Automatic deadband)
¢ autopilot to gradually ignores repetitive boat movements
and only react to true variations in course
* provides the best compromise between power
consumption and course keeping accuracy

RESPONSE 2 AutoSeastate off (minimum deadband)
* provides tighter course keeping
e increased power consumption and drive unit activity

RESPONSE3  AutoSeastate off + counter rudder yaw damping
* provides tightest possible course keeping by introducing
counter rudder yaw damping

Magnetic variation

If required, set thisvalueto thelevel of magnetic variation present at
your boat’scurrent position—indicated aseast (VAR EAST) or west
(VAR WEST). Theautopilot sendsthisvariation setting to other
instrumentson the SeaTa k system, and it can be updated by other
SeaTalk instruments.
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Screen text Options

VARIATION Default setting = 0°

VAR EAST/VARWEST  30°EAST(-30°) to 30° WEST (+30°) in 1° steps
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7.4 Seatrial Calibration

The Seatrial Calibration group hasbeen designed specifically for use
during theinitial seatrial when commissioning your autopilot. Refer
to Chapter 6: Commissioning the Autopilot for full details.

CAUTION:

You should not need to access Seatrial Calibration to adjust
settingsduring nor mal autopilot oper ation.

Note: If you are connecting the ST7001+ to a non-150/400 autopilot
system, the Seatrial Calibration groupisnot available. Youwill need
to usethe Compass Calibration group instead. Refer to the Appendix
for full details.
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7.5 Dealer Calibration

The Dealer Calibration group includesitemsthat have asignificant
impact on autopilot operation and can affect your boat’s safety.

CAUTION:

After you have commissioned the autopilot, you should not
normally need toalter theDealer Calibration values.

Note: If you are connecting the ST7001+ to a non-150/400 autopilot
system, theitemsinthe Dealer Calibration group appear ina
different order and several itemswill not be available. Refer to the
Appendix for full details.

Accessing Dealer Calibration

To prevent accidental access, we have made entry to Dealer
Calibration moredifficult than the other groups:

» whenyou seethe DEALER CAL screen, pressthe auto key
» thedisplay will show CAL
» pressthe-1and +1 keystogether to enter Dealer Calibration

Dealer Calibration screens and settings

Theitemsin Dealer Calibration vary according tothevessel typeyou
have selected. Seethetableon page 92 for default values.

SeafTrial Calibration lock
Thisscreen controlswhether it ispossibleto access Seatrid Calibration.

Note: Onnon-150/400 systems, thecalibrationlock contr ol swhether
itispossibleto enter Compass Calibration. Seethe Appendix for full
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details.
Options
CALLOCK OFF Calibration lock off — Seatrial calibration can be
accessed (default)
CALLOCK ON Calibration lock on — Seatrial calibration cannot be

accessed
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Vessel type

Vessel type should be set when commissioning the autopilot
(see page 59).

Options

DISPLACE Displacement powerboat

SEMI DISPLACE Semi-displacement powerboat

PLANING Planing powerboat

STERN DRV Planing powerboat with I/0 drive (stern drive)
WORK BOAT Work boat (150/150G and 400/400G only)
SAIL BOAT Sail boat (150/150G and 400/400G only)

Note: When you select the vessel type, the autopilot will set
appropriate defaultsfor several other calibration settings. Refer to
thetableon page 101 for default values.

Drive type

Thedrivetype setting controls how the autopil ot drivesthe steering
system. Thedrivetype should be set when commissioning the
autopilot (see page 61).

Options

DRIVETYP 3 Linear drive, rotary drive or I/0 (stern) drive

DRIVETYP4 Hydraulic pump or hydraulic linear drive

DRIVETYP 5 Constant running hydraulic pump solenoids
Align rudder

Usethe screen to center the rudder bar display after installing the
autopilot system (see page 61). Thisscreen also appearsinthe
Seatrial Calibration grouping.

Screen text Range

ALIGN RUDDER -7°t0 +7°in 1° steps
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Rudder limit

Usetherudder limit screento set thelimitsof autopil ot rudder control
just inside themechanical end stops. Thiswill avoid putting the
steering system under unnecessary load. You should adjust this
setting when commissi oning the autopilot (see page 61).

Screen text Range
RUDDER LIMIT 10°t040°in 1° steps
Rudder gain

Thisscreen determinesthedefault rudder gain setting. Rudder gainis
ameasure of how much helm the autopilot will apply to correct
courseerrors. The higher the setting the more rudder will be applied.

The default rudder gainisset during theinitial seatrial:

* Type150G/400G autopilotswill adjust therudder gain
automatically during the AutoL earn (see page 68)

» Type 150/400 and Type 100/300 autopilotswill require manual
adjustment of rudder gain (see page 71)

You can maketemporary changesto thisrudder gain value during

normal operation (see page 29).

Screen text Range
RUDD GAIN 1t09
Counter rudder

Counter rudder isthe amount of rudder the autopilot appliestotry to
prevent the boat from yawing off course. Higher counter rudder
settingsresultin morerudder being applied.

The default rudder gainisset during theinitial seatrial:

*  Type150G/400G autopilotswill adjust the counter rudder setting
automatically during the AutoL earn (see page 68)

*  Type150/400 and Type 100/300 autopilotswill require manual
adjustment of counter rudder (see page 71)
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Rudder damping

Adjust therudder damping valueif the autopilot  hunts' whentrying
to positionthe rudder (see page 62). Increasing the rudder damping
valuereduces hunting.

Screen text Range
RUDD DAMP 1t09
AutoTrim

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

Thedefault AutoTrim isset when commissioning the autopilot:

»  Type150G/400G autopilotswill adjust the AutoTrim setting
automatically during the Autol earn (see page 68)

e Type 150/400 and Type 100/300 autopilotswill require manual
adjustment of AutoTrim (see page 71) after theinitial seatrial

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

» decreasetheAutoTrimlevd if theautopil ot givesunstablecourse
keeping or excessivedriveactivity withachangeintheheel angle

» increasethe AutoTrimlevel if theautopilot reactsslowly toa
heading change dueto achangeintheheel angle

» iftheAutoTrimlevel istoo high, the boat will belessstableand
snake around thedesired course

Note: Type 150G/400G autopilotshavea‘ FastTrim' featurewithin
AutoTrim. Select AUTO TRIM OFF to turn off FastTrimaswell as
AutoTrim.

Setting Effect

AUTO TRIM OFF No trim correction
AUTO TRIM 1 Slow trim correction
AUTO TRIM 2 Medium trim correction
AUTO TRIM 3 Rapid trim correction

AUTOTRIM 4 Very rapid trim correction
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Response level

Thisscreen determinesthe default response setting. Thisscreen also
appearsin User Calibration—see page 89for full details (or refer to
the Appendix for Type 100/300 autopil ots).

Turn rate limit
Note: Not availableif vessel type= SAIL BOAT.
Thislimitsyour boat’srate of turn under autopilot control.

Screen text Range
TURN RATE 1°t0 30° per second in 1° steps

Off course warning angle

Thisscreen determinesthe angle used by the OFF COURSE warning
(seepage 10). The OFF COURSE warning operatesif thepil ot straysoff
course by morethan the specified angle for more than 20 seconds.

Screen text Range
OFF COURSE 15°t040°in 1° steps
Locked heading

Boat heading
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AutoRelease (1/0 drives only)
Note: Only availableif vessel type= STERNDRV.

If thevessel typeisset to STERN DRV (I/O or stern drive), you will see
the AutoRel ease screen (AUTO RELEASE) set to ON asadefault.
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AutoRel ease provides emergency manual over-ridein situations
when you need to avoid an obstacle at the last moment.

Screen text Range

AUTO RELEASE ON = AutoRelease on
OFF = AutoRelease off

AutoTack angle

Note: Only availableif vessel type= SAIL BOAT (Type 150/150G or
Type 400/400G) or DISPLACEMENT (Type 100/300).

Thisscreen also appearsin User Calibration —see page 87 for full
details(or refer to the Appendix for Type 100/300 autopil ots).

Gybe inhibit
Notes:

1. Only availableif vessel type= SAIL BOAT.
2. Not available on Type 100/300 autopil ot systems.

With gybeinhibit on you can only AutoTack intothewind. This
screen aso appearsin User Calibration—see page 87 for full details.

Wind type

Notes:
1. Only availableif vessel type= SAIL BOAT.
2. Not available on Type 100/300 autopil ot systems.

This screen determineswhether the boat steersto apparent or true
windinWind Vane mode. Thisscreen also appearsin User
Calibration—seepage 89 for full details.

WindTrim (wind response)

Note: Only availableif vessel type= SAIL BOAT (Type 150/150G or
Type400/400G) or DISPLACEMENT (Type 100/300).

WindTrim (wind response) controls how quickly the autopilot
respondsto changesin thewind direction. This screen also appears
in User Calibration—seepage 89 for full details (or refer tothe
Appendix for Type 100/300 autopilots).
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Cruise speed

Set the cruise speed to the boat’ stypical cruising speed. If both the
boat’ sspeed through thewater and speed over ground are unavailable
viaSeaTak or NMEA, theautopilot will usethisdefault cruise speed
when computing course changes.

Screen text Range
CRUISE SP 410 60 knots
AutoAdapt

The AutoAdapt feature allows the autopil ot to compensatefor
heading errorsat higher latitudes, which are caused by theincreasing
dip of the earth’smagnetic field. Theincreased dip hasthe effect of
amplifying rudder response on northerly headingsinthe northern
hemisphere, and on southerly headingsin the southern hemisphere.
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AUTOADAPT OFF AutoAdapt off
AUTOADAPT nth AudoAdapt compensation on — Northern hemisphere
AUTOADAPT Sth AutoAdapt compensation on — Southern hemisphere

Note: If you set AUTOADAPT to nth or Sth, you then need to enter your
current latitudein the next screen (LATITUDE), so that the autopilot
can provide accurate cour se keeping by automati cally adjusting the
rudder gain depending onthe heading. If you havea GPSconnected,
the autopilot will takelatitude infor mation fromthe GPS.
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Latitude

The ST7001+ only displaysthisscreenif you have set AutoAdapt to
nth or Sth. Usethe-1,+1, -10 and +10 keysto set thevalueto your
boat’s current latitude, to the nearest degree.

Note: If valid latitude dataisavailablevia SeaTalk or NMEA, the
ST7001+ will usethisdatainstead of the calibration value.

Screen text Range
LATITUDE 0°10 80°in 1° steps
Magnetic variation

Thisisthe degree of magnetic variation. Thisscreen also appearsin
User Calibration—see page 90for full details.

Autopilot reset
Note: Not available on Type 100/300 autopil ot systems.

WARNING:

DoNOT usethisfeatureunlessadvised todo soby a Raymarine
dealer. If you completeareset you will lose AL L autopilot
calibration settings. You will then need torepeat the autopilot
commissioning process.

Selecting an autopilot reset will reset all of the autopilot calibration
valuesin the course computer:

» all of thesettingsin User Calibration, Seatrial Cdlibration and
Dealer Cdlibration will returnto thefactory default values

» thesettingsin Display Calibration will not change, astheseare
stored in eachindividual control head

To reset the autopil ot:

1. Selectthe Autopilot reset (RESET) screenin Dealer Calibration.

2. Pressthe+1 key.

3. Thescreenwill then show an ARE YOU SURE message:
e pressthe+1 key againto select "YES' and reset the autopilot
 dternatively, pressthe disp key to cancel

4. Youwill then seethe CAL LOCK screen:
» pressstandby for 2 secondsto save the new default settings,

then turn the course computer power off and back on
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Dealer Calibration defaults: Types 150/150G & 400/400G

Calibration

setting Vessel type
E _
ko E 3 2 5 .
= g a 2 5 2 3
g Z E 5 5 5 =
s a A & & = A
Calibrationlock ~ OFF OFF OFF OFF OFF OFF OFF
Vessel type 0 DISPLACE SEMI PLANING STERN  WORK  SAIL
DISPLACE DRV BOAT BOAT
Drive type 3 4 4 4 3 5 3
Rudder alignment 0 0 0 0 0 0 0
Rudder limit 30 30 30 20 20 30 30
Rudder gain 4 5 4 4 4 5 2
Counterrudder 4 3 5 5 5 2 2
Rudder damping 2 2 2 2 2 3 2
AutoTrim 2 2 3 3 3 2 1
Response:withG 5 5 5 5 5 5 5
non-G 2 2 2 2 2 2 2 ~
Turn rate limit 5 5 5 5 5 5 - 5-
Off courseangle 20 20 20 20 20 20 20 §
AutoRelease OFF ON *!3;
AutoTackangle 100 100 %
Gybe inhibit ON ON %
Wind type APP APP s
Wind Trim 5 5 2
Cruise speed 8 8 8 8 20 8 8 R
AutoAdapt nth nth nth nth nth nth nth
Latitude 0 0 0 0 0 0 0
Variation 0 0 0 0 0 0 0

Autopilot reset OFF OFF OFF OFF OFF OFF OFF
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Dealer Calibration options: Types 150/150G & 400/400G

:::;lis;;tlon Vessel type
g
= = § S é‘,
- B R ) - =
3 g oy 2 g8 = ko
g & & =22 & 2 3 S
Calibration lock OFF, ON
Vessel type DISPLACE, SEMI DISPLACE, PLANING, STERN DRV,
WORK BOAT, SAIL BOAT
Drive type 3,4,5
Rudder alignment -Tto+7
Rudder limit 10t0 40
Rudder gain 1t09
Counter rudder 1109
Rudder damping 1t09
AutoTrim Oto4d
Response 1t0 9 (Type 150G/400G)
1 to 3 (Type 150/400)
Turn rate limit 11030
Off course angle 15t0 40
AutoRelease OFF, ON
AutoTack angle 4010125
Gybe inhibit OFF, ON
Wind type APPARENT, TRUE
Wind Trim 1t09
Cruise speed 41060
AutoAdapt OFF, nth, Sth
Latitude 0to 80
Variation -30to +30
Autopilot reset OFF, ON
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Appendix: Using the ST7001+
With Non-150/400 Autopilots

Introduction

Theinformationin this Appendix explainsthe key differenceswhen
using, commissioning and calibrating the autopilot if you have
connected the ST 7001+ to aRaymarine autopil ot other than aType
150/150G or Type 400/400G.

This section explains the key differences when using the page 104

Using the autopilot (non-150/400 systems)
ST7001+ to control a non-150/400 autopilot.

Commissioning the autopilot (non-150/400
systems)

This section explains how t o commission your autopilot page 105
after installation. Commissioning consists of a series of
dockside checks followed by a seatrial.

This section explains the Calibration mode when the page 106
ST7001+ is used with a non-150/400 autopilot.

I Calibration mode (non-150/400 systems)

Type 100/300 autopilots
The ST7001+ iscompatible with Raymarine Type 100/300 course

computers. When used with a Type 100/300 course computer, the
control unit provides:

» standard functionality using the Raymarine steering algorithm
without AST (Advanced Steering Technol ogy)

» improved calibration access, but without the AutoLearn
cdlibration feature

Other autopilot systems

You can aso usethe ST7001+ asan additional control unit for any
SeaTalk autopilot system (e.g. ST4000+, ST5000+ or SportPilot)
allowing autopilot control from asecondary location.
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Using the autopilot (non-150/400 systems)

The operating procedureswhen using the ST7001+ control unit with
anon-150/400 autopil ot are basically the same asthe proceduresfor
using a150/400 system without aGyroPlus.

Follow theinstructionsin Chapter 2: Basic Operation and Chapter
3: Advanced Operation, bearing in mind these main differences:

Adjusting autopilot performance
You can select threeresponse level sto adjust autopil ot performance:

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

* Responsel evel 2: AutoSeastate off (Minimum deadband)
Thissetting providestighter course keeping. However, this
resultsinincreased power consumption and drive unit activity.

* ResponselLevel 3: AutoSeastate off + yaw damping
Thissetting providesthetightest possible course keeping by
introducing counter rudder yaw damping.Yaw damping will use
theinformation provided by a GyroPlus, if connected.

Wind Vane mode

When using Wind Vane mode:

» youcanonly usetheautopil ot to maintain an apparent wind
angle (not atruewind angle)

» gybeinhibitispermanently switched on

e WindTrim providestwo settings. 1 = normal; 2 = faster response

Manual (Joystick) mode

If you connect the ST 7001+ to a Type 100/300 course computer
system fitted with ajoystick, youwill enter Manual (joystick) mode
when you pressthejoystick button.

InManual (joystick) modeyou can usethejoystick to power steer the
rudder. The ST7001+ will return to Standby modeif you releasethe
joystick button or if you pressthe standby key on the control unit.
You can set the autopil ot to power steer in either proportional or
bang-bang mode (see page 110).
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Commiissioning the autopilot (non-150/400 systems)

Using the ST 7001+ to commission anon-150/400 autopilotis
basically the same as the commissioning a 150/400 system without a
GyroPlus. Itinvolvesaseriesof dockside checks, then aseatrial to
calibrate the compass and manually adjust the autopilot’s settings.

Follow theinstructionsin Chapter 6: Commissioning the Autopilot
bearing in mind these main points:

Dockside Checks

Withthe boat safely tied up, completethe dockside checks described
on page 56 to page 57 of Chapter 6: Commi ssioning the Autopilot:

1. Switchon.

2. Check the autopilot operating sense.

3. Adjust the basic autopil ot settings.

4. Check the SeaTalk and NMEA connections.

When adjusting the basic autopil ot settings you will need to enter
Display Calibration, asshown ontheillustration on page 107. When
setting the vessdl type you will havethefollowing options:

» Displacement: DISPLACE (including sail boats)
» Semi Displacement: SEMI DISPLACE

e Planing: PLANING

» Stern(I/O) Drive: STERN DRV

Seatrial Calibration

When you have compl eted the docksi de checks, you must complete
the setup by taking the boat on ashort seatrial to:

1. Cadlibratethe compass: completethe automatic deviation
correction and heading alignment as described in Chapter
6: Commissioning the Autopil ot.
NOTE: You will need toenter COMPASSCALIBRATION
(not Seatrial Calibration) to swingthecompasson a Type
100/300 cour secomputer systems. For moredetailsabout
accessing and using the Compass Calibr ation grouping,
see thenext page.

2. Manually adjust the autopil ot settingsto suit your boat, as
described in Chapter 6: Commissioning the Autopilot.
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Calibration mode (non-150/400 systems)

Calibration groups

When connected to an autopilot other than a Type 150/150G or
400/400G, the Calibration mode provides 3 main calibration groups:

Display Calibration (DISPLAY CAL)

Theitemsin Display Calibration only affect theindividual control
unit. They are stored in the control unit and do not affect any other
control units connected through SeaTalk.

You can adjust the Display Calibration settings as often as necessary
—for example, to add or changeinformation displayed on data pages

Compass Calibration (COMPASS CAL)

The Compass Calibration group is specifically designed for use
during theinitia autopilot seatrial, S0 you can correct the compass
deviation and then align the compass.

Dealer Calibration (DEALER CAL)

The Dealer Calibration group includesitemsthat have asignificant
impact on autopilot operation and can affect your boat’s safety.

After you have completed theinitial installation and seatrial, you
should not normally need to alter the Dealer Calibration values. The
itemsin Dedler Calibration vary according to the Vessel Typeyou
have selected.
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Calibration Mode Overview STANDBY mode

100/300 Autopilot Systems
2 seconds
2 seconds
(saves changes)

Calibration Mode

auto
standby O
Display bar selection
Heading type
Pop-up pilot time-out
Data pages 1 to 15

auto

v
standby -1and +1
v

Vessel type
Calibration lock
Rudder gain
Counter rudder
Align rudder
Rudder limit
Turn rate limit
Cruise speed
Off course alarm angle
AutoTrim
Power steer on/off
Drive type
Rudder damping
Magnetic variation
AutoAdapt
Latitude
WindTrim (Displacement only)
AutoTack (Displacement only)
AutoRelease (Sterndrive only)
Response level

auto

standby O
Swing compass

Compass deviation
Align heading

Within DISPLAY CAL, COMPASS CAL and DEALER CAL:
- press disp or ¥ to move forwards through items
- use -1, +1, =10, +10 to adjust settings
- press standby for 2 seconds to save changes
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Dealer Calibration screens

Theillustration showsthe screensthat appear in the calibration
groupswhen the ST7001+ is connected to a Type 100/300 course

compulter.
Vessel type
Vessel type should be set when commissioning the autopilot
(see page 59).
Options
DISPLACE Displacement
SEMI DISPLACE Semi-displacement
PLANING Planing
STERN DRV Boat with I/0 drive (stern drive)

Note: When you select the vessel type, the autopilot will set
appropriate defaultsfor several other calibration settings.

Compass Calibration lock
Thisscreen controlswhether it is possibleto access Compass

Calibration.
Options
CAL LOCK OFF Lock off: Compass Calibration can be accessed
CALLOCKON Lock on: Compass Calibration cannot be accessed
Rudder gain

Thisscreen determinesthedefault rudder gain setting. Rudder gainis
ameasure of how much helm the autopilot will apply to correct
courseerrors. The higher the setting, the morerudder will be applied.
You should adjust this setting when commissi oning the autopilot.
(seepage 71). You can make temporary changesto thisrudder gain
valueduring normal operation (seepage 29).

Screen text Range
RUDD GAIN 1t09
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Counter rudder

Counter rudder isthe amount of rudder the autopilot appliestotry to
prevent the boat from yawing off course. Higher counter rudder
settingsresultin morerudder being applied. You should set the
default counter rudder when commi ssioning the autopil ot

(see page 72).
Screen text Range
COUNTRUD 1109
Align rudder
Usethisscreento center therudder bar display after installing the
autopilot system.
Screen text Range
ALIGN RUDDER -7°t0+7°in 1° steps
Rudder limit

Usetherudder limit screento set thelimitsof autopil ot rudder control
just inside themechanical end stops. Thiswill avoid putting the
steering system under unnecessary load. You should adjust thiswhen
commissioning the autopil ot (see page 61).

Screen text Range
RUDDER LIMIT 15°t030°in 1° steps
Turn rate limit

Thislimitsyour boat’srate of turn under autopilot control.

Screen text Range
TURN RATE 5°t0 20° per second in 1° steps
Cruise speed

Set the cruise speed to the boat’ stypical cruising speed. If both the
boat’ sspeed through thewater and speed over ground are unavailable
viaSeaTak or NMEA, theautopilot will usethisdefault cruise speed
when computing course changes.

Screen text Range
CRUISE SP 410 60 knots
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Off course warning angle

Thisscreen determinesthe angle used by the OFF COURSE warning
(seepage 10). TheOFF COURSE warning operatesif the pilot straysoff
course by more than the specified angle for more than 20 seconds.

Screen text Range
OFF COURSE 15°1040°in 1° steps
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. You should set the default
AutoTrim after commissioning the autopil ot (see page 73).

Setting Effect

AUTO TRIM OFF No trim correction
AUTOTRIM 1 Slow trim correction

AUTO TRIM 2 Medium trim correction
AUTOTRIM 3 Rapid trim correction (default)

AUTOTRIM 4 Very rapid trim correction

Power steer

If you have ajoystick connected to your Type 100/300 autopil ot
system, use power steer to select therequired joystick mode of
operation (seetable).

Options

POWERSTROFF  Power steer off

POWER STR 1 1 =Proportional power steer
Proportional power steer applies rudder in proportion to
joystick movement — the further the joystick is held over,
the greater the applied rudder.

POWER STR 2 2 = Bang-bang power steer
Bang-bang power steer applies continuous rudder in the
direction of the lever movement—to improve control, the
speed of rudder movement changes with the angle of the
lever. For maximum speed, push the lever hardover. If you
return the lever to the center position, the rudder will
remain in its current position.
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Drive type

The drivetype setting control s how the autopilot drivesthe steering
system. You should set the drive type when commissioning the
autopilot (see page 61).

Options

DRIVETYP10r2 Not used

DRIVETYP 3 Linear drive, rotary drive or /0 (stern) drive

DRIVETYP4 Hydraulic pump or hydraulic linear drive

DRIVETYP5 Constant running hydraulic pump solenoids
Rudder damping

Set thisoption during theinitial dockside checksif theautopilot
‘hunts’ when trying to position the rudder (see page 62).

Screen text Range
RUDD DAMP 1t09
Magnetic variation

If required, set thisvalueto thelevel of magnetic variation present at
your boat’s current position—indicated as east (VAR EAST) or west
(VAR WEST). Theautopilot sendsthisvariation setting to other
instrumentson the SeaTak system, and it can be updated by other
SeaTalk instruments.

Screen text Options
VARIATION Default setting = 0°
VAR EAST/VARWEST ~ 30°EAST(-30°) to 30° WEST (+30°) in 1° steps

AutoAdapt

The AutoAdapt feature allows the autopil ot to compensatefor
heading errorsat higher latitudes, which are caused by theincreasing
dip of the earth’smagnetic field.
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Theincreased dip hasthe effect of amplifying rudder responseon
northerly headingsin the northern hemisphere, and on southerly
headingsin the southern hemisphere.
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Note: If you set AUTOADAPT to nth or Sth, you then need to enter your
current latitudein the next screen (LATITUDE), so that the autopilot
can provide accur ate cour se keeping by automati cally adjusting the
rudder gain depending on the heading.

Options

AUTOADAPT OFF  AutoAdapt off

AUTOADAPT nth AudoAdapt compensation on — Northern hemisphere
AUTOADAPT Sth AutoAdapt compensation on — Southern hemisphere

Latitude

The ST7001+ only displaysthisscreenif you have set AutoAdapt to
nth or Sth. Usethe-1,+1, -10 and +10 keysto set thevalueto your
boat’s current | atitude, to the nearest degree.

Note: If valid latitude dataisavailablevia SeaTalk or NMEA, the
autopilot will usethisdatainstead of the calibration val ue.

Screen text Range
LATITUDE 0°10 80°in 1° steps

WindTrim (wind response)
Note: Only availableif vessel type= DISPLACEMENT.

WindTrim (wind response) controls how quickly the autopilot
respondsto changesin thewind direction.

Screentext  Options

WIND TRIM 1 =Normal setting
2 = Faster response for wind shifts

AutoTack angle
Note: Only availableif vessel type= DISPLACEMENT.

The AutoTack angleisthe angle through which the boat will turn
when you select an automati c tack (see page 12).

Screen text Options
AUTO TACK 40° 10 125°in 1° steps
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AutoRelease (1/0 drives only)
Note: Only availableif vessel type= STERNDRV.

If thevessel typeisset to STERN DRV (1/O or stern drive), you will see
the AutoRel ease screen (AUTO RELEASE) set to ON asadefault.
AutoRel ease provides emergency manual over-ridein situations
when you need to avoid an obstacle at the last moment.

Screen text Range

AUTO RELEASE ON = AutoRelease on
OFF = AutoRelease off

Response level

Thisisthedefault response setting. Theresponselevel controlsthe
rel ationship between the autopil ot’s course keeping accuracy and the
amount of helm/drive activity. You can maketemporary changesto
response during normal operation (see page 7).

Screentext  Options

RESPONSE 1 AutoSeastate on (Automatic deadband) = default
¢ autopilot to gradually ignores repetitive boat movements
and only react to true variations in course
* provides the best compromise between power
consumption and course keeping accuracy

RESPONSE 2 AutoSeastate off (minimum deadband)
* provides tighter course keeping
e increased power consumption and drive unit activity

RESPONSE3  AutoSeastate off + counter rudder yaw damping
* provides tightest possible course keeping by introducing
counter rudder yaw damping
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Dealer Calibration: possible settings with Type 100/300

Calibration setting Vessel type
5 _ 0

= g g g
< 8 Y B
z £ 5 5 3
(=) %) o [v2) >=

Vessel type DISPLACE  SEMIDISP ~ PLANING  STERNDRV

Calibration lock OFF OFF OFF OFF

Rudder gain 5 4 3

Counter rudder 7 7 7

Rudder alignment

Rudder limit 30 30 30 20

Turn rate limit 20 15 15 8

Cruise speed 6 8 15 15

Off course angle 20 20 20 20

AutoTrim 2 3 3 3

Power steer OFF OFF OFF OFF

Drive type 3 4 4 3

Rudder damping 2 2 2 2

Variation OFF OFF OFF OFF

AutoAdapt NORTH NORTH NORTH NORTH

Latitude 0 0 0 0

Wind Trim 1

(displacement only)

AgtoTack angle 100 )

(displacement only)

AutoReIgase ON

(stern drives only)

Response 1 1 1 1

Note: Information applies to Type 100/300 Course Computers with Version 15 software.
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Specifications
ST7001+ control unit

Nominal supply voltage: 12V DCvia SeaTalk

Operating voltage range: 10Vto15VDC

Current consumption (in Standby mode)

50 mA (less than 120 mA with full lighting)

Operating temperature: 0°Cto+70°C (32 °F to 158 °F)
Water protection: waterproof to CFR46
Overall dimensions:

width 175 mm (6.9 in)

height 115 mm (4.53in)

depth 41 mm (1.62in)

Keypad:

13 button illuminated keypad

Liquid Crystal Display (LCD):

shows heading, locked course and navigational data,
and up to 15 data pages

LCD illumination:

3 brightness levels + off; 15 contrast levels

Input connections: SeaTalk (x2) and NMEA 0183
Output connections: SeaTalk (x2)
CE approvals: conforms to: 89/336/EC (EMC), EN60945:1997

Course computer functions

Control Course computer
unit Type 150G/400G Type 150/400 Type 100/300
ST7001+ e Internal GyroPlus yaw o Full basic functionality e Standard functionality
sensor ¢ Improved track-keeping using Raymarine steering
¢ Enhanced course keeping @ Steers to true and apparent  algorithm without AST
using AST wind in Wind Vane mode @ Improved calibration
® FastTrim e Improved calibration access, but without

o Full access to AutoLearn,
providing automatic
steering calibration

* Improved track-keeping

o Steers to true and apparent
wind in Wind Vane mode

¢ Improved calibration access

access, but without Autolearn

Autolearn * Steers to apparent wind
e Uses Raymarine steering only in Wind Vane mode
algorithm without AST
* No FastTrim
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Term Meaning

° Degrees

A Amp

AST AST (Advanced Steering Technology) is Raymarine’s unique advanced

(AdvancedSteering  steering algorithm. It uses inputs from a wide variety of sensors to tune the

Technology) autopilot's operation to provide superior control of the boat in any condition.

Autolearn Self-learning calibration feature available on Type 150G and 400G autopilot
systems.

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 Raymarine 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.

CR pump Constant Running hydraulic pump

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 course computer core pack

ft Foot (1 ft =305 mm)

GPS Global Positioning System

GyroPlus Raymarine’s GyroPlus yaw sensor that measures the boat's rate of turn. Itis
builtinto the Type 150G and Type 400G course computers.

Hz Hertz (cycles per second)

in Inch (1in=25.4mm)

1/0 drive Inboard/Outboard or stern drive

km Kilometre

m Metre (1 m =39.4 inches)

mm Millimeter (1 mm = 0.04 inches)
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Term Meaning

MOB Man overboard

nm Nautical mile

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.

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.

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)

Type 150 Raymarine 12 V course computer without internal GyroPlus

Type 150G Raymarine 12 V course computer with internal GyroPlus

Type 400 Raymarine 12/24V course computer without internal GyroPlus

Type 400G Raymarine 12/24 V course computer with internal GyroPlus

v Volt

VHF Very High Frequency (radio)

W Watt

WindTrim WindTrim (wind response) controls how quickly the autopilot responds to
changes in the wind direction. Higher wind trim settings will result in a pilot
that is more responsive to wind changes.

XTE Cross track error

Yaw The boat's rate of turn (°/sec)
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Index

A
Adjusting autopilot settings 75—102
Accessing Calibration mode 78
Calibration groups 76
Dealer Cdlibration 92—100
Aligning rudder 94
AutoAdapt 99
Autopilot reset 100
AutoRelease 97
AutoTrim 96
Counter rudder 95
Cruise speed 99
Drivetype 94
Latitude 100
Off course warning angle 97
Rudder damping 96
Rudder gain 95
Rudder limit 95
Seatrial Calibration lock 92
Turn rate limit 97
Vessel type 94
Display Calibration 79—86
Data pages 81
Display bar graph 79
Heading selection 79
Non-150/400 autopilots 106—114
Seatrial Calibration 63—73, 91
User Calibration 87—90
AutoTack angle 87
Gybe inhibit 87
Magnetic variation 90
Response 89
Wind selection 89
WindTrim (wind response) 89
Alarms and warnings
AUTO RELEASE 37
CURRENT LIMIT 37
DRIVE STOPPED 37
LARGE XTE 19
LOW BATT 37
LRN FAIL 37
MOB 33

MOT POW SWAPPED 37
NEXT WPT? 22
NO DATA 38
NOPILOT 38
OFF COURSE 10
RG FAIL 38
ROUTE COMPLETED 22
SEATALK FAIL 1or 2 38
SEATALK/STLK FAIL 38
SHALLOW 33
WATCH 32
WINDSHIFT 28
Aligning rudder 61, 94
Apparent wind 25, 89
Auto mode 6—14
Changing course 7
Dodging obstacles 10
Entering Auto mode 6
Exiting Auto mode 6
Gusty conditions 13
Off course warning 10
Return to previous heading 11
Tacking (AutoTack) 12
AutoAdapt 99
AutoLearn 70
Autopilot commissioning
see Commissioning
Autopilot features 1
Autopilot operating modes
see Operating modes
Autopilot reset 100
Autopilot steering sense 58
AutoRelease
Alarm 37
Selecting (1/0 drives) 97
AutoTack
Default angle 87
Gybe inhibit 13
Introduction 12
Wind Vane mode 28
AutoTrim, Setting 73, 96
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B
Bar graph 5
Selecting bar type 79

C
Calibration mode 75—102
Accessing 78
Calibration groups 76
Dealer Calibration 92—100
Display Calibration 79—86
Non-150/400 autopilots 106—114
Seatrial Calibration 63—73, 91
User Calibration 87—90
Commissioning 55—73
Dockside checks 56—62
Step 1, Switch on 56
Step 2, Check connections 57
Step 3, Check sense 58
Step 4, Basic settings 59
Non-150/400 autopilots 105
Seatrial Calibration 63—73
Compass calibration 64—67
Set-up, AutoLearn 68—70
Set-up, Manual 71—73
Compass
Deviation correction 64
Heading alignment 66
Control unit
Display layout 5
Features 1
Installation 4554
Keypad functions 4
Specifications 115
Counter rudder, Setting 72, 95
Course changes 7
Course computer functions 115
Cross track error
Explanation 19
LARGE XTE warning 19
Cruise speed 99

Current limit alarm 37

D
Data pages

Displaying 31

Setting up 81

Watch timer 32
Desaler Calibration 92—100
Disengaging the autopilot 6
Display Calibration 79—86
Display, Layout 5
Dodging obstacles

Auto mode 10

Track mode 23

Wind Vane mode 27
Drive stopped alarm 37
Drivetype, Setting 61, 94

E
EMC
Installation guidelines 47
Servicing and safety guidelines 39
Engaging the autopilot 6
Error messages
see Alarms and warnings

F
Fault finding 36
Features 1
Functional test
Autopilot system 56
Repeater units 54

G

Glossary 116—117
Gusty conditions 13
Gybeinhibit 13, 87
GyroPlusfail alarm 38

H
Heading selection 79
Heading, Return to previous 11

|

Illumination 15

Initial seatrial
see Commissioning

Installation 45—54
Control unit 49
EMC guidelines 47
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Location 46

NMEA connections 51

Parts supplied 45

Power supply (via SeaTalk) 50
Sealak connections 50

Tools required 45

K
Keypad
Functions 4
[llumination 15
L

Large cross track error warning 19
Last (previous) heading 11

Last (previous) wind 27

Latitude, Setting 100

Learnfail darm 37

Lighting 15

Low battery alarm 37

M

Magnetic variation, Setting 90
Maintenance 39

Man overboard (MOB) warning 33
M otor/Power swapped alarm 37

N
Navigator
Connections 57
Data pages 31
NMEA
Connections 51
Data decoded by control unit 51
Inputs on control unit 52
Receiving 51
Transmitting 53
No dataaarm 38
No pilot alarm 38
Non-150/400 autopilots 103—114

Adjusting autopilot settings 106—114

Commissioning the autopilot 105
Using the autopilot 104

o
Off course warning
Default angle 97
Description 10
Operating (steering) sense 58
Operating modes
Auto mode 6—14
Calibration mode 75—102
Standby mode 6
Track mode 18—24
Wind Vane mode 25—29

P

Previous (last) heading 11
Previous (last) wind 27
Product support 40

R
Response level
Default setting 89
Temporary adjustments 7—9
RG fall alarm 38
Route Completed warning 22
Rudder alignment (offset) 61, 94
Rudder bar 79
Rudder damping 96
Rudder gain
Default setting 71, 95
Temporary adjustments 29
Rudder limit, Setting 61, 95
Rudder sense, Checking 58

S

SeaTak
Connections 50, 57
Data pages 31

SeaTak fail 1 or 2 alarm 38
SeaTalk fail alarm 38
Seatrial
see Commissioning
Seatrial Calibration 63—73, 91
Seatrial Calibration lock 92
Self-learn calibration (AutoLearn) 70
Servicing 39
Shallow warning 33
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Software version 41
Specifications 115
Standby mode, Selecting 6
Steering bar 79

Swinging the compass 64

T
Testing the system
see Commissioning
Tidal stream compensation 20
Timer (Watch timer) 32
Track mode 18—24
Dodging obstacles 23
Entering Track mode 18
Exiting Track mode 19
Safety advice 24
Waypoint arrival and advance 21
Trouble-shooting 36
Truewind 25, 89
Turn rate limit 97

)
User Calibration 87—90

\')
Vane mode

see Wind Vane mode
Variation, Setting 90
Vessel type, Setting 59, 94

w
Warning messages
see Alarms and warnings
Watch timer 32
Waypoint advance warning 18, 22
Waypoint arrival and advance 21
Wind angle
Adjusting 26
Return to previous 27
Wind instrument, Connections 57
Wind selection 89
Wind Vane mode 25—29
Adjusting wind angle 26
Apparent wind 25, 89
AutoTack 28

Dodging obstacles 27
Entering Wind Vane mode 26
Exiting Wind Vane mode 26
Previous wind angle 27
Truewind 25, 89

Wind shift warning 28
WindTrim (wind response) 25
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Limited Warranty Certificate

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

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

Warranty Limitations

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

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

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

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

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

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

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

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

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

TOTHEEXTENT CONSISTENT WITH STATE AND FEDERAL LAW:

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

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

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

Document number: 84064-8
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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