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1. Introduction

This Handbook describes how to operale your
ST6000 and is intended for use after the
aulopilot has been set up. Full details of selting
up and initial sea rials procedures are
described in the Installation Handbook.

Basic Principles

When swilched on, the STE000 will be in
Standby mode. To select automatic sleering
simply steady the vessel on the required
heading and push Auto. Al any lime to return to
manual steering push Standby.

Aulopilot control has been simplified to a sel
of pushbutton operations, all of which are
confirmed with a beep tone. In addition to the
main 6 bulton course control keypad, the
secondary 4 button keypad provides the
following functions:-

o Track
— selects the buill in track control to allow
the autopilot to steer under the
supervision of Radio Navigation System.
® Response
— selects 3 levels of course keeping
response,
o Display
— selecls
1) waypoinl information lor display
(when available).
2) the walch alarm.,
J) illumination level.

Warning
Hand steering is not possible when ‘Auto’ is
selected. The "Slandby’ button must be pressed
to disengage the Autopilot drive.

Itis the skippers responsibility to brief all crew
members on this procedure.

When used with a Stern Drive Acluator a
special emergency manual override {acility is
provided. For details see Page 12.



2. Operator Controls

* Auto

Push 1o engage automatic
steering and mainlain current
heading.

OR

Push and hold down for 1
second to return to previous
aulomalic heading. (Display
relurns lo Auto afler 10
seconds).

Automatic Heading
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Previous Automalic Heading
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Course Changes (-1, +1, -10, +10)

Push lo alter course to port
(—)and slarboard (+) in
increments of 1 and 10
degrees.

£
A"

New Aulomalic Heading

[ALTD &

Push 1o disengage the
aulopilot lor manual sleering.
(The previous automalic
heading is memorised).

Current Heading

STHHOEY |

Push to selecl track conlrol
from Auto.

Push again lo relurn to
aulomalic sleering.

OR

Push and hold down for 1
second lo selecl previous lrack
control heading from Aulo or
Track.

(Display returns lo Track after 10 seconds).
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Automatic Heading
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Response
® Response Level Adjustinerit (see Operaling Hints)

Push loincrease ( A )or
decrease ( Y ) response level,

To display response level
wilhout changing it push both
Response keys logether brielly.

® Rudder Gain Adjustment (see Operaling Hinls)

Push and hold down for 1
second both Response keys
logether lo display rudder gain
level.
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Within 10 seconds push once
loincrease ( A ) or decrease
{ ¥ ) rudder gain.

(Response and Rudder levels are displayed for
10 seconds only)

Response Level

[LEVECT 17

Rudder Gain Leve]

| RUDDER 5

Rudder Gain Level

[FODDER 4

SLEHUER 9

Hlumination

Push and hold down Display
for | second to swilch on
illumination.

Within 10 seconds push
Display to select iflumination
level.

(Ilumination level is displayed for 10 seconds
only)

Mlumination Level

OFF =0t




3. Additional Displays
Display

The Display pushbutlon is used o cycle through

———Auto Mode

additional infermation menus, These menus

depend on the aulopilot mode and if
informalion is available.

Standby Mode
e Main Display
[=TAHDEY |

OisPLAY

N

e Compass Heading

[HOG  Zs59°|

DisPLAY
D -

o Rudder Angle

‘

[HELHM » Ze]

DISPLAY

L)

¢ Navigation Displays

See section on Navigation Displays.

lavigalion

® Main Display
ﬁmcqa.uwmm;

DISPLAY

[]

® Rudder Angle

HELM » Ziae

DISPLAY

[]

¢ Navigalion Displays

- See seclion on Navigation Displays.
DISPLAY

U

o Walch Alarm

_MATCH T

Track Mode

o Main Display

[ TEACK ™ )

OISPLAY

[

o Locked Course

T CNHDG T T Eaae
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DISPLAY

[]

¢ Rudder Angle

[HELH 5 36°]

DIsSPLAY

[

o Navigation Displays

See section on Navigalion Displays.

DISPLAY
o Waltch Alarm

AT
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Navigation Displays

With the Navigation Receiver operaling in
waypoinl mode, the following information can t
displayed (provided thal the Navigation Receiv
transmiits the appropriale information — see
Inslaflation Handbook).

o Cross Track Error

[ATE™ Aasi—

DISPLAY

[

The arrows show the direction to sleer to
rejoin the desired Track:

» Starboard

4 Port

® Bearing to Waypoint

LME M 23597 ) gt
or

[WF_T 2555 , 1

DISPLAY

[

o Distance to Waypoint

[WF 1AL

DISPLAY

[]

o Waypoint Number
Dl




Walch Alarm (not available in Standby)

® Engage the Autopilol in
AulofTrackWindvane mode.

® To select Walch alarm push Display
repeatedly unlil Walch appears.

WHTCH
The 4 minute timer is now running:-
— After 3 minultes ‘Walch' flashes on all
control units.
— Aller 4 minutes the alarm sounds on all
controf unils.

¢ Push Auto at any lime o resel the timer to 4
minutes and silence the alarm,

¢ Tocancel the Walch alarm at any lime push
Display.
AUTO 235

Warning Messages
e Off Course Alarm

[ CouEsE |
| OFF |
— Sounds if the vessel deviates froni lhe

aulomalic heading by more than the
selecled amount for over 20 secorkds.

o Low Ballery Alarm

[EATTERY
[ Lo |
— Sounds if the course comnpuler supply

vollage falls below 11 volls for over 20
seconds.

15 3.
_ : i

o Track Mode Alarms

— Sounds if no waypoinl dala is received
from the Radio Navigalion System for
over 20 seconds.

| ERRGET
[ DATA |

= Sounds il the data has (he incorrec!
lormal or if an invalid llag is sel.

|5TE @31y
| LARGE=T 1)

lmo::%:___onwm_anrm:o;_amm% p
0.30n.m. )

— Sounds when the fargel waypoin!

nuimber changes. The displayed bearing

is lo the new waypoint. PORT or STBD

indicates in which direction the autopilot

will turn onlo the new waypoint bearing.
Push Track to silence the alarm and

aulomalically steer onto the new bearing

to waypoint.

_,/\..\../.zm::m_ Override Alarm
(Inslallations with stern drive aclualors only).

o

[RFELEAZE |

— Sounds for 10 seconds when the
aulopilot is manually overridden at the
sleering wheel. Alter 10 seconds Lhe
aulopilol will relurn to Standby
automalically.

Note: Push Standby 1o silence an alarm and
-selecl Standby mode (unless indicaled
olherwise).



4. Additional Information for Sailing Vessels

_ Autotack

The ST6000 has a built in Aulotack lunclion
which will turn the vessel through 100°. This

operales in both compass and vane modes as
follows:-

Push +1and +10 keys
logether lo initiate a tack
lurning to Starboard.
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Push —1and - 10 keys
together to iniliate a tack
lurning to Port,
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Note: It is important that the rudder angle
.B:m.ach is accuralely aligned as the Autolack
function mirrors standing helm and any offsel

will change the initial tack angle.

Terem oo

[AUTO =35

|AUTO 1359

Wind Trim (Windvane Operation)
Wind Trim allows the autopilol to be superyised
by apparent wind direction. The wind direction
is read either:- .
— From the SeaTalk bys (requires Aulohelm
ST 50 unit).
OR
— Froman NMEA 0183 input on the conlrol
unit.

Push both red keys logelher o
select Wind Trim and maintain
the current apparent wind
angle.

Push and hold down lor |
second both red keys logelher
torelurn lo the previous
apparent wind angle.

Automatic Heading

12Q°

L
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Wind Change Alarm

Wind Trim uses the fluxgale compass as the
primary heading reference and aulomalically
adjusts the compass heading to mainlain the
original apparent wind angle. If changes in
apparent wind angle adjus the original
aulomatic heading by more than 15° the wind
change alarm will sound.

i

i J.v = The alarm s silenced by pushing both red

o

Display of Wind Angle

I the wind angle information is supplied using
the NMEA 0183 input or SeaTalk bus, the
apparent wind angle and tack sense ( 4 for port,
} lor starboard) is added (o the display menu
and accessed via the Display butlon.

[URHE 2357

DIsSPLAY

keys logether briefly.

| []

o ——

o Apparent Wind Angle

W1 HD

— The apparent Wind Angleis 35° —
Starboard Tack. .

v.t.ﬂrln_

Using Wind Trim

Itis important to understand lhat “Wind Ty
prevents over-reaction to gusts or sudden v
shilts. One minute is required to change the
heading in response to a permanent change
apparent wind angle. Do nol altempt to ove
the automatic sequence with the course ch:
bultons.

In gusty conditions sail a few degrees off 1
wind and pay frequent altention lo sail trim .
helm balance using the rudder angle indicati

Performance will normally be improved by
reeling headsail and mainsail a little early ral
than 1oo late.

[ .
o Adjust Apparent Wind Angle

wind angle.

Usethe + lor £10 degree
bultons lo change heading and
hence adjust the apparent




5.

Operating Hints

Response Level Adjustment

The ST6000 has three response levels which

enable tighter course keeping lo be achieved in

certain cases:-

Level 1 — Aulomalic Sea Slale Conlrol

Level 2 — Aulomatic Sea Stale Inhibit

‘evel 3 — Aulomalic Sea Stale Inhibit and
counler rudder.

When the aulopilot is swilcheqd on, the
esponse level is sel to 1. This provides the bes|
ompromise belween power consurgplion and
our se keeping accuracy and is suilable for
early all situations,

Increasing Response leve provides lighter
our se keeping at the expense of increased
uwer consumplion and general wear and tear.

is advisable lo use the minimun response
vel necessary 1o achieve {he desired course
eeping accuracy. On larger power vessels level

canimprove slow speed sleering where the
3lural yaw damping of the vessel is reduced.

te: Level 3is not recommendeq lor use al
aning speeds o in rough seas.

ack

‘make lull use of Track control the lollowing

ple points should be observeq:.

Always sleer the vessel to within 0.1n.m. of
track and bring the heading to wilhin 5° of
the bearing to the next waypoint before
selecting Track.

Always check that there are no navigational
hazards either side of the intended track.
Always mainlain an accurale log with regular
lots to verify the computed posilion read
rom the Radio Navigation Receiver,
Maintain a proper lookou at aij limes.

/point Advance
e navigalion receiver js lransmilling the
xint number to the ST6000 the waypoint
n will sound whenever a new largel

oint is selected (see Page 7). When the

Vis sounding the STE000 will maintain the
nl heading and aulomatic track conlrol is
ended. Check the displayed new bearing to
aint and when it is sale o turn onloil,

ne automatic track control by simply

pushing Track. This accepls the new targel
waypoint and will steer e vessel onto the new
bearing lo waypoint.

The lidal offset may be very dilferent on the
new beaiing, and il is good praclise lo chieck the
cross lrack erior aller a couple of minutes. |f the

Cross track error continues to increase make a
course adjustment of say 10 degrees in the
direction of the arrow. This will help the Track
conlrol correct more quickly for the new tidal
veclor.

Automatic Trim

H Automatic Trim has been selected during
calibralion the S160CO will correct for trim
changes. This cotrection can take up loone
minute to apply the rudder offset necessary lo
1eslore the sel aulomatic heading. Large course
changes which change the appairent wind
direclion can produce large tiim changes. In
these cases the aulopilol will ol immediately
assume the new auloinatic heading, and only
sellle onlo course when the Aulomatic Trim has
been lully eslablished.

To minimise the inherent time delay the
following procedure may be adopled for large
course changes.
® Nole required new heading.
® Select Standby arl sleer imanually.
® Bring vessel onlo new heading.
¢ Select Auto and lel vessel seltle onto course,
® Bring to final course with 1 ° increments,
Itis sound seamansthip to make major cour se
changes only whilst sleering manually. in this
way any obslruclions or olher vessels may be
cleared properly and due account taken of the
changed wind and sea condilions on the new
heading prior 10 engaging the autopilol.

Rudder Gain

The rudder gain level selected dui ing initial sea
trials will normally provide excellent sleering
petformance over a wide range of condiions.
However, il may be noticed that the aulopilot
lends lo be a little less slable on nottherly
headings in the higher latitudes of the northern
hemisphere (and conversely southerly headings
in the southern hemisphere). This is caused by
the increasing angle of dip of the earth's

magnetic lield al higher latitudes which has the
effecl of amplitying rudder response on
northerly (southerly) headings.

Rudder Gain Adjustment (Sail)
tis not normally hecessary lo adjust the
aulopilol gain selling once the correct level has
been established during initial sea trials,
Depending on the yachts individual sleering
characlerislics a change of one level Inay
improve course keeping accuracy when going
from northerly to southerly (increase) or

..\/%:z_m_ ly {o nottherly (decrease) headings.
.rf\\. The effect may be judged by carrying oul a sea

{rial in simooth water conditions and observing
the resulls.

Note: The eflect is reversed for (he southern
hemisphere.

Rudder Gain Adjustment (Powercraft)
The tendency towards nor ther ly (southerly)
heading inslability is more obvious in high speed
¢ralt and can be correcled by a reduction in the
rudder gain selling. Al speeds in excess of 30
knots a reduction of two levels can be required
on headings belween 315° and 045° (northern
heiisphere) or 135° and 230° (southern
hemisphere).
Two options are available 1o controf this:-
® Manual (Low speed and displacement craft)
The rudder gain conlrol may change by one
level when going from nor therly to southerly
(increase) or southerly to northerly
(decrease) headings.

The effect may be judged by carrying out a
sea lrial in smooth waler conditions and
observing the resulls.

Note: The effect is reversed for lhe southern
hemisphere.
¢ Autoadapt (High speed planing cralt)
The ST6000 can be set 1o aulomatically
reduce the elfecls of Hor e ly heading
instabilily. This leature is selecled in
calibration mode by enlering the Latilude
(see Inslallation Handbook, Calibration,
section on Aulo Adapl'). When selecled the
ST6000 automatically adjusts the Rudder
Gain depending on the coinpass heading,
removing the need for manual adjusliment.

Rudder Gain/Speed Adjustment (Powercral
High speed planning craft exhibit very dillerent
sleering characlerislics when on and off the
plane. As a resull it is generally necessary lo
adjust the Rudder Gain selling when going lron
displacement speed to planing speed or vice
versa,
Tvio oplions are available to achieve this:-
¢ Automalic
When the ST 6000 is used with an Autcheln
ST50 Speed Instrument or Tridata, Rudder
Gain is adjusted aulomatically with boat
speed. There should be no need for any
manual adjustment.
® Manual .
(Ho ST50 Speedy Tridala)
The Rudder Gain selling may be increased
by one or two levels when dropping from
planing speed lo cruise speed and decreased
by the same amount when returning to
planing speeds.

Note: Itis important 1o make the gain
adjustment after dropping lo displacement
speed and before returning lo planing speed.

Nole: The adjustment of Gain with boal speed
is normally only required for high speed planing
powercrall.

Unsalisfactory Steering Performance
I the STE00O has been installed and set up in
accordance with the instructions in the
Installation Manual it will provide excellen|
steering petformance over a wide range ol
conditions.
It performance drops but the aulopilol s still
working correctly, the following simple checks
should find the fault:--
¢ llasa magnelic influence been introduced
near lhe fluxgate coinpass? i e. anchor,
chain, radio equipment, loudspeaker, lools,
generator elc. Check thal the aulopilot
compass heading slill corresponds with the
steering compass.

¢ Areall fuses inlact, circuil breakers
engaged? ’

® Areall screw connections light and free of
corrosion.



® I the aulopilo! fails 1o hold course check the

Rudder Gain level, Has jt been changed-frony
the initial sea trials level (check in Installation
Manual)?

® Ilthe vessel wanders check that the Rudder
Reference Transducer linkage is secure with
no free play.

Hydraulic Drive Unils only..

® Check that all unions are light and bleed

system to remove ajr.

Failure of Drive Unit to Disengage

The mechanical drive actualors of the ST6000
are designed to ‘Fail Safe’ — whep power is
disconnected the drive unit wijj disengage
leaving the steering system free for manual
conlrof.

When Standby is selected the actuator will
Disengage leaving the sleering free,

Itis remotely possible that a faylt could
develop which could cause the acluator to
remain engaged even when Standby is selected.
I this happens:-
® DISCONNECT THE MAIN CIRCUIT

BREAKER TO THE AUTOPILOT — THE
STEERING WiILL IMMEDIATELY BE FREE.

or

¢ IN AN EMERGENCY THE ACTUATOR
CLUTCH CAN NORMALLY g
OVERRIDDEN BY TURNING THE
STEERING WHEEL HARD.

Lis emphasised that this faull js exlremely
nlikely and can be immediately corrected as
escribed.

If preferred a separale Override switch can be
ted close to the sleering posilion which will
reak the actuator clulch drive for Emergency
se.

tern Drive Actuator

anual Override Option

hen used with a slern drive acluator, the
6000 can be sel up to aulomalically release
e drive if the steering wheel js turned in an
nergency silualion. After releasing the drive
il the ST6000 will return to Standby and
und the manual override alarm for 10
conds.

zam:__.imm_smw_oqcmmi:.m u_oz_
drive actualor only. :
Control Unit Display Adjustment

The conlrol unil display is designed o provide
good legibility over a wide range of viewing
angles. However it is recommended thal
wherever possible the control unit is mounled so
thal the viewing angle is normal to the LCD
display when the helmsman is in the usual
sleering position. I the control unit is mounted
so thal the usual viewing position is al an angle

lo the LCD display the LCD contrast can be VA
adjusted 1o improve legibility. o/

® Push Display and Track together
momeniarily,

[ETSFCRY ]

® Push A loincrease, Y lo decrease conlrast
level. Continue until the display has oplimum
legibility when viewed from the usual
helming posilion.

® Push Display and Track togelher
momentarily lo slore the selected contrast
level.

Note: Increasing the contrast level will suit
inslallations where the instrument is normally
viewed f1om below.

Deciease
Contrast
Ralio

s s/

Hormal
wv Viewing

Position

.V Inctease
Conlrast % ,
Ratio :

6. Maintenance

The autopilot is one of the most used and
hardest working items of equipment on board,
and therelore musl receive ils fair share of
altention and routine maintenance. The working
parts of the drive syslem are sealed and
lubricated for fife during manufacture and
therelore do nol require servicing.

Regular inspection of the installation is
recommended in the following areas where
applicable.

1. Check lension and alignment of the drive
chain (Rotary Drive) and lubricate with good

\.
Q qualily waler proof light grease.
2.

Check that Hydraulic Sleering systems are
Iree from leaks and {rapped air, Bleed when
necessary lo remave air from the system.

3. Check thatall inler-connecling cable

lerminals are lully tightened and corrosion
free.

4. Check that external walerprool sockels are

capped when nol in use and periodically
spray with WD40 (or similar) to protect from
corrosion.

5. Check thal the heavy power supply cable

connections are light and free from
corrosion.

/. Safety

Passagé making under autopilot can greatly

increase the pleasure of the voyage and enst

the crew can relax. However this can lead to
dangerous lack of attentjon Lo basic seaman:

The following rules should always be obserye

o Maintain a permanent watch and check
regularly all round for other vessels and
obstacles to navigations. No matter how
clear the sea may appear a dangerous
situation can develop rapidly.

¢ Maintain an accurate record of the vessel!
position either by use of a radio navigatior
receiver or visual bearings.

o Maintain a continuous plot of position on a
current chart. Ensure the locked autopilot
heading steers you clear of all obstacles.
Make proper allowance for Tidal Set — the
autopilot cannot!

¢ Even when your autopilot is Jocked to the
desired Track using a radio navigation
receiver maintain a log and a regular
positional plat. Radio navigation signals car
produce significant errors under some
circumstances and the autopilot cannot
detect this situation.

¢ Ensure that all members of zew are famili;
with the procedures required to engage an
disengage the autopilot,

¢ When searcom is restricled a crew membe,
must be close to a controf unit at alf limes it
under autopilot control,

¢ On Powercralt permanent watch should be

maintained at the steering station when at
speed with the autopilot engaged.

Your Autohelm ST6000 will add a new
dimension to your boating enjoyment, however
is the responsibility of the skipper to ensure Lhe
safety of the vessel af all times by careful
observance of these basic rules, -



8. Fault Location Procedure

The ST6000 has been designed 1o achieve very
lugh standards ol reliability combined with ease
of servicing.

If a fault should appear, please double check
that all connections in the connector unit are
sound and thal the power connections are light
and lree lrom corrosion. If you are salisfied thal
all connections are sound, the simple check
procedure tabulated below will assist you (o
locate the most likely faull area.

It the aulopilol switches on but does not
operate correctly, check the rudder angle and
heading displays on the control unit. If these
appear incorrect, double check all connections
from the course computer lo the coimpass and
rudder reference transducers.

In the case of a sailing yacht fitted with a
vindvane syslem il a faull occurs only in vane
node then it is likely thal a fault has developed

DO RED KEYS
EMIT BEEP TONES
WHEN PRESSED?

FAULT
N
COURSE
COMPUITER

DOES THE
INSTALLATION
HAVE ONLY ONE
COHIROL UNIT

in the vane head or the inlerconnection syslent.
~ Since the course computer houses the
majority of the electronic conlrol sysleni there is
a high probability that if an electronic fault has
occurred it will be located in this area. The
course compuler unplugs easily lrom the
conneclor unit for servicing. (see Inslallalion
Manual). '
Control Units are removed by undoing the two
thumb nuts (accessed from behind). Discottnect
the cables by rotaling the locking rings
anliclockwise belore separaling the conneclors.
The faully unit should be removed and ’
relurned fo your nearest service agenl. Y
I any difliculties ar ise, please consull ~
Nautech's Product Suppotl Department in the
U.K. or your own Mational distribulor who wi}
also be able lo provide expett assistance.

DOES THE
FAULT occun
I OHE COtroL
vty orey?

9. Warranty, After Sales Service

Limited Warranty
Naulech or its appointed Disliibutors or Service
Cenlres will, subject lo the condlilions below,
reclily any failures i this product due to laully
manulaclure which becomes apparent within
Iwelve months of ils purchase dale.
Equipment used in the country ol purchase
should be sent direclly to the aulhorised
Distiibuter for that country or its appointed
Service Cenlies. The product will then be
serviced Iree of charge and relurned promptly
direct to the sender.

N, Equipment used oulside the country of

..r\;;:&&% can be either:-

a. Relurned lo the Distribulor or Dealer in
whose country of om whom the equipment
was originally purchased — it will then be
serviced free ol charge and promplly
telurned direcl to the seider, or

b. The product can be returned lieight pre paid
to the authorised Dislribulor or ils appointed
Service Cenlres in the country in which the
product is being used. )l will then be serviced
and relurned direct lo the sender on the
basis thal the Disliibutor or Service Cenlre
will supply any parts used free of char ge but
lhe sender will be invoiced lor the necessary
labour and 1elurn shipmenl at the local rate.

Conditions

The warranly is invalid it--

a. The product has been misused, inslalted or
operaled nol in accordance willi the slandards
defined in this mannual.

b. Repairs have been allempled by persons other
than Naulech approved Service personnel.

Full International Warranly

Hautech or ils appointed Distributors or Service
Cenlres will, subject {o the conditions below,
reclily any lailures in this produce due to faully
manulacture which become apparent within

Q~<m_<m months of its purchase dale wherever

- e vessel and the product may be operaled.

Conditions

L. The product must be inslalled aboard lhie
vessel in the counlry of purchase.

2. The producl must be installed in accordance

wilh the recommendations issued by

Nautech Ltd.

3. The installation must be carried out Lsan
installer approved by Naulech: altern divel
installation must have been inspeclea and
approved by Nautech or ils approved insta

4. The Warranty Registration Card mus! be
completed by:-

— The Owner or User.

— The Dealer supplying the product

— The Inslaller.

5. The Full Inlernational Warranly is inv ilid 1f
{a) The producl has been misused, o1 insla

or operaled not in accordance wili
standards defined in this handbock.

{b} Repairs have been allempled by erson
other than Nautech approved Ser sice
personnel.

{c) The warranly card has not been ¢ mpled
correctly or is not accompanied by proot
purchase.

Claim Procedure

1. The product should be sent direcl 1o Haulec
or ils appointed Disltributor or Service Cenlt
nearest lo the vessel. The compleled \arrai
Card and prool of purchase musi accempan
the claim. The product will then be se: viced
Iree of charge and returned promplly lirect
the sender.

2. Naulech, its Distributors and Service Cenlre
are nol fiable for any charges arising from vic
lo the vessel not to atlend to the prod-icl,
whether under warranty or nol, nor fc: sea
liials or any other work associaled witii the
inslallation. The right is reserved lo charge
any such services al the local rate.

Alter Sales Service

Your ST6000 is designed lo give you kiny
service and reliable perforimance wherey o you
sail. To ensure that you can always recei 2
brompl and expert atlenlion in case of ar 7
dillicully, Nautech has established a worl Jwide
nelwork of AUTOHELM SERVICE CENTJ ES.

Please contact your nearest Service Cealre ic.
assistance. Always have ready:-

= Your wartanly card.

— Piool of purchase.
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e ST6000 is a modular automatic pilot system
3 can be buill up to malch the individud
Juirements of most types of vessel. A range of
h efficiency rotary, linear, and hydraulic

Ider drive unils are available,

'he STE000 is SeaTalk compalible providing
dala sharing with the Autohelin range of
Talk instruments,

Course

Power
Supply

Computer

The control unit has a built in interface which
will accepl navigation and wind angle dala lo
0180/0183 format.

A win control unit installalion is shown below.
The most basic installation (2123 -F drive unif)
would consist only of a cenlral course computer,
drive unit, fluxgate tompass, rudder reference
unit and a single controf unit.

Fluxgate Coinpass

Rudder

Reference

Unit 0
. ", — w

Drive Unit

1.1.1 Course Computer

The course compuler houses the
microprocessor, electronic control circuitry and
power amglilier for the drive unit.

The course computer is splash proof only and
hust be mounted in a dry and protecied
position.

The course compuler s available for operation
with a 12V power supply only.

_AA
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l////

- 207mm (8 2in)
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D —
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130mm

71mm
{2.8in)

(5.3in}

;

;1v-1.2 Control Unit (Cat. No. 2124)
he control unit is designed for above or below
deck mounting.
The control unit accepts NMEA navigation and
wind angle data inpul.

— _A

A f

110(4.3in)
—

120mm (4.3in)

38 75mm (1.5in)
23 25mm (0.9in)

1.1.3 Fluxgate Compass (Cal. No. 2130)
The lluxgate compass has been especially
developed for marine application. The compass
conlains a gimbal mechanism to permil accurate
readings with pitch and roll movements up to
-F35°. The compass is bulkhead mounted below
decks and connecls directly to the course
compuler,

The tluxgate compass may be mounted above
:ck on steel vessels however autopilot
etformance may be degraded due to the

increased motion.

A\

76mm (3in)
_ ‘!' —




.4 Rudder Relference Transducer
[. No. 2131) <
 rudder reference transducer provides the
rse compuler with a precise rudder posilion.
mounted on a suilable base adjacen 1o the
der stock. The interconnecling cable

tects directly lo the course computer

rector unit.

152mm (6in)

139.7mm (5.5in)

) Type CR Interface Unit
No. 2085)
dard ST6000 course compuler can be
cted to the solenoids on a constant
g hydraulic power pack using the Type CR
ice unil. The unit also provides
ctions lo energise a solenoid operaled
 valve il required. The type CR Interface
vould only be used wilh 12V systems.

..,m }
AVe]

‘ 69.5mm _

{2.7in)
. 125mm (5.9in)
(O Jn_
i D |4

€

i D |§
o o
e a——

5
60mm (2.37in)
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1.2 Drive Systems

The ST6000 offers a choice of Mechanical, Stern
Drive or lydrautic Drive Unils. Al vessels with
hydraulic steering will require a hydraulic drive
unil (se« 1.2.4).

Mechawic a sleering systems may be driven
with either a rotary or linear drive unit_ If space
permits the linear drive unit provides the
simplest inslallation by connecling directly fo the
rudder stock liller arm. It may also be used to
power sleer the vessel if steering linkage failure
occurs. .

Vessels with stern drive (1/0) engines and
le operated power steering valves should use

e slern rive actualor (see 1.2.3).
1.2.1 Rotary Drive Unit (Cat. No. 2037) Specilications
The Autohelm Rotory Drive Unils provide Supply Vollage 12 volts
smooth powerful sleering commands with -
virtually silent operation, Peak Outpul Torque 20Nm (180ib in)
A rugged eleclric molor drives a precision Maximum Shalt Speed 33rpm
epicyclic gearbox via a high tensile bell drive. An Power Consumption
electronic clutch is lolally lail-sale yet transmits (typical average) 2 —4amps
?m: .oS.:m _8.Qm with no m__cummm.. Suilable for vessels up lo 14m (45h) LOA
The drive unils can be mounted in any - -
allitude simplifying installation, Maximum displacement 11800Kg (260001bs
. 20m
B 274mun (10 Bin) Ao.au.._w . 256mm (10in)
I /T _+
£ ezl =
c ga| ©
s8N —
] EE
a g |I||I|L 3 m m A— \ p
1 J L™ 2 Holes 12.5men (0.5in) diamete




.2 Linear Drive Unit (Cal. No. 2039)

Autohelm Linear Drive Unitsare of *
standing design which leatures powerful
ust, fast hard overtimes and near silent
ration. When backdriven Ihe movement is
oth with minimal backdrive lorce. Using a
) lensile belt drive and epicyclic reduclion
rbox the powerful electric molor is controlled
n electronic fail-safe clulch,
he design is highly efficient ang provides
 performance for minimum current
sumplion.

ler arm of adequale strength must be use
ansler drive from the drive unit to the

Jer shaft. Both Edson and Whitlock Marine
ide suitable standard tillers,

Specifications
m:i% Vollage 12 volts
Peak Thrust 295Kg (650ib)
Maximum Stroke Speed 2Bnun/sec

(1 Jin/sec)
Maxinum Stroke 300mm (12in)
Overall Lenglh at
Mid Stroke ‘A’ 700inm (27 5in)
Tilter Arm Lenglh ‘p*
(1:35* Rudder) 250mm (10in)
Maximum Rudder Torque 735N (65001b [n)
Power Consumption
(typical average) 1.5 — 3amps
Suilable lor vessels up lo 14m {451) LOA
Maximum displacement 11800Kg (260001bs)

79mm (3 Jin)

'e

O’I ||O

4 oll Fixing holes suitable lor 10mm {0.4in) bolis.

% 63.4mm (2.5in)

1.2.3 Stern Drive Actuator

The Stern Drive Aclualor mus| only be used on
stern drives with cable operaled power assisled
sleering.

The drive unit operales the power steering
valve identically 1g the sleering cable. A clulch
disengages the drive unit lo allow manual
steering when the aulopilot is disengaged.

Two inslallation kits are available lo allow
conneclion lo different engine manufaclurers
equipment.

Manufactirer

Volvo Penta

Mercruiser/OMC/Yamaha

Specifications

Description Size
Hardover/Hardover time (Unloaded) 88 secs
Slioke 190mm (7 5in)
Power Consumplion :

(Typical Average) 1.5 — 3amps
Maximum Thrust 150 Kg 1 {330ibs

T
g [
|
£
g
R A ./ _

220mim (8.66in)

240mm (9.45in)

460mm (18 1in) mid-stroke

Il




-2.4 Hydraulic Drive Units )

VO reversing hydraulic drive units are available
pending on the size of the vessel and the
splacement of the ram,

The vessel size and displacement
commendalions given below apply lo direclly
iven sleering syslems. When a power sleering
stem is fitled the vessel size and displacement
ommendations can be ignored.

e lype O hydraulic drive unit consists of a twin
inder piston pump.

[he high volumelric elliciency of the piston
mp provides precise conlrol.

*O O =
S) ° in
o
0 o O £
0N m
’ | — X
l!’l{f. [ - -
156mm (6.1in) 60mm (2.35in)
2 1

tydraulic drive unit consists of a precision
pump with integral check valve block
nbya conlinuously raled servo molor, The
 drive molor is connected directly to the

e compuler which also regulales peak
pressure,

-9l

T ————
190mm (2.5in)

- —_ -
1170 (4.62in)

103mm (4.07in)

1.2.5 Constant Running Power Pack
When steering loads require a ram capacily
above 1cc¢ (24in%) the Autohelm Constant
Running Powerpack provides the ideal aulopilot
drive syslem,

Hydvaulic fluid is provided from a sell
contained reservoir and flow to the steering ram
-is controlled by integral solenoid operaled
valves.

For the most rugged and demanding sleering
applications the Aulohelm Constant Running
Powerpack is the oplimum sohution.

Used vith a solenoid operaled bypass valve
and separale hydraulic ram this system is
recommended for heavy duty applications on
large mechanically sleered vessels.

Specitications
Type O Type t
Supply Vollage _w volls 12 volts
@_28 Peak Pressure 30 bar (450 psi) 50 bar (750 psi)
Flow Control Integral Pilot
Check Valve
Peak Flow Rate (unloaded) 49%0cchnin 1100cc/min
(30inininy (67in3/min)
Minitmum Ram Capacity &0cc (Jin3) 130cc (Bin3)
rm::_::_ Ram Capacity 130cc (8in3) 230cc (14in3)
< Ram Type Double Ended Single or
- (balanced) Double Ended
Power Consumplion {lypical average) 1.5~ 2.5amps 2 - 4amps
Maximum Vesse! Size 8m (261) 13m (4211)
Maximum Vessel Displacement 3000Kg (66001bs) 11800Kg (26000ibs)
356mm (14.6in)

-

ﬁ :ﬂo@

LI 1

262mm (10.3in)

S |

24mm @.8in)

Type CR1 Type CR2
12 volis 12 volts
50 bar (750 psi) v 50 bar (750 psi)
3000cc/min (180in u\:_ma._ 4500cc/min (270inmin)
Minimwm Nam Capacity . 400cc (24in)) ) 750cc (46in3)
Maximum :...l:..m—xa:. 750cc (46in3) 1500cc (92in3)
Ram Type , Single or Double Ended Single or Double Ended




Power Pack Selection {Constant ::m::é
Hydraulic power pack selection depends on Ihe
vessels overall length and the displacement of
lhe steering cylinder,

Using figure 2 establish the target hardover
itne for your vessel. This is combined with the
teering cylinder displacemen jn figure 3 1o
elect the appropriale hydraylic power pack.

Note: If power packs other than the Aulohelm
models are used wilh the ST 6000 the following

solenoid specifications musl comply:
Pullny Voltage = less than 8V
Driop out Vollage  — grealer than 2V
Operating Current — less than 5A

ig. 2
i Hardover — Hardover Time Recommendations
30
25 -
,_
8 -
15 -
10 -
T T T T T L T T T
12 14 16 I8 20 22 24 26 28 30 Melres
.J/n{- T T T
40 50 60 70 90 100 Feel
3 Power Pack Selection
g]
T cni
25- e
N°l
Type CR2
15+
101
JJ‘J[. T T T T N
30 40 50 e 30 wo 100 110 Cubic Inches
r,-./ T T T
500 1000 1500 2000 c

Steering Cylinder Displacement

2. Inslallation

2.1.1 Course Computer

Mounting Posilion — Delow Deck

The course compuler should be positioned in a
dry protecled area of the vessel free from high

operating temperalures and excessive vibration.

It can be mounted in any atlitude. Care must be
taken to aflow at least 15mm (6in) clearance all
round 1o aid heal dissipation from the power
anplifier in the unit. Do not mount in the engine
roon,
DO NOT position the course compuler so thal
il will:
-2 Receive any direct waler splashispray (lrom
(i Bilgealch elc).
‘N Be liabie to physical damage from heavy
items.
® Be covered by other equipment or onboard
gear.
® Be close lo major sources of transmitted
energy (Generalors/SSH3 ralios, Aerial
Cables etc).
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Mounting Instructions

® Remove Terminal box lid {Fig. 4).

® Unscrew two internal thumb relaining nu
(Fig. 4).

¢ Unplug terminal box.

¢ Position lerminal box in correcl location,
mark oll and pilot drill for the 4 self tappin
screws supplied (Fig. 5).

¢ Screw lerminal box into place.

¢ Plug course computer unit lo lerminal box
Relighlen thumb retaining screws.

The course computer is now ready lor wiring
(see 2.3).



2.1.2 Control Unit
The control units must be Mmounted close to the
sleering stalions and are designed for above or
below deck installation. Position them where
they are:-
¢ Normally viewed straight on for besy display
legability.
® Reasonably well protecled from physical
damage.
® Atleast 230mm (9in) from a compass.
® At least 500mm (20in) from radio receiving
equipment,
¢ Accessible from behind to secure in place
and run cables.
Note: The back cover is designed to breath
through a duct in the cable boss 1o prevent
moisture accumulation. .

Mounting Procedure (Fig. 6)

he mounting surface must be smoolh and flat.

8 Use the template provided to mark the -
cenlres of the two lixing holes and central
boss.

lote: Adjacent instruments should have a 6;m

1/4in) separation lo allow room for the

roleclive covers.

Drill to Amm (5/32in) diameler.

Use 50mm (2in) diameler cutter to drill the

hole for the central boss 1.

Screw the lwo fixing studs 2 info the back

cover.

.6

® Pass lhe cable (ails through the tentral hole
and secure lhe instrument with the thumb
nuls provided 3. (A sealing gaskel 4 is
already allached lo the back cover).

2.1.3 Fluxgale Compass

The fluxgate compass may be atlached o a
convenient vertical surface using the self
tapping screws provided (Fig. 7).

Fig. 7

Correc! posit ioning of the fluxgale is crucial i
ultimale performance from the autopilot
installalion is fo be achieved. The fluxgate
should ideally be positioned as near as possible
to the pitch and roll cenlre of the vessel in order

to minimise gimbal disturbance (Fig, 8)
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Itis very important lo ensure that the fluxpate
is positioned al least 0.8in (21 6in) away from
the vessel's steering compass in order {0 avoid
deviation of both compasses. The (hxgate must
also be positioned as far away as possible Iromn

large iron masses, such as the engine and ¢!
magnelic devices which may cause deviatior
and reduce the sensilivily of the sensor. If ai
doubt exists over magnetic suilability of the
chosen sile, the position may be surveyed u-
a simple hand bearing compass. The hand
bearing compass should be fixed in the chos
position and the vessel swung through 360°
Relative dilferences in reading between the
hand bearing compass and the vessel's mair
steering compass should ideally not exceed .
on any heading.

Installation Precautions

Correct inslallation of the course compuler a
lluxgate compass is vilal to the success/ul
performance of the ST6000.

2.1.4 Rudder Relerence Transducer
The rudder reference unit mus be mounted
a suilable base adjacent to the rudder stock
(Fig. 9) using the self lapping screws provide
The base height must ensure correc| vertical
alignment of the rudder reference unilarm a
tiller arm. i il is more convenient, the rudder
relerence unit may be mounted upside down
(logo downwards), but if this is done, the red
green wires must be reversed in lhe connecli
unit, .

Fig.9

Mounling
Base
|

| . -
The rudder reference unit has a built in spr
lo remove any free play in the linkage 1o the
tiller. This gives very precise rudder posilion



The rudder reference arm movement is
fimited to -J-€0°. Care musl be takey during
installation 1o ensur e the rudder relerence arm
is opposile the cable enlry when the rudder js
amid ships. Failure 1o do this could resull in
damage if the rudder relerence armis driven
onto its end stops by the sleering system
(Fig 10).

Fig 10

Travel

~

Rudder
Amidships

“ontrol Dimensions

Lis important lo ensure thal the dimensions sel
ulin Fig. 11 are within the fimits sel ar the
ller arm and rudder relerence arm are parallel
) each other.

ig. 11
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With the rudder amidships, the rudder
reference arm should be opposile lhe cable
entry and al %)* o the connecling bar. Minor
adjustment can be made by slackening off the 3
securing screws and rolaling the transducer
bodly.

The tiller pin must be positioned within the
limiits shown in Fig. 11. Ideally dimension A
should be 140mm (5.5in). However changing
this within the fimits shown will nol degrade the
autopilot petformance but will slightly alter the
scaling of the rudder angle display on the control
unit. The liller pin is secured to the litler arm

using the self Lapping screws provided. C

Cul the studding X (Fig. 11) to length and
screw on the lock nuts Y (Fig. | 1) and ball pin
sockels. The sockels can then be pressed onlo
the pins. Move the rudder from side 1o side 1o
ensure the linkage is lree from any obslruction
al all rudder angles.

2.2 Drive Syslems

2.2.1 Rotary Drive Unit

The rotary drive unit is coupled to the sleering
mechanisim by a chain drive. Mos! sleering pear
manulactwers supply special autopilol chive
altachiments and many include {his facility as
standaid.

Having selected the position lor atlaclment of
the autopilot drive chain it is necessary to
determine the chain reduction ratio. Count the
number ol lunns of the steering gears’ shall (this

=45 the driven sprocket) when the rudder is

“riven from har dover 1o hardover., Use Fig. 13

b determine the spiockel sizes required.

Fig. 13

1 Rotary Drive Chain Reduction Ratios
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These redluction ratios will provide good!
steering performance for most vessels with an
approximate 10 second Hardover-l lardover
lime. If the vessel is thought 1o have unusual

ki Meering characteristics, Haulech's Procduct

upport Department or one of our authorised
representatives should be contacled for advice.
Standard 38" or 112" pitch chain is
recommended for the chain drive and the drive
sprockel ideally must not have less than 13

teeth. Bore and keyway dimensions for 11
unit sprockel are delailed in Fig. 14.1tis
essenlial that these bare and keyway
dimensions are striclly adhered to. All spr
must be keyed and grub screwed o their
and lnally secured with ‘Loclite’.

Fig. 14
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The drive unit is mounted by balting to a
substantial frame memiber {Fig. 15). The
mounting foot is secured to the drive unit L
four equally spaced caphead screws and m.
rolated through 90° to provide a more
convenient mounling position il required
(Fig 16) In some cases, it may be necessary
labricate a special Irame lo mount the drive
It should be noled that chain tension can e»
230Kgs (50Qts) and thus an extremely ripi
tmounting structure is vilal lo mainlain goox!
chain alignment. Installation failures can oct
this area and it is desirable to ‘over enginee
Ihe drive unil mounting. All lastenings shou
secured by lock washers.



Provision mus also be made for chain
adjustment which js most easily achieved by
removable shims placed ynder the mounting
foot or by elongated clearance holes in the

mounting frame as illusisated in Figs. 15 and |6,

Both sprockels must be accuralely aligned 1o
run in the same plane and correcl alignment
must be carelully checked by means of 3 straight
edge.

The gearbox may be mounted in any
convenient allitude. | addition, the drive
sprocket may lace any direction since steering
sense can be correcled when the installation js
complete by reversing the polarily of the drive
molor conneclion (see section 3.5). Finally, the

chain chould be tensioned untit it js just tight
and conlributes negligible lost motion o the
5.:5 system. Total los| molion between the
driven sprockel allached to the sleering syslem
and the rudder stock should not exceed 2% of
lotal movemeny under any circumstances, if lost
molion exceeds {his level it must be correcled,
otherwise sleering performance will be

impaired.

Having completed the drive unit instalfation,
turn the steering wheel from hardover 1o
hardover and check that the chain and

sprockets driving the aclualor move freely and
in alignmeny,

{

2.2.2 Linear Drive Unit (Fig. 17)

The linear drive unit couples directly to the
rudder slock al the tiller arm radius shown
below:-

ILis preferable 1o couple the linear drive unit
lo the rudder stock via an independent lifer arm
(Edson and Whitlock offer a slandard fitting). In
certain cases, however, it may be possible 1o
couple the pushrod to the same liller arm or
rudder quadran! employed by the main sleering
linkage. i is important to note that the linear
drive system can exer| a thrust of over 295Kgs

. ..iwmwc_c&. I any doubt exists about the strength

of the existing tiller arm or rudder quadrani the

...V\m_oma:n gear manulaclurer musl be consulted,

When siling the linear drive unit, the lollowing
points should be noted:.
® The drive uni mounting bracke| may be
altached to any horizontal or vertical surface,
If necessary the drive unit may be mounted
upside down,
® The ball end fitting will allow uploS°
misalignment between the pushrod and liller
arm plane of rotation, Accurale angular
alignment js exlremely important and under
no circumstances should the above limil be
exceeded,
® The mounling brackel should be bolted 1o a
substantial frame member. Always over
engineer lo ensure reliabili ly and
mainlenance of correc| alignment.
® With the rudder amidships the drive upit
must be at right angles to the tiller arm,

Fig. 17

Mid

— e -

Stroke

Installation

The pushrod ball end must be allached 1o
liller arm using the fixing bolt supplied will
flange positioned between the ball end andg
tiller arm (Fig. 18). It is vitally important th;
lock washer supplied is used and thaf ther
lully tightened.
The mounting bracket should be altache
wilh four slainless steel M10 bolts with loct
or lock washers.
Having installed the drive unil turn the
sleering wheel from hardover to hardover a
check that:.
¢ no part of the drive unit fouls the vessels
struciure.

¢ the mechanical limit slop on the vessels’
steering system is reached before the
actuator reaches its mechanical limit,

® angular movement of the balf end fitting i
less than 5°,

Fig. 18 —

tlole Dia.
13mm (33/61in) —..
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2.2.3 Stern Drive Actuator

he drive unil can be fitted to power assisled
tern drive systems made by Volvo Penta,
ercruiser, OMC and Yamaha. Adilferent

nstallation kil is required lor each
anufaclurer,

Installation

¢ FPush the mounting bracket behind (he
sleering cable sliding the location pins either
side (lop and boltom) of the Volvo power
steering block (Fig. 20).

® Ensuring that the bracket clamp s correclly
orientated (larger diameler towards engine)
place the brackel clamp belween the valve
block and cable clamp nul and atlach with
the lour hexagonal bolls supplied. Tighten
the four bolts evenly unlil the bracket is
securely located (Fig. 20).

olvo Penta Installation

Using D129 Kit, Fig. 19)

he stern drive acluator should be connecled to
he centre hole on the tiller arm. On twin engine
nstallations this is the position used 1o connecl
he engine tie bar to link the two liller arms.

Adaplor Pin 1
i (Single engine
Adaplor Pin
(Mulli engine mountl) /
mount)
ig. 19 / —
- < .
Small
Spring
g Ciip
-/ I\
m_._:
Pin  Hylock
Her Pin . m

d
Py

_ ﬂ g
b @
)

4.

R Mounling
0“_2 Birackel
Brackel
Clamp
Hexagonal Spring ’
Key Bolt (4 of() Washer (4 olf)

Steeriny Cable Cable Clamp Hul

bracket

¢ Uncouple the engine lie bar from the
ouldrive liller arm by bending back the lock
tahs and removing the cotter pin. This
shewild be replaced with the mulli-engine
adntor pin, ensuring thal it is secured
properly with a split pin* (Fig. 21) (on single
engine inslallation, fil the single engine

adaplor pin in the vacant middle hole in the
liler arm).

Valve shoulder to
temain oul of

Fig. 20
s brge
DI2) Mount Bracket  Location Pin Bracket Diameter Valve B!
A
N /
W — N. (@) , o) _ —_—
.-.i: - 0t —
\" _ —_ |
[]
]
Steering Cabile Bracket Clamp m o
D129 Mounling Bracket Volvo Penta 8] O -
E Sleering Valve Block
. {v e ——————— Cable Spool Valve Shoulde

Clamp Nut

® Allach the drive unit to the bracket usir
long cotter pin and split pin provided. 1
small spring clip can then be used 1o alt
the drive unil to the adaplor pin
(Fig. 21).
¢ Slowly lurn the sleering system from hai
over lo hard over. IT IS MOST IMPORT2
that the drive unit and the adaptor pin
bracket do not touch any part of the engi
or steering system

Fig. 21
Valve
Drive Unit Block
i
[L ) -
Drive Unit /S Q- _
ﬁ||l [T Small Spring Clip Engine Tie Bar
___ Sphit Pin®
[ s
\ - R
Split Pin




ercruiser Installation

e drive unil should be mounted onto the liller

Installation
® Remove localing pin ataching cable 1od to

Fig. 24

165mm (6 Sin)
Side View (Sleering hard (o port)

-

liller end block and slide the drive unit 'C*

d block and the pushrod connecled lo the brackel over the end block, .H_ =1 — l
ble end sheath via a custom tounling ® Secure by pushing the supplied clevis pin ol f -
ackel. The first stage ol inslallation is 1o fil the upwards through the drive unit ‘C’ bracket, _l\n_ o _ — | ) ————
slom bracket:- end block and cable rod end. \.ﬂﬂ I = D = >
® Secure lhe assembly by insey ling the lwo I R —
ereruiser Bracket Mounting Kil (D137) sphit pins through the drive 'C' bracket T / mﬂﬂwﬂ_ o
22 En. 23).
¢ With the helm turned hard 1o porl, assemble ~ Fig 25
M5 Bolts Spring Clip the adaptor pin brackel and brackel clamp Adaptor Pin
onta the cable end shealh using the 2 sockel o . TopView Bracket
head bolts provided. This should be R ——
C > : . o T I/ v
positioned 165mm (6.5in) from the drive unh ZL ~ u— — Drive Unit
‘C’ brackel clevis pin. Make sure the adaptor Tl — — o
] pin bracket points upwards. (See Figs. 23, 24 _‘l ~ =\ J _
Adaptor Pin & 25). _./
Bracket A . .
® Position the drive unit pushrod over the top L
A of the adaplor pin and secure with the spring Spwing Clip
mpn_ﬂ, clip (Figs. 23 & 25). — . . . -

Spht Pin ¢ Slowly turn the sleering system from hard _J;o::__:n I a Resliicled Area . unil but m__os:_..m mmz._n_e:_ ._Mmm length __o
over lo hard aver. IT IS MOST IMPORTANT an obstiuction prevents inslallation of the accommodale the drive unit movement.
that the drive unit and the adaptor pin drive unil as supplied, the main body can be ¢ Once again using the steering wheel to mc
bracket da nol touch any part of the engine rolaled relative lo the mounting brackel as the rudder from hard over 1o hard over an

i or steering system. loflows (Fig. 26): - . check thal the cable does not catch on any
.m..”sm ® Renove Ihe 2 fixing screws and gently slide part ol the vesselffittings.
Fig.23 . the cover forwards, ensuring that _.__m four Fig. 26 Fixing
Adaptor Pin  Cable End Tiller End Drive Unit cables do not pull from the plus inside the Screa
e View Bracket Sheath Cable Rod Block ‘C' Brachet cover. ‘
¢ Slacken off the lock nul and rolate the main
body as required.
® Relighten the lock nul securely and make
sure that the lock nut is no more than one
turn from the starl of the thread. _
“ ¢ Replace lhe cover laking care not to lrap any _
S cables.
i/ /_al,_H .IQ‘ | ¢ Using the steering v:heel move from hard bock Ful Froat Cover
I %.w! — d over 1o hard over and check that no part ol T T~
\\\Wnﬂ_”_ 'n Drive Unit the drive unit louches any part of the 2ins
';_l“f.ﬂmfu.f vesselflillings.
—N\ .. Cable Conneclion A Vm@a.
. * Plugin the power calie supplied vilh the \
YN/ drive unit making sime thal thhe connector is S @ ]
locked in place by ( ning the locking ring - ’
! clockwise,

Bracket Clamp

¢ Roulte he cable back to the course

Split Pin computer. Secure Ihe cable close lo the drive




2.2.4 Hydraulic Drive Units

General Guidelines

The hydraulic drive unit should be mounted
clear of spray and the possibility of immer sion in
water. It should be localed as near as possible to
the hydraulic steering oylinder. It is important to
bolt the hydraulic drive unit securely lo a
substantial member to avoid any possibility of
vibration thal could damage the inter-connecting
pipework.

There are three basic types of hydraulic
steering system, these are ilustrated in Fig. 27.
Typical connection points for the drive unil are
shown in each case. In all cases il is strongly
recommended that the steering gear
manulacturer be consuited.

Minimisation of hydraulic fluid loss during
onnection of the drive unit will help to reduce
he time and effort required fater 1o bleed the
ystem of lrapped air. Absolute cleanfiness is
ssential since even the smallest parlicle of

ig. 27

Two Line
System

— __ Reservoir
Line

loreign matter could inte; fere with the correct
lunction of precision check valves in the stees ing

system.

When the installation has been completed the
hydrautic pump may be operaled by swilching
the control unit to Auto and operaling the |- 10°
cowr se change buttons. Greater
ements will be oblained if the rudder
gain is sel lo maximum,

The hydraulic sleering system should be bled
according to the nanufacturer’s instructions.

and —10°
molor mov

From time o time dur
the drive unit should
clear trapped air fron
connecling pipe work

ing the bleeding process

be run in both directions lo

1 the pump and inter-

I the air is left in the system the steering will
patlicularly when the wheel is
rolaled to the hardover position. Trapped air will
severely impair correct operation of the autopilot

leel spongy

and the steering

Ouring th

been hecessary |

system and must be removed.

e installation of the systein it has nol

o keep lrack of the conneclion

sense lo the hydraulic sleer ing circuit since
operaling sense of the autopitot can be

correcled if necessar

of the pump
section 3.4).

Three Line
Syslem

Valve

Yy by reversing the polarily

drive molor conneclions (see

Two line
Presswised
System

Reservoir
Line

—— Pressurised
Reservoir

2)

P

Type 0 Installation (Cat. Mo, 2081)

The Type 0 pump must be mounted verlically
with the mounting llange bolled to a suitable
horizontal or vertical surface using four 6mm
(1/4in) bolts.

Al ports are tapped 1/8in B3.S.P. Three 1/8in
BSP 10 1MinHPT, adaplors are included lo
convertto N.P.T. where required. The sealing
vashers supplied should be placed between the
fitting and the pump (Fig. 27).

Fig 28 i

Sealing

Type 0 Pump Washer

Steering
Cyloder Ports
18 BS P

Filling

teservoir ||| .
Pt
1/8inBS P,

Itis recommended that 1/din fillings or larger
are used Huoughout o minimise transmission
losses.

The two cylinder ports are pasitioned opposite
one another on the pump body. The reservoir
porlis marked R arul is at 45°, Al conneclions
to the pump shouk! be made with flexible hose.

Important Note

All connections in the reservoir fine must he
sound as any air inlroduced to this fine will
seriously degrade punp performance.

Bleeding
The Type O pump is sensitive lo lrapped air, and
care musl be taken during installation and

commissioning 1o remove it. Belore connncling
the hoses to the pumyp:-

v 4 .m.\vo Ensure all hoses are filled with oil.

¢ Prime the pump porls with oil,

When operating the hydraulic pump to bleed the
system, turn the helm pump in opposition. This
will help any air expelled from the hydraulic
pump rise lo the helm pump reservoir.

Type 1 Installalion (Cat. No. Z041)
The pump should be mounted on a suitat
horizontal surface.

All ports are tapped 1/4in B.S P, Three
BSP. 1o 1MinHPT. adaplors are includ
convert to N.P.T. where required {Fig. 29;
sealing washers supplied should be place
between the fitting and the pump (Fig. 30

Fig. 29
1HinBSP |

Sealing W),

i

. Assembly for
114inB.S P,

E_ MinNPIf
)

R - NPLAdui
[T

Gy Sealing Wade

-

[

Assembly for
14inHP.T.
Fig 30 Type 1 Pump Cylinder
Port
Reservoir
Port

Cylinder

Type CR Installation

The hiydraulic power pack (Fig. 31) should Ls
bolted to a syjitable horizontal surface. The
service portsiare tapped to 1/din B.S.P. and
reservoir port is tapped 1o 3/8in B.S.P. Thre
N.P.T. adaplors are included for conversion
N.P.T. where required.



31 Type CR Punip

'n "

7

Reservoir Port
(¥8inBSP)

U® U
T
|

— ]

Service Ports
{14inBSP)

ass Valve (Cat. No. 2079) (Fig. 33)

2 aulopilot operaled hydraulic cylinder is
pendent of the manual sleering system a
0id operaled by-pass valve should be fitted
ow the cyfinder to backdrive when manual
ing. The bypass valve should be connected
2 ‘by-pass’ conneclor on the Type CR

lace Unit.

2 bypass valve Fig. 32 should be filled

en the autopilot sleering cylinder ports

il normally be de-energised 1o allow the

er o backdrive. When he aulopilol is

ed, the valve is energised by the Type CR
ace to allow the autopilol sleering cylinder
e the rudder. If the sleering cylinder is

Hydraulic
Cylinder

_

Manual

Steering System Conneclor

Cablé lo Course
Computer ‘Bypass’

unbalanced (single ended) a pilot operaled
pressure refiel valve must be connecled as
shown (Fig. 32 dotled) to enable excess oil lobe

returned to the reservoir when the cylinder ram
is retracting.

Note

® It the bypass valve is used on systems wilh a
reversing gear pump (i.e. without the type
CR Interface Unit)a 5 amp relay should be
used lo energise the bypass valve. The relay )
should have a 12V coil, taking less than
500ma and be driven by the clutch oulpul
on the course computer conneclor unil.

Fig. 33

o)
i
pras~
o o=

Bypass
Valve '

Pilot Operated Relief Valve
(only needed when sleering
cylinder is unbalanced)

Aulopilot . I
Hydi aulic @\

2.3 Cabling and Power Supply

2.3.1 Signal Cabling System Components
Cable connections lor all components are shown
schemalically in Fig. 1. Alf components connect
to the course compuiter connector unit where

they are permanently wired to connector bloc
inounted on a central printed circuit board (F.
35). The 6m (201t) cable with the 3 pin conne
alone end is used 1o connect the first control
unil to the course computer conneclor unit

(BUS). Additional units are connecled using

SeaTalk cable to the first control unit (see 2.3

KEY O White © Brown
O Yellow @ Blue
O Green (9 Black
¢ Red

ﬁ@._m,“._.mn@%__,____E_Wno_,_m_w_.@J
it




Where additional cables have (0 be brought

lo the connector unil, the blanking discs
Fig. 34) should be pressed oul and replaced
fith the rubber grommels supplied.

Alter cutting the interconnecting cable 1o
ngth (Fig. 36), it may be passed through the
serted rubber grommel and prepared for
onnection to the relevant conneclor block
ig. 35).

Each connector block is clearly identified on
e printed circuil board and each wire posilion

identified by coloured dots which match the
dividual wire colours. The cable screen should
2 connected to terminals identified by a white
ot.

Each peripheral unit is supplied with 6m (20ft)

interconnecting cable. Additional cabling can
 supplied in 12im (401t) cul lengths as follows:-

t. No. Used On

86 Clutch

VO core unscreened)

813 (Complele reel)

a8 Fluxgate Compass
ur core screened)

85 (complele reel)

he total length of interconnecting cable 1o
fluxgate should not exceed 30m (1ooin). 1rit
ecessary to exceed the above maximum

3th recommendation, please consull

itech’s Product Support Department for
cific advice. In general the length of
rconnecting cables should be kept 1o an
lute minimum to reduce the possibilily of
rierence by other eleclronic equipment.

ourse Computer
 Connectlion

All cables should be run at least Im (311) from
exisling cables carrying radio frequency or
pulsed signals, and should be clamped al 0.5m
(L.5) intervals,

2.3.2 Connection to other SeaTalk Units
Al Autopilot Control Units and SeaTalk (Fig. 37)
instruments receive both power and informalion
from the SeaTalk bus. Fach instrument has two
SeaTalk connectors (3 pin) on shorl 150mm (6in)
tails 1 lo allow adjacent units lo simply plug
together.

Separated unils are connected using the

W prelerred, any 2 core screen cable which
has the lollowing specilication may be used in
the place of the SeaTalk cable.

Minimum Copper Area AWG
Screen 0.5min? 20
2 Cives 0.5mm? 20

Mate: Ho more than 12 SeaTalk units should
be connecled to the course compuler.

2.3.3 Connection for NMEA Data Input

supplied SeaTalk Extension cable (oraD131 A .._U\ -l ..mw__m S1EN00 control unit :.nmm. 38) __mm az pin
Extension Kit). This is supplied with a Sealalk “ag&- “wtonnecton for NMEA dala input. This will accepl

connector fitted lo each end and with a junction
box la rejoin the cable if it is cul lo ease routing
or for shortening.

Fig. 36

Q00

:-u::ul—

oo

—:l:-;::‘_\—

SeaTatk Extension Cable
Cal. Ho. D131
{(9m (301t) supplied)

l

2041) supplied
pack (2123)

Junction Box
(supplied with D131)

navipati 1 dala (cross track error, bearing lo
weit toint, +lislance lo waypoint and waypoint
e -her) 4 use in Track mode and wind angle
dai + lor use in Vane mode. Delails of the dala
10 iivedd is given in sections 6 and 7.

<0 L (31t) NMEA interface cable supplied
sh: ihd Le used to coninct lo the back of the
i <olunil. The red v . e should be connecled
toi xsignal oulput ar. ; Ihe blue lo signal
pre o,

Fig 9
Blue-Ground A\ Red Signal
.. NMEA Interface Cable
I (3N) supplied

2 Pin Conneclor —._

lor NMEA Input %__
o

)

°J

2.3.4 D.C.Power Supply

The STE000 requires a single 11 — 16Y DC
power supply from the vessels central
distribution panel. This connecls direclly inl:
course compuler connector box.

Belore commencing power cabling all inte:
connecting terminal blocks should be screwe
into a position where they will remain dry an
prolected. When planning the position of the
course computer (ref. 2.1.1) it is important tc
minimise the overall length of power cable
belween (he course computer and the vessel
central distribution panel. Excessive lengths
generale losses in the cable and will reduce
system performance. In addition the cable
length between the course computer and dris
unit must be less than 5m (16.511).

Having sited the course compuler, measuri
the tolal cable length belween drive unit, cou
computer and the vessels central distribution
panel and select the appropriate cable size ¢
the able below.

Note

As the STE000 operates from a single power
supply itis very important that the correcl cal
size is selecled. Failure to do so could resull in
the aulopilol reselting from Auto to Standby
mode when in operation,

Total Cable Copper Cable
Cable Type Area Gaug
Length

Uplo?m | 50025 2.5mm? 12A
Upto 10m 5603 4 0mm? 10 AV
Upto 16m 8403 6 Omm? 8 AV(

The power supply must be fed from the mai
distribution panel and connected to lhe power
supply terminals in the course computer
connector unil. It should be protected with a
25A fuse or circuil breaker (Fig. 39).

Caution ]
DO NOT connett the drive unit motor cables in
the course computer connector unit untif the

Functional Test in Section 3.1 has been carried
out.



8. 39 Power
’ Supply Outpul
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3.5 Stern Drive Actuator N
e slern drive actualor is supplied with 6m Drive Unit

Ht) of 4 core cable,

he blue and brown cores are filted with

de conneclors (Fig. 40). These should e

wved and the cable stripped back ready lor The remaining Iwo cores (red and black) drive

nection into the course G:i:_..: connector the actuator chutch and should also be
‘alter the funclional test in Seclion 3.1 has connecled into the conneclor box.
n carried oul.
40 Power
Supply
Clutch
A (ted & black)  Motor
‘ (brown & bluc)
...IJ .I.
Diive Unit
- Cabile (supplied)
Supply
N
e
Ny

-—

-

3. Functional Test

The folloving functional lest and st up
procedures must be carried oul belore sea trials
are altempled.

3.1 Switch On

Swilch on the eleclrical supply from the main
panel. All conlrol units will emit a short beep
tone and display *ST6000' 1o indicate the
computer is active. Within 2 seconds Standhy
will be displayed (o indicate the aulopilol is in
Standby mode.

3.2 Rudder Angle Sense

2, * Q Push Display twice. Moving the heln

i ~/hardover to starboard should increase the
rudder angle and display the starboard
direction indicator () ). If the port indicalor
( € ) is displayed then the red and green
wires of the rudder relerence transducer
should be reversed.

[HELF » e

(30° slarboard rudkder.)

o~

y

3.3 Mechanical Test

. (Manual Steering)

The sleering system and drive unit/rudder
relerence unit should be carefully inspected and
the folfowing points checked using the steering
wheel lo drive the vessels sleering from
hardover lo hardover.
® The sleering system reaches the Rudder End
Stops before the Drive Aclualor reaches ils
end stops (Linear/Stern Drive).
® Ho part of the Autopilot Drive System fouls
any part of the steering system or vessel's
. slructure through full travel (all drives).
® The mechanical afignment of the drive unit is
as specilied in this manual (Linear/Stern
Drive).
¢ The mechanical alignment of the Rudder
. - ) Relerence Unit is as specilied in this manual
(all drives).
¢ All connecting wires are secured clear of the
bilge and cannot foul any part of the steering
system. Any conneclors are lightly secured
(all drives).

¢ All securing bolls are fully lightened anc
mechanical locking arrangerments as
specified are in place (all drives).

3.4 Rudder Angle Alignment
With the rudder amidships, check thal the
rudder angle display reads 2erg. Any
misalignment must be removed by rolating

rudder reference transducer within the shot
Ihe body.

3.5 Operating Sense
Swilch olf the power and connect the drive
to the course compuler,

The operaling sense of the aulopilot can t
checked as follows:-
® Push Auto.
® Push 410 which should move the rudde

lew degrees to produce a turn to starboz

I the rudder moves hardover to port the me
connections between the course compuler 2
drive unit should be reversed.

3.6 Rudder Deadband

The lactory preset rudder deadband level (x
4.1) will provide stable rudder positioning on
mosl sleering systems. On some sleering
syslems where a rotary or hydraulic drive un
siled a long way from the rudder, slight
instability may occur. This can be removed Iy
increasing the ‘damping’ level (see 4.3). Any
increase should be minimised as it will reduc
the aulopilots course keeping accuracy.

3.7 Mechanical Test
(Aulopilot Steering)

RotaryfLinear/Hydraulic Drives

Warning: When the steering system is being

moved manually or under drive from the

autopilot do not touch any part of the system

The lorces exerted are considerable and couh

cause injury.

¢ Push Auto.

¢ Push the 4 10 button repeatedly lo drive
rudder hardover onlo end stops (Note: M:
require increasing the rudder fimit (seed..

® FEnsure the drive unit mounting shows no
sign of movement.



® For hydraulic syslems ensure therg is no
seepage of hydraulic fluid and that the
sleering ram moves smoothly,

® Repeat using the - 10 button to drive the
rudder hardover (o the opposite end stop.

Current :5: and Cutout

When the rudder js driven onlo end slops drive
will be cul out after a few seconds, This is
normal. Drive will only be restored if the rudder
noves away from the end stop or if drive is
equired in the opposite direction,

3.8 Mechanical Test — Stern Drive
{Autopilot Steering)
L is recommended that the ‘Auto Release*
acility is used when the Autohelm mechanical
lern drive actuator js installed. This is selected
nd tested as follows:
' Select ‘Auto Release’ in calibration mode (see
4.3).
Select ‘Auto Release’ “ON"(1).
Exit calibration mode,
Manually drive the steering hard over 1o
slarboard.
With the vessel's engines running engage
Auto and with repealed presses of the - 10
button drive the sleering lo the opposite lock
(Port).
The autopilol should drive the steering onto
lhe end stops, sound an alarm whiis
displaying the Release message and then
evert to Standby stays.
le-engage the aulopilot (Aulo) and repeal
he above driving the steering hard {0
tarboard using the + 10 button,
he autopilot should again drive onlo the
ndstop, m_ms_a..mn_m« Release and return (o
andby..

Il the ST 6000 sounds the alarm and
ys Release belore reaching the opposite
arefully check the vessel's steering system
y slitfness or mechanical jamming,
e condition persists sef the ‘Auto Release’
on 1o “OFF" (0) and contact the Product
rt Department at Nautech for further

4. Calibration
4.1 Recommended Settings

Warning

¢ The ‘Aulo Release’ lunction should always be
sel to “OFF" () if using any driva unit olher
than a stern drive aclualor,

® Aulo Release js nol available in drlve level 4.

3.9 Rudder Angle Limit
(All Drive Units)

Having checked Ihe correct funclioning of the
drive unit and the appropriate End Stop

As supplied the ST

6000 can be switched on and
lested safely without any adjustments fo the
faclory calibration sellings.

The table below fists lhe suggested seltings
for sailing and power displacement and planing
power vessels. These will provide good
performance for initial sea Irials and can be fine
tuned laler to oplimise performance.

Cutout/Auto Releasa lunction the programmable ‘ Vessel Type
rudder angle upit w%:_.a be set, : INsplacement Planing
The rudder angle fimit sets the maximum . . I actory presel Set to
angle lo which the aulopilot will move fhe B -
rudder. This should be sef o just less than the fcaﬂoﬂ Gain 5 2
vessels mechanical fimit stop to avoid pulling (level)
the steering system under unnecessary load, Rale Gain |
® Using the rudder angle display record (level) 2
maximum rudder angle in both directions Rudder Angle
and sel up the rudder angle limit in Limil (degrees) 0 0
calibration mode (seed.3)t05 degrees less Tuin Rate
than the minimum angle recorded, Limiit (degrees/sec) 20 5
Cruise Speed
(knols) 8 25
Olf Course
Alarm (degrees) 20 20
- Trim Level i 1
Auto Adapt OFF ON
Autopitot Drive Unit Type
Mechanical Slern  Mydraulic
Drive
* Faclory Selto Selto
preset
Drive Type 3 3 4
) Rudder Position
Deadhand (level)
See 38 1 1 1
Aulo Release OFF ON OfF

o v
P

4.2 Selecting and Exiting fros

Calibration Mode

To select calibration mode:-

¢ Push Standby.

® Push and hold down for 2 seconds, Tr.
and Display fogether.

® Repeal push and hold down for 2 secor
Track and Display logether to enter
calibration mode.

[ CAL

To exit calibration mode al any poin{.

a) Saving any changes made:-

® Push and hold down for 2 seconds, Trac
and Display logelher.

[STAHOET ]

b) lgnoring any changes made:-
¢ Push Standby.

[ETRHOE )




4.3 Adjusting Calibration .
In calibration mode, the Display button is used
0 scroll through the menu. The displayed valye

s adjusled using the Response bultons (hold
ullon down for fast scroll).

® Rate of Turn Limit, 5° 1o 20*/sec.

OISPLAY

[

60 knots,

DISPLAY

U

® OH-Course Alarm, 15° 10 40° angle.

Rudder Gain, levels | 1o 9, (see 5.6)

[FUODER =]

DIspLAY

L)

lale Gain, levels | 1o 9, (see 5.7) (Counter
udder),

COlRSEZES,
[OFF "~ Zie,

DISPLAY

U

® Automatic Trim, (see 5.4),

[(TETH 1]

0=0FF
I1=0N

DiIsPLAY

L

dder Angle Limit, 15° 10 40° (see 3.6).

DISPLAY

U

® Remote Control Identifier,
(For Future Use).

DISPLAY

U

¢ Cruise Speed, lor Track mode operalion, 4 to :

¢ Autopilot Drive Unil Type.

DREITVE 7.

I = Fuluyre Use

2 = Fulure Use

3 = Mechanical with Rudder Reference
4 = Hydraulic with | tudder Reference

DISPLAY

L)

Rudder Position Deaclt and (levels 1 10 9),
(See 3.7).

OEAETT
L

IDOER

DISPLAY

U

G5
=

Cal.

j

Cel.

o 2o2_§_<\mo:=_m__<

O

Heading Inslability

Select Hemisphere
OFF
N (North)
S (South)
DISPLAY

Enter Local Latitude using Response Keys.

Alypical display in the Northern Hemisphere
vould be;

1T
EA=SER

0= OFF
1=0N

The Aulo Release facility is designed lo
provide Emergency Manual Override whi
used with the Aulohelm Stern Drive
Actualor.

For all other Drive Systems Auto Relea:
must be selected “Of " (0).

4.4 Display Contrast Adjustmer
The LCD Conlrast can be adjusled to suit a
range of control uni viewing angles.
® Push display and track together
momentlarily,
® Push response A o increase contrast (suif
viewing from below).
® Push response ¥ 1o decrease contrasy (sui
viewing from above).
Adjust the display for oplimum viewing.
® Push display and track together momentar
lo store selection and return to previous
operaling mode.

Decreass
.ﬂ Conlrasi
Ratio




.5 Recording Calibration .
etlings _
aving fine tuned the calibration sellings during

lial sea lrials, record them in (he {ollowing
ble for future relerence.

—

4.6 Rudder and Rate Gain ?c_mm

¢ Rudder Gain

Selting

tudder Gain
tale Gain
tudder Limit
[urn { imit

“ruise Speed

i Cour se
\ulomatic Trim
Aanual Type

)ive

)amping
ulo Adapl
uto Rekease

Ince calibration has been carried oul, luther
ustment can be made af any lime.

Level Value

—

01

014

0.19

0.25

035

047

065

088

Oim|l~w|ooluonlatwin

1.2

o Rate Gain (Seconds)

Level Value

02

024

03

0.37

0.45

055

067

082

el v |[slwin -

10

5. Initial Sea Trials

Initial sea lrials should be carried out in calin

conditions with plenty of sea room. As the vessel

will be conslantly changing heading it is very

important 1o maintain a constant look oul.

Beloie sea trials:-

¢ Canyout the functional lesl (seclion 3.0) 1o
verily that the aulopilot is operaling correctly
and that you are familiar with all of its
controls.

® Il a planing vessel, check that the rudder

gain is set to 2 and turn rate limit to 5

degrees as recommended in section 4.1. The

lower tun rale limit is very imporfant for

salely al planing speeds where large course

changes «an otherwise produce violent

turns. :

® Il the sy<tem has a hydraulic drive unil sel
up the drive type lo 4 (see 4.1).

¢ Read the Operaling Manual,

5.1 Aulomatic Deviation

Correclion

The STE00O ill correcl the lluxgate compass for

operalion ir. -nosl devialing magnetic fields. This

should be carvied oul in calin conditions

preferably in Nal water.

® To select compass adjust Push and hold
Standby lor 1 second.

[ADJUET ]

[EOMPASE

LOFIFASS

o Keeping boal spéed helow 2 knots, turn the
vessel slowly so thal it lakes at least 3
minules o complele 360°. Keep lurning
until the display changes to show the amount
of deviation the autopilol has correcled:-

L HDGEqEs)

_ —l. —!l "

“wite: U the amount exceeds 15°,itis
commended the fluxgale should be resited.

¢ Use the course change bultons to adjust the
displayed heading until it agrees with the
sleering compass or a known Iransit bearing.

Nole: 000° is always followed by OFF. Th,
will supress the display of compass and
automalic headings on the controf unit.

¢ Toexit compass adjust and store the
compass sellings push and hold Standby
1 second.

¢ Toexit compass adjust withoul saving an
new sellings push Standby momenlarily.

5.2 First Sea Trials

¢ tHold the course steady for 5 to 10 second

® Press Auto lo lock onlo the current headir
In calm conditions a perlectly constant
heading will be maintained.

¢ Alter course to port and starboard in
mulliple increments of 1 and 10 degrees
{rom any conlrol unit. Course changes
should be prompt and without any sign of
overshooling.

¢ Press Slandby lo disengage the aulopilot
relurn lo hand steering.

9.3 Response Control

There are three response levels lo provide
lighter than normal course keeping when
restricled sea room requires. Select each level
turn and observe the autopilol aclivity,

Level I — Aulomnatic Sea State Conlrol

This provides the oplimum compromise
belween power consumption and course
keeping accuracy and is suitable for moslt
situations,

The automalic sea stale control can be
observed during the sea trial,

When the autopilot is inilially engaged in Aut
mode the aulopilol will respond to all pitch and
rolf movements.

During the lirst minute of operalion, it will b«
noticed that repetitive movements of the ves<e
are gradually neglected until finally the autopilc
will respond only 1o true variations in course.

To ensure precise course adjustmenls the <e.
slate control is automatically resel whenever a
10° course m._mimm is selected.

Level 2 — Automatic Sea Stale Inhibit
Where increased course keeping accuracy is
required the automatic sea state controf can be
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inhibiled by moving lo response level 2,
Autopilot activily angd therelore power
consumption will be increased,

Level 3 — Automalic Sea State Inhibit
— Counter Rudder

Where maximum course keeping accuracy is
required move to response level 3. This
ntroduces counter rudder (rale) to increase the
1atural damping of the vesse, On power crat
evel 3 is useful at slow speed where the nalural
lamping of the vessel is reduced. Aulopilot
clivily and therefore power consumption will be
l a maximum.

The minimum response level hecessary lo
chieve the desired course keeping should be
sed to reduce power consumption and
utopilot wear and tear.

.4 Automatic Trim Control
e ST6000 automatically corrects for trim. No
Jjustment of the pilot is necessary,
Aller each course change the Automatic Trim
cancelled and the ST6000 will re-eslablish the
rrect trim for the new heading. It should be
led that if a large course change is keyed in
eater than 60°) the aulopilot will nol assume
 linal selected course immedialely. The vesse|
| come lo within say 10° of the desired course
I will only seltle onto course when the
omatic Trim has been lully established. This
f take up lo two minutes,
is recommended the following procedure is
pled for large course changes.
Nole required new heading.
Select Stand by and steer manually,
Jring vessel onto new heading.
elect Auto and let vesse sellle onto course,
3ring lo linal course with 1 ° course change
icrements,
ound seamanship lo make major course
ges only whilst steering manually. In this
any obslructions or other vessels may be
ed properly and due account taken of the
ged wind and sea conditions on the new
ing prior lo engaging the aulopilot.
rtant Notle -
automatic trim control s swilched off (see
on 4.3), regular checks on the vessels

heacling should be made as changes in slanding

helin wil) change the course sleered by (he
autopilof.

5.5 Rudder Gain Adjustment
(Displacemen| Crall)

The rudder gain leve) recommended in Section
4.1 will provide stable conlrol lor initial sea

trials, However, vessel's can vary widely in their
response lo the helm, and further adjustment to

the rudder gain may improve the aulopilots
steering characleristics, Selling up rudder gain
should be carried guf with Response level 1.

An excessively high rudder control setling
resulls in oversteer which can be recognised b
the vessel swinging fron side to side of the
aulomalic heading accompanied by excessive
rudder movement. In addition, distinct
overshoot will be observed when the course js
changed. This condilion can be correcled by
reducing the rudder selling.

Similarly, an insulficient rudder conlrol setling

resulls in understeer which gives sluggish

steering performance and is particulasly
apparent when changing course, This is
correcled by increasing the rudder selling.
These tendencies are most easily recognised in
calm sea condilions where wave action does nol
mask basic steering performance. The rudder
conlrol selling is not over critical and should be
sel lo the lowesl selling consistent with accurale
course keeping. This will minimise aclualor
Movements and hence reduyce power
Consumplion and wear and lear generally,

Typically if at cruising speed a course change

ol 40° resulls in an overshoot of between 2 and
5°, the rudder gain js correctly adjusled,

5.6 Rudder Gain Adjustment
(Hligh Speed Planing Craft)
.= is particularly impor tani that the Rudder Gain

Is correctly set on high speed cralt. Incorrect
adjustment will lead to poor sleering

& Push and hold dovin botly Response keys
together for 1 second o gain access lo
Rudder Gain. Adjust either side of the
calibrated selting tn hrovide oplimum
aulopilot steering.

Auto Adapt

® llisrecommended Ihat for high speed cralt
the Auto Adapt facility is selected. This
automatically redu cs the effects of
Horther ly/Souther ly heading instabilil y.

This feature is selected in calibration by
eiding the vessels nperaling latilude (see

w, 1.1 When selected it automaically adjusls

. 5the Kudder Gain depending on heading

temoving the need for manual adjusiment.
Viarning: Il Auto Adapt is nol selected
imanual adjustiment of rudder gain is
normally required vhen going from Northerly
lo Southerly headin:s or vice versa. Failine
lo do so can lead to poor course keeping.

Adjustment with Speed

® Due o the significant dilferences in dynamic
stability between Planing and non-planing
conditions mosl high speed crafl require
Rudder Gain adjustiment when going from
planing to displacercni speeds or vice
versa. The required adjustment can be
achieved aulomatically or manually,

¢ When the ST6000 is ysed with the speed

input from an Autoheln ST50 SPEED or
1RIDATA instrument the Rudder Gain is
automatically adjusled wilh boat speed. Afler
selling the gain at planing speed no further
manual adjustment should be required.
I no ST50 speed input is available manual
adjustment should he carried out lo the
Rudder Gain selting via the Response keys
(see above) adjusting as follows:
® Speed decreases from planing lo
displacement
— Increase gain by 1 or 2 levels.
¢ Speed increases from displacement to

petlormance and is a dangerous condition al ' Planing .
high speed. Adjust as (ollows: = Decrease gain by 1 or 2 levels,
ar

Optimum Setting
¢ Sel to Rudder Gain for optimum steering

perfcrmance al (e vessels normal cruising
speed.

ning: The manual gain adjustment must be

made after reducing from planing lo
displacement speed and belore increasing from
displacement to planing speed.

5.7 Manual Override
(Stern Drive Actuators only)

Manual override is selected during calibrali
using the Auto Release oplion. It must only |
used on installations fitted with the stern dy
aclualor. When it has been selecled, the
ST6000 can be overridden 1o allow hand
steering by turning the steering wheel, This
return the ST6000 lo Standby and sound th
control unit buzzer for 10 seconds. There js :
slight delay before the STE000 will return lo
Standby. Excessive force is not required and
not reduce this delay.

With the ST6000 in Auto and clear of
obstruction turn the steering wheel o observ
the manual override. Repeal two or three tim
until you are confident wilh its operation.

The manual override is Intended for
emergency use only. The ST6000 should

normally be disengaged by pushing the Standi
button on the control unit.

5.8 Rate Gain Adjustment
(Counter Rudder)

Counler rudder increases the nalural yaw

damping of the vesse! and al the expense of

increased autopilol activity, will generally

provide improved course keeping accuracy.

5.9 Compass Alignment

Ifit is necessary lo change Compass Alignmen|

without carrying out the Aulomatic Deviation

Correction proceed as lollows:-

¢ Push and hold Standby for 1 second 1o sele
compass adjust mode.

® Push Display once to bypass Automatic
Deviation Correction

¢ Use the course change buttons to adjust th
heading displayed

® Toexil compass adjust and store the new
selling push and hold Standby for 1 second

¢ Toexil compass adjust without saving the
new selling Rush Standby momentarily

® To confirm the alignment procedure has
been correctly carried out, swilch off power,
swilch back on and check displayed heading
Repeal the alignment procedure il incorrect



6. Track Control

Track control allovs the ST6000 o Mmainlain
track between two waypoints enlered on a GPS,
Decca, Loran, or satellite Navigation System.
The Navigation System must have a suitable
autopilot output which at minimum transmits
cross track error to one of the lollowing formats.

NMEA 0180 — simple or complex
NMEA 0183 — XTE

X

APA

APB

RMB

It the Navigalion System transmits 1he correcl
NMEA 183 sentences, (shown below), the
utopilol will receive and display bearing lo
vaypoinl, dislance lo waypoint and waypoinl
umber.

IMEA 0183 Sentence Headers

Bearing Distance lo Waypoiint

Vaypoird Waypoint Nitmber
APB WOR AP
BPI woC _ APA

BWR BRI or
BWC BWR BWR
BER BWC WOR
BEC BER BWC
RMB BEC wnC

RMD nMB

Bon
wev

BER

BEC

| Functional Test

ore allempling sea trials confirm that the
rol unil is receiving navigation data by using
Display butlon to bring il up on the conlrol
LCD.

ole: If data is not being received it is

ossible lo select Track mode.

6.2 Operaling Hints
Basic Principles

The control unit accepls cross lrack error data
from the Navigation System and computes
course changes lo maintain the desired track. It
is primarily designed to keep a vessel on lrack,
automalically compensaling for lidal streams
and leeway.

To obtain best performance in the lrack
lollowing mexte the track should be mahually
acquired by steering Ihe vessel to within 0. Inm
of track and then Iy inging the heading to within
3° of the bearing to the nex| waypoint before
pressing the Track button,

Tidal Slream .
Compensalion “vA Waypaint 2
{ O Tiga
Component
Vessel N>
over
Ground

-

Vessel
thiough
Waler

VA. Waypoint |

Under most conditions the Track control will
hold the track to within - 0.05nm (3001t) or
belter,

The autopilol takes account of vessel speed .
when computing course changes lo ensure
oplimum per formance over a wide range of
vessel speeds. If an Autohelm ST 50 Speed or
TRIDATA instrument is connecled the contro|
unit will use measured vessel speed, otherw)F* )\
the cruise speed entered during calibration
be used.

Under niost conditions the Track control wiil
"_c_a the track to within -+ 0.05nm (300(1) or

beller.

Waypoint Advance

Il your navigation receiver transmits valid
waypoinl number and bearing lo waypaint
NMEA headers (see table) it is possible to
advance from one waypint to the next by simply
pressing the Track bulton,

As the vessel passes the large! waypoint the
navigation receiver should selecl, manually or
automatically, the nex! target waypoinl. The
SHO00 will delect and display the bearing lo
the new waypoint whilsl sounding an alarm lo
idicale waypoint arrival,

Hote:  While the waypoinl advance alarm is
\)w.:%_n. Irack contiolis stopped and the
00 will maintain the current heading.
Once it is considered safe to turn onlo the
new track press the Track bulton once. This will
cancel the waypoint arrival alarm and steer the
boal lowards the next waypoint.

Limilations
Although there is no need to {ully understai!
the details of the track keeping algorithm, it is
very important to understand its fimitations to
oblain the best perforimance from the Track
conlrol. The most significant of these limilations
is imposed il NMEA 0180 cross track error dala
*is transmilted by the Radio Navigation Receiver.
This dalais restricted to +1-0.30nm, which
means thal even if the vessel were 5 miles to
. slarboard of track, the transmitted dala would
slill be 0.30nm.

Altempls to engage Track conlrol beyond the
0.30nm limit will lead 1o excessive overshools
and can result in Ihe vessel circling. For his
reason the alarm code is displayed (see
operating handbook) whenever the cross track
error exceeds 0.30nm. 1he requirement lo
remain within 0.30nm of track also fimits the
maximum allowable angular error between the
track course and the vessel's heading. Il the
angular error is loo greal, the Track control will

..x.v::mc_m lo cancel it viithin the 0.30mm limit

Jifing lo the problems oullined above.

e NMEA 0183 formal transmils cross track
error data up 1o 9.99mm and enables the Track
contiol to operale wilh larger cross track errors.

However, the alarm code will still be displayed

in case there are navigational hazards close |
the intended (rack.

Low Speed Operation

Operaling the Track control al low speeds
requires more care as the elfect of lidal slrea
is lar more significant than at higher speeds. |
general terms, providing the tidal flow is less
than 35% of the vessel speed no noticeable
difference wiill occur in the performance of the
Track control. However, exira care should be
laken lo ensure thal the vessel is as close as
possible lo track, and that the direction made
good over the ground is as close as possible 1
{he direction of the next waypoinl belore
engaging Track control. Under these
circumslances positive positional checks at
regular inlervals are vital especially if
navigational hazards are close.

Dodges

Full conlrol remains available from all conlrol
unils when the autopilot is in Track conlrol,
Dodges are accomplished by simply selecting
Ihe desired course change on the Autohelm
keypad. Once the hazard has been avoided the
course change selecled for the dodge
manoeuvre should be cancelled by selecting an
equal course change in the opposite direction.
Provided the vessel remains within 0.1nm of
track there is no need to steer back lowards th
track. :

Salety
Passage making in Track control removes the
chores ol compensation for wind and tidal drifl
and will aid precise navigation. It is most
important however to maintain an accurate log
with regular plots and lo verily the computed
position read Irom the Radio Navigation
Receiver with a dead reckoned pasition from
recording the average course steered and (he
distance logged. In open waler such plots shoul
be at least hourly and more frequent in confihe:
walers or whenpolential hazards are near.
Local variations in radio signal qualily and
changes in the tidal stream will produce
devialions from Ihe desired track. When sélllng



. up waypoinls, remember that devialions will

~ occur, and thoroughly check along each lrack
and lo 0.5nm each side lo ensure that there are
no hazards within the zone. Always conlirm the
position given by the Radio Navigation Receiver

* using an easily identifiable fixed object al the
start ol a passage 1o check and enable
compensalion to be made for fixed positional

~ errors.

7. Windvane Control (Sail Only)

Windvane Control allows the ST6000 to
- maintain an apparent wind angle. There are two
- methods of supplying the ST6000 withi wind
. angle:- 5 -
o:up_w_:n the NMEA 0183 output from another
: .. manufacturers instrument system and
+¢ - connecling it to the ST6000 control unit,
*#, N.B. The NMEA 0183 oulput must transmit
. *. VWR (Relalive wind bearing).
~® Using an Aulohelm ST50 wind instrument
.- connected using the SeaTalk bus,
The ST6000 uses Wind Trim to eliminate the
effects of turbulence and short term wind
variations and provide smooth precise
performance under windvane with minimum
power consumption. Wind Trim uses the
fluxgate compass as the primary heading
relerence, and as changes in the apparenl wind

The use of Radio Navigation conlrol will
enable accurale track keeping even in complex
navigational situations, It canniot remove the
responsibilily of the skipper to ensure the safely
of his vessel al all times by careful navigation
and frequent position checks,

v ..m_..& _. ﬁrw

angle occur the compass heading is adjusted lo ~
mainlain the original apparent wind angle,

Operaling Hints
Wind Trim adjusts the compass course over a 1
minute period, providing optimum response for
offshore conditions where genuine shills in wind
direction occur gradually. In gusty and unsteady
inshore conditions it's best fo sail a few degrees
lurther off the wind so that changes in apparent
wind direction can be lolerated,

It is alsa important to ensure that the amount

-of standing helm is minimised by careful sail trim .

and positioning of the mainsheel traveller,
Itis recommended that the headsail and
mainsail are reefed a itile early rather than too

“late.

i) 7.y
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	Dedicated Keys
	i. The associated operation is actioned, e.g. change chart scale (RANGE).
	ii. A pop-up menu is displayed, providing further options.
	iii. A set of soft keys is displayed, providing further functions.


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


	Pop-Up Menus
	Figure 1�5: Typical Pop-up Menu
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	Chapter 2: Getting Started & Adjusting the Display
	2.1 Introduction
	Conventions Used
	Simulator

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

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

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


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


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



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


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




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

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


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

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



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


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


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

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


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



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




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

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



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

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


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



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

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

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


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

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

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




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


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

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


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

	Indirect Echoes
	Figure 3�4: Indirect Echoes

	Multiple Echoes
	Figure 3�5: Multiple Echoes

	Blind Sectors or Shadow Effect

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

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


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


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

	Interference Rejection
	Figure 3�10: Interference Rejection

	Target Expansion
	Target Wakes


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

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


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


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



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


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

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



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

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



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

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


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


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



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

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


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

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


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

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

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

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

	To cancel all targets:

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





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

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



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


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


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

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

	4.5 Cursor Echo

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


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



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


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

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

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

	Port Area
	Figure 5�2: Port Symbols

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

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





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

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


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

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


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

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


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

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


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

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

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



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


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

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


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


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



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

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

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

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



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


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


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


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


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




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

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

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

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

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

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


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


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



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

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


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


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

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

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

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



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

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


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


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


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





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

	To re-position one end of the ruler line:

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

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


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

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

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



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

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

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

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


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

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



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



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

	Manual Mode

	Bridge NMEA Heading
	Cursor Echo
	Date and Time Settings
	Language
	Simulator

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

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

	Display Timing
	STC Preset
	Tune Preset

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


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

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

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

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




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

	Connections to Other Equipment


	8.2 Unpacking and Inspecting the Components
	8.3 Selecting the Display Unit Location
	Figure 8�3: 7” LCD Color Display Dimensions
	Figure 8�4: 10.4” LCD Color Display Dimensions

	8.4 Cable Runs
	Power Cable
	Inter-Unit Cable

	8.5 Mounting the Display Unit
	Mounting Bracket
	Figure 8�5: LCD Display Mounting
	1. Loosen the knobs and remove the mounting bracket from the display unit.
	2. Mark the locations of the mounting bracket screw holes on the mounting surface.
	3. Use the screws supplied to attach the mounting bracket at the marked locations.
	4. Attach the display unit to the mounting bracket, adjust the display angle and tighten the knobs.


	Console Mounting
	CAUTION:
	Make sure there are no hidden electrical wires or other items behind the location before proceedi...
	1. Check the selected location for the unit. A clear, flat area at least 9�in (230 mm) wide by 8¹...
	2. Unpack the flush-mounting kit.
	3. Using the supplied template, trace out the display unit opening.
	4. Drill a º in (12.7 mm) pilot hole in each corner of the cut-out area.
	5. Using a suitable saw, cut along the inside edge of the cut-out line.
	6. Remove the mounting bracket knobs and bracket from the display unit. Make sure that the unit f...
	7. Connect the DC power cable, inter-unit cable, and any other accessory cables to the display. A...
	8. Place the gasket on the unit and slide the unit into the panel cut-out.
	9. Use the flush-mounting kit to secure the unit to the console.



	8.6 System Connections
	Grounding the System
	DC Power Connection
	CAUTION:
	This system is not intended for use on “positive” ground vessels.
	The power cable Ground (earth) connections must be connected to the ship’s ground as described ab...

	Power for External Equipment
	Display Unit Connection
	Figure 8�6: Radar Display Connector Panel
	Scanner Connection (master displays)
	Figure 8�7: Radar Scanner Connection

	Power and NMEA Input Connection
	Figure 8�8: Power and NMEA Connector
	Power Connection
	CAUTION:
	If the power connections are accidentally reversed the system will not work. Use a multimeter to ...



	8.7 Radar System Tests and Post Installation Alignment
	System Check
	Switch On and Initial Setup
	1. Press the MENU key to display the setup soft keys.
	2. Press the SYSTEM SET UP soft key. The SYSTEM SET UP menu is displayed, listing the parameters ...
	Figure 8�9: System Set Up Menu

	3. Use the trackpad to move the selection bar down to the LANGUAGE option. the soft key labels ar...
	4. Use the soft keys to highlight the required language.
	5. Press ENTER to return to the setup soft keys.
	6. Press CLEAR to return to the normal radar screen.


	Radar System Checks and Adjustments
	Transmission Check
	WARNING:
	The radar scanner transmits electromagnetic energy. Ensure that the scanner has been installed ac...

	Bearing Alignment
	To determine the alignment error, use one of the methods detailed below.
	1. Visually identify a suitable target, such as a buoy that can be seen towards the edge of the r...
	2. If the vessel is moored:
	i. Determine the accurate bearing of the target relative to the ship’s bow with the aid of a hand...
	ii. Measure the relative bearing of the target on the radar using an EBL.
	iii. If there is a difference in the two bearings (alignment error), adjust the radar as detailed...

	i. Align the vessel’s bow to the target.
	ii. Note the position of the target relative to the Heading marker.
	iii. If the target is not under the Heading marker, there is an alignment error and the radar can...
	To adjust the radar to eliminate the alignment error:


	1. If a visual relative bearing of a target has been determined, as in 2.1 above, set an EBL to t...
	2. Press the MENU key to display the setup soft keys and select RADAR SET UP.
	Figure 8�10: Radar Set Up Menu

	3. Use the trackpad to move the selection bar on the Radar Set Up Menu to BEARING ALIGNMENT.
	4. Use the soft keys to adjust the Bearing Alignment slider and to rotate the radar picture. As s...
	5. Rotate the picture to place the target under the EBL, or Heading Marker, depending on the meth...
	6. When the bearing alignment error has been eliminated press ENTER to re- display the Radar Set ...
	7. Press ENTER again to return to the set up soft keys, then press CLEAR to return to the normal ...
	8. After adjusting the radar, always check the bearing alignment at the next opportunity. Usually...


	Display Timing Adjustment
	To adjust for correct timing:
	1. Select the 1/8 nm range.
	2. On the radar locate a straight dock, seawall or bridge that is facing your ship. If the image ...
	Figure 8�11: Radar Display Timing

	3. Press the MENU key to display the setup soft keys.
	4. Press and hold the blank soft key directly to the right of the RADAR SET UP soft key for 5 sec...
	5. Use the trackpad to move the selection bar down to the Display Timing option.
	6. Use the soft keys to adjust the Display Timing slider. As soon as you start the adjustment, th...
	7. When the displayed image appears straight, press ENTER to return to the Advanced Set Up soft k...
	8. Press CLEAR to return to the setup soft keys, and CLEAR again to return to the normal radar sc...



	EMC Conformance

	8.8 Integrated Systems
	Power for External Equipment
	HSB™ High Speed Bus
	HSB Connection
	Figure 8�12: HSB Connector


	SeaTalk® and NMEA In
	Figure 8�13: Integrated System with Repeater Display and SeaTalk Instruments
	Figure 8�14: Integrated System with Repeater Display and NMEA Instruments
	SeaTalk
	SeaTalk Connection
	Figure 8�15: SeaTalk Connector

	NMEA 0183
	NMEA Input Connection
	Figure 8�16: NMEA Input Connection


	Using the SeaTalk Auxiliary Junction Box
	CAUTION:
	Ensure correct polarity of the 12 V supply before applying radar or SeaTalk power. It is recommen...
	Figure 8�17: Using the Auxiliary Junction Box


	Data Output
	Figure 8�18: NMEA Output Connector

	Data Conversion

	8.9 Integrated System Checks
	Chart Display - RL70CRC, RC530, RL80CRC, RC631
	1. Without a chart card installed, select the Chart display mode and select a suitable range scal...
	2. To ensure that the display is responding to position data: Press FIND SHIP, check the cursor i...
	3. Insert a chart cartridge for the area of your vessel. Use the RANGE key to zoom-in to check th...


	Received Data
	1. Press DISPLAY and select the NAV DATA WINDOW ON. Check that the expected data is displayed.
	2. If heading data is connected, select Chart mode and check it is displayed in the heading data ...


	Transmitted Data


	Chapter 9: Maintenance and Problem Solving
	9.1 Maintenance
	WARNING:
	The display unit contains high voltage. Adjustments require specialized service procedures and to...
	Switch off the display unit before removing the power cord.
	Routine Checks
	Cleaning Instructions
	Cleaning the Display
	CAUTION:
	Take care when cleaning the display. �Avoid wiping the display screen with a dry cloth - this cou...


	EMC Servicing and Safety Guidelines

	9.2 Resetting the System
	CAUTION:
	The factory reset clears the Marks database, and the chartplotter Waypoints and Routes databases.
	To perform a factory reset:

	1. Press MENU.
	2. Press the SYSTEM SET UP soft key to display the System Set Up page (see Section�7.3 for details).
	3. Press and hold MENU for 5 seconds.


	9.3 Problem Solving
	How to Contact Raytheon (US)
	For Marine Product and Services Information
	For Technical Support:
	For Product Repair and Service

	How to Contact Raytheon (Europe)
	Technical Support
	Accessories and Parts

	Worldwide Support

	Appendix A: Specification
	HSB Series 7" and 10.4" LCD Color Displays
	General
	Interfacing


	Appendix B: Using the Auxiliary Junction Box
	Raystar 112, 105, Apelco 182 and 182XT
	CAUTION:
	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...
	CAUTION:

	Ensure the correct polarity of the 12 V supply before applying display or SeaTalk power. It is re...


	Appendix C: C-MAP Chart Card Features
	Appendix D: SeaTalk and NMEA Data Received and Transmitted
	Appendix E: Connecting A Raytheon ST80 Active Compass for MARPA
	1. A course computer (software version 11 or above) on SeaTalk with an ST80 active compass (which...
	2. An ST4000 or 5000 autopilot and an ST80 active compass.
	3. An ST80 system including an active compass, without a course computer.

	Course Computer
	Autopilot 4000/5000
	ST80 System (without Course Computer)
	Calibrating the ST80 Active Compass
	Heading Alignment
	1. Mount the compass (as described in the handbook supplied with it) so the alignment marker poin...
	2. On your 10.4"LCD/10" CRT radar display, ensure the Heading data box is displayed. Use your shi...
	3. Note the error in the active compass heading for each point and average the error. To obtain t...
	4. Align your vessel to one point, then rotate the active compass to reduce the readout by the av...
	5. Repeat steps 2 to 4 to reduce the average error as much as possible. You should aim for an err...


	Linearization
	1. Choose a calm day, and select an area of open water. Ideally, the current tide effects should ...
	2. Calculate the size of circle you need to keep your turn rate down to not less than 45 seconds ...
	3. Turn your vessel continously through two full circles (720˚) at a slow, steady speed, keeping ...
	4. Ideally, continue to turn through a further two circles to ensure you have obtained accurate d...
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