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An autopilot reduces workload but does not navigate.

It repeatedly measures, calculates and moves the rudder.

Dependability rests on heading data, steering power,

correct tuning and immediate manual control.
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What autopilot systems are designed to do

An autopilot compares a commanded heading or track with sensor data and moves the steering system to reduce
the error while the watchkeeper remains responsible for navigation and lookout.

This guide covers common heading-hold and track-control autopilots on motor yachts, including control heads,
computers, heading sensors, rudder feedback, hydraulic or electric drives and integration with navigation data.

By the end of this guide, you should be able to:

e  Trace the complete path from command or supply to the physical result.

e |dentify the principal components, controls, protection and monitoring.
Recognise common failure modes and early warning signs.

Understand hidden dependencies and safe degraded operation.

Ask better questions during purchase, survey, sea trial, refit and offshore preparation.

CORE PRINCIPLE

The crew must be able to disengage the autopilot instantly and steer using an independent control path.

Safety

Unexpected rudder movement can cause collision, grounding or injury. Test only in safe water with a helmsman ready at the controls;
isolate electrical and hydraulic energy before mechanical work.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate.
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How the closed steering-control loop works

The pilot measures heading or track error, applies steering through a drive unit and uses the yacht response to
decide the next correction.

COMMAND COMPUTER DRIVE
Heading or track Heading, rate and Calculates correction Moves hydraulic or
selected rudder feedback and limits electric steering

Command source Heading hold, track mode or external navigation request defines the Confirm active mode and source before engagement.
target.
Heading and rate sensor Provides direction and turn response. Check alignment, magnetic interference and data validity.
Course computer Applies control logic, gain, limits and alarms. Retain configuration and understand fault indications.
Drive and steering system Converts electrical command into rudder movement. Inspect hydraulic pressure, motor current and mechanical
linkage.
Rudder feedback or estimation Confirms or predicts actual rudder angle. Compare displayed and physical rudder position.
CORE PRINCIPLE Autopilot performance is limited by the underlying steering system. A healthy display cannot compensate for

air, leakage, backlash or low hydraulic pressure.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 3
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What owners should be able to identify

The installation should be traceable from control head and sensor network to course computer, drive, steering
gear, rudder feedback, breakers and manual helm.

CONTROL HEAD SENSORS DRIVE / STEERING
Mode, heading and Processing and Heading, rate and Pump, ram, motor or
alarms outputs rudder actuator

Control head Provides mode selection, command and status. Visibility, waterproofing, keys, display and emergency
disengage.

Course computer Processes sensor data and commands the drive. Power, cooling, connections, software and configuration
backup.

Heading sensor Supplies heading and rate information. Mounting, deviation, alignment and independent
comparison.

Rudder feedback Reports rudder angle where fitted. Linkage security, calibration and full-travel integrity.

Drive and steering supply Moves the rudder through hydraulic or electric power. Motor, pump, valves, fluid, current, heat and manual

steering interaction.

Label breakers, hydraulic valves and emergency steering routes so the crew can isolate a failed pilot without
disabling manual control.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 4
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Heading hold, track control and different
drive arrangements

Autopilots can steer to heading, follow a route or accept wind and motion data. Drive type and steering
architecture determine failure consequences.

HEADING HOLD

Maintains compass

heading

HYDRAULIC DRIVE ELECTRIC DRIVE
Uses cross-track Pump and ram or Rotary or linear
error and route data steering circuit actuator

Heading hold

Track control

Hydraulic pump drive

Direct electric or linear drive

Dual-pilot arrangement

Maintains selected heading and is usually the simplest mode. Watch drift, weather helm and traffic independently.

Uses GNSS and route data to steer a planned leg. Verify waypoint, leg, cross-track limits and turn acceptance.
Adds flow to an existing hydraulic steering circuit. Check isolation, non-return valves, air and heat.

Acts mechanically on steering quadrant or linkage. Inspect mounts, clutch, overload and manual release.

May provide separate heads, computers or drives. Identify shared sensor, network, power and steering

dependencies.

PRACTICAL
DISTINCTION

A second control head is not a second autopilot if both heads rely on one computer, heading sensor and drive.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate.
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Engaging, changing mode and returning to
manual steering

Safe use requires a clear handover between manual and automatic steering, correct mode awareness and
immediate response when vessel behaviour differs from expectation.

PREPARE MONITOR DISENGAGE
Check traffic and Select mode and Heading, rudder and Return to manual
steering command sea state control

Before engagement Confirm safe water, steering response and selected heading. Keep hands and body clear of moving gear.

Heading changes Use controlled increments and monitor rate of turn. Avoid abrupt commands near hazards or traffic.

Track-mode acceptance System may request confirmation before a new leg. Verify the correct waypoint and direction.

Sea-state tuning Gain and counter-rudder affect movement and power use. Use manufacturer guidance; avoid masking a steering
defect.

Manual takeover Standby or clutch release should restore predictable helm control. Practise at every steering station.

Mode confusion is a major risk. The watchkeeper should always know whether the pilot is steering heading,
track, wind or another external command.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 6
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What can remove apparently independent
capability

Autopilot redundancy is often weakened by shared heading sensors, networks, power supplies, hydraulic steering
or one mechanical rudder path.

SHARED SENSOR SHARED STEERING SHARED NETWORK
One heading source One breaker or DC bus One hydraulic fault Gateway failure loses
feeds all displays removes pilot affects manual and auto track data

Heading source Both pilot computers may use one compass. Provide and practise an independent heading reference.

Electrical supply Computer, display and drive may share one breaker or low-voltage bus. = Trace essential power and voltage alarms.

Hydraulic system Manual helm and pilot may share fluid, valves and rams. Understand isolation and emergency steering.

Navigation network Track mode depends on GNSS, route and gateway data. Retain heading mode when external data is unreliable.

Mechanical steering path Rudder stock, tiller or linkage remains common to every control mode.  Inspect backlash, fasteners and structural support.
COMMON-MODE RISK The autopilot may be the first system to reveal a steering or heading fault, but it can also amplify that fault by

applying repeated commands.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 7
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Recognising normal steering effort and early
deterioration

Useful evidence includes heading error, rudder activity, drive current or hydraulic temperature, alarm history and
comparison with manual steering behaviour.

HEADING ERROR DRIVE LOAD VESSEL RESPONSE
Difference from Angle, rate and Current, pressure or Yaw, roll and
command frequency temperature course trend

Increasing rudder activity Poor tuning, quartering sea, heading noise or steering friction. Compare sea state, gain and manual feel.

Heading hunts either side Excess gain, sensor noise, backlash or delayed response. Reduce risk and investigate rather than accepting constant
motion.

Drive hot or high current Heavy steering, low voltage, hydraulic restriction or motor wear. Disengage before thermal damage.

Rudder display disagrees Feedback linkage, calibration or sensor fault. Verify physically and limit automatic use.

Unexpected mode or heading change Network command, key error, software or power interruption. Take manual control and review event history.

Record behaviour in comparable speed and sea conditions. A gradual increase in rudder work is often an early
steering or sensor warning.

TREND, DO NOT GUESS

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 8
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Common weaknesses and warning signs

Autopilot faults can appear as sudden disengagement, continuous turn, hunting, alarm floods, loss of heading
data or a drive that remains energised after standby.

SENSOR FAULT DRIVE FAULT STEERING FAULT
Wrong or lost Logic or power No movement or Hydraulic or
heading failure continuous command mechanical defect

Pilot drops to standby Power dip, sensor loss, overload or internal fault. Manual steering workload rises immediately.

Yacht turns unexpectedly Wrong heading source, command, feedback or output fault. Collision or grounding risk requires instant takeover.

Drive runs but rudder does not move Hydraulic air or leakage, clutch, linkage or valve problem. Motor or pump can overheat while steering remains
ineffective.

Heading is unstable Compass interference, sensor fault or network latency. Radar overlay, AlS and pilot may all be affected.

Manual helm becomes heavy Drive clutch, hydraulic valve or mechanical steering fault. Autopilot failure has affected the primary steering path.

DO NOT NORMALISE Any unexplained rudder command or loss of manual feel should be treated as a steering-safety issue, not

CHANGE merely an electronics inconvenience.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 9
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Returning to safe manual or emergency
steering

The priority is to take control, reduce speed and separate the failed autopilot from the steering system without
losing vessel manoeuvrability.

TAKE MANUAL ISOLATE PILOT USE BACKUP
Disengage and Slow and increase Power, clutch or Second drive or
confirm helm sea room hydraulic path emergency steering

Unexpected turn Press standby or emergency disengage and steer manually. Do not troubleshoot while heading toward danger.
Pilot will not disengage Use documented breaker, clutch or hydraulic isolation. Avoid disabling the only working steering path.
Heading sensor lost Use magnetic compass and manual steering; select backup sensor if Do not use track or overlay based on stale heading.
verified.
Drive overheats Disengage, reduce load and inspect steering effort. Repeated reset can damage motor or hydraulic
components.
Manual steering also impaired Activate emergency steering and communicate the reduced capability. ~ Continuing confined-water manoeuvring without a

recovery plan.

PROTECT THE WIDER A pilot failure should lead to more sea room, lower speed and higher watchkeeping attention until steering

YACHT reliability is understood.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 10
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Testing the complete loop at the dock and at
sea

A meaningful test demonstrates sensor agreement, controlled rudder movement, mode changes, manual
takeover, alarms and safe isolation.

STATIC CHECK SEA TRIAL FAIL / TAKEOVER
Power, heading and Small commands with Heading changes and Standby, power and
rudder indication clear rudder sea-state response backup tests

Heading-source comparison Shows alignment and source selection. Compare independent compass and GNSS course only
when appropriate.

Rudder and drive test Confirms direction, full travel, feedback and no leakage. Keep people clear and protect moorings.
Heading-hold sea trial Shows control, hunting and drive load at several speeds. Use open water and a ready helmsman.
Track-mode test Shows route data, cross-track and waypoint acceptance. Use a harmless test route away from hazards.
Failure and takeover drill Shows standby, breaker or clutch isolation and manual response. Restore all settings and record the result.

A dockside display check does not prove vessel response, tuning, hydraulic load or safe manual takeover.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 11
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Keeping sensors, steering drive and
configuration dependable

Maintenance should preserve clean power, secure sensors, accurate feedback, sound hydraulic or mechanical
drive and current configuration records.

SENSORS STEERING SOFTWARE
Mounting and Motor, pump and Fluid, valves and Settings and
calibration linkage mechanics backups

Control heads and computer Dry connectors, cooling, secure mount and current software. Prevents intermittent resets and corrosion.
Heading sensor Secure location, no new magnetic interference and alignment check. Maintains every dependent display.
Rudder feedback Linkage, fasteners, calibration and cable condition. Prevents false angle and runaway correction.
Drive unit Motor brushes or bearings, pump, seals, clutch and mounts. Supports reliable movement under load.
Hydraulic or mechanical steering Fluid, leakage, air, hoses, cylinders and backlash. Protects both manual and automatic steering.
WORK TO REEER Hydraulic steering repair, drive overhaul, safety interlocks and software commissioning should be completed

by competent specialists.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 12
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Preserving settings, spares and
manual-steering knowledge

Useful onboard information includes steering diagrams, pilot configuration, calibration values, alarm history and
the exact steps for manual or emergency takeover.

DRAWING SPARES PROCEDURE
Power, data and Gain, limits and Fuses, feedback and Manual and emergency
hydraulics sources control parts steering

System diagram Control heads, sensors, network, computer, drive and steering path. Speeds fault isolation.
Configuration backup Calibration, vessel parameters, source priority and software. Allows restoration after reset or replacement.
Selected spares Fuses, relays, feedback linkage, pump parts or control head as practical. = Supports common recovery.
Steering-fluid and tools Correct fluid, plugs, hose or bleed tools where appropriate. Supports safe owner-level response.
Emergency procedure Disengage, isolate, change station and activate emergency steering. Reduces error under pressure.
SUPPORTABILITY A replacement computer or display is not ready until vessel parameters, compass alignment, rudder limits and

drive settings are restored and sea-trialled.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 13
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Assessing steering integration rather than
screen age

A buyer should see the yacht steer manually and automatically at sea, understand the shared steering
architecture and verify rapid takeover from every operating station.

SENSORS STEERING SEA TRIAL
Independent heading Capacity and Manual and emergency Response, alarms and
and feedback condition paths takeover

Architecture Which sensors, computer, drive and steering parts are common? Request current diagrams and source lists.
Sea-trial behaviour Does the yacht hold heading without excessive rudder or heat? Test several speeds and headings.

Manual takeover Can the pilot be disengaged instantly at every station? Practise normal and emergency methods.
Steering condition Are leaks, backlash, heavy helm or recurring alarms present? Treat as steering defects, not cosmetic findings.
Supportability Are computers, feedback units, pumps and software still supported? Check replacement and commissioning path.

A modern chartplotter does not compensate for an old unsupported drive, a single heading sensor or a steering
system with leakage and backlash.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 14
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Questions before relying on an autopilot
offshore

A ready system steers predictably, remains within drive limits and can be disengaged immediately without
compromising manual or emergency steering.

Area Question to resolve

Mode awareness Can every watchkeeper identify heading, track and standby modes?

Heading source What independent source remains after primary sensor loss?

Drive and steering What common hydraulic or mechanical faults affect manual and automatic control?
Power Which essential supply keeps the pilot and steering auxiliaries available?

Takeover How is the pilot isolated if standby or software control fails?

Crew endurance Can the watch system cope if automatic steering is unavailable for hours?

Quick readiness check

I
Control heads, computer, sensors, feedback, drive and steering path are identified.

Heading and rudder indications agree with independent references.

The pilot holds course without excessive hunting, current or heat.

Manual takeover and emergency isolation have been practised.

No unresolved leaks, heavy steering, sensor faults or repeated disengagements remain.

Backup heading and steering arrangements are genuinely independent.

Configuration, alarms and software are documented and backed up.

Oo0oooooao

Selected spares, correct fluid and specialist contacts are available.

Dependable autopilot operation combines trustworthy heading data, a healthy steering system, suitable
tuning, robust power and immediate manual takeover.

Guidance to consult

Use the current steering, hydraulic, electrical and navigation-network drawings and the installed autopilot, drive, heading-sensor and steering manufacturers'
instructions, together with appropriate navigation and emergency-steering procedures.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 15
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