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IMMEDIATE HAZARDS WHICH, IF NOT ACTED UPON, WILL RESULT 
IN SEVERE PERSONAL INJURY OR DEATH.

 DANGER

HAZARDS OR UNSAFE PRACTICES WHICH, IF NOT ACTED UPON, 
COULD RESULT IN SEVERE PERSONAL INJURY OR DEATH.

 WARNING

Hazards or unsafe practices which COULD result in minor injury or 
product or property damage.

 CAUTION

Throughout this publication, Dangers, Warnings and Cautions 
(accompanied by the International Hazard Symbol    ) are used to 
alert the user to special instructions concerning a particular service 
or operation that may be hazardous if ignored or performed 
incorrectly or carelessly. Observe Them Carefully!

These safety alerts alone cannot eliminate the hazards that they 
signal. Strict compliance with these special instructions during 
installation, operation, and maintenance, plus common sense 
operation, are important measures to prevent accidents.

This book will show you how to install the base Optimus EPS steering 
system to a vessel powered by inboard engines. Use it in conjunction 
with the Optimus Setup and Configuration Guide (Book 65).

Deliver this book to the customer when the installation is complete.

Thank you for choosing an Optimus™ Electronic Power Steering (EPS) 
System. You have chosen a state of the art steering system that will 
provide years of effortless and trouble free steering performance.

Information which is important to proper use or maintenance, but is 
not hazard-related.

NOTICE

		  About this Book

		  Notice to the Installer
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ABYC 	 American Boat & Yacht Council

AUX	 Auxiliary

BAT	 Battery

CAN	 Controller Area Network

CAN Bus	 Controller Area Network (data) bus. (A harness of 
wires that carry digital signals and power between 
electronic modules)

ENG	 Engine

EPS	 Electronic Power Steering

FT-LB	 Foot Pounds

GND	 Ground

HI	 High

IN-LB	 Inch Pounds

LED	 Light Emitting Diode

LO	 Low

MPH	 Miles Per Hour

NA	 Not Applicable or Not Available

N/C	 No Connection

Nm	 Newton Meters

NMEA	 National Marine Electronics Association

NMEA 2000®	 A protocol for digital communication on a CAN Bus

PCM	 Pump Control Module

RFU	 Rudder feedback unit. This is the position sensor 
on the SmartCylinder. Sometimes called a rudder 
reference unit.

RPM	 Revolutions Per Minute

STBD	 Starboard (right when facing forward)

SW	 Switch

WOT	 Wide Open Throttle

Note: Some abbreviations not listed here may be found in their 
respective sections.

ABBREVIATIONS
The following abbreviations are used in this manual:
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	 1.0	 SAFETY INFORMATION

THE SAFETY INFORMATION PROVIDED HERE IS INTENDED TO 
INFORM YOU OF THE DANGERS THAT MAY BE PRESENT BEFORE, 
DURING, AND AFTER INSTALLATION. IT IS CRITICAL THAT YOU 
READ AND UNDERSTAND THIS INFORMATION.

 WARNING

Safe operation of the steering system depends upon proper installation 
and maintenance of the system, and the common sense, safe judgment, 
knowledge, and expertise of the operator. Every installer and operator 
of the steering system should know the following requirements before 
installing or operating the steering system. If you have any questions 
regarding any of these warnings, contact SeaStar Solutions.

1.	 Read and understand all installation and user's manuals provided 
with the steering components.

2.	 Ensure that all components required to complete the installation 
are on hand (including hoses, fittings, oil, and the proper tools).

3.	 SeaStar and Optimus components are highly engineered and safety 
tested to ensure system integrity. DO NOT substitute any component. 
Substitution with non-SeaStar or non-Optimus components may 
compromise system safety, performance, and reliability.

4.	 DO NOT use a wheel-mounted, coiled cord trim switch. The cord can 
wrap tight around the steering wheel shaft and inhibit steering. 

Before installation

1.	 Check that there is no interference between the steering cylinder(s), 
transom, hull, tiller, tie bar (if applicable) or any other component 
over the full stroke of the cylinder(s). Steer slowly while performing 
these checks.

2.	 Check that the steering cylinder can be fully stroked in both 
directions, without stretching, chafing rubbing, or kinking of the 
hydraulic hoses and electrical harnesses.

3.	 Check that only SeaStar Pro steering hose (1500psi rating) has 
been used to plumb the system.

After Installation

1.	 Install system components as directed in this manual. Some 
component parts and kits (such as hoses and fitting kits) are 
supplied with additional installation instructions—refer also to 
these instructions.

2.	 SeaStar and Optimus components are highly engineered and safety 
tested to ensure system integrity. DO NOT substitute any component. 
Substitution with non-SeaStar or non-Optimus components may 
compromise system safety, performance, and reliability.

3.	 If an instruction is unclear, contradictory, or you are otherwise 
uncertain how to proceed, do not guess. Call SeaStar Solutions 
technical support. 

During Installation
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Perform a system inspection as outlined below. 
1.	 Check steering fluid level in all steering pumps.
2.	 Verify immediate steering response when turning steering wheel(s).
3.	 Inspect all steering hoses, fittings, mechanical cables, and 

electrical harnesses for wear, kinks, or leaks.
4.	 Check for binding, loose, worn or leaking steering or shift/throttle 

control components.
5.	 Verify that no alarms or warnings are shown on the CANtrak display.

Prior to every use

1.	 WEAR A COAST GUARD-APPROVED PERSONAL FLOTATION 
DEVICE (PFD).

2.	 ATTACH ENGINE SHUT-OFF CORD (LANYARD) TO YOUR PFD.
3.	 Never allow anyone who is not familiar with the operation of the 

steering system to operate the boat at any time.
4.	 If boat is equipped with multiple helms, ensure that only one is 

used at a time.
5.	 Know and adhere to all applicable federal, state, and municipal laws 

and regulations that govern boating in your area.

During use

If the SmartCylinder(s) have been exposed to salt water, rinse them 
thoroughly using only fresh, clean water.

DO NOT rinse the PCM, pumps, actuators, or any other component of 
the Optimus system.

DO NOT use acetone, or cleaners containing ammonia, acids, or any 
other corrosive ingredients on any Optimus components.

After use

DO NOT OPERATE BOAT IF ANY COMPONENT IS NOT IN PROPER 
WORKING CONDITION.

 WARNING

DO NOT OPERATE BOAT IF ANY COMPONENT IS NOT IN PROPER 
WORKING CONDITION.

 WARNING

Failure to comply with any warning, notice or caution may lead to 
loss of steering control resulting in a collision and/or ejection from 
the boat leading to property damage, personal injury and/or death.

 WARNING
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2.0	 SYSTEM OVERVIEW

Optimus EPS is a steer-by-wire system that replaces a traditional 
hydraulic helm with electronic components that communicate over a 
serial data network. This state-of-the-art system incorporates many 
advanced features to make it safe and reliable. These features 
include redundant sensors, fault-tolerant communications, extensive 
self-monitoring, and fault communications to notify and advise the 
operator in case of a system fault.

The Optimus EPS system consists of several major components, 
listed below. Refer to figure 2-1 and figure 2-2 to see these 
components in a schematic system diagram.

CAN Networks  
CAN (controller area network) is a serial network protocol that is 
widely used in marine and automotive control systems. Each device 
(node) on the network can send and receive data using specially 
formatted messages. The ability to reliably communicate data between 
devices is what enables the steer-by-wire functionality of Optimus EPS.
Optimus EPS uses up to three independent CAN networks, designated 
CAN1, CAN2, and CAN3. 
•	CAN1 is a low-speed, fault-tolerant network with redundant power 

wiring. It is used for safety-critical communications. 
•	CAN2 is a high-speed network that is well-suited for non-critical 

tasks such as passing data to and from the CANtrak display.
•	CAN3 is a public network using the NMEA 2000 protocol. The 

Optimus system broadcasts public messages onto this network, 
and can also monitor the network for engine RPM. Use of this 
network is optional.

Electronic helm 
The helm converts steering wheel movement into digital messages 
that are sent over CAN1 to the pump control module (PCM). A 
system of friction plates in the helm allow the steering effort to be 
adjusted according to a setpoint received from the PCM. (A steering 
wheel is not included with the Optimus EPS system.)

CANtrak display 
The CANtrak display is a small color LCD that displays system status 
and fault information to the operator. It is also used to make changes 
to user-adjustable steering settings. Authorized installers have access 
to additional menus with system setup and calibration tools.

Pump control module (PCM) 
The PCM receives wheel movement messages from the helm(s) and 
operates the hydraulic steering pumps to steer the vessel as 
required. The PCM uses position feedback from the SmartCylinders 
for precise steering control and fault detection. The PCM can also 
respond to inputs from a certified autopilot system.

	 2.1	 System Description
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Power steering pump 
The power steering pump supplies pressurized fluid to the 
SmartCylinder in order to steer the boat. The PCM controls a pair 
of DC motors that drive small gear pumps. The pump assembly has 
an integral fluid reservoir and pressure relief valves.

The steering pump has an integral service valve that can be opened to 
bypass the pump and allow the rudders to be manually repositioned. 
They are used for service or in the case of an emergency.

SmartCylinders 
The SmartCylinder is a hydraulic steering cylinder fitted with a magnet 
and a position sensor. A SmartCylinder can steer two rudders 
connected with a tiebar (not supplied by SeaStar) or steer two 
rudders with two individual SmartCylinders.

Remote-mounted steering service valve (optional) 
When the service valve on the power steering pumps are not easily 
accessible these optional remote-mounted valves can be installed 
in a convenient location.

	 2.2	 Optimus EPS System Diagrams
The system diagrams shown on the following pages are meant for 
illustrative purposes only. 
Do not use these diagrams as installation schematics.

5000 SERIES



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D 2-3

RUN
OFF   

CAN1 NETWORK CAN2 NETWORK

PCM

HELM

COLOR
CANtrak

BUZZER

SERVICE
PORT

ENGINE GATEWAY (NMEA 2000 OR J1939)

NETWORK POWER
1A FUSE

CAN
3 N

ETW
O

R
K

AUTOPILOT
CCU

POWER STEERING
PUMP

IGNITION KEY
SWITCH PANEL

SMART
CYLINDER

P S

BL
AC

K

G
R

EY

PU
R

PLE

RED

COMPONENTS
NOT SUPPLIED
BY SEASTAR
SOLUTIONS BREAKERS

PORT 
POWER SOURCE

STARBOARD
POWER SOURCE

OPTIONAL

HYDRAULIC
HOSE

Figure 2-1. Optimus EPS system diagram, single station.



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D2-4

RUN
OFF   

CAN1 NETWORK CAN2 NETWORK

PCM

HELM

HELM
COLOR
CANtrak

COLOR
CANtrak

SERVICE PORT

ENGINE GATEWAY

NETWORK
POWER

CAN
3 N

ETW
O

R
K

N
M

EA
2000

AUTOPILOT CCU

1A FUSE

POWER STEERING
PUMP

HYDRAULIC
HOSE

IGNITION KEY
SWITCH PANEL

SMART
CYLINDER

P S
BL

AC
K

G
R

EY

PU
R

PLE

RED

COMPONENTS
NOT SUPPLIED
BY SEASTAR
SOLUTIONS BREAKERS

PORT 
POWER SOURCE

STARBOARD
POWER SOURCE

BUZZER BUZZER

Figure 2-2. Optimus EPS system diagram, dual station, single cylinder.



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D 2-5

P S

RUN
OFF   

HYDRAULIC
HOSE

HYDRAULIC
HOSE

IGNITION KEY
SWITCH PANEL

SMART
CYLINDER

SMART
CYLINDER

COMPONENTS
NOT SUPPLIED
BY SEASTAR
SOLUTIONS BREAKERS

SE
N

SO
R

 H
AR

N
ES

S

SE
N

SO
R

 H
AR

N
ES

S

PORT 24VDC
POWER SOURCE

POWER
STEERING
PUMP

POWER
STEERING
PUMP

CAN1 NETWORK

COLOR
CANtrak

SERVICE
PORT

AUTOPILOT
CCU

OPTIONAL

CAN2 NETWORK

BL
AC

K

G
R

EY

PU
R

PLE

RED

STARBOARD 24VDC
POWER SOURCE

PCM

CAN
3 N

ETW
O

R
K

BUZZER

HELM

12/24 VOLT INPUT

WHITE - CAN HIGH
BLUE - CAN LOW

RED +
BLACK –

J1939 or NMEA 2000

Figure 2-3. Optimus EPS system diagram, single station, twin cylinder.



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D2-6

P S

RUN
OFF   

HYDRAULIC
HOSE

HYDRAULIC
HOSE

IGNITION KEY
SWITCH PANEL

SMART
CYLINDER

SMART
CYLINDER

COMPONENTS
NOT SUPPLIED
BY SEASTAR
SOLUTIONS BREAKERS

SE
N

SO
R

 H
AR

N
ES

S

SE
N

SO
R

 H
AR

N
ES

S

PORT 24VDC
POWER SOURCE

POWER
STEERING
PUMP

POWER
STEERING
PUMP

CAN1 NETWORK

HELM

HELM

COLOR
CANtrak

OPTIONAL
COLOR
CANtrak

SERVICE
PORT

AUTOPILOT
CCU

OPTIONAL

CAN2 NETWORK

BL
AC

K

G
R

EY

PU
R

PLE

RED

STARBOARD 24VDC
POWER SOURCE

PCM

12/24 VOLT INPUT

WHITE –  CAN HIGH
BLUE – CAN LOW

J1939 or NMEA 2000

RED +
BLACK –

CAN
3 N

ETW
O

R
K

BUZZERBUZZER

Figure 2-4. Optimus EPS system diagram, dual station, twin cylinder.



3-1© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D

	3.0	 INSTALLATION OVERVIEW

	 3.2	 Installation Summary

To ensure proper installation and maintenance of this steering 
system, please note the following:

•	 Installation must be performed by a SeaStar Solutions authorized 
installer.

•	 Read and understand all installation instructions provided with 
the system and its components before starting the installation.

•	 Read and understand all the safety information noted in this 
manual and all other installation instructions..

If you need technical assistance, or wish to report an error in our 
documentation, please contact SeaStar Solutions technical support:

Technical Support
Web: www.seastarsolutions.com 
E-mail: seastar@@seastarsolutions.com
Phone: 604.248.3858
Fax: 604.279.2202

There are several stages in the installation of the Optimus EPS 
system, listed below. By reviewing this summary you will better 
understand each step in the context of the entire installation.

	 3.1	 Important Information/Technical 
		  Support Contact

Planning (Section 4)
•	 Acquire a general understanding of the system and its various 

components.

•	 Check that the equipment supplied is available and correct.

•	 Establish suitable locations for each component.

•	 Plan the cabling and the hose connections.

•	 Consider the power connections to the battery and the breaker 
location. All wiring should be done to ABYC standards.

•	 Consider where the ignition and tach sources will come from.

•	 Verify that you have a dealer setup kit for purge & calibration.

•	 Make a diagram of the system as it pertains to the particular  
boat installation.
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This concludes all the physical installation steps up to the point when 
the system is powered on. The setup and commissioning of the 
Optimus EPS system is covered in the Setup and Configuration Guide.

Networks and Wiring (Section 6)
•	 Review network diagrams

•	 Install network tees.

•	 Connect network harnesses.

•	 Install circuit breakers and run the power wires.

•	 Connect ignition wires.

•	 Connect engine RPM source.

•	 Connect autopilot if required.

Component Installation (Section 5)
•	 Mount the helm. 

•	 Mount the CANtrak.

•	 Mount the pump control module (PCM) and the power  
steering pump.

•	 Install the SmartCylinder.

•	 Install the remote service valves (if necessary).

•	 Install the hoses.
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	4.0	 PLANNING

Proper planning is critical to a successful installation. This section 
will step you through the key planning activities:

•	Review each of the major components and consider where to place 
them, keeping in mind the various mounting restrictions. 

•	Check that the harness connections can be made without violating 
any of the cabling restrictions. Determine if the available harnesses 
are sufficient or if it is necessary to order any additional harnesses 
or cabling components.

•	Ensure that you understand the CAN network requirements and 
have the required components available. Review Appendix B for 
important information about planning the CAN network.

•	Plan the location of the breakers and the connections to the 
batteries, keeping in mind the ABYC requirements. Confirm the 
required breakers are at hand. Make sure that sufficient wire of 
the correct gauge is available with the correct termination hardware 
and tie straps.

•	Review the required hoses and fittings and check that all are available.

•	Document the information on the system diagram in section 4.4.

It is highly recommended that a complete review of Section 4 is 
done in order to assemble the appropriate materials and ensure 
that proper installation techniques are understood. 

NOTICE
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	 4.1	 Required Parts

Other parts required (not shown):
•	 SeaStar Pro Steering Hoses
•	 SeaStar Electronic Power Steering Fluid (Green/blue color)
•	 Dealer Installation Kit and Purge Hose
•	 Electrical harnesses and wire(s) (some wire[s] not supplied by 

SeaStar Solutions)
•	 Circuit breakers (not supplied by SeaStar Solutions)
•	 Steering wheel (not supplied by SeaStar Solutions)

SmartCylinder
One cylinder is  
required with the  
EPSK1300 system.
Two cylinders are required  
with the EPSK1500 system.

Pump Control Module (PCM)
One PCM is required.

Helm
One per helm station. CANtrak Display

One per helm station.

Power steering pump
One pump is required with  

the EPSK1300 system.
Two pumps are required with  

the EPSK1500 system.

Check that following parts are available for the installation:

Figure 4-1. 
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	 4.2	 Plan Your Component Placement	

The helm is an electronic unit and send signals to the Pump Control 
Module (PCM) via an electrical harness supplied with the system. 
One helm is required at each station (the system supports up to 
three stations).

There are five helm styles available; different style helms may be 
used at different stations. Standard helm shaft size is 3/4”, but a 1” 
shaft is available in the rear mount configuration.

Mounting templates can be found in Appendix A.

EPS Front Mount Helm
Part No. EH1512

EPS Classic Tilt Helm
Part No. EH1552

EPS Sport Plus Tilt Helm
Part No. EH1532

EPS Rear Mount Helm
Part No. EH1572

EPS Rear Mount Helm
Part No. EH1592
(1" Straight Shaft)

Review the detailed information for each of the following components 
and determine where they will be located on the boat. Pay particular 
attention to the harness length information, as this may impact the 
choice of component locations. During this process, confirm that the 
correct harness lengths are available.

4.2.1		 Electronic Helm(s)

Figure 4-2. 

The helm may effect a ship’s 
or the autopilot’s compass. 
For less than one degree of 
effect keep the EPS helm and 
the compass a minimum of 24 
inches (61 cm) apart.

    CAUTION
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MAX 120' & 2 EXTENSIONS

MAX 120' & 2 EXTENSIONS

MAX 120' & 2 EXTENSIONS

Total combined length less than 120'. Maximum six harnesses 
in entire chain. A wye harness (CM21702) is required.

Two separate harnesses— each 120' or less

CAN1 HARNESS – HELM TO PCM 
At least one harness per helm station is required. 

DESCRIPTION LENGTH, FT (m) PART No.
Harness, EPS, H4, 6 PIN FCI 3 (0.9) CM20403

6 (1.8) CM20406
12 (3.6) CM20412
18 (5.5) CM20418
24 (7.3) CM20424
30 (9.1) CM20430
36 (11) CM20436
60 (18.2) CM20460

Harness, EPS, FTCAN Extension M-F 36 (11) CM22036
Harness, Wye 2 (0.6) CM21702
Harness, Coupler M-M 1 (.03) CM22401

Single Helm

Multiple Helm (Optional Arrangement)

Multiple Helm (Preferred Arrangement)

The harness length from the PCM to the farthest helm may not exceed 
120 total feet. Harnesses are available in 6-foot increments up to 
36 feet, with an available 36 foot extension. Under no circumstances 
should you use more than two extensions (for a total of three 
harnesses) between consecutive devices.

Figure 4-3. 

Total harness length CANNOT 
exceed 120 feet. Do not use 
more than three harnesses 
between devices.

    CAUTION

Table 4-1. 

Every harness connection is a 
potential failure point. Try to 
minimize the number of 
connections in your system and 
always locate them in dry and 
protected areas.

NOTICE
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All CANtrak Displays are identical and can be used at any station. 
The display must be easily visible from the helm station. The display 
may be located in any position but if it is exposed to weather it should 
be installed on a sloped surface so water does not collect on the 
screen. The CANtrak connects to the helm with an included 3 foot 
(0.9m) harness (CM20403). Ensure the display is close enough to 
the helm for the harness to reach without strain. If necessary, you 
can extend the harness using a union harness (CM22401) and an 
extension harness from table 4-1.

A mounting template can be found in Appendix A.

	4.2.2	 CANtrak Display

A CANtrak display is required at 
the main helm station, but is 
optional at secondary control 
station(s). At a minimum a buzzer 
should be fitted to the second 
and/or third station. Buzzer 
Kit HA5493 with an extension 
harness is available.

Figure 4-4. 

NOTICE

DO

DO NOT
Mount vertical to hull or wall Mount at an angle less than 60°

Mount parallel to 
boat deck

<60°<60°

Updating the CANtrak display 
software requires insertion of a 
USB drive in the rear of the 
display. Consider this requirement 
when deciding on a mounting 
location.

NOTICE
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	4.2.3	 Pump Control Module (PCM)

CAN1 CAN1 CAN3 CAN2

PUMP HARNESS (OR WYE)

PUMP HARNESS (OR WYE)
TIED TO STRAIN RELIEF PLATE.

TO MINIMEZE INTERFERENCE
DO NOT BUNDLE PUMP

HARNESSES WITH
COMMUNICATION HARNESSES

SMOOTH GRADUAL BENDS
ON ALL HARNESSES

HARNESSES ROUTED
DOWNWARD FROM
CONNECTORS TO MINIMIZE
WATER DRIP PATHS

ALL HARNESSES SECURELY
TIED TO STRAIN RELIEF PLATE 

TO MINIMIZE INTERFERENCE
DO NOT BUNDLE BATTERY
HARNESSES WITH
COMMUNICATION HARNESSES

The PCM should be mounted in a cool, dry area and must be mounted 
in such a way that the three foot harnesses supplied with the 
power steering pump reaches the PCM. The harnesses must not be 
extended. Do a dry fit, with the leads properly run through the strain 
relief plate to verify the harnesses will reach.

Each PCM has two independent power feeds (port cranking battery 
and starboard cranking battery), each of which must be connected to 
a power source. See section 4.3.2 for more information.

Mounting dimensions can be found in Appendix A.

Do not use Automatic Power Selectors (APS) or selector diodes of 
any kind on the PCM power or ignition wires. This functionality is 
already built into the PCM.

ALL ELECTRICAL CONNECTIONS AND HARNESS MUST COMPLY 
WITH ABYC WIRING STANDARDS, BE RATED FOR 105°C (221°F), 
AND COMPLIANT WITH SAEJ1128.

Figure 4-5 Part No. EM1200.

    CAUTION

     WARNING

Each pump must be connected to the PCM as shown in figure 4-5. 
In a twin cylinder system two WYE harnesses (CM20035) are also 
required, see figure 4-6. These harnesses allow the two motor harnesses 
from one pump to be connected to one side of the PCM. The RFU 
harness of the cylinder that is connected to the pump must be plugged 
into the same side of the PCM that the pump is connected to.
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MAKE SURE THAT ALL UNUSED PORTS HAVE SEALING PLUGS.

Figure 4-7. 

     WARNING

DO

DO NOT
Mount parallel to

boat deck 

Mount vertical (parallel) to hull or wall, plus or minus 15°

15°

Expose to vibration, shocks
or excessive heat

Protect from sun
and elements

Figure 4-6. Wye harness (part # CM20035) used to connect pump to PCM.

PCM

WYE HARNESS
(CM20035)

POWER
STEERING

PUMP
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DO

5°
1

2
SEE

NOTICE
LEFT

SEE
NOTICE

LEFT

Protect from 
elements

Mount at
vertical
angle of less
than 5°

The power steering pump provides the fluid flow to move the Smart-
Cylinder. The pump is designed to be floor mounted in a dry location 
adjacent to the PCM, such that the 3 foot (0.9 m) pump harnesses 
can be connected with proper strain relief (see figure 6-9). Conduct 
a test fit before permanently mounting the pump.

	4.2.4	 Power Steering Pump

The power steering pump makes a moderate amount of noise when 
operational. Select a location that will minimize the noise in the 
passenger area; typical locations include the engine room or in the 
lazarette adjacent to the steering cylinder. The location of the pump 
will have the most impact on the overall ease of installation and long 
term system maintenance so take time deciding on the best location.

Mounting dimensions can be found in Appendix A.

Some considerations:
•	 It is very important which pump harness plug’s into which port. 

The PCM has a red decal on the left to indicate the port side and 
a green decal on the right to indicate starboard side. Ensure the 
correct pumps are installed in the appropriate sides.

•	 Maximum hose length between pump and cylinder is 40 feet (12.2 m). 
Longer runs will require 3/8” copper/stainless steel tubing suitable for 
a maximum working pressure of 2000 psi (not supplied by SeaStar).

•	 It is easier to run communications harnesses than hydraulic hoses 
and heavy power wires.

•	 The operator will need to check the steering fluid level in the power 
steering pump on a regular basis.

•	 The steering service valve must be placed in an area with light and 
visability, easily accessible to the operator in case of emergency. 
If you can’t locate the pumps in this way use the remote service 
valve kit, HA5480, as shown in section 4.2.6.

•	 Service and maintenance operations will be performed for the life 
of the boat. The installation is performed once.

Figure 4-8. 

Pump harnesses must not be 
extended.

    CAUTION

Hose fittings can be relocated to 
plugged ports if required. (See 
figure 4-8, item 1 and 2.) Torque 
hose fittings to 18 ft-lb (24 Nm) 
and plugs to 50 in-lb (6 Nm).

You can also install 90° fittings 
(Kit # HF6004) for additional hose 
routing flexibility.

NOTICE

Due to material variability, fitting 
installation torque differs between 
the power steering pump and the 
steering cylinder. Be sure to use 
the correct installation torque to 
avoid irreparable damage to the 
pump housing or cylinder body 
when installing an ORB fitting.

NOTICE
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The SmartCylinder moves the tillers and supplies a feedback signal 
that tells the PCM where the rudders are positioned. The SmartCylinder 
connects to the power steering pump by means of two hoses, and 
connects to the PCM with an electrical harness.

It is very important that the hydraulic hoses and harness are installed 
in such a way that gives the cylinder full travel without kinking or 
snagging on an obstruction.

Refer to table 5-2 on page 5-15 for mounting dimensional information. 

	4.2.5	 SmartCylinders

The EC5810 SmartCylinder (9.5” stroke) comes with an 18 foot (5.5 m) 
electrical harness and the EC5850 (12” stroke) comes with a 30 foot 
(9.1m) electrical harness, which connect to the PCM. There are four 
lengths of extension harnesses available, if required. Up to two 
extension harnesses may be added to each SmartCylinder harness 
for a maximum combined harness length of 48 feet (14.63 m). Take 
care to locate the harness connections in dry areas (or in a junction 
box) and provide strain relief on either side of each connection.

DESCRIPTION LENGTH, FT (m) PART NO.
SmartCylinder Harness Ext. EPS, H9 	 6	 (1.8) CM20906

	 12	 (3.6) CM20912

 	 18	 (5.5) CM20918

 	 30	 (9.1) CM20930

THE SMARTCYLINDER ELECTRICAL HARNESS MUST BE PROPERLY 
SECURED. SEE SECTION 5.6.

Figure 4-9. 

SmartCylinder sensor harness 
and extensions must not 
exceed 48 feet (14.63 m).

    CAUTION

Ensure that there are no pumps, 
motors, or other magnetic 
fields, too close to the cylinder 
because they may affect the 
position feedback signal. 
The minimum recommended 
distance is 12” (30 cm).

    CAUTION

     WARNING

Table 4-2. 
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DO NOT OPEN THE SERVICE 
VALVE WITH THE ENGINE(S) 
RUNNING.

     WARNING

The steering service valves are integrated with the power steering 
pumps. When open they allow the rudders to be manually repositioned, 
and are used for maintenance or in case of emergency. The pump 
must be installed so that the valve is accessible and visible to the 
operator. The supplied decal (figure 5-13) must be applied in a visible 
location near the service valve.
If you can’t install the pumps in such a way that the valves aren’t 
accessible, use the remote-mounted service valve kit HA5480 (one 
per steering cylinder). These service valves can be mounted in a 
convenient location. You will require an additional pair of hydraulic 
hoses for each remote service valve.
Turn the knob fully counterclockwise (about 3 turns) to open the 
service valve, and clockwise to close. Turn just until you feel a firm 
stop – do not use tools or overtighten.

	4.2.6	 Steering Service Valves

A circuit breaker must be provided by the installer for each of the 
two PCM power feeds. See section 4.3.2 for the required circuit 
breaker rating. 

Use only circuit breakers designed for marine use, and with corrosion-
resistant, stainless steel connection hardware.

Refer to ABYC wiring standards for all wiring best practices.

4.2.7		 Circuit Breakers

Figure 4-10. Service valve location.

SERVICE VALVE

POWER
STEERING

PUMP
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 4.3.1	 Hydraulic Hoses

	 4.3	 Plan Your Connections
At this point of the planning process the location of all major components 
should be established. Now it is time to review and plan your 
hydraulic and electrical connections. 

SeaStar Pro steering hoses are available in kits containing two equal 
length hoses. Determine the length of the required hoses from each 
the pump to the SmartCylinder, and check that you have the proper 
hoses available.

If you are using remote-mounted service valves (HA5480) you will need 
two sets of hoses: one pair from the pump to the service valve and 
a second pair from the service valve to the cylinder.

Consider the following when planning your hose routing and determining 
the required lengths:
•	Maximum hose length between pump and cylinder is 40 feet (12.2 m). 

Longer runs will require 3/8” copper/stainless steel tubing suitable for 
a maximum working pressure of 2000 psi (not supplied by SeaStar).

•	The cylinder body moves slightly as it steers. Ensure there is 
enough slack in the hose routing to avoid any binding, chafing, 
rubbing, or kinking.

•	Minimum bend radius on the hose is 3.5”. Never route the hoses 
in such a way that they can kink.

•	Hoses should be secured along their routing path whenever possible, 
and should not be allowed to hang free in any area where they may 
become a safety hazard. SeaStar Solutions recommends the use 
of a rigging tube, PVC piping, or conduit for the safe installation and 
protection of the steering hoses.

•	Do not install hoses in such a way that they may become exposed to 
hot engine components, such as manifolds or exhaust components.

•	Do not install hoses where they may be exposed to corrosive acids, 
such as those that may be found at battery connection points, or 
where they may be exposed to battery fumes.

Table 4-3 shows the available hose kits. Each kit comes with two hoses. 
You can choose from brass or stainless steel hose end fittings.

THE OPTIMUS EPS SYSTEM 
REQUIRES THE USE OF KEVLAR 
REINFORCED HOSES (SEASTAR 
PRO) ONLY. DO NOT USE 
EXTRUDED NYLON TUBING,  
STANDARD SEASTAR (1000PSI) 
HOSE OR ANY OTHER 
MANUFACTURERS’ HOSE.

     WARNING

KIT PART No. DESCRIPTION FITTINGS
HO57XX SeaStar Pro hose kit Brass
HO57XXSS SeaStar Pro hose kit, SS Stainless Steel
XX denotes hose length in feet, with a leading zero for lengths below 10 feet. 
Available lengths:
• 2 to 7 feet in 1 foot increments (e.g. for a 3 foot hose kit, order HO5703)
• 8 to 30 feet in 2 foot increments

Table 4-3. 
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All system wiring and power connections must be made to ABYC 
standards. See ABYC E-11 AC and DC Electrical Systems on Boats.

The Optimus EPS system for large inboard vessels is generally used 
with a 24V DC power source. For single cylinder applications, it is 
possible to utilize either a 12V or 24V DC power source. If a 12V 
power source is utilized, the System Voltage parameter must be set 
accordingly in the software.

Typical Source Connections
•	 Direct to the batteries.
•	 To battery switches. Never switch the negative wire.
•	 To a bus bar or power distribution panel. Ensure that the wire size 

from the bus to the batteries is sufficient to handle the peak current 
of all accessories connected to the bus. In general, buses that 
supply power to vessel electronics such as radar and GPS are 
usually not acceptable power sources for the EPS system.

ABYC standards require that all wires carrying positive voltage must 
have a circuit protection device within 7” of the power source. Use a 
circuit breaker designed for marine use, with the rating shown in 
Table 4-4.

In some installations the circuit breaker may need to be located more 
than 7” from the power source. In this case an additional protection 
device (breaker or fuse) must be located within 7” of the battery to 
protect the intervening wire. The device must be rated based on wire 
size, and is usually of a slightly higher current rating than the breaker. 
Be sure to factor in the entire wire length from PCM to source when 
selecting wire size. Refer to ABYC E-11 for more details.

See figure 4-11 for source connection examples.

Wire Type and Sizing
Use wire with red insulation for the positive connections, and wire 
with black or yellow insulation for the negative connections. 

The positive and negative power wires are frequently routed along 
different paths. For each wire, determine the length required to 
connect from the PCM to the power source or ground, then select 
the correct wire size from Table 4-4.

WIRE LENGTH FROM PCM TO  
POWER SOURCE

MINIMUM AWG (mm2)

EPSK1300 12V System
Single EC5810 or  
EC5850 Cylinder

EPSK1300 24V System
Single EC5810 or  
EC5850 Cylinder

EPSK1500 24V System
Twin EC5810 or  
EC5850 Cylinder

0 – 9.8 feet 0 – 3.0 meters 6 (16) 10 (6) 6 (16)

9.9 – 14.7 feet 3.1 – 4.5 meters 4 (25) 10 (6) 4 (25)

14.8 – 24.6 feet 4.6 – 7.5 meters 2 (35) 8 (10) 2 (35)

CIRCUIT BREAKER RATING 60A 30A 60A

 4.3.2	 Power Connections

Table 4-4. 

NOTICE
ABYC standards require that the 
negative terminals of all batteries 
on the vessel be connected 
together. See ABYC E-11 for 
more information.
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Example 1 – 24 volt, twin cylinder system
The negative harness is 4’ (1.2 m) and according to the table you 
can use 6 AWG (16 mm2) wire. The positive harness is 6’ (1.8 m) and 
requires a circuit protection device within 7” (18 cm) of the power 
source. The total length is still below 9.8’ (3 m) so again 6 AWG (16 
mm2) wire can be used.

Example 2 – 24 volt, twin cylinder system 
The negative wire is going from the PCM to a good ground bus. The 
negative wire is 15’ (4.6 m) long and the table indicates that 2 AWG 
(35 mm2) wire is required. The positive wire is 20’ (6.1 m) long and goes 
from the breaker to the PCM. The 7” (18 cm) run from the battery 
switch to the breaker must be added, resulting in a total length of 
20’-7” (6.3 m). Checking the table results in a 2 AWG (35 mm2) wire 
for this connection. 

Figure 4-11. Examples.

+– –+

PCM

Breaker

Battery
switch7"

7"

6 FEET (1.8 m)

4 FEET (1.2 m)

EXAMPLE 1

EXAMPLE 2
15 FEET (4.6 m)

STARBOARD
SIDE

PORT
SIDE

20 FEET (6.1 m)

Breaker

Bus
Bar

24V SOURCE 24V SOURCE

Examples
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The EPS system requires an ignition signal at the PCM to “wake up” 
the steering system. Review the instructions in section 6.4 and: 
•	 plan how you will make the connection and where you need to 

install wire splices.
•	 determine the parts (e.g. butt splices) and tools you will require.
•	 it is common practice to wake up the Optimus steering on key on. 

Determine a position on the ignition system that remains live both 
on key on and during cranking of engines.

The EPS system requires an engine RPM input to support the speed- 
sensitive functionality of the system. Engine RPM can come from three 
sources: an NMEA2000 network, a J1939 engine network, or analog 
pulse signal from alternator, flywheel sensing or propeller shaft rotations 
max pulses per rev is 12. Review the instructions in section 6.5 and: 
•	 determine which source you will use.
•	 if using an existing NMEA2000 network, determine if you need an 

additional tee (CM10060) and/or extension harness (section 4.2.2).
•	 if creating a dedicated NMEA2000 network, be sure that you have 

the kit (HA5492) and an engine gateway.
•	 if using an analog tachometer, determine the parts and tools you require.

The Optimus EPS system can take steering commands from compatible 
autopilot units through a simple CAN2 network connection.  
Refer to www.seastarsolutions.com for compatible autopilot systems.

To connect an autopilot you will need to build a small CAN2 network 
as shown in figure 4-12. See Table 4-5 for available harnesses.

Refer to section 6.6 and the autopilot installation instructions for 
additional information.

Figure 4-12. Autopilot connection to CAN2 network.

 4.3.3	 Ignition Connection

 4.3.4	 Engine RPM Source Connection

 4.3.5	 Autopilot Connection (Optional)

*	 Important Note: If you are using a Simrad SG05 autopilot you must use a power isolating tee such as a 
Navico 000-12259-001 or a Garmin 010-11580-00.

Female terminator
CM10052

USE HARNESS SUPPLIED
WITH AUTOPILOT

AUTOPILOT

CM
20304

4' H
AR

N
ESS

Male terminator
CM10051

NETWORK TEE
CM10060

NETWORK TEE
CM10060*

DEVICENET HARNESS*
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MICRO-C DEVICENET HARNESS 

DESCRIPTION LENGTH, FT (m) PART No.
Micro-C Extension, Male/Female 	 1	 (0.3) CM10001

	 3	 (0.9) CM10003
	 6	 (1.8) CM10006
	 9	 (2.7) CM10009
	12	 (3.6) CM10012
	16	 (4.9) CM10016
	20	 (6.1) CM10020
	30	 (9.1) CM10030

DeviceNet Extension Harnesses
Available DeviceNet extension harnesses are listed in Table 4-5. If you 
need a harness longer than 30 feet (9.1m) you may chain up to three 
harnesses together for a maximum total length of 90 feet (27.3m).

Every harness connection is a potential failure point. Try to minimize 
the number of connections in your system and always locate them in 
dry and protected areas. Use tie wraps or other methods to ensure 
that nothing is pulling the connection apart. 

Do not cut or splice DeviceNet harnesses.

Do not connect anything other than SeaStar Optimus components, 
or SeaStar approved autopilots, to the CAN2 network.

If your system voltage is 24V the CAN2 network voltage will also 
be 24V, which could damage some third-party components.

    CAUTION

    CAUTION

    CAUTION

Table 4-5. 
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	 4.4	 Diagram
Use this page to make a complete diagram of the installation. 
The diagram should be similar to the one in Section 2.2, with the 
locations and correct harness and hose lengths indicated.

Helm area:

PCM/Pump area:

SmartCylinder area:
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5.0	 COMPONENT INSTALLATION

Refer to Section 4 – Planning, before proceeding with any part of the 
installation. This will speed the installation and avoid problems that 
could occur due to lack of up-front planning.

	 5.1	 Helm(s)
Find the installation diagram for your helm(s) in the following pages. 
Before beginning the installation, carefully unpack the helm from  
the box and check that you have all the required hardware shown in 
the diagram.

Mounting templates for each helm type can be found in Appendix A. 
Make sure you are using the correct template before drilling or 
cutting the dash. 

A ground strap is provided with each helm. It is critical that this ground 
strap be installed as described below each installation diagram. If the 
ground strap is not installed the steering sensor may be damaged 
by static electricity discharge. This can lead to a failure of the 
steering system. 

We recommend that you note the type and serial number of each 
helm in the table below. In a multi-station system the serial number 
will be required during the system setup. The helm type may be 
useful to the owner in the future.

ALL HELMS MUST HAVE A GROUND CONNECTION TO THE GROUND, 
NEGATIVE BUS BAR, OR THE NEGATIVE SIDE OF THE BATTERY TO 
PREVENT DAMAGE FROM STATIC ELECTRICITY. A GROUND STRAP 
AND HARDWARE IS PROVIDED WITH EACH HELM.

FAILURE TO DO SO MAY RESULT IN LOSS OF STEERING CONTROL, 
POSSIBLY RESULTING IN PROPERTY DAMAGE, INJURY OR DEATH.

NOTICE

     WARNING

STATION HELM TYPE SERIAL No.

Main 	 Front Mount (EH1512) 
	 Sport Plus Tilt (EH1532) 
	 Classic Tilt (EH1552) 
	 Rear Mount (EH1572) 
	 Rear Mount, 1” (EH1592)

Second 	 Front Mount (EH1512) 
	 Sport Plus Tilt (EH1532) 
	 Classic Tilt (EH1552) 
	 Rear Mount (EH1572) 
	 Rear Mount, 1” (EH1592)

 

Third 	 Front Mount (EH1512) 
	 Sport Plus Tilt (EH1532) 
	 Classic Tilt (EH1552) 
	 Rear Mount (EH1572) 
	 Rear Mount, 1" (EH1592)

Table 5-1. 
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	5.1.1	 EPS Front Mount Helm (EH1512)

USE ONLY THE SELF-LOCKING FASTENERS PROVIDED! 
SUBSTITUTING NON-SELF-LOCKING FASTENERS CAN RESULT IN 
LOOSENING OR SEPARATION OF EQUIPMENT, CAUSING LOSS OF 
STEERING CONTROL, PROPERTY DAMAGE, PERSONAL INJURY 
AND OR DEATH. DO NOT EXCEED 110 IN-LB, (12NM) TORQUE ON 
HELM NUTS AND BOLTS.

Install the ground strap – install one end of the ground strap between 
the nut and washer on the helm’s mounting stud. Connect the other 
end to ground or negative bus bar or to the battery negative terminal. 

Figure 5-1.

     WARNING
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USE ONLY THE SELF-LOCKING FASTENERS PROVIDED! 
SUBSTITUTING NON-SELF-LOCKING FASTENERS CAN RESULT IN 
LOOSENING OR SEPARATION OF EQUIPMENT, CAUSING LOSS OF 
STEERING CONTROL, PROPERTY DAMAGE, PERSONAL INJURY 
AND OR DEATH. DO NOT EXCEED 110 IN-LB, (12NM) TORQUE ON 
HELM NUTS AND BOLTS.

	5.1.2	 EPS Sport Plus Tilt Helm (EH1532)

Install the ground strap – install one end of the ground strap between 
the nut and washer of one of the carriage bolts holding the adapter 
plate to the dash. Connect the other end to ground or negative bus 
bar or to the battery negative terminal.

Figure 5-2.

     WARNING
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4X WASHER 4X LOCK NUT

	5.1.3	 EPS Classic Tilt Helm (EH1552)

USE ONLY THE SELF-LOCKING FASTENERS PROVIDED! 
SUBSTITUTING NON-SELF-LOCKING FASTENERS CAN RESULT IN 
LOOSENING OR SEPARATION OF EQUIPMENT, CAUSING LOSS OF 
STEERING CONTROL, PROPERTY DAMAGE, PERSONAL INJURY 
AND OR DEATH. DO NOT EXCEED 110 IN-LB, (12NM) TORQUE ON 
HELM NUTS AND BOLTS.

Install the ground strap – install one end of the ground strap between 
the nut and washer of one of the carriage bolts holding the adapter 
plate to the dash. Connect the other end to ground or negative bus 
bar or to the battery negative terminal. 

Figure 5-3.

     WARNING
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	5.1.4	 EPS Rear Mount Helm (EH1572)

USE ONLY THE SELF-LOCKING FASTENERS PROVIDED! 
SUBSTITUTING NON-SELF-LOCKING FASTENERS CAN RESULT IN 
LOOSENING OR SEPARATION OF EQUIPMENT, CAUSING LOSS OF 
STEERING CONTROL, PROPERTY DAMAGE, PERSONAL INJURY 
AND OR DEATH. DO NOT EXCEED 110 IN-LB, (12NM) TORQUE ON 
HELM NUTS AND BOLTS.

Install the ground strap – install one end of the ground strap between 
the nut and washer on one of the carriage bolts holding the polished 
plate to the dash. Connect the other end to ground or negative bus 
bar or to the battery negative terminal. 

Figure 5-4.

     WARNING
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SEALING PLUG
MUST BE

INSTALLED
IN UNUSED PORT

ELECTRONIC
HELM

GROUND STRAP

LIGHTLY GREASE
SHAFT

MOUNTING
PLATE

SHAFT KEY
BOLT X3

STEERING
WHEEL

BOLT
TORQUE TO
150 IN-LBS

DASH

	5.1.5	 EPS Rear Mount Helm (EH1592) 1" Straight Shaft

USE ONLY THE SELF-LOCKING FASTENERS PROVIDED! 
SUBSTITUTING NON-SELF-LOCKING FASTENERS CAN RESULT IN 
LOOSENING OR SEPARATION OF EQUIPMENT, CAUSING LOSS OF 
STEERING CONTROL, PROPERTY DAMAGE, PERSONAL INJURY 
AND OR DEATH. DO NOT EXCEED 110 IN-LB, (12NM) TORQUE ON 
HELM NUTS AND BOLTS.

Install the ground strap – install one end of the ground strap between 
the nut and washer on one of the carriage bolts holding the polished 
plate to the dash. Connect the other end to ground or negative bus 
bar or to the battery negative terminal. 

Figure 5-5.

     WARNING
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	 5.2	 CANtrak Display
Mount the CANtrak display where it is easily visible from the helm 
station. A mounting template can be found in Appendix A.

•	 Mount the display vertically, or within 60 degrees of vertical.
•	 Ensure adequate ventilation around the unit.
•	 Ensure that you are able to get to the rear of the unit for harness 

connections and for insertion of a USB drive when performing a 
software update.

•	 DO NOT mount parallel to the boat deck, unless the helm is in a 
completely enclosed wheelhouse where no water can accumulate 
on the face of the CANtrak.

Figure 5-6.

Figure 5-7.

DO DO NOT

Mount vertical to hull or wall Mount at an angle less than 60° Mount parallel to  boat deck

<60°<60°

On a dual station vessel the 
CANtrak is optional at the second 
station. If you don’t install a 
CANtrak at the second station you 
must install a buzzer kit (HA5493). 

NOTICE
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	 5.3	 PCM and Power Steering Pumps

PCM and the power steering pump must be mounted in close proximity. 
The three foot harnesses on the pump need to reach the connectors 
on the PCM without strain, and they cannot be extended. It is not 
important which pump harness plugs into which pump connection port.

We recommend that you use only stainless steel mounting hardware. 
•	 Fasten at all three mounting points.
•	 The PCM is designed to fit 1/4” or M6 cap screws or machine 

screws. Use washers between the screw head and the PCM.
•	 Through-bolt with nuts and washers on the back the side, or drill 

and tap into a metal mounting surface.
•	 You can also use a #14 wood screw and washer.

	5.3.1	 PCM Recommended Mounting Hardware

PUMP CONNECTION (M1)

PUMP
CONNECTION
(M2)

CAN1

CAN1

CAN3
CAN2

Figure 5-8.
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•	 Mount the PCM to a flat, vertical surface parallel to the wall or 
hull. It may be mounted no more than 15 degrees from vertical.

•	 The PCM must be mounted in a cool, dry location.

•	 Any unused connectors must have a sealing plug installed.

	5.3.2	 PCM Mounting Considerations

Figure 5-9.

DO

DO NOT

Mount parallel to
boat deck 

Mount vertical (parallel) to hull or wall, plus or minus 15°

15°

Expose to vibration, shocks or
excessive heat

Protect from sun
and elements
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•	 Pump should be mounted in a cool, dry, well ventilated location.
•	 Pump harnesses are 3’ long and must not be extended. Choose 

pump and PCM mounting locations accordingly.
•	 Pump is designed to be floor mounted. See Appendix A for  

mounting dimensions.
•	 Pump must be mounted so that the oil level indicators and the 

reservoir are visible and accessible to the operator. Mount the 
pump so that it is as level as possible when floating at dock. 
Use shims if necessary. This is to ensure the accuracy of the 
minimum oil fill level indication.

•	 The service valve knob must be easily accessible. Ensure there is 
room around the knob for a user to grasp it and turn it.

•	 Pump ports are marked ‘U’ and ‘D’ and are color coded from the 
factory to indicate the appropriate cylinder fitting connection.

	5.3.3	 Power Steering Pump Mounting Considerations

THE PUMP MOTOR MAY BE HOT TO THE TOUCH DURING OPERATION. 
DO NOT MOUNT PUMPS IN AN AREA WHERE FABRICS AND/OR 
OTHER FLAMMABLE MATERIAL MAY COME IN CONTACT WITH 
THE PUMP MOTOR. DO NOT COVER.

Figure 5-10.

     WARNING

FLOOR MOUNTING
BRACKET SIGHT GLASS

MINIIMUM LEVEL INDICATION

OIL FILL
PORT

COLOR CODED AND
LABELED PORTS TO

MATCH CYLINDER
PORTS

POWER HARNESS
TO PCM X 2 (MUST
NOT BE EXTENDED)Hose fittings can be relocated to 

plugged ports if required. (See 
figure 4-8, item 1 and 2.) Torque 
hose fittings to 18 ft-lb (24 Nm) 
and plugs to 50 in-lb (6 Nm).

You can also install 90° fittings 
(Kit # HF6004) for additional hose 
routing flexibility.

NOTICE

Due to material variability, fitting 
installation torque differs between 
the power steering pump and the 
steering cylinder. Be sure to use 
the correct installation torque to 
avoid irreparable damage to the 
pump housing or cylinder body 
when installing an ORB fitting.

NOTICE
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We recommend that you use only stainless steel mounting hardware.

•	 M6 cap or machine screw and washer.

•	 1/4” cap or machine screw and washer.

•	 #14 wood screw and washer (flat bearing surface under screw 
head only).

	5.3.4	 Power Steering Pump Mounting Hardware

SEE MOUNTING
HARDWARE

RECOMMENDATIONS

4 X FLAT
WASHER

POWER STEERING
PUMP

TORQUE
OIL FILL
CAP TO
70 IN-LB
(8 NM)

Figure 5-12.

Mounting the power steering pump:

•	 Pumps must be mounted upright to facilitate oil fill and purge.

Figure 5-11.

DO

Protect from 
elements

5°

Mount at
vertical
angle of less
than 5°
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The power steering pump has an integrated service valve for 
maintenance and emergency use. It must be accessible to the 
operator. If it isn’t accessible, you will need to use the remote-
mount service valve kit, HA5480.

There is an instruction label on the pump motor. If it is not visible, 
you must install the label shown in figure 5-13 in a visible location.

	5.3.5	 Integrated Steering Service Valve

Figure 5-13.

This decal MUST be visible!
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	 5.4	 SmartCylinder Installation
Before beginning installation make sure that all mounting hardware is 
available and the tiller arm is clean and free from rust or burrs.

NOTICE

NOTICE

Installation Procedure
1. Determine the tiller arm length (dimension ‘A’) and foot bracket 

location (dimension ‘B’) from table 5-2. If the tiller arm length is 
already set, use figure 5-14 to locate the cylinder, keeping angles 
X and Y equal over the full stroke of the cylinder.

2.	Secure rod end to tiller arm using the supplied hardware. Torque 
the nut to 120 ft-lb (160 Nm). There must be at least two threads 
protruding past the nylon locking insert on the nut.

3. Place mounting foot in location indicated in figure 5-15 or figure 
5-16 and table 5-2 for desired steering angle. Shim under the 
feet as necessary to make the cylinder as level as possible. 
Vertical misalignment will accelerate cylinder wear.

Proper cylinder mounting is critical to the successful operation of your 
hydraulic steering system; misalignment will lead to rapid seal and 
bearing wear, as well as non-repairable damage. 

Figure 5-14 illustrates the correct cylinder alignment, with the cylinder 
centerline defined by an imaginary line drawn through the tiller arm 
hole at both hard over positions. Use table 5-2 to determine the 
required tiller arm length (dimension ‘A’) for the application, based 
on required rudder torque and steering angle. Not all possible 
cylinder mounting configurations are shown, but all share the same 
key dimensions.

	5.4.1	 EC5810 & EC5850 Inboard Cylinders

CYLINDERS MUST BE SECURED WITH THROUGH BOLTS, NOT WITH 
LAG SCREWS. FAILURE TO DO SO MAY RESULT IN LOSS OF 
STEERING CONTROL CAUSING PROPERTY DAMAGE, PERSONAL 
INJURY AND/OR DEATH.

The cylinder bleed fittings must be installed so that they are 
above the cylinder. If this isn’t possible you will need to dismount 
the cylinder during the purge procedure so that the fittings can 
be oriented upright. Once the air is removed the cylinder can be 
reinstalled. Leaving air in the system will drastically affect 
performance of your steering system.

Protect cylinder shafts from nicks and scratches. A damaged 
cylinder shaft can not be repaired and a new cylinder will need to 
be purchased.

If installing rudder stops, ensure 
that the cylinder(s) reach end 
of stroke BEFORE rudder stops 
are engaged.

    CAUTION

    CAUTION

     WARNING

In order to obtain a correct push and pull angle between the tiller 
arm and cylinder, or tiebar and cylinder, the cylinder should be 
parallel to the transom, tiebar or the keel line (depending on your 
mounting configuration) when cylinder rod is fully extended (out) or 
fully retracted (in).

If a tie-bar is to be used to 
connect two tillers the tie-bar 
must be of sufficient size to 
support the steering loads.

DO NOT install tie-bar until after 
the system has been purged.

NOTICE
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Figure 5-14.

TILLER ARM SHOWN IN HARD 
OVER AND MIDSHIP POSITIONS

YX

CENTER LINE FOR CYLINDER 
MOUNT

Figure 5-15.  EC5810 cylinder.

Figure 5-16. EC5850 cylinder.

26.04" (661 mm) MID-STROKE 2.75"
(70 mm)

4.12"
(105 mm)

4.5"
(114 m

m
)

5.8" (147 m
m

)

B

A
STEERING
ANGLE

4X 0.53"
(13 mm) DIA.

30.4" (772 mm) MID-STROKE 2.75" 
(70 mm)

4.12"
(105 mm)

4.5"
(114 m

m
)

5.8" (147 m
m

)

4.5"
(114 m

m
)

5.8" (147 m
m

)

B

A
STEERING
ANGLE

4X 0.53"
(13 mm) DIA.

Attachment to Tiller Arm, 
recommended per ABYC.

TILLER 
ARM

INSTALL NUT ON BOTTOM

EC5810

EC5850

MAX ±5°
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Model

Steering Angle

50º 60º 70º 80º

EC5810
9.5" stroke  
2.125" Dia.

A B A B A B A B

11.27" 
(286 mm) 

7.96" 
(202 mm)

9.50" 
(241 mm)

5.98" 
(152 mm)

8.25" 
(210 mm)

4.50" 
(114 mm)

7.40" 
(188 mm)

3.41" 
(87 mm)

56,300 in-lbs 
(6,360 Nm)

45,400 in-lbs 
(5,130 Nm)

37,400 in-lbs 
(4,225 Nm)

31,200 in-lbs 
(3,525 Nm)

EC5850
12" stroke  
2.125" Dia.

A B A B A B A B

14.20" 
(361 mm)

10.62" 
(270 mm)

12.00" 
(305 mm)

8.14" 
(207 mm)

10.46" 
(266 mm)

6.32" 
(161 mm)

9.33" 
(237 mm)

4.90" 
(125 mm)

70,800 in-lbs 
(8,000 Nm)

57,200 in-lbs 
(6,460 Nm)

47,100 in-lbs 
(5,320 Nm)

39,300 in-lbs 
(4,440 Nm)

Table 5-2.

There is no adjustment for centering the cylinder after installation. 
Correct mounting is critical at this time.

4. Through-bolt the mounting foot to a substantial mounting structure 
using four 1/2” (12 mm) capscrews, washers, and self-locking 
nuts (use 304SS or 316SS fasteners). The cylinder is capable of 
exerting a force of 5500 lbf (24.5 kN), so the mounting structure 
must be suitable for these loads. Orient the fasteners such that 
if the nut were to vibrate loose the fastener would not fall out. 
Torque fasteners to 43 ft-lb (58 Nm).

5.	Remove caps from cylinder hose fittings noting which port is 
labeled “U” and which port is labled “D”.

6.	Before making the hose connections, swing the rudder(s) back 
and forth and confirm there is free movement of the cylinder and 
that there is no binding of the rod end or trunnion joint at the 
foot. Ensure SmartStick does not come close to any magnetic 
material or electric motors such as a bilge pump.

The cylinder rod end may be attached directly to a tiebar connecting 
a pair of tiller arms. Ensure all measurements remain the same as if 
mounting to a tiller arm.

NOTICE

ANY BINDING AND OR INTERFERENCE MUST BE CORRECTED 
PRIOR TO USE. FAILURE TO DO SO MAY LEAD TO SEPARATION 
OF COMPONENTS AND/OR PREVENTION OF STEERING CONTROL, 
LEADING TO UNPREDICTABLE BOAT BEHAVIOR AND/OR A COLLISION 
WITH AN OBSTACLE AND/OR EJECTION FROM VESSEL RESULTING 
IN PROPERTY DAMAGE, PERSONAL INJURY AND/OR DEATH.

     WARNING

     CAUTION
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	 5.5	 Plumbing the System
THE OPTIMUS EPS SYSTEM REQUIRES THE USE OF SEASTAR PRO 
(1500 PSI) KEVLAR REINFORCED HOSES ONLY.

DO NOT CUT SEASTAR PRO STEERING HOSE. THERE IS NO MEANS 
IN THE FIELD TO INSTALL A SWAGE FITTING TO THE HOSE END.

Individual items (i.e. swage fitting, bulkhead plate, hose, etc.) cannot 
be ordered as a single part. If replacement parts are required an 
entire new length of hose will need to be purchased.

Substituting brass fittings into the steering cylinder may result in 
galvanic corrosion and irreparable damage to the cylinder, as well 
as affect system integrity.

NOTICE

     WARNING

     WARNING

     CAUTION

Before installing the steering hoses, please read and understand the 
important DOs and DON’Ts below.

DO:

✓	Use only SeaStar Pro hose. Extruded nylon tubing is not acceptable. 

✓	Protect the hose from chafing, rubbing, and contact with 
assembly screws or sharp edges of any type.

✓	Route hoses through a protective PVC tube if possible. If not 
possible, attempt to route the hoses so that they can be 
periodically inspected for wear or damage.

✓	Secure exposed sections of hoses every 12” (30cm) or less.

✓	Provide sufficient hose length to allow for cylinder movement 
throughout the turning arc.

DON’T:

✗	Use hoses longer than 40 ft. Runs longer than 40 feet must be 
plumbed with 3/8” copper or stainless steel tubing suitable for a 
maximum working pressure of 2000 psi.

✗	 Install pipe sealant onto the hose side of a fitting.

✗	Remove the protective end caps until the hoses have been routed 
and are ready to be connected to the pump or cylinder.

✗	 Install hoses in an area where they will be exposed to high 
temperatures. Areas to avoid are near engine manifolds and in 
engine compartments.

✗	 Install hoses such that they contact electrical connections or are 
exposed to battery acid or fumes from batteries.

✗	Bend hoses tighter than a 3.5” (90mm) radius.

✗ Allow hoses to hang free in an area where they could become a 
safety hazard.
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CONTINUOUS KINKING, RUBBING, CHAFING OR TWISTING OF A 
STEERING HOSE MAY EVENTUALLY WEAKEN THE HOSE(S) TO A 
POINT WHERE IT COULD RUPTURE, CAUSING LOSS OF STEERING 
CONTROL, PROPERTY DAMAGE, PERSONAL INJURY AND OR DEATH.

     WARNING

When plumbing the Optimus EPS system it is extremely important to 
get all of the connections in the correct place. When the hoses are 
being pulled through the boat it is easy to lose track of which hoses 
are which. To assure proper connections each kit is supplied with a 
sheet of labels to identify each hose end. Attach the labels to the 
hoses before routing the hoses in the boat.

Place all labels so they can be easily read after the installation is 
complete as they are a great help when servicing the system. See 
figure 5-17. Note that the labels are designed for use on a variety 
of vessel types, so they distinguish between Port and Starboard 
components; this distinction is not relevant to this system, so you 
may use either.

	5.5.1	 Hose Labels

PORT PUMP

PORT PUMP

PORT PUMP

Figure 5-17.
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RED

RED

GREEN

GREEN

POWER
STEERING
PUMP

Figure 5-18 shows the general plumbing diagram for the Optimus EPS 
system. It is critical that the connections are made correctly, so be 
sure to pay attention to the port identifiers and the  
color coded protective caps.

	5.5.2	 Hose Installation

Figure 5-18. Hydraulic connections.

Do not remove the protective end caps until connections are ready 
to be made.

     CAUTION

Figure 5-19.

Installation Procedure
1.	 Apply hose labels as instructed in section 5.5.1
2.	 Attach the hydraulic hoses to the SmartCylinder and slide the 

bend restrictor over the fitting as shown in figure 5-19. Torque fitting 
to 15 ft-lb. (20 Nm). If necessary, you can reposition the fitting on 
the cylinder. See section 5.5.3.

3.	 Route the hoses along the gunwale or inside a protective PVC pipe 
to the power steering pumps. Connect the hoses to the appropriate 
pump ports and tighten to 15 ft-lb. (20 Nm) The cylinder ‘U’ and 
‘D’ ports must be connected to the corresponding pump ‘U’ and 
‘D’ ports.
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1.	 Back off lock nut (item 1 in figure 5-20) counter-clockwise, until 
it stops.

2.	 Thread fitting into the cylinder port until the fitting washer (item 2) 
contacts the face of the cylinder port. Tighten hand tight. DO NOT 
USE A WRENCH.

3.	 Re-position fitting to desired orientation by turning it counter-
clockwise to a maximum of 1 full turn.

4.	 While holding the fitting body securely with a wrench, torque the 
locknut to 40–43ft-lb. Note that this torque is appropriate for 
the cylinder only. For fittings installed into the pump see section 
5.3 for torque specification.

	5.5.3	 Hose Fitting Reorientation (if required)

FAILURE TO PROPERLY TIGHTEN THE LOCKNUT MAY LEAD TO LOSS 
OF STEERING CONTROL. LOSS OF STEERING CONTROL MAY RESULT 
IN UNPREDICTABLE BOAT BEHAVIOR, COLLISION WITH AN OBSTACLE 
AND/OR EJECTION FROM VESSEL, LEADING TO PROPERTY DAMAGE, 
PERSONAL INJURY AND/OR DEATH.

     WARNING

Figure 5-20. Re-orientable hose fitting.

Due to material variability, fitting 
installation torque differs between 
the power steering pump and the 
steering cylinder. Be sure to use 
the correct installation torque to 
avoid irreparable damage to the 
pump housing or cylinder body 
when installing an ORB fitting.

NOTICE

Figure 5-21.



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D5-20

The EC5810 SmartCylinder is supplied with a stock 18 foot (5.5 m) 
harness. The EC5850 SmartCylinder is supplied with a stock 30 foot 
(9.1 m) harness. Route the harness as shown below, securing it to 
the hydraulic hoses every six inches (15 cm).

If additional harness length is required to reach the PCM, extension 
harnesses are available (see Section 4.2.5).

	 5.6	 Connecting the SmartCylinder

FAILURE TO SECURE HARNESS MAY RESULT IN HARNESS WEAR, 
CAUSING LOSS OF STEERING CONTROL, PROPERTY DAMAGE, 
PERSONAL INJURY AND OR DEATH.

     WARNING

D

SMOOTH BEND
(NO KINKING)

U

Figure 5-22.

Connection at PCM
Insert the SmartCylinder harness plugs and turn the locking rings 
clockwise until they click into place. The locking ring should be aligned 
with the marks on PCM as shown in figure 5-23.
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PCM ALIGNMENT
MARKER

PCM ALIGNMENT
MARKER

ALIGNMENT MARKER
ON SMARTCYLINDER

HARNESS END

ALIGNMENT MARKER
ON SMARTCYLINDER

HARNESS END

Figure 5-23. PCM showing RFU connector.

Do not force the locking ring 
past the alignment marks.

     CAUTION

WARNING
LABEL BAR CODE

STRAIN
RELIEF
PLATE

ZAP STRAP

CORRECT
BEND

~2.5"

Proper Strain of RFU Harness
The RFU harness should be strain relieved in a manner that does not 
compromise the seal of the connector. The harness should extend 
vertically by approximately 2.5” from the base of the connector to 
the tallest point on the harness. Furthermore, the harness should 
be secured to the strain relief plate such that the primary zap strap 
is located between the warning and barcode labels on the harness. 
This configuration is shown in figure 5-24.

RFU Extension harnesses should 
also be strain relieved on either 
side of each connection.

NOTICE

Figure 5-24.
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6.0	 NETWORKS AND WIRING

The following schematics illustrate the CAN1 and CAN2 network 
connections for various installations on large inboard vessels. (Not 
all possible configurations are shown.) Connections are made with 
simple harness connections, as shown in section 6.2.

	 6.1	 Network Diagrams

Figure 6-2. Network diagram — dual station, with autopilot.

Figure 6-1. Network diagram — single station, with autopilot.
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(Optional)

CM100XX
TERMINATOR
CM10051

TEE
CM10060

TERMINATOR
CM10052

OPTIMUS CAN2
OPTIMUS CAN1
IGNITION



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D6-2

Figure 6-3. Network diagram — triple station, with autopilot, buzzer kit at third station.
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	6.2.1	 Connecting the Helm and CANtrak Display

CM20030
HARNESS

CAN1 HARNESS TO 
PCM P1 PORT

CANTRAK

HARNESS TIE POINT X 4

HARNESSES MUST BE
STRAIN RELIEVED TO HELM

HOUSING TAB USING
CABLE TIES PROVIDED

HARNESS MUST BE STRAIN RELIEVED TO
PCM STRAIN-RELIEF PLATE.

CAN1 HARNESS
TO CANTRAK

(SEE NOTE BELOW
FIGURE 6-5)

ELECTRONIC
HELM

Figure 6-4.

	 6.2	 Harness Connections

Connect the helm to the PCM using harness CM204XX (see section 
4.2.1 for available lengths) as shown in figure 6-4 and figure 6-5. Use 
cable ties to strain-relieve the harness as shown.

Connect the CANtrak display to the helm using the harness (CM20030 
or CM21504) that came with the display.
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A SEALING PLUG MUST BE INSTALLED IN ANY UNUSED PORTS.

FAILURE TO SECURE HARNESS MAY RESULT IN HARNESS WEAR, 
CAUSING LOSS OF STEERING CONTROL, PROPERTY DAMAGE, 
PERSONAL INJURY AND/OR DEATH.

     WARNING

     WARNING

To properly install connector, push into the socket, listen for it to 
click, then push the lock over, as shown below.

TO LOCK:
1. PRESS THE CONNECTOR FIRMLY ONTO THE RECEPTACLE
2. LISTEN FOR THE “CLICK” AS THE CONNECTOR LOCKS
3. PUSH TO ENGAGE THE SECONDARY LOCK

TO UNLOCK:
1. PUSH TO DISENGAGE THE SECONDARY LOCK
2. SQUEEZE TO UNLATCH THE CONNECTOR
3. PULL TO REMOVE

Figure 6-5.

Note: The CAN1 harness connection from the CANtrak to the helm 
may be extended using a union harness (CM22401) and an extension 
harness from table 4-1. 
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Figure 6-6 shows the acceptable CAN1 connections when adding a 
second station. If harness lengths allow (see Section 4.2.1), connect 
the second helm to the second CAN1 port as shown in a). This 
parallel configuration makes it less likely that both helms would be 
lost if a wiring harness is damaged. 

In some cases the control station layout will require a series 
connection as shown in b). This is allowable provided the total 
harness length is within the limits shown in section 4.2.1. This 
configuration requires a wye harness (CM21702) in order to have 
enough CAN1 ports available at the main station.

If more than two helms are required then a combination of these 
connections will be required.

	6.2.2	 Connecting a Second Station

Figure 6-6. Alternate helm connections in dual-station applications.

PCM

a) BOTH HELMS CONNECTED
 TO PCM (PREFFERED)

b) BOTH HELMS CONNECTED 
 TOGETHER

STATION 1

STATION 2

PCM

WYE HARNESS
CM21702

STATION 1

STATION 2
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	 6.3	 Power Wiring

	6.3.1	 PCM Wiring

The proper wire gauge and circuit breaker rating must be used. See 
Section 4.3.2 for selection.

Use wire with red insulation for the positive connections and wire 
with black or yellow insulation for the negative connections.

1.	 Mount two circuit breakers, one for the port and one for the 
starboard power feed to each PCM within 7 inches from the power 
source. Use only circuit breakers designed for marine use, and 
with corrosion-resistant, stainless steel connection hardware. 

	 ABYC Standards require the breakers be placed close to the 
batteries to protect the wires in case they are shorted. See the 
E-11 standard for complete details about the allowable wire 
length and placement of the breakers as they vary depending on 
how the batteries are located and protected. 

Crimped and soldered connector lugs must be used on all PCM 
power connections.

NO ADDITIONAL DEVICES OR LOADS SHOULD BE CONNECTED TO 
THE PCM POWER AND GROUND POSTS. THE CIRCUIT BREAKER 
COULD TRIP, WHICH COULD RESULT IN LOSS OF STEERING CONTROL, 
PROPERTY DAMAGE, PERSONAL INJURY AND/OR DEATH.

Do not use Automatic Power Selectors (APS) or selector diodes of 
any kind on the PCM power or ignition wires. This functionality is 
already built into the PCM.

ALL ELECTRICAL CONNECTIONS AND HARNESS MUST COMPLY 
WITH ABYC WIRING STANDARDS, BE RATED FOR 105° C (221° 
F), AND COMPLIANT WITH SAEJ1128.

2.	 Run a wire from the negative terminal of the port battery to 
the negative terminal of the PCM port side. Run a separate 
wire from the negative terminal of the starboard battery to the 
negative terminal of the PCM starboard side.

3.	 Run the positive wires as shown in the diagram.

4.	 Tighten the PCM terminals to a maximum of 30 in-lb (3.5 Nm). 
Do not overtighten, as you may damage the terminals.

     WARNING

     WARNING

     CAUTION

     CAUTION

ABYC standards require that the 
negative terminals of all batteries 
on the vessel be connected 
together. See ABYC E-11 for 
more information.

NOTICE
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*Breakers are not supplied as part of the SeaStar Solutions Kit.
**	Battery Switch (PCM power may be connected directly to the 

battery or to the battery switch).

Figure 6-8.

Figure 6-7.

TORQUE PCM
BATTERY POSTS
TO 22–30 IN-LB

PCM

*CIRCUIT
BREAKERS

** **

PORT 
POWER

SOURCE

STARBOARD
POWER
SOURCE

++– –



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D6-8

	6.3.2	 PCM Wiring Strain Relief

CAN1 CAN1 CAN3 CAN2

PUMP HARNESS (OR WYE)

PUMP HARNESS (OR WYE)
TIED TO STRAIN RELIEF PLATE.

TO MINIMEZE INTERFERENCE
DO NOT BUNDLE PUMP

HARNESSES WITH
COMMUNICATION HARNESSES

SMOOTH GRADUAL BENDS
ON ALL HARNESSES

HARNESSES ROUTED
DOWNWARD FROM
CONNECTORS TO MINIMIZE
WATER DRIP PATHS

ALL HARNESSES SECURELY
TIED TO STRAIN RELIEF PLATE 

TO MINIMIZE INTERFERENCE
DO NOT BUNDLE BATTERY
HARNESSES WITH
COMMUNICATION HARNESSES

FAILURE TO SECURE HARNESS, AS SHOWN, MAY RESULT IN 
HARNESS WEAR, CAUSING LOSS OF STEERING CONTROL, 
PROPERTY DAMAGE, PERSONAL INJURY AND/OR DEATH.

•	 When all connections are made, strain relieve the wires as 
shown below. Be sure to properly strain relieve the wires at the 
power source as well.

•	 All unused ports must have sealing caps.

ALL UNUSED CONNECTORS REQUIRE SEALING PLUGS. THEY 
WILL LIKELY BE REQUIRED ON PCM AND THE HELM. 

Figure 6-9.

     WARNING

     WARNING
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	 6.4	 Ignition Sensing

GREY/BLACK
ANALOG
TACHOMETER

RED (X 1)
NOT USED

MALE
TERMINATOR

VIOLET (X2)
IGNITION

CAN2
NETWORK

The PCM uses an ignition-on signal from either engine to activate 
the steering system. Two ignition sensing leads (violet) are provided 
on the CM20304 harness, as shown in figure 6-8. Connect one to 
the port engine ignition and the other to the starboard engine ignition. 
A suitable ignition source is one that has system voltage when the 
ignition is on in either the ‘Run’ or ‘Accessory’ position.

See section 6.4.1 for important ignition splicing instructions.

Figure 6-10.

THE INTEGRITY OF THE IGNITION SENSING CIRCUIT IS CRITICAL 
TO THE SAFE OPERATION OF THE STEERING SYSTEM. ALWAYS 
CONNECT BOTH SENSING LEADS AND ENSURE THAT WIRING AND 
SPLICES ARE PROPERLY STRAIN- RELIEVED AND PROTECTED 
FROM DAMAGE, WATER, OR OTHER HAZARDS.

     DANGER
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Figure 6-11

Figure 6-12.

The integrity of the ignition connection is critical to the safe operation 
of the Optimus EPS steering system. Please note the following:

•	Whenever possible, make your splice connections in dry areas of 
the vessel. If you must splice in a potentially wet area, always secure 
the wires in a way that keeps the splice out of pooling water.

•	Use sealed, heat-shrink butt splices, such as Molex Perma-Seal, 
or a soldered connection with heat-shrink tubing. Always follow the 
manufacturer’s installation instructions.

•	Secure the wiring on both sides of the splice so that there is no 
strain on the splice connection.

•	Choose a route for the wires that minimizes exposure to water, 
high temperatures, and mechanical damage.

On most vessels you will have one of two options for an ignition source: 
a single ignition source wire, or you will have to splice into an existing 
ignition wire.

6.4.1		 Ignition Splicing

Option 1 – single ignition source

Option 2 – splice into an existing engine ignition wire

IGNITION
SOURCE TO PCM

MOLEX PERMA-SEAL BUTT SPLICE
P/N 0191640014 OR EQUIVALENT

IGNITION
SOURCE

TO PCM

TO ENGINE

MOLEX PERMA-SEAL STEP DOWN BUTT
SPLICE P/N 0191640043 OR EQUIVALENT

TWIST WIRES
TOGETHER
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	 6.5	 Engine RPM Source

There are two options for getting your engine speed source from an 
NMEA 2000 network.

Option 1 – Use existing bus: If an RPM signal is present on the NMEA 
2000 bus you can connect the optional NMEA 2000 harness CM20503 
to an available DeviceNet tee on the bus. If no tee is available, you 
will need to add one (CM10060). You may also require an extension 
harness to extend CM20503 to reach the tee.

Option 2 – Create new bus: You can create a basic NMEA2000 bus 
using kit HA5492. In addition to the kit you will need a gateway device 
that connects between the engine bus and the NMEA2000 bus, supplied 
by the engine manufacturer. Power the network from the same voltage 
source as the engine network.

	6.5.1	  NMEA 2000 CAN Bus

Figure 6-13. Creating an NMEA 2000 network with kit HA5492.

CAN3 PORTPCM
(NOT INCLUDED

IN KIT)

CABLE TIE

NMEA 2000 GATEWAY
(NOT INCLUDED IN KIT. SEE ENGINE
RIGGING GUIDE)

TO 1A FUSED
12/24V POWER

SOURCE

MOUNT BUS SECURELY
BY USING BOTH
SCREW HOLES
IN EVERY TEE

TO ENGINE BUS

CM20503

When using NMEA 2000 CAN Bus for engine RPMs ensure that the 
black and gray analog tachometer inputs from the CM20304 CAN2 
Harness are connected together.

NOTICE
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Figure 6-14. J1939 network connection.

There are two ways to get engine speed from a J1939 network.

Option 1 – Use existing bus: If the vessel has an available J1939 
network, use the optional J1939 harness CM20034 to connect the 
PCM as a drop on the existing network. The harness is supplied with 
flying leads so that you can tie into the network at a junction box, or 
fit a field-installable DeviceNet connector. The CAN3 transceiver is 
unpowered. For this configuration to work connect to 12 or 24 volt 
supply and install a 1 amp fuse.

	6.5.2	 J1939 Network Connection

Option 2 – Create a new bus: If there is no J1939 network on the 
vessel, you can create a small network and connect an engine 
gateway device to it, using the NMEA2000 bus kit HA5492. It will 
look identical to the network shown in figure 6-13, but with a J1939 
gateway instead of an NMEA2000 gateway.

When using J1939 CAN Bus for engine RPMs ensure that the black 
and gray analog tachometer inputs from the CM20304 CAN2 Harness 
are connected together.

NOTICE

PCM

12/24 VOLT INPUT

WHITE - CAN HIGH
BLUE - CAN LOW

RED +
BLACK –

CM
20034
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	 6.6	 Autopilot Connection (Optional)
Autopilots certified by SeaStar as compliant with the EPS system will 
simply connect to an available CAN2 network tee*. The connection 
harness is supplied by the autopilot manufacturer. Refer to the 
manufacturer’s instructions for additional information.

If you are using analog tachometers (maximum of 12 pulses per 
revolution) as your engine speed source, you will need to connect the 
gray and black tachometer leads on harness CM20304 (see figure 
6-10). Connect the gray wire to the port engine analog tach input, and 
the black (with gray stripe) wire to the starboard analog tach input. In a 
single-engine application connect only the gray tachometer wire.

The leads are fitted with Molex Perma-Seal bullet connectors. The male 
connector is Molex P/N 191640040 and the female connector is 
191640054. Crimp and seal the mating connectors (not supplied by 
SeaStar) onto your tachometer leads, per the manufacturer’s 
instructions, and push together to connect.

If you are getting your input source from an NMEA 2000 network 
(section 6.5.1) then you need to leave the gray and black wires 
connected to each other as shown in figure 6-10.

	6.5.3	 Analog Tachometer

Figure 6-15. Autopilot connection to CAN 2 network.

*	 Important Note: If you are using a Simrad SG05 autopilot you must use a power isolating tee such as a 
Navico 000-12259-001 or a Garmin 010-11580-00.

Female terminator
CM10052

USE HARNESS SUPPLIED
WITH AUTOPILOT

AUTOPILOT

CM
20304

4' H
AR

N
ESS

Male terminator
CM10051

NETWORK TEE
CM10060

NETWORK TEE
CM10060*

DEVICENET HARNESS*
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	 6.7	 Buzzer Kit (Optional)

Figure 6-16.

7.6 mm (0.3")

NOTE
MARKER

7.6 mm (0.3")

BUZZER & HARNESS
18 AWG

EXTENSION WIRE
16 AWG

Crimp connections as follows:
•	Strip the wires 7.6 mm (.3”) from the end and insert into the barrel 

of the butt splices provided (Molex 0191640043) observing the 
correct orientation shown below:

Dual or triple helm station boats do not require a CANtrak display  
at the second or third station. However, you must install a buzzer  
kit to notify the operator that the steering system has a fault and 
needs attention.

Locate the buzzer under the second station dash, near the helm. A 
warning label is included in the buzzer kit and must be applied to the 
dash in a visible location near the helm.

Connect the positive (yellow) and negative (pink) leads of the buzzer to the 
positive (yellow) and negative (pink) flying leads on the CANtrak harness at 
the main station.

Secure the wires adjacent to the splice for strain relief.

•	Making sure the wire end is properly seated, make the crimp connection 
using the recommended tool (Molex 0640014500, not included).

•	Apply heat directly to the splice, working from the center out to 
the edges, using a hot air gun or other heat source, until the tubing 
shrinks and the adhesive flows.

•	Allow to cool before inspecting splice and checking the integrity.

Reversing the polarity of the buzzer may result in damage to the 
CANtrak harness and/or CANtrak display. 16AWG wire has been 
included in the kit to power the buzzer and comply with ABYC 
E-11. Refer to the ABYC E-11 for required gauge if longer wire 
runs are required.

     CAUTION
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	7.0   SYSTEM SETUP AND 
		  CONFIGURATION

	 7.1	 First-Time Power-up of the System

	 7.2	 Initial Setup

The first few times you turn on your system you will get a number of 
warnings and alarms. These warnings exist because the system 
has not yet been fully configured and calibrated. Silence the buzzer 
by pressing Mute on the display.

In some cases the active alarms will hide the Menu button, but it is 
always the right-most button under the display. Press and hold this 
button for five seconds to get access to the Dealer Menu PIN entry 
screen. See SeaStar book 65 section 2.1.4 for more information.

Initial Setup is performed from the System Setup screen. Navigate 
to Dealer Menu > Initial Setup > System and you will see the setup 
steps presented in order on the display. It is important to perform 
these steps in the order shown.

If you are unfamiliar with CANtrak display navigation, review SeaStar 
book 65 section 2.1.

Figure 7-1.
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Figure 7-2.

Figure 7-3.

The next step is to tell the system what type of steering cylinders are 
installed: Navigate through the menu and  select either the EC5810 
or EC5850 Initial Setup > System > Select Steering Type >.

Navigate though the menu's to select the Optimus EPS system type 
Initial Setup > System > Select System Type.
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Navigate through the menu's and set the system number of devices 	
Initial Setup > System > Select Number of Devices.

7.2.1

7.2.2

7.2.3

Select Number of Devices
The CANtrak will display a list of devices based on the system type. 
Use the + and – buttons to change the quantity of each device to 
match the system.

These parameters tell the system how many of each device to look 
for on the CAN network. If the numbers do not match you will get 
repeated error messages from the display.

Select Device Locations
This step is only required when there are multiple helm stations in 
the system.

The CANtrak will list all of the devices on the CAN network along with 
their serial numbers. Match the devices by the serial numbers and 
use the + and – buttons to toggle the components between Main and 
2nd (or 3rd in supported systems) station.

Select RPM Source
Choose the engine RPM source from the list of RPM sources. Only 
sources that are valid for the selected system type will be displayed.

If you select an analog tachometer as the RPM source you will also 
need to enter the PPR value of the tachometer.
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NOTICE

NOTICE

	 7.4	 Configuration (Inboard Only)

	 7.3	 Steering Setup

If you selected an inboard cylinder type during the Initial Setup > 
System step, you will see this additional setup step.

All the steering setup tasks are done from the Steering Setup 
menu at Dealer Menu > Initial Setup > Steering.

Figure 7-4.

Figure 7-5.

For Datalink users: All 
steering system setup 
parameters are found on the 
Configuration tab of the PCM 
interface.

It is important to complete this setup step before continuing to the 
purge and calibrate steps. Do not mix up the order of these steps. 
This applies to inboard systems only.



© 2016 SeaStar Solutions	 Optimus Installation Manual, Rev. D 7-5

Step 1 – Set Extended Cylinder Turn Dir.

This parameter tells the system which direction the boat steers 
when the steering cylinder is extended. The default value is N/A. 
Change the parameter so that it correctly reflects how the cylinder 
is installed. There are parameters for both port and starboard 
cylinders; in a single cylinder installation there is only one 
parameter to set.

You must set this parameter or the CANtrak will display a Danger 
fault after calibration and you will not be able to steer the boat.

Step 2 – Set System Voltage

The 5000 series twin cylinder system is designed to work with a 
24V power supply. Ensure the system voltage is set to 24V.

Step 3 – Set Cylinder Tie-bar Option (Twin EC581X Only)

This parameter tells the system that the two steering cylinders are 
connected by a physical tie-bar.

Step 4 – Set Hard Stop Rudder Angle

The angle the rudder steers through depends on the tiller arm length, 
as tabulated in the installation instructions for the inboard cylinder. 
The Hard Stop Rudder Angle parameter tells the system the actual 
rudder angle at hard over, and is used to calibrate the rudder angle 
display on the system run screen. Changing the parameter will not 
change the actual steering angle of the vessel — that is handled by 
the Rudder Limit parameters in section 7.9.4. It will however change 
the number displayed on the screen.

Note: the rudder angle is one-half the total steering angle tabulated 
in the installation instruction. For example, a steering angle of 70° 
corresponds to a rudder angle of 35° in each direction.

Select the Hard Stop Rudder Angle parameter and use the + and – 
buttons to adjust it as required.
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     CAUTION

NOTICE

	 7.5	 Purge the Steering System
With its electronic helm and simple hydraulic circuit it is much 
easier to purge the air from an Optimus EPS system than traditional 
hydraulic steering systems. You will require the following:

•	Optimus EPS Steering Fluid, HA5482. Your core component kit 
includes enough fluid for a typical installation.

•	A purge hose kit. Available in two lengths:
	 - 15 ft (4.5 m): HA5486
	 - 30 ft (9 m): HA5487

•	A 1/2” (13 mm) open end wrench.

General Notes:

• You can only purge one cylinder/pump pair at a time.

• Before purging, open the service valve on the pump and manually 
move the engine (or outdrive/rudder) through the full range of the 
cylinder stroke and check for interference at the end of stroke. If 
there is any interference you will need to either address it before 
purge/calibrate, or purge and calibrate with the cylinder 
disconnected from the tiller. To prevent damage you will need to 
decrease the Low Speed Rudder Limit (section 7.9.4) before 
connecting the steering cylinder.

For Datalink users: Purge 
commands are found on the 
Configuration tab of the  
PCM interface.

Procedure:

1.	 Remove the black caps from the bleed fittings on the SmartCylinder 
and its corresponding power steering pump. Take care not to 
lose them.

2.	 Connect the purge hose as shown in figure 7-6.

3.	 Open all three bleed fittings 1–1/2 to 2 turns.

For inboard cylinders that are connected with a tie-bar, the tie-bar 
must be connected AFTER purging is complete.

Failure to open the pump bleed fitting (item 3 in figure 7-6) may 
cause the purge hose to rupture.
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     CAUTION

Figure 7-6.

4.	 Fill the reservoir on the power steering pump to the MAX level 
on single motor pumps and to the top of the sight glass on dual 
motor pumps (used on large inboard systems). Do not overfill, 
as air coming back during the purge may cause the fluid to 
overflow.

5.	 Double check that the purge hose is connected to the correct 
pump and cylinder and that the bleed fittings are opened. The 
purge hose may be damaged otherwise.

6.	 Turn the ignition on and power up the Optimus system.

DO NOT turn the helm at this time or the hydraulic pump will run. 
Should this accidentally occur power off the system for 3 seconds 
then power back on. This will stop the pump.
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NOTICE

7.	 Navigate to Dealer Menu > Initial Setup > Steering > Purge 
Cylinders to access the Purge Cylinders menu.

8.	 Select the cylinder to purge and press > to enter Purge Mode. If 
you don’t see the Purge Cylinder screen as shown in figure 7-8, 
cycle the system power and try again. The system will not enter 
Purge Mode if the helm has been turned since the ignition was 
turned on.

Figure 7-7.

Figure 7-8.

When purging you will be required to turn the helm AND maintain 
fluid level in the pump reservoir. The pump can empty the reservoir 
quickly while purging. When the fluid level in the reservoir drops to 
the MIN mark, stop turning the steering wheel and refill the reservoir 
to the MAX mark (or to the top of the sight glass).  
DO NOT ALLOW THE FLUID LEVEL TO GO BELOW THE MIN MARK.
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     CAUTION

     WARNING

NOTICE

	 9.	Turn the helm one direction to start the purging process. The 
pump will run as the wheel is being turned. Continue turning the 
wheel until the cylinder reaches the end of travel. Verify the pump 
oil level frequently.

	10.	Turn the wheel in the opposite direction until the cylinder reaches 
the end of travel. Verify the pump oil level frequently.

	11.	Repeat steps 9 & 10 until no more air bubbles appear in the 
purge hose. Verify pump oil level frequently

	12.	Close both cylinder bleeders. DO NOT close the pump bleeder yet. 

	13.	Open the service valve for the tiller/rudder being purged and move 
the tiller/rudder by hand so that the cylinder moves about 3 inches.

	14.	Close the service valve.

	15.	Re-open the cylinder bleeders 1½ to 2 turns.

	16.	Repeat steps 9 & 10 until no more air bubbles appear in the 
purge hose. Verify pump oil level frequently.

	17.	Close all three bleed fittings, remove the purge hose and replace 
the bleeder protective caps. 

	18.	Press  to return to the Purge Cylinders menu. If this is a 
single tiller/rudder application skip to step 21.

	19.	Move the purge hose to the next cylinder and pump to be purged.

	20.	Repeat steps 7 to 18 for the other cylinder.

	21.	 If you need to calibrate the SmartCylinders, proceed to section 
7.6 now. Otherwise, press  repeatedly to exit.  
You will be prompted to perform a key cycle in order to exit the 
steering setup. 

TIP: When purging is complete the cylinder should have 3/8” or less 
of movement when physically trying to shake the tiller/rudder back 
and forth.

DURING THE CALIBRATION PROCEDURE THE TILLER/RUDDER 
WILL MOVE THE FULL TRAVEL OF THE STEERING RANGE. 
CONFIRM THERE ARE NO OBSTRUCTIONS IN THE PATH OF THE 
TILLER/RUDDER. IF THERE IS AN OBSTRUCTION REQUIRING 
STROKE REDUCTION, THE CYLINDER MUST FIRST BE CALIBRATED 
WITH THE SUPPORT BRACKETS REMOVED.

The Optimus EPS system must be fully purged of air before 
calibration is attempted. Any air in the system will prohibit 
calibration and will cause the system to exhibit faults.

For inboard cylinders that are connected with a tie-bar, the tie-bar 
must be connected BEFORE calibrating the cylinders.

	 7.6	 Calibrate the SmartCylinders
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1.	 If this is a multi-engine outboard or sterndrive, move the 
starboard engine as far outboard as possible by opening the 
service valve and moving it by hand. Close the service valve. 
This will prevent collision when the port engine moves  
during calibration.

2.	 On the display, navigate to Dealer Menu > Initial Setup > Steering 
> Calibrate Cylinders to access the Calibrate Cylinders menu.

Figure 7-9.

For Datalink users: 
Calibration commands are 
found on the Configuration 
tab of the PCM interface.

3.	 Select Calibrate Port Cylinder and press > to enter  
Calibration Mode.

4.	 Turn the helm to starboard until the status indicator reports 
hardstop is reached. Next, turn the helm to port until hardstop 
is reported. When finished, the port engine or outdrive should 
be turned all the way outboard

Figure 7-10.
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     CAUTION

5.	 When cylinder calibration is completed you will be returned to 
the Calibrate Cylinders menu. If this is a single cylinder 
application skip to step 7.

6.	 Repeat step 4 for the starboard cylinder.

7.	 When all cylinders are calibrated press  repeatedly to exit. 
You will be prompted to perform a key cycle in order to save the 
calibration and exit the steering setup.

8.	 Power up the system and turn the helm. The engines/outdrives/
rudders should align automatically, and the steering should 
operate normally. If the display reports a calibration error you 
will need to re-calibrate the indicated cylinder.

	 7.7	 Align Rudders (Inboard & Sterndrive Only)

Figure 7-11. Align Rudders appears when an inboard or sterndrive cylinder type is selected.

On inboard and sterndrive vessels it is possible that the rudders/
outdrives may not be aligned straight ahead when the steering 
cylinder is at its calculated zero position. On a twin sterndrive this 
can also result in outdrives that are not parallel.
You can correct these issues in Steering Setup > Align Rudders.

The Align Rudders menu contains 
items that will cause the steering 
gear to move. Ensure that no one 
is near the moving parts of the 
steering gear, including 
outdrive(s), steering cylinder(s), 
rudders and/or tiller(s). 

Step 1 – Enable Rudder Alignment
On the Align Rudders screen you must first enable rudder alignment. 
Use the + or – button to toggle the parameter from No to Yes. 
Additional menu options will be displayed as shown in figure 7-12. 
(The Parallel Rudder Correction parameter is only visible on 
systems with two steering cylinders.)
When Enable Rudder Alignment is toggled to Yes on a twin cylinder 
system the steering range of the cylinders is adjusted so that they 
are both the same. One of the cylinders may move a small amount. 
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Figure 7-12. Align Rudders screen for twin sterndrive system.

Figure 7-13. Parallel Rudder Correction.

Step 2 – Parallel Rudder Correction

Select Parallel Rudder Correction and press Toe-in or Toe-out to 
adjust the rudders or outdrives until they are parallel. For best results 
use a tape measure to check that they are parallel. Only the 
starboard drive/rudder will move.

Step 3 – Straight Line Correction

Steer with the helm until the rudder(s) or outdrive(s) are aligned 
straight ahead. The Rudder value on the display will show the 
amount of correction that will be applied. Press Set on the display 
to apply the correction; you will see the Straight Line Correction 
value update and the Rudder value will go to 0.0. The display will 
now show 0° rudder when the drive(s) is straight ahead.
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Figure 7-14. Straight Line Correction.

In some cases the vessel will not track straight through the water 
when the rudder/drive is aligned straight ahead. This can be corrected 
by performing this step again during sea trial. Steer the helm until 
the vessel is tracking straight at cruising speed, then press Set.

Clear Rudder Corrections

You can clear all rudder corrections and revert to the original 
calibration state using this menu item.

	 7.8	 Set Proportional Sensitivity
Proportional rudder sensitivity can be used to increase the helm 
sensitivity at the neutral rudder position for more responsive 
steering. The total number of helm turns lock-to-lock is unchanged, 
so the steering becomes less sensitive as you approach hard over. 
Proportional Sensitivity is set in Steering Setup > Set Proportional 
Sensitivity. There are two parameters:

Proportional Sensitivity Gain: This parameter controls the increase 
in sensitivity. The range is from 0.5 to 4.0, and represents a multiplier 
of the standard helm sensitivity. The default value of 1.0 means 
there is no change, and a value of 4.0 means the helm sensitivity 
is four times the normal setting. The multiplier applies at zero 
steering angle, then decreases linearly as steering angle increases. 
We suggest that you start with a gain of no more than 2 and sea 
trial before increasing the gain.

Proportional Sensitivity Range: This is the steering angle range 
(from zero degrees) over which the Sensitivity Gain is applied. The 
range is from zero degrees to the Hardstop Rudder Angle that you 
set in section 7.4.
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7.9.1

7.9.2

	 7.9	 Steering Parameters
Speed Sensitive Steering
A key advantage of Optimus electronic power steering is the ability to 
change steering parameters as boat speed changes. The steering 
feel and response can be tailored to user preference, and to keep 
vessel operation within a comfortable performance envelope.

The speed-dependent parameters are smoothly varied between low 
and high-speed settings as boat speed changes. Figure 7-15 
illustrates how this works.

Low and High Speed Thresholds
Optimus EPS uses engine RPM to determine boat speed*. There are 
low and high speed threshold values that you can set. The default 
values (see table 7-1) will be suitable for many gasoline outboard 
engines, but they will be too high for diesels and some large 
displacement, low-revving gasoline inboards.

Low Speed Engine RPM: This is the engine speed below which the 
low speed settings are in effect. For planing hulls you typically want 
to use the engine RPM at which the boat begins to get up on plane. 
For displacement and semi-displacement hulls you might consider 
using engine RPM corresponding to typical marina speed limits. The 
valid RPM range is shown in table 7-1.

High Speed Engine RPM: This is the engine speed above which the 
high speed settings are in effect. This will typically be close to 
maximum RPM, and must be set at least 500 higher than the Low 
Speed Engine RPM. The valid RPM range is shown in table 7-1.

*	In some cases the throttle command percentage may be used, but this is not 
	 recommended. Consult with SeaStar.

Figure 7-15.
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7.9.3 Steering Parameter List
Table 7-1 lists the steering parameters available in the system. 
User parameters are marked with a (U) and can be adjusted by the 
vessel operator provided access is given to the Settings menu  
(See section 7.9.5). The shaded parameters are speed-dependent.

Steering parameters are adjusted from the CANtrak display at 
Dealer Menu > Settings > Steering > Steering Settings.

For Datalink users: these 
parameters are available in 
the Configuration tab of the 
PCM interface.

SUBMENU PARAMETER NAME DESCRIPTION RANGE DEFAULT 
VALUE

Low Speed Toe Angle Sets the toe angle of the engines (or outdrives/rudders) when the 
vessel is running at low speed. A positive value will toe the engines 
out (gear cases farther apart at front edge).

-1.5 to 1.5 0

High Speed Toe Angle Sets the toe angle of the engines (or outdrives/rudders) when the 
vessel is running at high speed. A positive value will toe the engines 
out (gear cases farther apart at front edge).

-1.5 to 1.5 0

Inner/Outer Steering Ratio This parameter can make the inner engine (or outdrive/rudder) turn 
more than the outer engine in a turn. The higher the value the less 
the outer engine will turn. 
E.g. A value of 2.0 will deliver 15 degrees of steering at the outer 
engine when the inner engine is steered at 30 degrees.

1 to 3 1

Speed Signal Speed Signal Sets how the boat speed is determined. Except in rare cases you 
should leave this as the default value.

Engine RPM

Low Speed Engine RPM Sets the engine RPM that marks the upper boundary of low speed. 
This is typically the RPM at which the boat begins to plane. See 
figure 7-15. 

0 to 2500 1500

High Speed Engine RPM Sets the engine RPM that marks the lower boundary of high speed. 
Typically close to maximum RPM. See figure 7-15.

500 to 6000 4000

Low Speed Throttle Cmd Sets the throttle percentage that marks the upper boundary of low 
speed. Used when Speed Signal is set to Throttle Cmd.

0 to 35 30

High Speed Throttle Cmd Sets the throttle percentage that marks the lower boundary of high 
speed. Used when Speed Signal is set to Throttle Cmd.

45 to 100 60

Helm Effort Helm Effort at Low Speed (U) Sets the helm effort when the vessel is running at low speed. The 
value is a percentage of maximum effort (steering locked).

1 to 100 40

Helm Effort at High Speed (U) Sets the helm effort when the vessel is running at high speed. 1 to 100 60

Helm Effort in Autopilot (U) Sets the helm effort when the vessel is running in autopilot. Set it 
high enough to prevent accidental movement of the helm.

20 to 100 90

Helm Effort in Joystick Mode Sets the helm effort when the vessel is running in joystick mode. 20 to 100 90

Helm Turns and 
Rudder Limits

Helm Turns at Low Speed (U) Sets the number of turns when the vessel is running at low speed. 3.5 to 8.5 5

Helm Turns at High Speed (Full 
Stroke) (U)

Sets the number of turns for full stroke of the steering cylinder(s) 
when the vessel is running at high speed.

3.5 to 8.5 5

Low Speed Rudder Limit 
(Formerly Max Steering Angle)

This parameter is most often used to restrict the travel of outboard 
engines in installations where there is interference  
at high steering angles. 

15 to
‘Hardstop

Rudder 
Angle’

(See 7.4)

30

High Speed Rudder Limit This parameter can be used to limit the maximum steering angle 
when the vessel is at high speed. It can restrict the operator from 
overly aggressive and potentially unsafe maneuvers.

10 to ‘Low
Speed
Rudder
Limit’

30

Joystick Mode Rudder Limit 
(Formerly Max Joystick Angle)

This parameter applies only to Optimus 360 systems. It is used to 
limit the maximum steering angle in joystick mode in the event there 
is some interference.

0 to 30 30

Table 7-1. Steering Settings.
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     WARNING

     WARNING Rudder Limits are optional parameters that can be used to restrict 
the steering angle of the system. These parameters are set from 
Dealer Menu > Settings > Steering > Helm Turns and Rudder Limits. 
The default values are 30° for outboard and sterndrive systems, 
and the Hardstop Rudder Angle (section 7.4) for inboard systems.

CHANGING PCM PARAMETERS 
MAY CAUSE THE TILLER/
RUDDER TO MOVE AUTOMAT-
ICALLY AS SOON AS THE 
PARAMETERS ARE ENTERED.

Figure 7-16.

Set Rudder Limits

There are three Rudder Limit parameters:

Low Speed Rudder Limit: This parameter is generally used to restrict 
the steering angle of outboard engines when there is interference 
between engines or other restrictions in the splashwell, but it can 
also be used on inboard and sterndrive systems if it is useful to 
restrict the steering angle. Despite the name, this parameter limits 
the maximum steering angle at all speeds, because the High Speed 
Rudder Limit cannot be set higher.

High Speed Rudder Limit: This parameter can be used to restrict the 
maximum steering angle when the vessel is operated at high speed. 
It can help prevent aggressive maneuvers, limit steering loads, or 
prevent cavitation. The rudder limit is adjusted smoothly as speed 
increases so there is no step change in steering angle.

THE OPTIMUS EPS SYSTEM MUST BE FULLY PURGED OF AIR 
AND THE SMARTCYLINDER MUST BE CALIBRATED BEFORE THE 
STEERING ANGLE IS ADJUSTED.

7.9.4
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7.9.5 User Permissions
User access to user parameters is not enabled by default. To enable 
them, navigate to Dealer Menu > Settings > Display > Settings 
Menu Access and press + to toggle the setting.

Figure 7-17.

For Datalink users: this 
parameter is available in the 
Configuration tab of the Color 
Display interface.

	 7.10	 Generic Setup Twin Cylinder Inboard
Setting up the vessel personality through color display and dealer 
menu selection for EPSK1500 & EPSK1280 twin cylinder systems. 

INITIAL SET UP MENU 
Options Available

MENU PICK VALUE INPUT VARIABLE DEFINITION

INITIAL SET UP>SYSTEM> 
SELECT SYSTEM TYPE>

Optimus EPS Yes Definition: For inboard vessels this is the only steering option, Joystick 
maneuvering is not available by SeaStar.

INITIAL SET UP>SYSTEM> 
SELECT STEERING TYPE>

Inboard EC581X Definition: Large 2-1/8 inch Dia. cylinder 9.25 inch stroke. 

Inboard EC585X Definition: Large 2-1/8 inch Dia. cylinder 12 inch stroke.

INITIAL SET UP>SYSTEM> 
SELECT NUMBER OF 
DEVICES 

Number of Helms

Number of Cylinders

Number of Displays

7.10.1

7.10.2

Devices Menu Settings

Initial Set Up Menu Settings

Table 7-2. Devices Menu Settings.

Table 7-3. Initial Set Up Menu Settings.

DEVICES MENU Options 
Available

MENU PICK VALUE INPUT VARIABLE DEFINITION

DEVICES> 
MAIN COLOR DISPLAY> 
CONFIGURATION>DISPLAY

Display Rudderbar ON/OFF Definition: When set to ON. The color display will show only the rudder position 
bar with no RPM displayed.
Definition: When set to OFF. The color display will show two decimal rudder 
position angle with single decimal RPM. If you are only using one engine RPM 
input it will only show one RPM. 
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Initial Set Up Menu Settings – Continued

Table 7-3 – Continued. Initial Set Up Menu Settings.

INITIAL SET UP>SYSTEM 
SELECT>DEVICE LOCATIONS

Main Helm Serial Number Definition: Identify which helm is at the main station by looking at the serial 
number on the back of the unit. Use DEVICE>MAIN HELM>PRODUCT INFORMATION 
look for the serial number reported by that device.

Second Helm Serial Number Definition: Identify which helm is at the second station by looking at the serial 
number on the back of the unit. Use DEVICE>SECOND HELM>PRODUCT 
INFORMATION look for the serial number reported by that device.

Main PCM Default

Main Display Serial Number Definition: Identify which display is at the main station by looking at the serial 
number on the back of the unit. Use DEVICE>MAIN DISPLAY>PRODUCT 
INFORMATION look for the serial number reported by that device.

Second Display Serial Number Definition: Identify which display is at the second station by looking at the serial 
number on the back of the unit. Use DEVICE>SECOND DISPLAY>PRODUCT 
INFORMATION look for the serial number reported by that device.

INITIAL SET UP>SYSTEM> 
SELECT RPM SOURCE

J1939 Definition: On setting source to J1939 it is normal that only 1 RPM will be taken by 
the Optimus system. In many cases the engines are not instances ‘0’ port & ‘1’ stbd.

NMEA2000 Definition: Setting source to NMEA2000 it is highly lightly that both RPM’s will be 
broadcast on the vessel network as their correct instance.

PCM Tach Definition: Setting source to PCM Tach will take an analog pulse input as RPM. 
Use the Black and Grey wires on CAN2 port at the PCM. Settings available 1 pulses 
per rev through 12 pulses per rev. (PPR).

INITIAL SET UP> 
STEERING>SET 
PROPORTIONAL 
SENSITIVITY

Angle proportional 
Gain

0 Definition: Gain is a steering wheel speed multiplication factor. Rotate the wheel 
at one revolution per second with gain set to 4 the effect will be turning the wheel 
4 times faster per second. Default is zero.

Rudder Gain Angle 0 Definition: The faster speed of steering input can be applied to a specific range of 
rudder angle. Typically the first ±2 or ±3 degrees of rudder movement has  limited 
effect on the vessel initiating a turn. The Optimus system will move through this ±3 
dead zone more rapidly giving a more responsive feel at the helm. The value input 
is a ± value  if it is set to 5 degrees then the rudders will have a speed increase 
applied to a total of 10 degrees of rudder angle. Default is zero.

INITIAL SET UP> 
STEERING>CONFIGURATION

Battery Type 12/24 Volt Definition: Default is 24 volt.

INITIAL SET UP> 
STEERING>CONFIGURATION 
CYLINDER-SET EXTENDED 
CYLINDER TURN DIR.

Port Extended 
Cylinder Turn 
Direction

Definition: Dependent on the mounting configuration of the cylinders as to which 
way will the vessel turn if the cylinder extends.

Starboard Extended 
Cylinder Turn 
Direction

Definition: Dependent on the mounting configuration of the cylinders as to which 
way will the vessel turn if the cylinder extends.

INITIAL SET UP> 
STEERING>ALIGN 
RUDDERS>

Enable Rudder 
Alignment

Yes/No Definition: If this menu option is switched to No the below two options below will 
not appear. Default is No.

Parallel Rudder 
Correction

0 Definition: Discrepancies in the manufacture of any vessel may cause the rudders to 
be slightly out of parallel. Using the correction variable, +1 or -1 degree increments 
will add or subtract angle to a single rudder. Adjust until both the leading edges 
and trailing edges of the rudders measure the same distance apart. 

Straight Line 
Correction

0 Definition: Discrepancies in the manufacture of the vessel may cause it to track 
slightly to port or starboard when steering straight. This can be zeroed out during 
sea trial. Best results are done at cruising speed. 

INITIAL SET UP> 
STEERING

Hard Stop Rudder 
Angle

Definition: The angle the rudder steers through depends on the tiller arm length, 
as tabulated in the installation instructions for mounting the inboard cylinder. The 
Hard Stop Rudder Angle parameter tells the system the actual rudder angle at hard 
over. It is also used by the display on the system run screen at the end of the rudder 
slider graphic. If the value is set to 35 then the display will show at each end of 
the ruder bar the number 35 this represents a total of 70 degrees lock to lock.
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7.10.3 Settings Menu Settings

Table 7-4. Settings Menu Settings.

SETTINGS MENU Options 
Available

MENU PICK VALUE INPUT VARIABLE DEFINITION

SETTINGS>STEERING> 
TOE ANGLE

Toe Angle Low 
Speed

0 Definition: 
Toe out + Ve this where the trailing edges of the rudder move further apart.
Toe in - Ve this where the trailing edges of the rudder move closer together.

Toe Angle High 
Speed

0 Definition: 
Toe out + Ve this where the trailing edges of the rudder move further apart.
Toe in - Ve this where the trailing edges of the rudder move closer together.

SETTINGS>STEERING Inner & Outer 
Rudder Ratio

Definition: This is similar to Ackerman found in steering of motor cars. The outer 
rudder in a turn will move to a lesser angle. Scribing a larger diameter circle than 
the inner rudder. The distance between the rudders effects the chosen ratio. 
Typical ratio values: 
	 5-10 	feet between rudders & 30 degree max. rudder angle, set ratio to 1.1.
	10-14 	feet between rudders & 30 degree max. rudder angle, set ratio to 1.2. 
	14-18 	feet between rudders & 30 degree max. rudder angle, set ratio to 1.3.
	18-23	feet between rudders & 30 degree max. rudder angle, set ratio to 1.4. 

SETTINGS>STEERING> 
SPEED SIGNAL

Speed Signal 
Source

Engine RPM Definition: Set to Engine RPM, this is how the Optimus system assess the speed 
of the vessel.

Low Speed Engine 
RPM

1200 Definition: The helm feel or resistance, the number of turns lock to lock and the 
toe in or out values all change with speed (RPM`s) The RPM value chosen here acts 
as the beginning point of the transition to high speed settings. Typical low speed 
values would be 1000 RPM. All vessel operations below 1000 RPM will be 
conducted at the low speed settings.

Hi Speed Engine 
RPM

1800 Definition: The helm feel or resistance, the number of turns lock to lock and the 
toe in or out values all change with speed (RPM`s) The RPM value chosen here 
acts as the ending point of the transition to high speed settings. Typical hi speed 
values would be 100 RPM below cruising speed E.g. if cruising RPM is 1800 then 
select 1700 RPM. All vessel operations at 1700 RPM and above will be conducted 
at the hi speed settings.

SETTINGS>STEERING> 
HELM EFFORT

Helm Effort at Low 
Speed

30 Definition: Within the EPS electronic helm is an electromagnetic clutch, more 
voltage more magnetic field, gives more resistance feeling in the steering wheel. 
Typical settings is a nice fingertip steering, bigger wheel diameter will require 
higher % values. Preferably the wheel should not free spin. 

Helm Effort at High 
Speed

45 Definition: Within the EPS electronic helm is an electromagnetic clutch, more 
voltage more magnetic field, gives more resistance feeling in the steering wheel. 
Typical settings is a nice firm steering, preferably the wheel should not jog when 
pushing through rough seas. Bigger wheel diameter will require higher % values.

Helm Effort 
Autopilot

90 Definition: Default value is 90%, the helm if touched will disengage the autopilot. 
This setting holds the helm such that accidental wheel bumping will not disengage 
AP. In case of emergence object avoidance the wheel can be easily turned.

SETTINGS>STEERING> 
HELM TURNS & RUDDER 
LIMITS

Helm Turns Low 
Speed

3.5 Definition: At the previously set low RPM values the number of turns lock to lock 
at that RPM can be set. 

Helm Turns High 
Speed

5 Definition: At the previously set high RPM values the number of turns lock to lock 
can be set.

SETTINGS>STEERING> 
HELM TURNS & RUDDER 
LIMITS

Low Speed Rudder 
limit

35 SeaStar Solutions will calculate rudder torque, loads and hydraulic pressures from 
the data previously supplied in the vessel survey form. It is extremely important to 
follow the recommendations given. 
Definition: The maximum rudder angel possible has been set during the mounting 
of the hydraulic cylinder and attachment point of cylinder trunnion to tiller arm. If the 
cylinder is mounted for ±35 degrees then the low speed setting for rudder limits 
should be 35 degrees. However it could be set to less with if the user demands.

High Speed Rudder 
Limits

25 SeaStar Solutions will calculate rudder torque, loads and hydraulic pressures from 
the data previously supplied in the vessel survey form. It is extremely important to 
follow the recommendations given. The three factors that most profoundly affect 
rudder load are: 
• Speed of the vessel through the water
• Area of rudder ahead of the rudder post verses behind (counterbalance) 
• Rudder angle (higher angle higher load) 
Definition: The maximum rudder angel possible has been set during the mounting 
of the hydraulic cylinder and attachment point of cylinder trunnion to tiller arm. 
The high speed rudder limit must be set to SeaStar recommendations. 
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	APPENDIX A	 MOUNTING TEMPLATES

A.1.1		 Front Mount Helm (EH1510/EH1512)

If this template has been downloaded electronically or copied from 
another document, please verify all template dimensions prior to 
cutting. Print/copy reproductions may be scaled differently. 

	 A.1	 Helm Templates

NOTICE

Figure A-1.
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A.1.2		 Sport Plus Tilt Helm (EH1530/EH1532)

If this template has been downloaded electronically or copied from 
another document, please verify all template dimensions prior to 
cutting. Print/copy reproductions may be scaled differently. 

NOTICE

Figure A-2.
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A.1.3		 Classic Tilt Helm (EH1550/EH1552)

If this template has been downloaded electronically or copied from 
another document, please verify all template dimensions prior to 
cutting. Print/copy reproductions may be scaled differently. 

NOTICE

Figure A-3.
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A.1.4		 Rear Mount Helm (EH1570/EH1572)

EH1570/EH1572 ONLY

If this template has been downloaded electronically or copied from 
another document, please verify all template dimensions prior to 
cutting. Print/copy reproductions may be scaled differently. 

NOTICE

Figure A-4.

This template to be used for EH1570 and EH1572 ONLY. See 
figure A-5 on page A-8 for EH1592 template.

     CAUTION
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		  Rear Mount Helm (EH1592) 1" Straight Shaft

If this template has been downloaded electronically or copied from 
another document, please verify all template dimensions prior to 
cutting. Print/copy reproductions may be scaled differently. 

NOTICE

Figure A-5.

PLATE OUTLINE
4-1/2" (114 mm) Diameter 
(Reference Only)

1-
5/

8"
 (4

1 
m

m
)

3 HOLES
3/8" (10 mm)
Diameter

1 HOLE
1-1/16" (27 mm)
Diameter 

2" (51 mm)

TOP

1-
9/

16
" (

40
 m

m
)

EH1592 ONLY

MINIMUM DASH THICKNESS TO BE ONE INCH. CONTACT SEASTAR 
SOLUTIONS FOR INSTRUCTION ON HOW TO MOUNT TO NON-
STANDARD DASHES.

     WARNING

This template to be used for EH1592 ONLY. See figure A-4 on 
page A-7 for EH1570 and EH1572 template.

     CAUTION
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	 A.2	 CANtrak Display
If this template has been downloaded electronically or copied from 
another document, please verify all template dimensions prior to 
cutting. Print/copy reproductions may be scaled differently. 

NOTICE

3.38" – 3.5" DIA.
(86 –89 mm)

OVERALL NOMINAL
3.775"

(96 mm)

OVERALL
NOMINAL

3.937"
(100 mm)

1.97"
(50 mm)

1.88"
(48 mm)

0.22" DIA.
(5.6 mm) 

4 PLACES 

Figure A-6. Color CANtrak Display Mounting Template.
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	 A.3	 PCM Mounting Dimensions

Figure A-7.
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	 A.4	 Power Steering Pump Mounting Dimensions

Figure A-8.

10.9"
(280 mm)

6.5"
(165 mm)

4.12"
(105 mm)

SEE NOTICE

11.8" 
(300 mm)

11.15" 
(283 mm)

BLEED
FITTING

BLEED
FITTING

4 X .28" (7 mm)
DIA. MOUNTING

HOLES

On early production tanks the center-to-center dimension is 3.1” (78mm). 
Check the tank to confirm the measurement before drilling.

NOTICE
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	APPENDIX B	 BOLT TORQUE SPECIFICATIONS

2-56 2.5 (.282) 2.0 (.226)
2-64 3.0 (.338) 2.5 (.282)
3-48 3.9 (.440) 3.2 (.361)
3-56 4.4 (.497) 3.6 (.407)
4-40 5.2 (.587) 4.3 (.486)
4-48 6.6 (.740) 5.4 (.610)
5-40 7.7 (.869) 6.3 (.712)
5-44 9.4 (1.06) 7.7 (.869)

6-32 9.6 (1.08) 4.9 (.554)
6-40 12.0 (1.35) 9.9 (1.12)
8-32 20.0 (2.25) 16.0 (1.81)
8-36 22.0 (2.48) 18.0 (2.03)
10-24 23.0 (2.59) 19.0 (2.14)
10-32 32.0 (3.61) 26.0 (2.94)
1/4"-20 75.0 (8.47) 62.0 (7.01)
1/4"-28 94.0 (10.6) 77.0 (8.70)

5/16"-18 132.0 (14.91) 107.0 (12.10)
5/16"-24 142.0 (16.04) 116.0 (13.11)
3/8"-16 236.0 (26.66) 192.0 (21.71)
3/8"-24 259.0 (29.20) 212.0 (23.97)

7/16"-14 31.0 (42.00) 26.0 (35.25)
7/16"-20 33.0 (44.74) 27.0 (36.61)
1/2"-13 43.0 (58.30) 35.0 (47.45)
1/2"-20 45.0 (61.01) 37.0 (50.17)

9/16"-12 57.0 (77.28) 47.0 (63.72)
9/16"-18 63.0 (85.42) 51.0 (69.15)

5/8"-11 93.0 (126.09) 76.0 (103.04)
5/8"-18 104.0 (141.00) 85.0 (115.24)
3/4"-10 128.0 (173.55) 104.0 (141.00)
3/4"-16 124.0 (168.12) 102.0 (138.29)
7/8"-9 194.0 (236.03) 159.0 (215.58)
7/8"-14 193.0 (261.67) 158.0 (214.22)

1"-8 287.0 (389.12) 235.0 (318.62)
1"-14 259.0 (351.16) 212.0 (287.43)

Bolt Size BrassBolt Size 18-8SSBrass18-8SS BrassBolt Size 18-8SS

Bolt Size BrassBolt Size 18-8SSBrass18-8SS BrassBolt Size 18-8SS

Values are stated in: ft/lbs (N.m)

Values are stated in: ft/lbs (N.m)

These are the recommended maximum torque values for reusable 
dry bolts. Bolts should be torqued to this value +0% - 20%. For 
lubricated bolts, multiply the dry bolt torque values by 0.75.

Table B-1.
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Statement of Limited Warranty

Return Goods Procedure

WARRANTY

We warrant to the original retail purchaser that Marine Canada 
Acquisition Inc. DBA SEASTAR SOLUTIONS (herein forward referred 
to as SeaStar Solutions) products have been manufactured free 
from defects in materials and workmanship. This warranty is effective 
for two years from date of purchase, excepting that where SeaStar 
Solutions products are used commercially or in any rental or income 
producing activity, then this warranty is limited to one year from the 
date of purchase. 

We will provide replacement product without charge, for any SeaStar 
Solutions product meeting this warranty, which is returned (freight 
prepaid) within the warranty period to the dealer from whom such 
product were purchased, or to us at the appropriate address. In such 
a case SeaStar Solutions products found to be defective and covered 
by this warranty, will be replaced at SeaStar Solutions’ option, and 
returned to the customer. 

The above quoted statement is an extract from the complete SeaStar 
Solutions products warranty statement. A complete warranty policy 
is available in our SeaStar Solutions products catalogue.

For more information please visit our website: 

www.seastarsolutions.com/support-2/warranty-2/seastar-solutions-warranty

Technical Support  	Phone:	 604-248-3858

	email:	 seastar@seastarsolutions.com

Hours:		 Monday to Friday 05:00 – 15:30 PST

	 Web:	 www.seastarsolutions.com

Prior to returning product to SeaStar Solutions under warranty, please 
call: 604-248-3858 or email: Marine.Warranty@seastarsolutions.com  
to obtain a return goods authorization number (claim number) and 
further shipping instructions.

For a current listing of all our authorized service centers and distributors 
please visit our website: www.seastarsolutions.com

Authorized Service Centers 
& Distributors



SEASTAR SOLUTIONS
3831 NO. 6 ROAD
RICHMOND, B.C.
CANADA V6V 1P6

FAX	604-270-7172

www.seastarsolutions.com

ISO 10592

FORM NO. 682169  REV. D

© 2016	MARINE CANADA ACQUISITION INC.
	 DBA SEASTAR SOLUTIONS 

PRINTED IN CANADA	 04/19

Please scan 
this QR code 
and watch our 
latest Boating 
Safety video.


