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Quality design you can depend on 

Autonav Marine Systems Inc. designs and 
manufactures manual hydraulic and 
electrohydraulic steering systems, their electronic 
controls and monitoring systems, as well as a range 
of autopilots suitable for vessels from 18 to over 
1000 feet (5 to 300 meters) in length. 

 
A full range of marine electronics, 
navigation and communications 
systems including automatic pilots, 
marine computers, high brightness 
flat panel displays, dynamic 

positioning systems, machinery alarm control systems and 
voyage recorders form the basis of intelligent Autonav network 

systems.   
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Company Capabilities 

Autonav Marine Systems Inc. designs and manufactures manual 
hydraulic and electrohydraulic steering systems, their electronic controls 
and monitoring systems as well as a range of autopilots suitable for 
vessels from 18 feet (5M) to over 1000 feet (300M) in length. Rudder Roll 
Stabilization and Ride Control for fast vessels is available as a result of 
the latest ship dynamics algorithms being integrated with our steering and 
autopilot systems. Electro-hydraulic steering systems incorporate more 
than sixty years of accumulated Wagner family experience in marine 
steering systems. 

A full range of marine electronics, navigation and communication 
systems are also available for vessels of all sizes. Products ranging from 
automatic pilots, marine computers, high brightness flat panel displays, 
dynamic positioning systems, integrated vessel control systems, voyage 
recorders and machinery alarm control systems form the basis of 
advanced Autonav integrated network systems. 

The manual hydraulic steering system Series 2000 emphasizes light weight 
yet strong and corrosion free construction including the use of bronze 
and chrome plated stainless steel materials with self-lubricating 
corrosion free bearings, to provide long and trouble free service. 

Electrohydraulic steering systems conforming to all regulatory approvals 
utilize modular construction to provide cost effective and custom 
engineered designs to suit any application, all at very economical cost 
and fast delivery. A range of non-follow-up (time dependent) and full 
follow-up lever, wheel and portable steering controllers as well as follow-
up amplifiers with rate control or proportional control outputs having 
unique isolation circuitry provide simple and highly responsive 
implementation of "single fault failure" survivability. 

Ultra quiet pumpsets for Naval and Research vessels have been 
developed offering previously unattainable low noise, high speed and 
highly accurate steering control. With our knowledge of steering system 
design including past and present construction techniques, we are able to 
efficiently upgrade old steering systems to provide improved reliability 
and performance. 

Our many years of experience in designing, manufacturing and interconnecting different makes of 
autopilots and steering systems provides a competent single source of responsibility for integration of 
complete systems. 

Design You Can Count On, Construction You Can Trust 

AutoNav (2004)         

 

William Wagner pioneered 

designs of the world's first 

manual hydraulic steering 

system for small vessels in 

1936. 

 

 

 

Paul Wagner carries on his 

father's innovative work. He 

supervises all design work 

with precision and attention to 

detail to ensure superior 

performance. 

AutoNav         
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The new Type P Electrohydraulic 

Steering System was designed by 

Paul Wagner, whose father, 

William Wagner, pioneered the 

original concepts. 

William invented the world's first manual hydraulic steering 

system for small vessels in 1936. Since then, he and son Paul 

have developed a wide range of 

larger electrohydraulic steering 

systems which have been 

successfully installed on many 

types and sizes of vessels 

worldwide. 

The latest and most sophisticated designs reflect decades of 

experience, refinements and 

improvements. The results are well-

proven, robust, and highly efficient 

steering systems – which some say are 

the best in the industry.  

Competitively priced, every AutoNav steering system is built 

and tested for severe service to ensure you performance 

perfection. 

 Designs by Paul Wagner 
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The AutoNav medium pressure 
rotary vane is a compact, simple and 
mechanically efficient rudder 
actuator. Field proven performance 
and reliability confirm its suitability 
for all types of commercial and naval 
vessels. AutoNav rotary vane 
steering gears were designed in co-
operation with the National 
Research Council of Canada and meet the requirements of 
classification authorities through the world. 

Features: 

 Automatic actuator isolation 
 Maximum volumetric efficiency 
 Mechanical efficiency exceeds 90% 
 Long life, low friction seals 

 Integral self-lubricated radial and carrier bearings 
 Easy "chock fast" mounting provides self alignment and 

eliminates fitted bolts 
 Rudder positioning accuracy exceeds 0.2" 
 Second generation long-life, low-leakage 

seals eliminate problems associated with 
older designs 

 Totally enclosed and oil filled actuator is corrosion proof  
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Rotary Vane Chosen for Service in the Canadian Naval 
Frigates 

 Can withstand 100 G shock 
 20 dB quieter than U.S. Naval specifications 
 235% more reliable than ram systems 
 Only 9.3% of the maintenance of ram systems 

Simple, Rugged Design 

The simple, rugged design has one moving part. 

Long life dynamic seals of unique design, tolerant of moderate 
contamination and wear, ensure minimal internal leakage and 
trouble-free operation. All protective valving is external, 
eliminating the need to disassemble the unit for servicing. 

AutoNav rotary vane steering gears have a higher operating 
pressure (10,000 kPa or 1450 psi) than most other units and are 
therefore more compact. 
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Built-in Features 

Self-lubricating rudder carrier and radial bearings are 
incorporated in the AutoNav rotary vane steering gear. Torque 
is balanced as the operating pressure is equal in symmetrically 
located chambers. Integral rudder stops are also featured. 
Rudder angles up to 2 x 70 degrees* are available. 

Precise, Dependable 

The AutoNav rotary vane steering gear provides precise, 
dependable rudder response in all sea conditions. Control 
systems available include hydraulic or electric full follow-up, 
electric time dependent (non follow-up) and even simple 
manual hydraulic, and are selected according to the customer's 
requirements and the operating demands of the vessel. 
Standardized AutoNav components permit custom control 
packages to be assembled with minimum expense. 

 

 

 

* Depending on actuator model 

  

8 



 

 

 

 

Quality, Reliability and Superior Performance based on 70 Years’ Experience. www.autonav.ca 

 

 

 

Specifications 

 

 

Model Max. Torque (Tonne-Meter) A B C D E³ F G Weight (Kg) 

R1.6 1.6 3/4" SAE¹ 400 232 200 130 345 400 195 

R2.5 2.5 3/4" SAE¹ 480 340 250 150 415 482 300 

R4.0 4.0 3/4" SAE¹ 496 395 335 175 430 510 500 

R6.3 6.3 3/4" SAE¹ 570 450 380 200 490 564 730 

R10 10 3/4" SAE¹ 660 514 490 235 585 658 910 

R16 16 1" SAE² 770 620 522 275 685 815 1590 

R25 25 1 1/4" SAE² 900 695 595 315 800 940 2550 

R40 40 1 1/4" SAE² 970 800 680 370 850 1000 3540 

R63 63 1 1/2" SAE² 1120 910 780 430 980 1160 4800 

R100 100 2" SAE² 1320 1060 920 500 1140 1372 7600 

R160 160 2" SAE² 1620 1135 975 590 1620 1620 12400 

R250 250 4" SAE² 2025 1400 1170 690 2025 2025 22400 

1. Connections are SAE Straight Thread 
2. Connections are SAE Flange 
3. Dimension E is the max. rudder stock diameter 
Standard max. rudder angle: 2x45° 
Torque rating at 10,000 kPa (1450 psi) 

All dimensions in mm. 
Metric conversion: 25.4mm = 1 in. 

1 T.M. = 7,233 lb.ft. 
 

  

AutoNav Marine Systems Inc.         
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Basic System 

AutoNav's AutoNav's New Type P 
Electrohydraulic Steering System is 
Superior in Design, Operation and 
Reliability. A pair of double acting 
cylinders coupled to one or more tillers 
develop the torque necessary to move 
the ship's rudder. Engine-driven or 
electrically-driven pumpsets provide the 
hydraulic flow and pressure to move the rudder and hold it against 
rudder loads. A range of control systems generate the steering 
commands and monitor the system operation; thus, a complete system, 
from bridge to rudder, is provided with: 

 Double-acting steering cylinders with self-aligning bearings 
ensuring balanced rudder torque, minimum installation alignment 
and resistance to wear or damage caused by hull distortion. 

 Continued steering in case of single fault failure. 
 Better strength, easier servicing and greater resistance to 

corrosion due to elimination of cylinder tie rods. 
 Integral and adjustable rudder stops to withstand rudder 

overloads in excess of Rules requirements. Balanced stopping 
forces minimize undue rudder stock side loads, and possible 
overload damage. No need for expensive, less effective shipyard 
designed and manufactured stops. (4 TM and larger.) 

 Reduced wear and friction and improved efficiency as all metal-
to-metal contact is eliminated. Designs include oversized bearings 
for long life. 

  

AutoNav Type P Electrohydraulic Steering 

Model PA2-44-45-CB2 is rated at 44 

TM torque 
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Basic System 

 Rod scraper and duplicate rod seals ensure long life. 
 Robust hydraulic circuit design is tolerant of mild contamination, 

thus reduces need for frequent maintenance of fine filters. 
 Pumpsets of low noise, low heat 

generation, and high rudder positional 
accuracy. 

 Horsepower limiting circuits provide 
substantial reductions in peak 
horsepower. 

 Multi-speed pumpsets and proportional pumpsets allow very fast 
rudder positioning with high accuracy and minimum shock. 

 Integrated controls, alarms, and motor starters for single-source 
responsibility. 

 Wide range of electrical, electronic and hydraulic control systems 
to suit any price, performance or reliability criteria. 

 Design pressure under 2000 PSI (138 Bar) for long life and 
minimum maintenance. (U.S. Coast Guard 
studies verify systems designed and operated at 
pressures under 2000 PSI have over 8 times the 
reliability of higher pressure systems.) 

 Custom designs for all rudder angles from 
2 x 25 degrees to 2 x 65 degrees. 

 Approvable by all regulatory societies (ABS, 
LR, USCG, BV, GL, KR, DNV, etc.) 

 Standardized and modular designs ensure rapid 
delivery. 

 Products backed by 70 years of manufacturing, design and 
installation experience. 

AutoNav's Typical 1-2 HP 
Pumpset 

 

AutoNav's Typical 

3-5 HP Pumpset 

AutoNav Type P Electrohydraulic Steering 
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AutoNav Offers Superior Modular Control System 
 

Our range of compact, integrated modular panels are suitable for console or 

steering stand installation. Type P products provide all possible combinations 

for non-follow-up, full follow-up and autopilot control, and provide steering 

system status indication and alarm monitoring. Attractive solid state back-lit 

black panels generate less heat, require less maintenance, and provide high 

visibility under all ambient lighting conditions. Special options include 

independent and/or electronically synchronized full follow-up control of two 

independent steering gears, which allow increased manoeuvrability and use of 

the steering as a "rudder brake". Analog input and output allows use with 

Dynamic Positioning Systems, etc. In case of main power failure, control and 

alarm circuits operate from either AC or DC independent power for continued 

operation. 

Typical Components 

The LFU 100 full follow-up lever controller 
provides up to three proportional command signals. 
It is ideal when considerable manoeuvring is 
required. Heavy duty and long-lasting waterproof 
construction. 

Model WFU 100 full 
follow-up wheel controller provides up to four 
proportional command signals for use with duplicate 
controls, rudder order indicators, and steering failure 
alarms. The waterproof housing allows mounting in 
exposed areas. Full strength mechanical stops provide 
indications of full command. 

  

The LFU 100 

WFU 100 
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AutoNav Offers Superior Modular Control System 

 

Modular design allows configuration for steering motor 
control and any combination of alarm and status indication 
at the Bridge. Combined with a custom-designed printed 
circuit board in the starter panel, installation and system 
integration is simple and inexpensive. Typical features 
available: status indication for control and motor power 
available, motor run, visual and acoustic alarms for control 
power failure, motor power failure, motor overload, phase 
failure, low oil level, filter fail, hydraulic lock and steering 
control fail. Model MA 100 Motor Alarm panel includes all above, except motor 
control and is available for use in the Machinery Control Room. Low voltage 
(24 VDC) control circuits eliminate the shock and fire hazards that are possible 
with older high voltage AC controls. 

The LCB 101 is a Local Control and Bridge Disconnect 
Panel which features a waterproof housing for the pair of 
internal steering amplifiers. The selector switches allow 
disconnection of Bridge control in case of failure. It also 
allows selection of local emergency control with the use of 
an integral NFU steering lever and rudder angle indicator – 
fully complying with all Rule 
requirements for local control 

and Bridge isolation. Location in 
the steering compartment means 

minimum loss of steering solenoid valve power as 
may occur with remote Bridge mounting. All solenoid 
valve control is with DC circuits for maximum 
reliability. 

  

MCA 100 

 

LCB 101 

 

Three Face Panorama 
Rudder Angle Indicator 
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The Advantages of AutoNav Designs! 
 

This combination radial, carrier bearing and packing gland is integrated into the 
steering gear tiller, and provides a very compact and minimum maintenance 
arrangement. Side loads from the rudder, and weight of the rudder and rudder 
stock, are taken up by large area self-lubricating 
proprietary synthetic bearing liners. On installation, 
and occasionally thereafter, a small amount of 
greasing is sufficient to provide low friction and 
minimal wear. This unique bearing material has 
been tested in many installations for over 20 years, 
with no bearing replacement necessary so far. 
Eventual replacement is very easy, as the bearing 
liner is easily removed and replaced without the use 
of heavy hydraulic presses or jacks. 

The packing gland protects against sea water 
intrusion and has large, easy to access gland ports. All 
parts exposed to sea water are made of stainless steel 
and manganese bronze. Scoring, bearing damage and 
high friction, as experienced with bronze bearing 
liners, is eliminated. The compact design allows 
fitting in extremely restricted steering compartments. 

  

Radial Carrier Bearing 

and Packing Gland as 

Installed 

14 



 

 

 

 

Quality, Reliability and Superior Performance based on 70 Years’ Experience. www.autonav.ca 

 

 

 

The Advantages of AutoNav Designs! 

 

Features of Control System 

A wide range of controls are available from simple manual hydraulic to the 
most sophisticated electronic types providing extremely high rudder positional 
accuracy at high rudder rates. 

Control 
System 

Features 

A Manual hydraulic provides simple and reliable main control for 
small vessels. 

B Manual hydraulic with non-follow up power steering provides 
reliable manual control with power assist for maneuvering and 
autopilot. 

C Direct solenoid valve control provides power steering via non-
follow up or full follow up electronic controls plus autopilot 
interface. Rate control and HP limiting available. 

D Hydraulic telemotor power steering provides simple and reliable 
full follow up hydraulic power steering with automatic 
changeover to manual hydraulic backup and features motion 
storage, continuous acceleration and deceleration, and autopilot 
interface. 

E Proportional valve control provides continuous acceleration and 
deceleration with high rudder position accuracy. 

F Reversible flow variable volume pump control with proportional 
or servo valve input for continuous acceleration and deceleration 
with high rudder position accuracy. 

G Orbitrol type provides inexpensive wheel power steering with 
limited manual hydraulic back-up. 
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Dimensions of Actuators 
 

 

Dimensions of PA2 

Model 
Torque 
(T.M.) 

'P' Model 
Cylinder 

Overall Dimensions (inches) 

A° C D E F G J K L 
M 

(max.) 
N P 

PA2-.65-35 0.65 P2x11 35° 28.38 1.88 7.08 -6 8.64 3.5 3.5 4.38 3.74 19.78 3.93 

PA2-1.0-35 1.0 P2x17 35° 37.20 1.88 10.89 -6 13.29 3.5 3.5 5.07 4.33 30.08 4.75 

PA2-1.6-35 1.6 P3x10 35° 30.32 2.25 6.75 -8 8.24 4.5 4.5 6.00 5.12 19.98 4.63 

PA2-2.5-35 2.5 P3x16 35° 39.13 2.25 10.55 -8 12.88 4.5 4.5 6.91 5.91 30.89 5.63 

PA2-4.0-35 4.0 P4x17 35° 41.39 3.00 10.89 -12 13.29 5.0 5.0 8.06 6.89 31.71 6.63 

PA2-6.3-35 6.3 P5x17 35° 43.36 3.25 11.01 -12 13.44 6.5 6.5 9.21 7.87 33.88 7.73 

PA2-10-35 10 P5x27 35° 58.16 3.25 17.42 -12 21.26 6.5 6.5 10.82 9.25 49.52 8.85 

PA2-16-35 16 P6x30 35° 66.41 3.63 19.35 -16 23.63 7.5 7.5 12.67 10.83 55.75 10.50 

PA2-25-35 25 P8x26 35° 66.52 4.25 17.00 -20 20.75 9.5 9.5 14.74 12.60 52.50 12.00 

PA2-40-35 40 P8x42 35° 90.16 4.25 27.24 -20 33.25 9.5 9.5 17.13 14.76 79.00 13.00 

PA2-63-35 63 P10x42 35° 96.51 5.75 27.44 -20 33.50 12.6 12.6 19.87 17.13 81.00 16.50 

PA2-100-35 100 P10x67 35° 173.13 5.75 43.52 -20 53.13 12.6 12.6 23.06 19.88 122.5 19.50 

PA2-160-35 160 P12x74 35° 185.45 6.50 48.33 -20 59.00 14.9 14.9 26.94 23.23 136.0 22.75 

PA2-250-35 250 P12x116 35° 248.42 6.50 75.57 -20 92.25 14.9 14.9 31.51 27.17 204.5 26.00 
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Dimensions of Actuators 
 

 

Dimensions of PB2 

Model 
Torque 
(T.M.) 

'P' Model 
Cylinder 

Overall Dimensions (inches) 

A° C D E F G J K L 
M 

(max.) 
N P 

PB2-.65-35 0.65 P2x11 35° 28.38 1.88 7.08 -6 8.64 3.5 3.5 4.38 3.74 19.78 3.93 

PB2-1.0-35 1.0 P2x17 35° 37.20 1.88 10.89 -6 13.29 3.5 3.5 5.07 4.33 30.08 4.75 

PB2-1.6-35 1.6 P3x10 35° 30.32 2.25 6.75 -8 8.24 4.5 4.5 6.00 5.12 19.98 4.63 

PB2-2.5-35 2.5 P3x16 35° 39.13 2.25 10.55 -8 12.88 4.5 4.5 6.91 5.91 30.89 5.63 

PB2-4.0-35 4.0 P4x17 35° 41.39 3.00 10.89 -12 13.29 5.0 5.0 8.06 6.89 31.71 6.63 

PB2-6.3-35 6.3 P5x17 35° 43.36 3.25 11.01 -12 13.44 6.5 6.5 9.21 7.87 33.88 7.73 

PB2-10-35 10 P5x27 35° 58.16 3.25 17.42 -12 21.26 6.5 6.5 10.82 9.25 49.52 8.85 

PB2-16-35 16 P6x30 35° 66.41 3.63 19.35 -16 23.63 7.5 7.5 12.67 10.83 55.75 10.50 

PB2-25-35 25 P8x26 35° 66.52 4.25 17.00 -20 20.75 9.5 9.5 14.74 12.60 52.50 12.00 

PB2-40-35 40 P8x42 35° 90.16 4.25 27.24 -20 33.25 9.5 9.5 17.13 14.76 79.00 13.00 

PB2-63-35 63 P10x42 35° 96.51 5.75 27.44 -20 33.50 12.6 12.6 19.87 17.13 81.00 16.50 

PB2-100-35 100 P10x67 35° 173.13 5.75 43.52 -20 53.13 12.6 12.6 23.06 19.88 122.5 19.50 

PB2-160-35 160 P12x74 35° 185.45 6.50 48.33 -20 59.00 14.9 14.9 26.94 23.23 136.0 22.75 

PB2-250-35 250 P12x116 35° 248.42 6.50 75.57 -20 92.25 14.9 14.9 31.51 27.17 204.5 26.00 

 

 

Notes: * Steering gears with higher torque ratings are also available at request, ** Torque Rating @ 

1450 psi system pressure,  SAE straight thread port size.  
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 Model Designation 
 

 

 

 

 

 

 

 

 

 

Code Description 

Rudder Arrangement A - Single rudder 

B - Twin rudder 

C - Other arrangement 

Control System Type A - Manual hydraulic 

B - Manual hydraulic with solenoid valve 

C - Solenoid valve 

D - Full follow up hydraulic control 

E - Proportional valve 

F - Variable volume pump control 

G - Orbitrol type 

Pumpset Type A - Engine or auxiliary drive 

B - Electric motor drive 

C - Combination of A and B 

D - Other combination 
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 Typical System Configuration 
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 Typical System Configuration 

 

  Model Description Size 
(mm) 

Modular 
Components 

MCA100 Bridge control and alarm panel. Starts and stops pump 
sets, indicates control power available, motor power 
available, motor run and failure alarms for control power 
failure, motor power failure, motor overload, phase failure, 
low oil and alarm failure. Includes alarm test, silence button 
and dimmer. 

192 x 192 

MCA101 As above but USGC approval 192 x 192 
MA100 Starter and alarm panel similar to MCA100/101 less motor 

start-stop control, for machinery space installation 
192 x 192 

MS100 Mode and station selector. Selects FFU, NFU or autopilot 
control and selects up to four steering stations. Dimmed by 
MCA100/101 

192 x 96 

NFU100 Duplicate non-follow-up steering controller 96 x 96 
NFU101 Duplicate non-follow-up push button controller 96 x 96 
NFU200 Heavy Duty Duplicate non-follow-up steering controller 110 x 110 
LFU100 Lever follow-up controller 192 x 96 
MP151 Digital autopilot control panel 192 x 96 

Non-
Modular 

Components 

PFU101 Knob follow-up controller 
WFU100 Wheel follow-up controller 
LCB100A Local control and bridge disconnect. Isolates bridge control and provides 

local emergency control of steering gear for NFU systems and provides 
interface for common high switched autopilots. 

LCB100B As above, but with common low switched autopilots. 
LCB101A Local control and bridge disconnect. Isolates bridge control and provides 

local emergency control of steering gear for FFU systems. Duplicate FFU 
Amplifier with interface to common high switched autopilots. 

LCB101B As above with common low switched autopilots. 
RFU75 Dual transmitters with dual limit switches. 
RFU100 Four transmitters with dual limit switches. 

Panorama 
RAI 

Large diameter rudder angle indicator with three faces for visibility 
throughout entire wheelhouse and bridge wings. 
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