
RF45X Rudder Feedback Unit
Replaces Simrad RF45X

(Variable frequency output) 

Use and Installation Guide

This guide provides installation and important usage information for your rudder feedback unit. 
Please read it carefully before using the product.

(c) Copyright 2020 - i3DGear Marine - a division of Wallace Group Ltd. 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Overview
The RF45X is a medium duty rudder feedback unit.  i3DGear’s version is significantly more 
waterproof and will never leak water.  Electrically, it outputs a frequency (pulse width 
modulated) signal that matches with the ACXX/J3XX/J50 input (AP25/AP20/AP35/AP50), and 
also with the AP45 and AP9 Mk3.  The RF45X operates over a voltage range of 12-32VDC.


The i3DGear version does not include support for the RI9 standalone rudder angle indicator, a 
seldom used device.  However, your rudder angle will still display perfectly normally on your 
autopilot display screen.


IMPORTANT:  The i3DGear RF45X does not rotate 360 degrees!  Please do not force the 
RFU past its stop points at +/- 150 degrees.  Doing so will result in permanent 
mechanical damage to the internal sensor. 

Getting Started
Before proceeding with installation, read this manual completely.

Parts included with package

• Rudder position indicator with 6’ (2m) of shielded cable.
• 3-#8x3/4” stainless steel pan head Phillips screws for securing RFU.
• Rudder stock adapter with ball stud (ball can be removed and used in tiller pin if desired)
• Tiller pin for connecting to rudder with 2-#8x3/4” stainless flat head Phillips screws.
• Stainless steel threaded linkage stud (M6 x 12”) with 2-M6 nuts.

Tools required for installation

• Power drill with 3mm (1/8”) bit
• Phillips screwdriver (cross)
• Pencil
• Tape measure
• Hacksaw (to cut linkage if needed)
• Pliers
• Wire cutters and strippers



Installation
Mechanical Installation: 

The RF45X is normally installed with the shaft pointing upwards.  It can, however, be mounted 
with the shaft pointing downwards if this is more convenient.  The deflection can then be 
inverted using the Calib wire.  There is no need to open the case of the RF45X. Simply connect 
the Calib wire to the RF- wire and this will cause the unit to output an inverted signal.  
Otherwise, leave the Calib wire taped off and isolated.


Use the attached template (next page) to drill the mounting holes.  The unit is secured to the 
mounting base by the two enclosed Allen screws.  (Other types of screws may be used when it 
is secured to e.g. a wooden base.)


Use either the Rudder Stock Adapter, or the Tiller Pin to attach the linkage rod to the rudder.  
The Rudder Stock Adapter attaches to the rudder stock post with a stainless steel hose clamp  
(not supplied) as shown below, while the Tiller Pin attaches to the rudder arm with the 2 Philips 
flat head screws provided.  Use either attachment method as appropriate for your boats rudder 
configuration.


Make the parallelogram configuration of the transmission link with the rudder amidships and 
temporarily fasten the link to the RF45X shaft.  The transmission rod can be shortened by 
cutting off a piece using a hacksaw.  However, using the included adjustable linkage adapter 
(instructions included separately), you should not need to cut the rod, unless it is interfering 
with other objects.


IMPORTANT:  To install the ball joint sockets onto the ball studs, do not apply excessive 
force to the arm of the RFU!  Place the ball socket upside down on a flat surface with the 
socket open upwards, and press the ball stud into it by pressing on the ball stud with 
your hand, or by lightly hitting it with your clenched fist until it snaps inside.  Applying 
excessive twisting force to the RFU shaft can damage the internal seals and ruin the unit.  
This type of damage will not be covered on your warranty. 



 



Drilling Template

Please note on the arrow around the top edge of the RFU body that indicates the forward (0 
degree) direction and the 2 arrows to either side that indicate the maximum range of rotation.

Dimensions in mm. 

Range of Rotation

300 degrees

0o



Electrical connections - 5 Wire Cable with Black Jacket

Refer to your autopilot manual to connect the wires from the RFU to your autopilot.  On the 
i3DGear RFU, the wires are as follows (if replacing an existing Simrad RF45X, match the wire 
colours accordingly).

Use a twisted pair cable AWG20 (0.5 mm2) between the breakout box and the ACXX/J3XX/J50 
junction unit. The cable length is not critical but should be kept at a minimum. 

The shield is not terminated inside the RF45X but must be connected in the ACXX/J3XX/J50 
junction unit as per instructions in the autopilot manual.  If adding cable, connect the shields.

**Note:  The i3DGear RFU currently does not support the RI9 external rudder position indicator.  
Your rudder position will still display normally on the autopilot control head display unit.

Connect the FRQ+ and FRQ- to the RUD terminal block in your autopilot computer as shown 
below:

i3DGear iRF45X Simrad RF45X Code Meaning

Red Red FRQ+ RUDDER connection + 

Blue Blue FRQ- RUDDER connection -

Yellow Yellow X Signal Output (only used on some AP models)

White Green I RI9 Rudder Angle Indicator (not supported) **

Black n/a Calib Ground to reverse direction (else tape off and isolate)

Shield Shield Grounded at Autopilot to negative power wire



Electrical connections - 4 Wire Cable with Beige Jacket

Refer to your autopilot manual to connect the wires from the RFU to your autopilot.  On the 
i3DGear RFU, the wires are as follows (if replacing an existing Simrad RF45X, match the wire 
colours accordingly).

Use a twisted pair cable AWG20 (0.5 mm2) between the breakout box and the ACXX/J3XX/J50 
junction unit. The cable length is not critical but should be kept at a minimum. 

The shield is not terminated inside the RF45X but must be connected in the ACXX/J3XX/J50 
junction unit as per instructions in the autopilot manual.  If adding cable, connect the shields.

**Note:  The i3DGear RFU currently does not support the RI9 external rudder position indicator.  
Your rudder position will still display normally on the autopilot control head display unit.

Connect the FRQ+ and FRQ- to the RUD terminal block in your autopilot computer as shown 
below:

i3DGear iRF45X Simrad RF45X Code Meaning

Red Red FRQ+ RUDDER connection + 

Black Blue FRQ- RUDDER connection -

White Yellow X Signal Output (only used on some AP models)

Green n/a Calib Ground to reverse direction (else tape off and isolate)

Shield Shield Grounded at Autopilot to negative power wire



Alignment and calibration
The purpose of this procedure is to make the feedback unit operate within its active segment. If 
the unit operates outside this segment there will be a feedback failure alarm. 

1. Position the rudder amidships. 

2. Loosen the two screws that secure the transmission lever to the RF45X shaft. 

3. Bring up the Standby mode to show the rudder angle. 

4. Use a flat screw driver in the slot and adjust the rudder angle to zero degrees on the 
display. 

5. Secure the transmission lever to the shaft and proceed with the normal installation setup 
as per the autopilot manual. 

Autopilot setup
Depending on your autopilot model, you will probably have to go into the setup menus of your 
autopilot and tell your autopilot system that it has a rudder reference installed.  Refer to your 
autopilot installation manual for this procedure as it varies for every autopilot system.

Testing the installation
Turn on your autopilot.  Rotate the helm to port and starboard and confirm that your rudder  
position indicator on the autopilot control head (display) is moving in the correct direction.  If it 
doesn’t move at all, check your connections.  If it moves in the wrong direction, reverse the red 
and green wires where they connect to your autopilot.  

Fine Tuning the Installation
Perform the rudder reference fine tuning while underway at sea in the setup screen of your 
autopilot to adjust the centre point accurately as described in your autopilot manual.  You may 
also have to loosen socket head screw on the arm and adjust the centre point of the rudder 
reference by rotating the shaft with respect to the arm.

Increasing the Life of the RFU
Your rudder reference has been tested through thousands of cycles for longevity.  You can 
improve the lifetime of your rudder reference (and your entire steering system) by making sure 
that you lock your helm while not underway.  Continuous rudder motion from a boat yawing from 
side to side at anchor will wear your entire steering system.  Always engage your wheel lock at 
dock or anchor.



Troubleshooting

Specifications:

Input Voltage: 12-32VDC
Output Voltage: 12 VDC square wave signal
Feedback: 3400 Hz (midship centre reference)

20 Hz/degree of rotation
Rudder Angle: +/- 90 degrees

Issue Possible Causes Fix

Autopilot not displaying 
rudder position

1) Autopilot doesn’t ‘know’ that 
a rudder reference is 
connected.

2) Rudder reference not 
correctly connected.

1) Refer to Autopilot manual 
and activate rudder reference 
in Settings.

2) Check wiring of rudder 
reference.

Rudder display backwards 
from direction wheel is turned.

1) Unit is inverted. Ground Calib wire to reverse 
direction.

Helm turns to one side when 
autopilot is engaged.

1) Rudder reference is not 
aligned properly.

2) Autopilot - rudder reference 
calibration was not 
performed.

1) Check alignment of rudder 
reference.

2) Run Rudder reference fine 
tuning while under way.

Cannot get good electrical 
connection.

1) Old wires are corroded.
2) Wire splicers aren’t working.
      (see below)

3) Still can’t get good 
connection.

1) Strip to fresh wire then splice.
2) a) Use wire nuts (marrettes).
      b) Twist wires, use butt           
          connector or closed end 
          crimp connect.
3) Solder wires together and 

tape.



Analyzing the RFU Signal with an Oscilloscope:

The RF45X RFU outputs a frequency based square wave signal proportional to the rudder 
angle.  To test the signal, connect the red/blue wires to +/- 12-32VDC and measure the output 
signal across the X/negative wires with an oscilloscope.  The signal will be a 3400 Hz square 
wave signal (with a rounded trailing edge).  The frequency of the signal will vary 20 Hz per 
degree of rudder movement.

This is the rudder reference X signal output at midship, centre location of 3400 Hz.  It should be 
1600 Hz and 5200 Hz at 90 and 270 degree locations.

Contact i3DGear if the RFU is not displaying these values and we can guide you through 
recalibrating the RFU.



Safety Notices Regarding Product Installation and Use
This equipment must be installed and operated in accordance with the instructions contained in this 
handbook. Failure to do so could result in poor product performance, personal injury and/or damage to 
your boat.

If you are not competent or comfortable with mechanical and electrical installation on your boat, hire a 
competent marine mechanic to perform this installation.

WARNING: Electrical Safety
Make sure the power supply is switched off before you make any electrical connections.

WARNING: Navigation aid
Although we have designed this product to be accurate and reliable, many factors can affect its 
performance. As a result, it should only be used as an aid to navigation and should never replace 
common sense and navigational judgement. Always maintain a permanent watch so you can respond to 
situations as they develop.

WARNING: Autopilot related device
Your rudder reference unit is integral to the proper operation of your autopilot.  However, it is your 
responsibility to ensure the safety of the boat and crew at all times by following a few basic rules:

• Ensure that someone is present at the helm AT ALL TIMES, to take manual control in the event of an 
emergency.

• Make sure that all members of crew know how to disengage the autopilot and control the vessel.
• Regularly check for other boats and any obstacles to navigation.  Do not go below or otherwise lose 

sight of your boats trajectory through the water.

General Care and Safety
Do not attempt to open the rudder reference unit for repairs or alterations. 

Liability Disclaimer
In no event shall i3DGear, hGear Inc, it’s owners or employees be liable for any direct, indirect, punitive, 
incidental, special consequential damages, to property or life, whatsoever arising out of or connected with 
the use or misuse of the device.  If you are not willing to accept these conditions, do not use this device.

Intended Use
This rudder reference unit is intended for small pleasure craft use.

Handbook Information
The information in this user guide is accurate to the best of our ability.  The company cannot accept any 
liability for any inaccuracies or omissions it may contain.


