Diagnosing a Problem with a Raymarine ST50 Wind Instrument


Introduction

A friend with a Catalina C320 told me that he has had a problem with his ST50 wind instrument for several years.  Previously, the wind speed had been working intermittently for a short while.

As we diagnosed the problem, we have uncovered useful information on the unit which is presented here for other owners.  I feel sure that there would be a lot of applicability to subsequent units, such as the ST60 wind instrument.  In the end, the problem was a broken connection in the cabling (specifically the yellow wind speed wire), somewhere between the display and the masthead.

This article describes the diagnosis and then the electronics, as far as we went.

Prior Information

We had the following information:

Pin #
Colour
Name
Description

1
Black
Screen
Ground (0 volts)

2
Red
+8 V
Supply to mast head electronics

3
Blue
Wind Direction (sine)
sin(wind direction)
Voltage between 2 and 6 volts depending on the direction of vane

4
Green
Wind Direction

(cosine)
cos(wind direction)


5
Yellow
Wind Speed
7 V with negative going pulses

The following pin diagram is shown looking into the Mast Head unit and into the cable running towards the Mast Head Unit.  The connector is a 5 pin DIN plug (that is, with pins):
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Diagnosis

The symptoms were:

· Working wind direction indicator

· Speed was not working.

We removed and opened up the display unit and found the black, red, blue, green and yellow wires, as described in the table above.  With the mast head unit connected through the cabling, we measured voltages.  All were as per the table except that there were no pulses on the Wind Speed (yellow) wire.

We sent the display to the Raymarine agent who tested it and found it to be working correctly.

We removed the mast head unit and tested it as described below after removing from the mast head and disconnected from the rest of the boat’s wiring:

1. Connect a 1 kohm resistor from +12 V to the +8V pin on the 5 pin DIN connector on the mast head unit.  The zener diode (see diagram below) clamped the voltage to approximately 7 volts.

2. Connect a 1 kohm resistor from +12 V to the Wind Speed (yellow) pin on the 5 pin DIN connector on the mast head unit.

3. Spin the anemometer cups and pulses should be seen on the Wind Speed pin.

4. Turn the wind vane and you should see the voltage on the Wind Direction pins move between 2 and 6 volts.

The circuit diagram of the wind speed circuit in the mast head unit is shown below.  The Honeywell SS411A position sensor is an integrated circuit that detects the four magnets in the anemometer head.  The passage of each magnet results in a negative-going pulse.  The SS411A is an integrated hall effect sensor and electronics.  The output is an open collector with a saturation voltage of about 0.4 volts.  The SS411A is available from electronic parts suppliers, including Radio Spares, for a few dollars.

In our case, we saw pulses when we tested the mast head wind speed circuit, as described above.  Since we saw no pulses at the display unit, we concluded that there was a break in the Wind Speed wire between display and mast head.  This was confirmed when we probed the cabling.

We confirmed our diagnosis by testing the cabling with a 5 pin DIN plug that had all the pins shorted together and then plugging in the DIN plug in place of the mast head unit.  When we measured the pin to pin resistance at the display end of the cable, there were connections between the other four pins but no connection to Wind Speed.  This confirmed an open circuit in the Wind Speed wire between mast head and display unit.

So now the mast has to be removed and the cable repaired or replaced.
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