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1 Introduction
The RX-C4 is an advanced HF link receiver that can receive all Datawell Waverider buoys
using the HXV or HVA transmission format. The HXV format is transmitted by the MkI, MkII
and MkIII generations of buoys. The MkIII generation includes the DWR-MkIII, the DWR-G
and the WR-SG,. The HVA format is transmitted by the “4-series” generation of buoys. This
includes the DWR4/ACM and the DWR4. This manual covers RX-C4’s with serial numbers
and firmware revisions as shown on the cover.
The RX-C4 is equipped with an easy to use electronic tuning system. This makes it possible to
tune exactly into a buoy frequency without the need to change the receiving crystal. The RX-C4
can be connected to a PC using RS232 or a LAN network connection. When connected using a
LAN network, the RX-C4 can be monitored and configured using a built-in web interface.
In Chapters 2,3 and 4 of this manual, the installation and operation of the RX-C4 are discussed.
Chapter 5 gives some solutions to common problems. The specifications of the RX-C4 can be
found in chapter 6.
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2 Front- and back-panel layout

Figure 2.1. RX-C4 front panel layout desktop version.

Figure 2.2. RX-C4 front panel layout 19” rack-mounted version.
The front panel contains the LCD and the buttons up/speaker ( ▲ ), menu/select ( ) and down (  ).
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2.1

Back panel layout

Figure 2.3. Back panel layout AC power supply version.

Figure 2.4. Back panel layout DC power supply version.

The back panel contains the following connectors:





Socket for mains supply (AC power supply version only).
Socket for DC power supply (DC power supply version only).
Female 9-pin RS232 connector.
Network connector and leds.
- green led indicates network connection.
- red led indicates network activity.
 Antenna input connector.

Figure 2.5. DC power connector pinout and cable
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3 Installation
This chapter describes how to install RX-C4. To function correctly, an RX-C4 needs at least the
following:
 Power supply.
 Receiving antenna.
 Connection to a PC using the serial port and/or a local area network.
The following sections will discuss these connections as well as grounding and lightning
protection considerations.

3.1

Power supply

The AC version of the receiver must be fed from a AC power source with a voltage between
100 and 240 V. Please refer to section 6 for the exact voltage and power requirements.
The customer should provide for a cord set terminated with connector type C13 according to
IEC 60320-1 and a mains plug in accordance with national standards. The RX-C4 is a class I
appliance and requires an earthed socket for connection to protective-earth.
The DC version of the receiver must be fed with a nominal voltage of 12VDC. Please refer to
section 6 for the exact voltage and power requirements. The supplied power lead has 3 leads.
The blue and brown leads connect to the DC power supply. The yellow/green lead must be
connected to (safety) ground. See section 2.1 for more information.

3.2

Receiving antenna

General HF link considerations
Directional Waverider buoys use a low power HF transmitter. The transmitting antenna is a
vertically polarized quarter wavelength whip. The receiving end of the link should receive as
much signal from the buoy transmitter and as little noise and interference as possible. To
achieve this the receiving antenna and -station should preferably be located at or near the coast,
see Appendix A and Appendix D for more information.
Receiving antenna location and height
The transmitter antenna is vertically polarised, therefore the receiving antenna must also be
mounted vertically. For the assembly of the antenna and adjustment of its length to the transmit
frequency see Appendix D.
Over sea the field strength does not vary significantly with the height of the receiving antenna
up to 100 m. If the receiving antenna can be located within a few tens of meters of the sea, its
height is not important.
Over land the field strength is attenuated by RF losses in the ground. For this reason it is
recommended that the antenna should be placed within a few tens of meters of the sea if
possible. If the distance from the sea is greater, the ground losses can (partially) be compensated
for by mounting the antenna at an height up to 20-30 meters. Generally, more than 20 -30m
above sea level will not improve the reception quality.
If possible mount the antenna in such a way that is has a free “sight” in the direction of the
buoy. Large structures such as embankments, ships and buildings in the direct optical path to the
buoy will attenuate the received signal.
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For interference free reception it is advisable to install the Receiving antenna as far as possible
from local interference sources such as combustion engines, electric motors and fluorescent
lamps. In general a transmitting distance of 50 km (30 n.m.) over sea water can be attained
when the receiving antenna is located at least 100 m from interference sources mentioned. If
considerable interference is present at the location where the receiving equipment has to be
installed, the antenna should be moved to a position with lower interference. Also the use of a
directional antenna (see Appendix D) can be considered. Transmission range of the DWR-G
0.4m is less: line of sight with a handheld receiving antenna and 25 km with a ground plane
antenna.
Installing the antenna cable
The length of the antenna cable is not critical as long as a good quality coaxial cable is used.
The supplied RG 213 cable has an attenuation of 3.5 dB/100m allowing up to 200m of cable
lengths. However, shorter cable lengths are always preferred to improve the signal to noise
ratio. Especially in signal limited situations (where signals of buoys at the edge of the normal
range must be received) the cable should be no longer than strictly necessary. Install the coaxial
cable without stretching or bending and avoid mechanical stress. With respect to routing there
are few restrictions. Although the cable is screened and not very sensitive to surrounding
electric or magnetic fields and disturbances, try to avoid routing the cable directly along power
cabling.
Be aware of the fact that reception in most areas is limited by local noise and interference. It
pays to install the antenna in such a way that distance to local sources of noise and interference
is maximized. In these situations, it is entirely acceptable to use a longer cable in order to install
the antenna further away from a source of interference.
Using a directional antenna
In case of weak signal and/or high local noise or interference the use of a directional antenna
can be considered. The sensitivity of such an antenna is 3 dB higher in the direction of the buoy.
Interference and noise generated at the landside will be attenuated by 6 dB. The combination of
gain at the front side (thus towards the buoy) and suppression of noise from the backside of the
antenna will improve the signal to noise ratio.
Using an antenna splitter
For connecting multiple receivers to a single antenna, the Datawell Antenna Splitter can be
used. This device is optimized for the buoy reception frequencies and signal levels. With the
Datawell Antenna Splitter up to six receivers can be used with a single antenna.

3.3

Connecting the serial output to a PC

Connection of the serial output to a PC is done using a standard D-SUB RS232 cable assembly.
The receiver has a nine pin D-SUB outlet of which only pins 2 and 3 carry active signals. To
prevent crosstalk issues, pins 1,6,8 and 9 are internally terminated to signal ground by a 100Ω
resistor. Pin 5 is signal ground. Normal RS232 cable length restrictions apply. RS232 ports are
becoming scarce on PC’s, in favour of USB ports. This problem may be solved with a RS232USB serial adapter. However, some adapter models do not offer the same data transmission
reliability as RS232 serial connections do.
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3.4

Connecting to a local area network

Connection to a local area network (LAN) is done using a straight CAT5 UTP cable. Before
connecting the receiver to a LAN, the IP address and network settings must be properly
configured. Please refer to section 4.1.4. It is also possible to connect the receiver directly to a
PC. In this case, a CAT5 UTP cross cable must be used. The use of shielded or screened CAT5
cables is not recommended. These cables can induce ground loop issues. Normal Ethernet cable
length restrictions apply.

3.5

Grounding

For correct reception of buoy signals grounding of the antenna is not necessary. The supplied
ground plane antenna takes care of its own RF reference. Also grounding of the receiver and/or
connected computer is not a remedy for all kind of noises and disturbances. Noise and trouble
free reception should be possible without any connection or reference to ground.
However from a viewpoint of safety it is recommended to connect the receiver to a safety
ground. Normally the three wire power cord will take care of this.

3.6

Lightning protection

For effective protection against lightning strike it is advisable to connect the antenna supporting
structure to a ground electrode that is suitable for lightning protection. In the case that the
building or adjoining buildings and/or mast on which the antenna is installed is already lightning
protected it is sufficient to connect the antenna supporting structure to this grounding net. Also
the antenna cable should be protected with an impulse suppressor at the point where the antenna
cable enters the building. This impulse suppressor should be grounded properly. When in doubt
leave lightning protection to skilled consultants and/or companies.

13

14

4 Configuration and receiving data
This chapter describes how to configure the RX-C4 and receive data. For a description of the
normal operation of the RX-C4, refer to section 4.2. To configure the RX-C4’s reception
frequency and receiving mode, refer to section 4.1.1 and section 4.1.3.
When the RX-C4 needs to be connected to a LAN, it is very important to correctly configure the
RX-C4’s network settings before connecting the receiver to a LAN. The network settings are
discussed in section 4.1.4.

4.1

Configuration

All of the RX-C4 settings are accessible and configurable from the configuration menu.
The following sections describe how to navigate through the configuration menu.
To navigate through the configuration menu, three buttons on the front panel are used:
 the “up/speaker” button, indicated by ▲.
 the “menu/select” button, indicated by .
 the “down” button, indicated by .
To activate the configuration menu, push and hold down the “  ” button. After a few seconds
of holding the “ ” button down the receiver will enter the configuration menu as shown in
figure 4.1.

Figure 4.1. The top menu with the EXIT function selected.

This is the top menu. From here, the memory, info, frequency and network settings can be
accessed. The ▲ and  buttons are used to navigate through the menu items. The currently
selected item is indicated by capital letters and “[ ]” brackets. When editing numbers (for
example when changing the reception frequency), the currently selected digit of the number is
underlined.
To select an item (or edit a digit), the  button is used. By default, the [EXIT] function is
always selected. This function will save any changed settings and exit the configuration menu.
NOTE: Any settings changed using the configuration menu are only saved to the nonvolatile (EEPROM) memory by exiting the top menu. It is therefore very important to
always properly exit the top menu after changing any settings. If this is not done properly, the
settings will not be remembered after a power-loss or remote reset.
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4.1.1 Changing the frequency
In the top menu, the current reception frequency is shown. To change this frequency, use the ▲
and  buttons to select the digit that needs to be changed (see figure 4.2). The selected digit is
the digit that is underlined. To change that digit, press the  button, the digit will start blinking
and can now be changed using the ▲ and  buttons. Press the  again to select another digit.
The reception frequency can be changed in steps of 1 MHz, 0.1 MHz, 0.01 MHz, 0.001 MHz
and 0.0001 MHz.

Figure 4.2. The top menu with the 1 MHz digit of the reception frequency selected.

To save the new reception frequency to non-volatile memory, be sure to properly exit the top
menu.

4.1.2 Frequency pre-sets
From the top menu, select the “mem” menu item to enter the frequency preset menu (see figure
4.3). From the preset menu, the “sto” options stores the current reception frequency to a preset
slot (1..6). The “rcl” options recalls a reception frequency from a preset slot (1..6).

Figure 4.3. The preset menu with EXIT selected.

To save any changes made to the preset menu to non-volatile memory, be sure to properly exit
the top menu.

4.1.3 Changing the receiver mode
The RX-C4 can receive data in the HXV format and in the HVA format. The HXV format is
transmitted by the MkI, MkII and MkIII generation of buoys. The MkIII generation includes the
WR-SG, the DWR-MkIII and the DWR-G. The HVA format is transmitted by the “MkIV”
generation of buoys. This includes the DWR4 and the GPS-DWR4.
To change the receiver mode, select the “recv” menu item on the top menu. This will bring up
the receiver menu. In the receiver menu select the “mode” menu item. Press the  button to
change the receiver mode. Possible choices are HXV and HVA.
To save the new receiver mode to non-volatile memory, be sure to properly exit the top menu.
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4.1.4 Changing the network settings
From the top menu, select the “net” menu item to enter the network menu (see figure 4.4). From
the network menu, the IP address, the net mask and the gateway address can be configured.
Also, the web interface password can be reset to the default value from this menu.
The RX-C4 only supports static IP addresses. Dynamic (DHCP) addresses are not supported. It
is therefore important to choose an IP address that is not used by any other device on the LAN.
When in doubt about the IP address or other network settings, please consult the local system
administrator.
To save the new network settings to non-volatile memory, be sure to properly exit the top menu
after changing any of the values in this menu.

Figure 4.4.The network menu with EXIT selected.

To change the IP address:
Select the “ip” menu item to enter the IP address menu. To change the IP address, use the ▲
and  buttons to select the number (byte) of the address that needs to be changed (see figure
4.5). The selected number is the number that is underlined. To change the number, press the 
button, the lower digit of the number will start blinking and can now be changed using the ▲
and  buttons. Press the  again to select another number. The “default” menu item will set
the IP address to the default value of 192.168.0.101.

Figure 4.5. Editing an IP address, net mask or gateway address.

To change the net mask:
Select the “mask” menu item to enter the net mask menu. To change the net mask, use the ▲
and  buttons to select the number (byte) of the net mask that needs to be changed (see figure
4.5). The selected number is the number that is underlined. To change the number, press the 
button, the lower digit of the number will start blinking and can now be changed using the ▲
and  buttons. Press the  again to select another number. The “default” menu item will set
the net mask to the default value of 255.255.255.0.
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To change the gateway address:
Select the “gway” menu item to enter the gateway address menu. To change the gateway
address, use the ▲ and  buttons to select the number (byte) of the gateway address that needs
to be changed (see figure 4.5). The selected number is the number that is underlined. To change
the number, press the  button, the lower digit of the number will start blinking and can now be
changed using the ▲ and  buttons. Press the  again to select another number. The “default”
menu item will set the gateway address to the most likely address based upon the current IP
address and the net mask (the IP address and net mask are “and” together to form a base
address, the gateway is then supposed to be at this base address + 1).
To reset the web interface password:
Select the “rst_pass” menu item to reset the web interface password to its default value. For
more information about the web interface password, see section 4.3.1.

4.1.5 Info functions
From the top menu, select the “recv” menu item to enter the receiver menu. Then, from the
receiver menu, select the “info” menu item to enter the information menu
The info menu shows some miscellaneous receiver statistics that may be useful in the case of
transmission problems. To exit the information menu, press the  button.
The info menu has two “screens” that can be rotated through by pressing the ▲ and  buttons.
The two “screens” are:
Act. frequency
This screen shows the actual frequency at which the buoy is currently being received. The actual
frequency may be different from the defined reception frequency. This is due to frequency
errors caused by, for example, temperature drifting in the buoy transmitter. This is normal
behaviour and no reason for concern.
Signal status
This screen shows the quality of the incoming signal by two parameters.
FER is the frame error rate; it tells how many percent of the incoming data vectors have one or
more bit errors. IFD is a measure for the frequency deviation of the signal in Hz.
Under normal circumstances FER < 5% and IFD < 15Hz (approximately).

4.2

Receiving data

When the receiver is not in the configuration mode, the status of the data receiving process is
shown on the display (see figure 4.6). The display shows the current receiver mode (see section
4.1.3), receiver status and signal quality.
To correctly receive and decode data, the receiver must first “synchronize” with the buoy signal.
The status of this process is shown by the messages on the display. There are four messages
defined:
 “synchronizing”
This message indicates that the receiver is synchronizing. This message appears after the
receiver has been switched on, after the receiving frequency has been changed, after the
receiver mode has been changed or when the receiver has lost the buoy signal.
 “heave: 153 cm”
This message (see figure 4.6) indicates that the receiver is correctly synchronized and
receiving data. The heave value is the actual, real-time vertical displacement of the buoy.
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 “heave: ??? cm”
This message indicates a transmission error.

Figure 4.6. Receiving data.
Normally, after power up or loss of signal, the receiver will display “synchronizing” for some
time. When the quality of the received signal is high enough, the “heave” messages will be
displayed. If the signal quality becomes too low, the receiver will try to resynchronize to the
buoy signal.
NOTE: The process of synchronization can take anything between 30 seconds to several
minutes. The time needed to reach synchronization depends on several factors like
signal-strength, interference, noise bursts and type of buoy.

4.2.1 GPS position
When the buoy being received is equipped with a GPS module, the GPS position of the buoy is
shown on the display. The GPS position message is “rotated” with the heave message according
to the scheme shown in figure 4.7.

Figure 4.7. Heave message and GPS message rotating scheme.

Note that the update rate of the GPS position is defined by the received buoy. Please refer to the
buoy documentation for more information.

4.2.2 Signal quality
When displaying heave, a signal quality bar graph is shown on the display, see figure 4.6. The
signal quality indication is derived from the “frame error rate” (FER) parameter. A full-scale
deflection of this bar indicates that no errors are detected in the incoming data (FER = 0%)
while no deflection at all indicates that all received data contains errors (FER = 100%).
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4.2.3 Speaker
The speaker is used to get an audible indication of the signal quality. A 1500 Hz frequencymodulated beat-note should be heard against a clean background (none or clean noise without
any sign of interference or noise bursts).
The speaker can be switched on and off by pressing the “▲ ” button
NOTE: If the signal is heard clearly through the speaker but the receiver fails to
synchronize, check if the receiver mode is set correctly (see section 4.1.3).

4.3

Using the web interface

The RX-C4 has an embedded web interface available at TCP/IP port 80. The embedded web
interface allows remote monitoring and configuration of the RX-C4 receiver.
To use the web interface, the RX-C4 must be properly configured (see section 4.1.4) and
connected to a LAN (see section 3.4).
To access the web server from a computer, enter the following address in the address bar of the
web browser:
http://<RX-C4 IP address>
For example, when the RX-C4 IP address is the default of 192.168.0.101:
http://192.168.0.101

Figure 4.8. RX-C4 web interface home page.
This will bring up the RX-C4 web interface home page as shown in figure 4.8. The home page
shows the current receiver status and the current server status (see section 4.4). The menu on the
right gives access to the “settings” page and the “about” page.
The frequency correction value is a measure of the frequency deviation of the buoy transmitter.
The frame error rate gives an indication of the signal quality. A value of 0% indicates that all
vectors are decoded without any errors; signal quality is perfect. A value of 99% indicates that
almost every vector contains errors; signal quality is bad.
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By clicking on the “map” link, the buoy position is plotted on a map. The map function will
only work when the computer from which the web interface is accessed has an internet
connection.

4.3.1 Web interface settings page
The settings page is protected by a username and password to prevent unauthorized access to
the RX-C4 settings. The login user name is “rxc” and the default password is “waverider”.
Figure 4.9 shows the web interface settings page.

Figure 4.9. RX-C4 web interface settings page.

Changing the reception frequency
The reception frequency is changed by entering the new frequency on the settings page and
clicking “apply”. The new frequency must be entered in MHz and must be within the limits of
the receiver specifications. The receiver statistics on the web interface home page can be used to
check if the receiver is correctly receiving data on the new frequency.
Changing the receiver mode
The receiver mode is changed by choosing the new mode from the pull down menu and clicking
“apply”. The receiver statistics on the web interface home page can be used to check if the
receiver is correctly receiving data in the new mode. For more information about the receiver
mode, refer to section 4.1.3.
Changing the password
The default password is changed to a new password by entering the new password on the
settings page and clicking “apply”. The new password must be between 3 and 15 characters in
length. For security reasons, it is strongly recommended to change the default password. The
login user name is fixed and cannot be changed.
It is possible to reset the password to the default password in case the password is forgotten.
This can only be done from the network menu as described in section 4.1.4.
Restarting the receiver
The receiver can be remotely reset by clicking on the “reset” button. It should not be necessary
to use this function during normal operation. After reset, it is possible that the web interface
does not reload properly. To reload the web interface, re-enter the web interface address in the
address bar of the web browser.
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4.4

Retrieving data over a network

The RX-C4 is provided with a so-called “data server”. The data server provides an alternative
way of getting the received data from the RX-C4 to a computer. Normally, a computer receives
data from the RX-C4 over a serial port connection. The data-server allows a computer to receive
data over the LAN network or, if the LAN is connected to the internet, over the internet. The
data sent over the data server is 100% identical to the data sent over the serial port. The data
server can therefore be considered a “virtual” serial port.
The data-server is running on TCP/IP port 1180. This port is fixed and cannot be changed.
The data server has 4 so-called “slots” available. Each slot allows a single remote computer to
receive data. The status of these slots can be monitored from the web interface home page (see
section 4.3). A slot is labelled “IDLE” if the slot is not currently sending data to a remote
computer. A slot is labelled “CONNECTED” if the slot is sending data to a remote computer.
The address of the remote computer that is receiving the data is shown in the “Remote address”
column.
To use Waves5 with the data-server, please refer to the documentation that came with the
software.
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5 Troubleshooting
This section of the manual describes the steps you should take when you believe the Datawell
RX-C4 is operating improperly. The results of these simple investigative procedures may help
you avoid the down-time and inconvenience of repair service. It is assumed that the installation
worked before the trouble started, in other words: installation has been done in a correct way
according to chapter 3.
The troubleshooting instructions are divided into three categories:
 Power
 Antenna, signal strength and noise
 Data interface
If none of the steps described in those section solves your problem, contact Datawell Service
Department listed at the end of this manual.

5.1

Power

Typical faults in this area are characterized by one simple symptom:
does nothing.
Display is not lit, no audio is heard via the internal speaker when pushing the “speaker” button.
No data is transmitted towards the PC.
If none of these signals are available, mains power is probably not OK, please check the
following:
 Check mains or backup cabling.
 Check if mains or backup voltages are OK.

5.2

Antenna, signal quality and noise

Faults in this area will typically give a working system, but with bad data, intermitted reception
and/or lots of noise. Check antenna cabling for short or opens. Coaxial cables may also be
damaged by sharp bends or twists. Look for mechanical damage or contamination of the
antenna. Looking at the display and listening to the signal via the built-in speaker gives an
indication of the signal quality.
As described earlier the receiver has both a display and a pushbutton controlled loudspeaker to
give you indications what may be the cause of bad reception. Look at the display and see if the
signal quality indicator gives a response.
Now look at the first line of the display. An occasional ''bad vector'' message is normal and no
reason for concern. The same goes for an occasional ''checking sync'' messages between normal
''heave'' indications. Only continuous flipping between ''synchronizing'' and ''checking sync''
means that the signal-to-noise or interference ratio is troublesome. Push the speaker button on
the right side of the display and listen to the signal. Normally only the beat-note (characteristic
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warbling sound) of the buoy signal accompanied by more or less noise should be audible. If
nothing is heard, check antenna and/or cabling.
If the beat-note is heard together with another signal the bad reception is due to interference
from other transmitters. Unfortunately things are crowded in the frequency range used by the
buoy transmitter and the spectrum must be shared with other users. It is entirely possible that
some frequencies are unusable in your vicinity due to other users. If this is the case, consider
using another buoy transmitter frequency.
If the beat-note is heard clearly but the receiver fails to synchronize, the receiver may be set to
the wrong receiving mode. Refer to section 4.1.3 to change the receiver mode.

5.3

Data interface

If the above suggestions check out OK, the fault must lie with the data connection to the PC.
When using the serial port, check the RS232 cabling. Also check if the proper serial port and
serial port settings have been selected. Other errors have to be found by checking the software.
See the documentation on Waves5. Occasional loss of data may be caused by some RS232-USB
serial adapters models. Select another adapter or switch to a RS232 serial (or Ethernet)
connection.
When using the data server, see if there is a network connection by checking the green LED
next to the RJ45 connector. It should be lit if there is a network connection. If the LED is lit, try
to ping the receiver. If the green led is not lit or if the ping fails check all network cabling, RXC4 network settings, router settings etc.
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6 Specifications
RF
Frequency range:
Frequency accuracy:
Usable sensitivity:
Dynamic range:

Receiver bandwidth:
Antenna input:

25.5 ... 35.5 MHz (standard) or 35.0 … 45.0 MHz (extended)
better than 100 Hz over specified temperature range
-116 dBm (0.5 μV)
>60 dB
In practice this means that a signal differing 5 kHz or more with
the buoy signal will do no harm at signal levels below -50 dBm.
1.2 kHz 1st IF bandwidth
N-connector, 50Ω nominal input impedance

Power supply
AC power (standard):
DC power (optional):
Power consumption:

100-240 VAC, 50-60 Hz
10-18 VDC
5W

Link
Link bit rate:
Type of modulation:
Error detection:

Interfaces
Serial:

81.92 bits per second (HXV mode)
163.84 bits per second (HVA mode)
2FSK (HXV mode)
4FSK (HVA mode)
BCH error correcting code (HXV mode)
BCH/RS concatenated error correcting code (HVA mode)

Display:
Network:

female 9-pin D-sub connector, RS232, 9600 bits per second, 8N1
Pin 1,6,8 and 9 terminated to GND (pin 5) by 100Ω resistor
2 * 20 character liquid crystal display with LED backlight
RJ45 Ethernet connector, IEEE 802.3 10BASE-T compliant

Environmental
Temperature range:
Relative humidity:
Weight (Desktop):
Weight (19”):
Dimensions (desktop):
Dimensions (19”):

-10...+50 ºC
10...80% (non condensing)
1.8 Kg
2.3 Kg
230 x 100 x 200 mm (W x H x D)
482 x 88 x 200 mm (W x H x D)
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Antennas
Standard:

(1)

Quarter-wave ground plane
rated at 80 knots windspeed

Optional:

(2)

Directional, quarter-wave ground plane,
gain forward 3 dB higher than type (1),
front to back ratio: 9 dB,
same windrating as type (1)

(3)

Rugged quarter-wave whip for shipboard use (range
20 km1), rated at > 100 knots windspeed

(4)

Short receiving antenna
range: line-of-sight

1

Figures for the rugged quarter-wave whip for shipboard use are hard to give, since in the practical
situation it is influenced by other antennas, masts etc., but 10 n.m. (18 km) is a conservative estimate.
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7 Contact information
Sales:
Zomerluststraat 4
2012 LM Haarlem
The Netherlands
Tel: +31 23 531 4159
E-mail: sales@datawell.nl

Service and Warehouse:
Voltastraat 3
1704 RP Heerhugowaard
The Netherlands
Tel: +31 72 534 5298
E-mail: servdept@datawell.nl

Website:
https://www.datawell.nl
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Appendix A: Buoy HF data link and range
The Waverider- and Directional Waverider Buoys send their data to the shore using a HF data
link. This data link system can be represented by the functional block diagram shown in figure
A.1, and consists of a buoy with its transmitter and transmit antenna, a channel –the atmosphere
through which the buoy signals are wirelessly transmitted- and a receiver, namely the RX-C4
and its receiving antenna. Those functional blocks will be described in the next sections,
together with technical details, error sources and solutions. An estimation of the HF range of a
buoy-receiver system can be made with the numbers in decibels or decibel milliwatts and the
calculation at the end of this appendix.

Natural
noise

Propagation

Distance

Interference

Other transmitters

Wave
height

Transmitter

RX-C4

Data
Buoy

Channel

Receiver

Figure A.1: H.F buoy to receiver data link system.

A.1 Buoy transmitter
The buoy transmitter converts the combined digital data stream which contains the wave height
data, wave spectra, wave direction, seawater temperature etcetera into a high frequency (H.F.)
signal.
Technical details:
The HF output signal of the transmitter is FSK modulated with a rate of 81.92 bits per second in
a bandwidth of 200 Hz and a radiated power of 75 mW (19 dBm). The transmit frequency is
crystal controlled and between 25,5 and 35,5 MHz (35-45 MHz on request).
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Possible error sources and solutions:



Error: The transmitter does not work anymore.
Solution: check batteries and replace batteries when they are dead, if the batteries are all
right: contact our service department.
Error: The crystal has changed frequency too much. This can happen because of ageing,
or when the buoy has been handled too rough, e.g. when a ship has come into collision
with the buoy.
Solution: Retune the RX-C4 receiver.

A.2 Buoy transmit antenna
The transmit antenna is the interface between the buoy transmitter and the physical channel,
namely the atmosphere.
Technical details:
A vertically polarized quarter wavelength whip with a gain of 2 dBi is used as a transmitting
antenna for the Waverider- and Directional Waverider buoys, except for the DWR-G 0.4m.
The seawater around the buoy (or another artificial ground plane) is an important part of the
antennas counterpoise and is therefore absolutely necessary for the buoy’s transmission system
in order to radiate its power efficiently. In other words, a buoy without a high conductance
groundplane such as normal soil2 will have a severely limited range.
The transmit antenna is of an omni-directional type because the rotation of the buoy is
undetermined with respect to the receiving station.
Possible error sources and solutions:



2

Error: the antenna has been damaged.
Solution: replace the antenna.
Error: When the buoy transmits signals but it does not manage to get the range it might
be caused by a corroded antenna connector in the antenna insert of the buoy.
Solution: replace the antenna and / or the hatchcover of the buoy.

Normal soil is a very bad groundplane!
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A.3 Communication channel
The communication channel between the buoy and its receiver is the atmosphere through which
the buoy’s RF signal propagates wirelessly. This is the least predictable part of the buoy
communication link and determines for a large part the quality of the received signal.
Phenomena which play a role in the communication channel between the buoy and its receiver
are distance, noise, interference, propagation, wave height and the existence of other
transmitters. Those parameters will be described below.

A.3.1 Distance
The distance between the buoy and the receiver determines for the largest part the signal loss
between transmitter and receiver. The larger the distance the larger the signal loss.
If this distance becomes too large, the buoy signals will be so weak that they cannot be
discerned from the always existent natural noise, and data recovery from the RF signal of the
buoy will be impossible.
Receiving a buoy over a large distance will thus make the buoy signal weaker. The weaker the
received buoy signal, the more sensitive the communication link will be to errors induced by
mechanisms such as interference and distant buoys transmitting at the same frequency.
Technical details:
The signal loss due to the distance between the transmitter ranges between 53 dB at 1 km
separation and 112 dB at 60 km separation at 30 MHz over seawater, while over dry city ground
the loss will be between 91 dB at 1 km separation and 169 dB at 60 km separation.
The following table can be used as a guide for estimating losses due to distance:
Ground
Sea water
Fresh water
Wet land
Dry land
Fresh water
ice

Loss 1 km
(dB)
53
74
83
91
96

Loss 3 km
(dB)
63
87
103
110
115

Loss 6 km
(dB)
71
100
116
123
127

Loss 10 km
(dB)
77
109
125
131
136

Loss 30 km
(dB)
95
130
145
151
156

Loss 60 km
(dB)
112
148
162
169
174

Numbers in yellow indicate that it is difficult to guarantee reception under all circumstances
(e.g. when the wave height is 20 meters) for a typical setup normal antenna at a normal height of
5 to 10 meters. The numbers in red indicate that reception will be impossible under certain
circumstances for a maximum setup with a three element directional antenna at an height of 20
meters above sea level.
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A.3.2 Noise
Natural noise is always present and has many appearances. Since most of the natural noise3 is
generated in our atmosphere due to a phenomenon called “weather”, the noise depends on the
season, the part of the day and the propagation characteristics (see below).
An increase of natural noise will degrade the signal to noise ratio and therefore will decrease the
link range.
Technical details:
Noise can be almost constant or it can have a bursty nature -usually caused by lightning- and it
goes up and down in power dependent on the part of the day. Summers are usually much
noisier4 than winters in the Northern hemisphere. Natural noise is almost independent of the
receiving direction when using a directional antenna.
Noise can also be caused by extraterrestrial objects such as the Sun and Jupiter which are very
noisy around 30 MHz. This type of noise sources is called galactic noise.
Fortunately the amount of natural noise is limited to a maximum of approximately 30 dB above
the thermal noise limit and thus will never be able to “overdrive” the receiver at its input, this in
contrast with interference which is capable of overloading the receivers input.

A.3.3 Interference
Interference originates from man-made equipment and is therefore often called “manmade
noise”. Interference signals can be of an intentional source, such as another transmitter or from
an unintentional source, for instance the spark ignition from a car.
Over the last 20 years interference has increased significantly and over the next 20 years there is
no reason to assume that this increase will be halted, therefore in the case of erroneous data link
it is sensible to investigate if interference is the main cause of the errors.
Like natural noise, the amount of interference limits the maximum distance between the buoy
and its receiver. Maximizing the distance to interfering sources and/or using a directional
antenna will minimize the impact of interferers on the buoy signal.
Technical details:
An important distinction can be made between in-band interferers and out-of-band interferers.
An in-band interference falls in the signal bandwidth of the receiver (plus and minus 100 Hz
around the receive frequency for the RX-C4) and it directly harms the translation process5 from
an analog buoy signal into a digital data stream. In band interferers can be identified with the
RX-C4 by listening to the speaker.

3

At 30 MHz.
A 10 to 25 dB variation is expected between summer and winter in The Netherlands.
5
This translation process involves demodulation, bit synchronization, frame synchronization and error
correction.
4
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An interferer does not fall within the receivers signal bandwidth of 200 Hz but still falls within
the receivers bandwidth. This will harm the quality of the received buoy signal if it is strong
enough to overdrive the receivers input stages.6 Identifying an interferer can be done with a
commercial HF receiver for the 20-40 MHz band or with specialized equipment such as a
spectrum analyzer.
Fortunately interferers in general come from one direction only –usually away from the shoreand it is often possible to use a directional antenna directed at sea so that it more sensitive in the
buoy direction and less sensitive in the direction of the interference source, usually located in
the residential and business areas closest to the buoy receiving site.
Possible error sources and solutions:




Error: an in-band interferer damages my data.
Solutions: use a directional antenna, place the antenna closer to the buoy and/or further
away from the interference source, or choose a different frequency for the link.
Error: an out-of-band interferer damages my data although the buoy signal is strong.
Solutions: use an attenuator7 at the input of the receiver, use a directional antenna and/or
contact our service department.
Error: an out-of-band interferer damages my data and the buoy signal is weak.
Solutions: use a directional antenna and/or contact our service department.

A.3.4 Propagation
The maximum propagation distance of a radio wave from a 100 mW 30 MHz transmitter over
different types of water, ground and ice (all supposed to be flat) with a receiver capable of
receiving -110 dBm and short ¼ λ vertically polarized antenna’s at 1 m height.

Ground
Sea water
Sea water
Fresh water
Land
Ground
Land
Ground
Ground
Ground
Fresh water ice
Fresh water ice

Type

 (S/m)

r

Average salinity
Low salinity
(no salt)

5
1
3x10-3
3x10-2
10-2
3x10-3
10-3
3x10-4
10-4
3x10-5
10-5

70
80
80
40
30
22
15
7
3
3
3

Wet ground
medium dry ground
dry ground
very dry ground
-1°C
-10°C

Distance @ 100mW
(km)
95
47
18
14
12
10
7
6
4.5
4.5
4.5

6

A 27 MHz CB transmitter within 100 m will overload the input stages of commercial HF receivers,
including those of the RX-C4.
7
In the range of 10 up to 50 dB, available from e.g. www.minicircuits.com.
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A.3.5 Wave height
The height of the waves around the transmitting buoy influences the received signal strength.
The higher the waves the higher the attenuation on the transmission path, thus the lower the
received signal strength. Two mechanisms exist, the first being active in the region between
Hs = 0 and Hs = 2 meters8 and a second mechanism which determines the attenuation above an
Hs of 2 meters.
Note that higher waves are often coupled with increased atmospheric activity thus a higher
atmospheric noise level.
Technical details:
The attenuation slope for the region between an Hs = 0 and Hs = 2 meter amounts to 3 dB per
meter Hs. The attenuation of waves with an Hs of more than 2 meters can be approximated with
6 dB + Hs/2.
Examples:
An Hs of 1.5 meter means an extra attenuation of 1.5 x 3 dB = 4.5 dB when compared to an
Hs of 0 meters.
An Hs of 15 meters accounts to an extra attenuation of 6 + 15/2 dB = 13.5 dB.
Possible error sources and solutions:


Error: the reception becomes worse when measuring high waves9.
Solutions: use a directional antenna, place the antenna higher and/or closer to the buoy,
combat interferers as described above.

A.3.6 Existence of other buoy transmitters on the same frequency
It is possible that buoys from your or from another organisation are being used on the same
frequency10 in each other’s neighbourhood.
This situation might endanger the receive quality of either :




8

Your buoy to your receiver communication.
The other buoy to the other receiver communication.
Or both.

Not coincidentally the height of the HF antenna on the buoy!
At the Datawell laboratory in Haarlem we are able to receive buoys from Petten errorless at a low H s,
but at an Hs of greater than 4 meter receiving acceptable data becomes impossible! The distance from
Haarlem to Petten is 50 km and for the largest part over land, thus a very unfavorable condition.
10
For instance France allows only 3 frequencies to be used for databuoy telemetry equipment, thus not
only for Datawell wave height measurement buoys but those 3 frequencies have to be shared with other,
e.g. meteorological buoys in the seas around France. In fact, in the case of an overcrowded spectrum,
which is the case in several parts of the world, frequency coordination is necessary in order to guarantee
the data link qualities of all individual frequency users.
9
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In order to minimize the interference from another buoy on the same frequency:
1. The distance between the buoy and its receiver should be made as short as possible.
2. At the same time, the distance between your receiver and the interfering buoy should be
made significantly larger than the distance mentioned under 1.
3. 1. and 2. apply to both buoy-receiver combinations.
Technical details:
The chance of getting erroneous data on the two data links depends on:









The distance between your buoy and your receiver and its propagation path.
The distance between the other buoy and your receiver and its propagation path.
The distance between your buoy and the other receiver and its propagation path.
The distance between the other buoy and the other receiver and its propagation path.
The amount of transmitted power of your buoy.
The amount of transmitted power of the other buoy.
The modulation type and protocols used for your buoy to receiver data link.
The modulation type and protocols used for the others buoy to receiver data link.

From this we see that predicting data link quality in an interference limited case is a specialist
job. At Datawell we developed a prediction tool for the case of one Datawell MKIII buoy
interfering with another Datawell MKIII buoy over direct sea paths.
Datawell might able to help you with this tool when you are in trouble because of two MKIII
buoys interfering with each other on the same frequency.

A.4 Receiving antenna
The receiving antenna is the interface between the physical channel, namely the atmosphere and
the RX-C4 receiver. The antenna is connected to the RX-C4 using a low loss coaxial cable.
Contrary to the transmit antenna of the buoy we have at least some freedom to choose the
position and the height of the receiving antenna. The output signal level can be approximated as
follows:
Antenna
height
1m
2m
5m
10m
20m

Signal level, relative to
an antenna height of 5 m
-9 dB
-6 dB
0 dB
+5 dB
+8 dB

The signal level of the optional portable antenna is less than stated in the above table and
strongly depends on the position with respect to a ground plane.
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Technical details:
A vertically polarized quarter wavelength whip with groundplane and with a gain of 2 dBi and
an impedance of 50 Ω is normally used as a receiving antenna for the RX-C4. This is an omni
directional type. Sometimes a directional antenna is used in the case of a too little link margin or
in the case of interferers (see above). The supplied RG213 type cable has an attenuation of 3.5
dB per 100 meters.
Possible error sources and solutions:


Error: the antenna has been damaged.
Solution: replace the antenna.
Error: interference damages my data.
Solution: Make sure the antenna cable does not pick up unwanted RF signals by
separating it from power and data cables and/or see the section on interferers above.
Error: the reception quality has degraded since the buoy frequency has been changed
considerably (more than 0.5 MHz).
Solution: Make sure the antenna has the correct length, see Appendix E.




A.5 Estimation of the transmission range
An estimation of the transmission range can be made with the gain and loss numbers of the
former sections, but only if the transmission range is noise (thus not interference) limited!!
The maximum difference between the transmitted power ( +17 dBm) and the minimum
receiving power (-116 dBm) is 133 dB. Thus the sum of all following gains and losses:
1.
2.
3.
4.

gain from the transmit antenna (+2 dB);
path loss due to distance and terrain type (-50 up to -infinity dB);
losses due to wave height (0 … -15 dB);
losses from other obstacles (islands, ships close to the buoy, shadow from antenna
mounting structure, 0…-? dB);
5. loss or gain from the height of the receiving antenna (-9 .. +8 dB);
6. gain from the receiving antenna (+2 dB for the usual ground plane antenna up to + 8 dB
for a three element vertical dipole);
should be above -133 dB in order to guarantee reception.
Example 1:
a “normal setup” for 60 km over sea without obstacles will have an approximate loss of :
+
+

2
112
15
0
0
2

dB
dB
dB
dB
dB
dB

(transmit antenna, see A.2)
(distance over sea water, see A3.1)
(max. wave height 20 meters, see A.3.5)
(no obstacles)
(normal antenna height of 5 meters)
(gain of receiving antenna, see A.4)

which adds up to -123 dB which is 10 dB’s less than the maximum loss of -133 dB so that this
setup will guarantee reception under all circumstances but only if the transmission range is not
interference limited !!
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Example 2:
a “maximum setup” for 10 km mainly over fresh water ice with other obstacles will have an
approximate loss of:
+
+
+

2
136
10
10
10
8

dB
dB
dB
dB
dB
dB

(transmit antenna, see A.2)
(distance over fresh water ice, see A3.1)
(max. wave height 8 meters, see A.3.5)
(some obstacles)
(normal antenna height of 20 meters)
(gain of receiving antenna, see A.4)

which adds up to -138 dB which is 5 dB’s more than the maximum loss of -133 dB so that this
setup will not guarantee reception under all circumstances.
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Appendix B: Output message format
The RX-C4 can receive data in HXV format and in HVA format. This appendix discusses the
basics of these two formats. For more information about the HXV format, refer to the “Datawell
Waverider Reference Manual” (for the WR-SG, DWR-MkIII and the DWR-G buoys). For more
information about the HVA format refer to the “Datawell Waverider Transmission Protocol”
specifications.
HXV format
Shown below is an example of HXV data:
001C,49F4,0060,0381,0AB7
001D,766C,8090,0980,A134
001E,7FFF,80E0,0300,1689
A line of HXV data consists of five groups of four characters separated by commas. Each line is
terminated by a carriage return. The general layout of a line of HXV data is:
SSNN,VVVV,VVVV,VVVV,VVVV<CR>
The meanings of each of the fields are:
SS
= status (see below)
NN
= line number cyclically counting from “00” to “FF”
VVVV
= 16 bits of received data
<CR>
= carriage return
The status bits can have the following values:
“00”
= no errors, data is OK
“01”
= one or more errors in data repaired, data is OK
“02”..”07”
= too many errors in data detected, data is NOT OK
HVA format
Shown below is an example of HVA data:
1C,-005000000001001000,-7E7E7E
1D,-002000002006001002,-7E7E7E
1E,-005001002004000002,-7E7E7E
A line of HVA data consists of a line counter and two “channels”, the R-channel and the Pchannel. Each line is terminated by a carriage return. The general layout of a line of HVA data
is:
NN,SRRRRRRRRRRRRRRRRRR,SPPPPPP<CR>
The meanings of each of the fields are:
NN
= line number cyclically counting from “00” to “FF”
S
= status for following channel data (separate status for each channel, see below)
R..R
= 72 bits / 9 bytes of R-channel data
P..P
= 24 bits / 3 bytes of P-channel data
<CR>
= carriage return
Each channel status can have the following values:
“-“
= no errors in channel, data is OK.
“=“
= one or more errors in channel repaired, data is OK.
“!“
= too many errors in channel detected, data is NOT OK.

38

Appendix C: Abbreviations
AC
BCH
dB
dBi
dBm
DC
IFD
IP
GPS
HF
HVA
Hz
HXV
FER
FSK
LAN
mem
MHz
LCD
PC
PCB
rcl
RF
RS
sto
STP
TCP
UTP

Alternating Current.
Bose, Chaudhuri, Hochquenghem error correction code.
deciBell.
deciBell referenced to an isotropic antenna.
deciBell referenced to a power level of 1 mW.
Direct Current.
Instantaneous Frequency Deviation.
Internet Protocol
Global Positioning System.
High Frequency.
Hexadecimal Vector format A
Hertz.
Hexadecimal Vector Format
Frame Error Rate.
Frequency Shift Keying.
Local Area Network.
Memory.
Mega Hertz.
Liquid Crystal Display.
Personal Computer.
Printed Circuit Board.
Recall.
Radio Frequency.
Reed Solomon error correction code.
Store.
Shielded Twisted Pair.
Transmission Control Protocol.
Unshielded Twisted Pair.
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Appendix D: Receiving antennas
Standard groundplane antenna

Figure D1: Standard groundplane antenna.
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Adjust the antenna L1 and L2 lengths to the transmit frequency of the buoy.

Figure D2: Standard groundplane antenna (continued).
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Directional antenna 27 – 40 MHz

Figure D3: Directional quarter wave antenna and mounting on a tubular mast (top view)
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Using the directional antenna for the Reception of Waveriders over longer distances.
1. The received signal strength when the buoy is over the horizon decreases fast with
increasing distance. To receive a buoy at 75 km distance with the same signal strength as at
50 km distance 10 times the transmitting power will be needed. So increasing transmitting
power brings little relief.
2. One solution is to place the receiving antenna at an height of approximately 20-30 meters.
3. A moderate gain can be achieved by placing a reflector behind the receiving antenna to
make it directional. The antenna as shown has a forward gain of 3 dB, that is equivalent to
doubling the transmitter power. More important is that it suppresses the noise received from
the landside by 6 dB. Usually this noise is the limiting factor, not absolute signal strength.
Therefore the “gain” is 3 + 6 = 9 dB, equivalent to having 8 times the transmitter power.
See Figure D3..
The dimensions of the directional antenna can be derived from the graph and table below.
Directional antenna dimensions
3000
2900
2800
2700
2600
2500
2400
L1
L2
A
B

l (mm)

2300
2200
2100
2000
1900
1800
1700
1600
1500
1400
25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

f (MHz)
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Directional antenna dimensions
frequency
(MHz)
25.0
25.5
26.0
26.5
27.0
27.5
28.0
28.5
29.0
29.5
30.0
30.5
31.0
31.5
32.0
32.5
33.0
33.5
34.0
34.5
35.0
35.5
36.0
36.5
37.0
37.5
38.0
38.5
39.0
39.5
40.0
40.5
41.0
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L1
(mm)

L2
(mm)

A
(mm)

2450
2400
2350
2310
2260
2220
2180
2140
2100
2060
2020
1990
1960
1920
1890
1860
1830
1800
1780
1750
1720
1700
1670
1650
1630
1600
1580
1560
1540
1520
1500
1480
1460

2700
2660
2610
2570
2530
2490
2460
2420
2380
2350
2310
2280
2240
2210
2180
2150
2120
2080
2060
2030
2000
1970
1940
1920
1890
1870
1840
1820
1790
1770
1750
1720
1700

2830
2780
2720
2670
2620
2570
2530
2480
2440
2390
2350
2310
2280
2240
2200
2170
2140
2100
2070
2040
2010
1980
1960
1930
1900
1880
1850
1830
1800
1780
1760
1730
1710

Appendix E: Data server programming
When directly accessing the data server using custom client software, several precautions and
considerations must be taken. A TCP/IP link is not as robust as a dedicated serial cable,
especially when the TCP/IP connection is made over the internet. This document provides
several guidelines to follow when programming a client application that uses the data server.
Making an connection
A connection to the data server is simply made by opening an TCP/IP socket to <RX-C4 IP
address>:1180. Up to 4 clients can make a connection to the data server simultaneously.
Data format
The data format sent over the TCP/IP connection is exactly the same as the data format sent
over the serial port.
Like the serial port communication format, the data server communication format is strictly oneway. In other words, the data-server only sends data to the connected client, any incoming data
is completely ignored. This does not mean however, that the data server can just be “swamped”
with random data. The RX-C4 has only a limited amount of processing power available. If it has
to handle too much incoming data, the RX-C4 main functions will be impaired. Best is to send
no data at all to the data server.
Keeping the connection alive
As a LAN (or the internet) can be a very busy medium it is likely that the incoming data stream
is often interrupted for several seconds. The data server anticipates this by queuing the data
vectors for up to 10 seconds. This means that if (for some reason) the connection is interrupted
or delayed for several seconds, no data will be lost because the data server will buffer the data in
its queue and retransmit the data as soon as the connection is available again. However, if the
connection is interrupted or lost for more than 10 seconds, the queue will overflow and there
will be gaps in the data stream.
To check for this condition, it is advisable to monitor the vector count number. The vector count
number should count cyclically from 0x00 to 0xFF. By monitoring the vector count, missing
vectors are easily identified so that they can be replaced by “dummy” vectors by the client
software.
If no data is coming in over the TCP/IP connection for several minutes, it is safe to assume that
the connection is permanently lost. The TCP/IP socket must be closed (or aborted) and a new
connection attempt must be made. This method (checking if data is still coming in) is the only
reliable method for detecting a lost connection. It is not sufficient to rely on the TCP/IP stack to
detect a lost connection. Because of the way the TCP/IP protocol works, it is impossible for the
TCP/IP stack to detect any lost or aborted connections when the client is not actively sending
data.
Logging
For debugging purposes, it is advisable to log any “missing vector”, “lost connection” or
“reconnect” events in a log file.
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Appendix F: Demonstration mode
The RX-C4 is equipped with a demonstration mode. With this demonstration mode the
customer is able to test the connection between their RX-C4 receiver and presentation software
Waves5 without having a Waverider buoy available. Moreover, customers will be able to get
familiar with the capabilities of the software packages.
The RX-C4 will output heave, north and west displacements as well as a heave and directional
spectrum which are programmed in the firmware. The displacements and spectrum have the
following characteristics and are easily distinguished from ‘real’ wave data:
HXV demonstration mode
Displacements;
𝑑(𝑡) = 𝐴 ⋅ sin(2𝜋𝑓𝑡 − 𝜙)
The heave, north and west displacements all have their own fase and amplitude.
Displacement
Heave
North
West

Amplitude 𝑨
1
0.5 x √3
0.5

The heave- and directional spectrum;
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Fase 𝝓
0°
90°
90°

HVA demonstration mode
Displacements;
𝑑(𝑡) = 𝐴 ⋅ sin(2𝜋𝑓𝑡 − 𝜙)
The heave, north and west displacements all have their own fase and amplitude.
Displacements
Heave
North
West

Amplitude
1
0.5 x √3
0.5

Fase
0°
90°
90°

The heave- and directional spectrum;

Activate the demonstration mode
To prevent customers from accidently set the RX-C4 in demonstration mode, the option is not
incorporated in the default menu of the RX-C4. Pressing the lower two buttons ( and ) for a
second during start-up of the RX-C4 is required to activate the demonstration capabilities.
While activated, you can either set the RX-C4 in HXV- or HVA demonstration mode using the
menu of the receiver.
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Press and hold the  button to enter the menu of the RX-C4. Press  or  to go to the
receiver (recv) settings. Press  again to enter the receiver settings. Press or  to select the
mode option. When the mode option is selected, you can press the  button repeatedly to select
one of the receiver modes:
-

HXV; receiver mode for DWR-MKIII, DWR-G or WR-SG
HVA; receiver mode for DWR4/ACM
HXVdemo; receiver mode to demonstrate the DWR-MKIII
HVAdemo; receiver mode to demonstrate the DWR4/ACM

After selecting the preferred mode, you must exit the menu.
Resetting the RX-C4 will automatically disable the demonstration mode, no extra actions are
necessary.
It is not possible to set the RX-C4 in demonstration mode using the web interface, only
manually using the buttons.
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Appendix G: Antenna splitter
With an antenna splitter (and up to 6 RX-C4 receivers) you can receive up to 6 buoys with the
same receiving antenna installation.
Connect the antenna cable with the antenna input of the antenna splitter, labelled ANTENNA
IN. For each receiver, choose a splitter output, labelled ANTENNA OUT 1 to 6. Remove the
terminating resistor from that output and connect this output with the receiver input. This needs
a cable with a male SMA connector at one side and a male N connector at the other side (two
cables each 1 meter long are included).
Use the mains cord to connect the power input with the wall outlet. See the mains cord wiring
leaflet for instructions to mount a mains connector to the cord.
The LED at the front side should be lit to indicate that the power splitter is ready for use.
Note: Each unused splitter output should be terminated with a 50 Ω terminator (included and pre
mounted) for correct functioning.

Figure G1. Antenna Splitter front panel layout desktop version

Figure G2. Antenna Splitter front panel layout 19” rack-mounted version

49

Figure G3. Antenna Splitter back panel layout AC power supply version

Figure G4. Antenna Splitter back panel layout DC power supply version

Accessories
Cable for receiver connection
Spare terminations

SMA male – N male, length 1m
50 Ω, Mini Circuits, type ANNE-50L+

Specifications
RF part

General

Frequency range

25.5 MHz - 45 MHz (-1.5 dB relative to centre
frequency of pass band)

Gain
Noise figure
Maximum input level
Antenna input
Splitter outputs

> 9 dB
< 5.5 dB
15 dBm.
50 Ω female N type connector
6 x 50 Ω female SMA type connector
AC power (standard) 100 - 240 VAC, 50 - 60 Hz,
4W
DC power (optional) 10 - 18 VDC, 2 W
–10°C - +50°C
10% - 80% (non condensing)
1.4 Kg
1.9 Kg
230 x 100 x 200 mm (W x H x D)
482 x 88 x 200 mm (W x H x D)

Power

Temperature range
Relative humidity
Weight (Desktop)
Weight (19”)
Dimensions (Desktop)
Dimensions (19”)
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