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Welcome …
Welcome to this edition of the ELPRO WIRELESS HANDBOOK - the industry’s 

foremost reference on wireless technology and innovative product solutions.

ELPRO Technologies provide superior wireless products and solutions for 

process and factory automation applications.  Hundreds of thousands 

of ELPRO wireless devices are actively and reliably running a variety of 

applications throughout the world.  ELPRO’s global customer base includes 

major corporations as well as smaller organizations in oil & gas, utilities 

& municipalities, manufacturing, transportation, power, defense, building 

management, mining, security and a host of others.

Only ELPRO offers:

The industry’s 1st lifetime warranty on industrial wireless products;

Technology leadership with innovative wireless solutions since 1983;

The most complete family of  ruggedized wireless products available;

World-wide conformance to wireless standards for license and non-license 

bands;

Experienced manufacturer of quality devices under ISO-9001 certification;

Highly knowledgeable technical support who understand real-world 

applications.
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ELPRO’s wireless handbook offers a single-source reference on wireless 

technology including pertinent information on basic telemetry, security, 

wireless reliability, antenna technology and useful data on applications and 

installation.

ELPRO’s extensive wireless product offering is included and easily assessable 

through the handbook’s guide tabs.  These tabs quickly and conveniently direct 

you to the product area most likely to assist your wireless application.  There 

you will find a complete set of operating specifications, for each product, 

complimented by ELPRO’s easy-to-navigate web site where install guides and 

complete operating manuals can be conveniently downloaded.

Great value will be found in our Applications section.  You will find a number of 

typical use cases and applications that allow you to more easily understand 

how wireless technology is helping others as well as how ELPRO can assist 

your deployment of wireless technology.

We hope that you use this wireless handbook as a handy tool when looking for 

and identifying wireless technology to use in your plant, factory, operation or 

process.

Call us, we are the wireless experts.

Think Wireless….Think ELPRO

Edition 1.1, 2006



3

In
t
r
o
d
u
c
t
io

n

Introduction

www.elprotech.com

CONTENTS

INDUSTRIAL WIRELESS BASICS 6

Wireless Data - How It Works 6
Radio Bands and Channels 6
RF Measurement Units 8
Noise and Interference 9
Signal to Noise Ratio (SNR), Fade Margin and Bit Error 
  Ratio (BER) 10
Data Rate Effects and Wireless Reliability 12
Reliable Transmission Distance 14

RF Power 14
Receiver Sensitivity 15
Frequency 16
Nature of the radio path 17
Multiple path effects 19
Antennas 20
RF Noise 21

Fixed Frequency vs Spread Spectrum 22
Fixed Frequency,  Licensed vs license-free  22
Spread Spectrum 23

Types of Spread Spectrum 23
Comparing Different Wireless Types 26
Common Wireless Standards 26

WiFi 802.11 26
Bluetooth 27
Zigbee 802.15 27
WiMax 802.16 27
Cellular Wireless 27

Security Aspects 27
What are the security concerns with wireless? 28
Jamming 28
Hacking 29

Antenna Basics 30
Coaxial Cables and Connectors 34
The Effect of Gain and Loss 35



Think Wireless... Think ELPRO4

Introduction

In
t
r
o
d
u
c
t
io

n

Selecting Antennas / Coaxial Cable  36
Antenna Mounting 37

Whip antennas 37
Dipole and collinear antennas 38
Yagi antennas 39
Mounting near other antennas 40
Coaxial cable 40
Lightning Surge Protection 41
Antenna Connection 42
Connections to other equipment 43

Commissioning -  Tips & Tricks 44
TYPES OF WIRELESS PRODUCTS 46

Product Overview 46
Wireless Input/Output (I/O) 48
WIB-net Communications 51

Multi I/O Units 57
115S Serial I/O Units 65
Single Sensor Units 70
Unidirectional Transmitter/Receiver Units 77

Wireless Gateways 83
Wireless Data Modems 91

405U Radio Modem (Serial Data) 94
455U Radio Modem (Serial Data) 98
805U-D Radio Modem (Serial Data) 103
905U-D Radio Modem (Serial Data) 106
805U-E Wireless Ethernet Modem 109
905U-E Wireless Ethernet Modem 113
240U-E Wireless Ethernet Modem 117

ACCESSORIES 121

400 MHz Antennas 121
869 / 900 MHz Antennas 126
2.4 GHz Antennas 131
Coaxial Cable Kits and Accessories 136
Antenna Mounting Accessories 141
Miscellaneous Accessories 143



5

In
t
r
o
d
u
c
t
io

n

Introduction

www.elprotech.com

APPLICATIONS 151

Oil & Gas  151
Process Industries  153
Factory Automation  155
Mining & Mineral Processing 157
Transport Industries  159
Environmental Monitoring 161
Utilities & Municipal 163



Think Wireless... Think ELPRO6

Industrial Wireless Basics

W
ir

e
le

s
s
 B

a
s
ic

s

INDUSTRIAL WIRELESS BASICS

Wireless Data - How It 
Works
Wireless data involves 
modulating, or coding 
conventional binary data (“1’s 
and 0’s”) onto a radio frequency 
carrier.  The wireless data is 
transmitted as a radio message,  
comprising 

the data,  

additional information to control the message handling and 

a “lead-in” transmission at the beginning of the message 
to allow receivers to identify the type of radio transmission 
and to lock-on and synchronize with the transmitter.

Data can be modulated using a variety of techniques.  
Receivers de-modulate the radio message to re-create the 
original data.

Radio Bands and Channels
The use of wireless devices is heavily regulated throughout the 
world.  Each country has a government department responsible 
for deciding where and how wireless devices can be used, 
and in what parts of the radio spectrum.  Most countries 
(but not all) have allocated parts of the spectrum for open 
use, or “license-free” use.  Other parts of the spectrum can 
only be used with permission or “license” for each individual 
application.

Most wireless products for short-range industrial and 
commercial applications use the license-free areas of the 
spectrum, to avoid the delay, cost and hassle of obtaining 
licenses. The license-free bands are also knows as ISM bands  -  
“Industrial,  Scientific & Medical”.  In many countries there are 
several ISM bands available, in different parts of the spectrum.

•

•

•
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The radio spectrum is split into frequency “bands” and each 
band is split into frequency “channels”. The width of each 
channel is normally regulated.

The channel width dictates how fast data can be transmitted  
-  the wider a channel, the higher the data rate.

The common frequency bands for industrial wireless 
applications are:

220 MHz band in China  -  licensed

433 MHz band in Europe and some other countries  -  license free

400 – 500 MHz  -  different parts are available in most part of 
the world as licensed channels  

869 MHz band in Europe  -  license free

915 MHz band in North and South America and some other 
countries  -  license free

2.4GHz band allowed in most parts of the world  -  license free

Higher frequency bands are wider, so the channels in these 
bands are also wider, 
allowing higher wireless 
data rates.  For example,  
licensed channels in the 
lower frequencies (150 
– 500MHz) are often 
regulated to 12.5KHz,  
whereas channels in the 
license-free 2.4GHz band 
can be hundreds of times 
wider.

•

•

•

•

•

•
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However, for the same RF power, lower frequency gives greater  
operating distance.  With wireless data, there is always a 
trade-off between distance and data rate.  As radio frequency 
increases, the possible data rate increases, but operating 
distance decreases.

RF Measurement Units
Radio frequency signals have two common measurements 
-  frequency and “strength”.  Many signals are a mixture of 
different frequencies and different strengths.

Frequency is measured in Hertz (Hz).  The radio spectrum is 
broken into groups, with names such as HF (“High Frequency”), 
VHF (“Very High Frequency”), and UHF (“Ultra High 
Frequency”).  Graphically the radio spectrum is illustrated with 
a logarithmic scale rather than linear.

Industrial wireless products are found in the upper VHF and 
UHF frequencies.

The most common measurement of RF strength is in mW 
(milli Watts) of RF power.  Again,  strength is expressed in a 
logarithmic scale using decibels (dB). RF signal strength (or 
RF “signal”) is expressed as “dBm”, with a reference of 1mW 
of RF power.  That is, 0dBm = 1mW RF power.  RF signal 
strength in dBm is the logarithm of the RF power in mW.

dBm = 10 log10 [RF Power in mW]

SHF
(Microwave)

UHF

VHF

HF

RF

300 MHz

30 MHz

3 MHz

3 GHz
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Being a log scale,  doubling signal strength adds another 3dB.  
So increasing 4 times adds 6dB (2 x 3),  increasing 8 times 
adds 9dB (3 x 3).  Similarly halving a signal removes 3dB.  
Useful “rules of thumb” are:

x 2 = +3dB x 5    = +7dB x10 = +10dB

x0.1 = -10dB x 0.5 = -3dB x 0.2 = -7dB

1mW = 0dBm 10mW    = 10dBm 50mW = 17dBm

100mW = 20dBm 200mW = 23dBm 1W = 30dBm

Noise and Interference
Radio noise is caused by both internal and external factors.  
Internally,  there is “thermal” EMF noise caused by random 
electron movements in components,  as well as harmonic noise 
generated by the RF circuitry.  External sources are natural 
and man-made.  

Radiation from the sun (“solar 
flares”) is a large source 
of noise across the radio 
spectrum, with variable effect 
at different times.  Lightning 
is another natural source 
of noise.  All electrical and 
electronic equipment produces 
radio frequency (RF) harmonics, 
however the noise amplitude 
of electrical power equipment 
at the frequencies used for industrial wireless products is 
extremely small and can be ignored.  Harmonics from other 
radio sources such as television,  broadcast radio services,  
wireless cellular telephones etc cannot be ignored and is a 
significant noise source.

“Radio Interference” is noise caused by other wireless 
transmissions on the same channel or on nearby channels.
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The sum of all noise sources is a volatile mix of varying 
amplitudes.  Over a short period of time,  the noise level on 
any radio channel will have peaks and troughs about an average 
level, with the amplitude at any instant following a random 
probability function.  Over longer periods of time, the noise 
pattern will be the same, however the average noise level will 
change according to what is happening in the surrounding 
environment.

Noise levels in most areas are between –110dBm and 
–130dBm (that is, 10-11mW to 10-13mW).  A level of –100dBm 
is high and –90dBm is very high.

Signal to Noise Ratio (SNR), Fade Margin and Bit 
Error Ratio (BER)
A radio receiver tuned to a particular frequency channel 
will receive whatever is transmitted on that channel plus 
any background noise.  If the strength of a transmission is 
significantly stronger than the noise, then the receiver is able 
to effectively ignore the noise  -  the transmission (normally 
called the “signal”) has a good-signal-to-noise ratio.  If the 
signal is of similar strength as the background noise, the 
receiver will not be able to discriminate the signal from the 
noise  -  this is a poor-signal-to-noise ratio or SNR.

When a data message is modulated onto a RF signal, the ability 
to demodulate the message depends on the background noise.  
As a signal gets closer to the noise level, the demodulated 
data has more errors, as the noise makes it harder to 
determine if a demodulated bit of data is a 1 or 0.  These 
errors are called “bit-errors”,  and the error rate (errors per 
total bits) is the bit-error-ratio or “BER”.
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The sensitivity of a radio receiver is the lowest RF signal that 
it can detect reliably  -  generally quoted at a specified BER.  
The “data sensitivity” is the lowest RF signal that the receiver 
can demodulate a data message with very low level of external 
noise. 

Data sensitivity is normally expressed at a particular BER;  for 
example, -108dBm @ 1x10-6 .  This means that the receiver 
can demodulate data from a –108dBm signal with only 1 bit-
error per million bits  -  provided the noise is much less than 
–108dBm.

A transmitted signal can vary in strength.  During rain or fog, 
the radio signal is attenuated (decreased) by the denser air.  In 
a thunder storm, the transmitted signal will decrease, and the 
noise level will increase  -  this could turn a low BER into a high 
BER.

A SNR of 5dB means that the average signal measurement 
is 5dB stronger than the average noise level.   Unfortunately 
radio noise is often much less than receiver sensitivity, so SNR 
is not particularly relevant.

A more common term that is relevant is the “Fade-Margin”  
-  how much can a radio signal decrease (or “fade”) before 
the receiver can no longer demodulate data.  Fade margin 
is the difference between the transmitted signal and noise 
or receiver data sensitivity, whichever is greater.  It gives a 
measurement on how much the signal needs to “fade” before it 
becomes unreliable.  The fade margin should be measured on a 
fine day.
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For modern industrial wireless products, a fade margin of 10dB 
is adequate  -  this gives enough margin for loss of signal or 
increased noise during poor weather of high solar activity.  An 
installation will work reliably with a lower fade margin, however 
not all of the time.

Data Rate Effects and Wireless Reliability
For each data modulation method, the ability of the receiver 
to demodulate data from the received radio signal decreases 
as the data rate increases  -  that is, BER increases as the 
transmitted data rate increases, due to receiver demodulation 
operation.  However “demodulation BER” is not the only factor 
influencing overall data reliability.

Because instantaneous noise closely follows a random 
probability function, any and every wireless message is 
vulnerable to random noise “attack” that can corrupt individual 
bits.  Forward-error-correction (FEC) techniques can be used 
to recover the corrupted bits.  For messages without FEC, 
the whole message becomes corrupt if one bit is corrupted. 
So the probability of a corrupted message relates to its “air-
time”  -  the overall transmission time of the message. This 
depends on the length of the message (number of bits) and the 
transmitted data rate.  The longer the message, the higher 
the probability of message corruption, but the higher the data 
rate, the probability decreases.  So higher data rate has two 
effects;  increasing demodulation BER but also reducing the 
risk of message corruption.
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For reliable operation, all wireless messages need integral 
error-checking to check the integrity of the overall message.  
Message recovery is also required in the event of corruption.  
This is normally in the form of a message acknowledgement 
protocol with corrupted messages being re-transmitted, or 
messages being continuously transmitted such that occasional 
corrupted messages can be ignored.

Summarizing the effects:

BER increases with data rate because of receiver 
demodulation errors

The probability of message corruption during transmission 
decreases with data rate.

The probability of overall message corruption decreases 
with shorter messages.

FEC functionality built-into the messages improves the rate 
of successful messages.

•

•

•

•
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Wireless products with short messages such as Wireless 
I/O have a reliability advantage over Wireless Modems which 
transmit much larger amounts of data.  

Products which implement FEC techniques also have an 
advantage  -  this allows messages to be transmitted at a 
higher data rate, with lesser degradation of reliability.  

Reliable Transmission Distance
How far will a radio signal transmit reliably?  A radio signal is 
transmitted at a certain signal (power) level, but received at a 
much lower level.  Radio signals are attenuated (decrease) as 
they pass through air or other media.

The amount of signal loss over the radio path determines how 
far a radio signal will travel.  When a radio signal falls below 
the data sensitivity, then it is no longer received reliably.  
When the radio signal falls below the “fade margin”, the signal 
becomes marginal.

There are many factors which affects signal power levels and 
signal attenuation: 

RF Power
“If you transmit more radio signal,  then the signal will go 
further”  -  this is a fairly obvious statement. It means that if 
you increase the RF power level at the transmitter, then the 
power received at the receiver will increase.  But how does 
this relate to distance?

��������
�����������
������������
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Radio signals through a constant media attenuate 
proportionally to the square of distance.  That is, in a clear 
radio path through air, if you double the distance, then the 
received signal level will decrease to ¼ (or –6dB).  Similarly if 
you halve the distance, the received signal increases 4 times 
(or +6dB).

The same relationship exists with transmitter power:

as RF power increases, distance increases by a 
square-root effect

where d is distance and P is RF power

To double reliable distance, you need to increase power level 
four times  -  i.e. you need to increase power by 6dB.  Or if 
you halve power levels, the distance will decrease to approx 
70% .

Receiver Sensitivity
Improving receiver sensitivity has the same effect as 
increasing transmitter power.  Improving receiver sensitivity by 
1dB can increase distance up to 12%.

Note: be careful with data sheet specifications.  The data 
sensitivity of most modern products is very similar  -  however 
sensitivity is specified in many different ways and is difficult to 
compare between products.
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Frequency
As radio frequency increases, the effective “aperture” of an 
antenna to receive a radio signal decreases, with the same 
effect as increasing distance  -  that is, received signal 
decreases with the square of frequency. Over the same radio 
path and using the same type of antenna, the received signal 
decreases by a square relationship as the frequency increases.  
If the frequency doubles, the signal drops to ¼ etc.

As distance is also related to the square of radio signal, then 
the relationship between frequency and distance is inversely 
proportional:  

as frequency increases,  reliable distance decreases 
proportionally

;  where d is distance and f is frequency

The “loss” effect of increasing frequency can be overcome 
by using a higher gain receiving antenna.  Because antennas 
are physically smaller at higher frequencies,  it is easier 
to increase gain at higher frequencies.  This is a simple 
achievement in one-way wireless systems, however in 
most two-way systems, the receiving antenna is also the 
transmitting antenna.  In this case, radio regulations limit the 
RF power which can be transmitted from the antenna, which 
limits the antenna gain. 
Another factor with increasing frequency is increasing signal 
attenuation through different media.  As frequency increases, 
signal losses through air, walls, trees etc increases, and the 
ability to diffract around obstacles decreases.  All in all, higher 
frequency has a significant effect on operating distances.
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Nature of the radio path
Obstructions in a radio path have a major effect on the reliable 
distance.  

The frequencies used for industrial wireless products is often 
called “line-of-sight” frequencies.  But this doesn’t mean that 
line-of-sight is required for reliable operation.

“Line-of-sight” means that the transmitted radio signal will 
radiate in straight lines, instead of curving around the earth’s 
curvature, as happens at lower frequencies.  

Radio signals will pass through some obstacles (for example, 
buildings) and will also reflect from some surfaces (metal 
tanks/vessels, rock cliffs).  Radio signals won’t pass through 
obstacles like hills, however some of the radio signal can 
diffract (bend) around this type of obstacle.

The general rule is that obstacles decrease the reliable 
operating distance.  

Most wireless products are specified with a “line-of-sight 
distance”  -  this is the distance that can be expected to be 
achieved with no obstacles in the radio path.   The curvature 
of the earth is an obstacle, so in most cases these distances 
can be only achieved by elevating the antennas above ground 
level.  At normal eye level across a flat plain, the distance to 
the horizon is 5.5 km (3 miles) however this increases to over 
20 km (13 miles) if you are 30 metres (100 feet) above the 
ground.

 



Think Wireless... Think ELPRO18

Industrial Wireless Basics

W
ir

e
le

s
s
 B

a
s
ic

s

Normally, transmission distances will increase if you increase 
the height of antennas.

Typical line-of-sight distances  Km
2.4 GHz 36dBm / 4W WiFi (America/Canada) 3 - 8

2.4 GHz 20dBm / 100mW WiFi (Europe) 0.5 - 1

900 MHz 36dBm / 4W FHSS (America/Canada) 15 - 30

900 MHz 30dBm / 1W FHSS (Australia, Latin America) 8 - 15

869 MHz 27dBm / 500mW FF (Europe) 5 - 10

450 MHz 40dBm / 10W (licensed frequencies) 35 - 100

433 MHz 27dBm / 500mW FF (Europe) 5 - 15

433 MHz 10dBm / 10mW FF (Europe) 1 - 2

Some “rules of thumb” are:

Distances more than half of the rated “line-of-sight” range 
cannot tolerate any obstacles in the radio path  -  you need 
to establish a true line-of-sight path for reliable operation.

Distances within 10 – 50% of rated “line-of-sight” range 
can tolerate some obstacles.  

Distances less than 10% can tolerate a lot of obstacles.

Obstacles have more of a 
blocking effect if they are 
close to one end of the radio 
path.  The overall radio signal 
spreads out  -  the dispersion 
pattern between two antennas 
looks like a rugby or American 
football.

Beware of trees.  Although individual trees do not pose 
much of an obstacle to a radio signal, a group of trees do.  
Radio signals do not penetrate far into forests or woods.  
Performance varied depending on season (no leaves or lots 
of leaves) and weather (wet leaves vs dry leaves). 

•

•

•

•

•
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Continuous woods (or forests) in normal condition (leaves 
present, not wet) are often rated as a 0.2dB/metre loss at 
900MHz and 0.4dB/metre loss at 2.4GHz.  So even small 
sections of wood or forest can have a significant effect on 
a radio signal.  If the signal is raised above the trees,  then 
the loss is greatly reduced.

Rain,  fog and snow increases radio signal attenuation 
through air.  This has more effect for higher frequencies.  
Marginal paths which operate reliably in fine weather will 
fade out during poor weather. 
Systems with a minimum fade margin of 10dB above 
receiver sensitivity or noise (whichever is stronger) have 
enough margin to overcome these effects.

Heavily congested radio paths found on industrial sites and 
factories are generally reliable because the distances are 
short.  The radio path is made up of many separate paths, 
some penetrating obstacles,  some reflecting from other 
obstacles.  Most products in industrial applications use 
the license-free ISM bands,  and distance performance 
varies considerably due to the differing frequency/power 
characteristics of the different ISM bands.

It is possible to estimate the reliability of radio paths using 
software packages,  however the result can be misleading 
because of obstacles that the package is not aware of.  The 
only accurate way of knowing if a radio path will be reliable is to 
test. 

For short distance paths,  this can be done easily and quickly.  
But for long distance paths,  testing can be difficult and take a 
long time to perform.

Multiple path effects
Generally a radio signal is received from multiple paths  
-  sometimes a direct path,  plus several reflected paths.  
Reflected paths are received with a phase difference to the 
direct signal because reflected signals travel further.  The total 
received signal is a sum of all of these signals.

•
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In some cases the phase differences act to increase the 
signal,  and in some cases,  it decreases the signal.

This effect is known as “multiple path fading”.  

In mobile applications,  multi-path fading results in “black 
spots” where signals fade out and then recover as the 
mobile antenna moves to another location.  In fixed industrial 
applications, the effect is normally much less serious and is 
overcome by moving one antenna  -  generally a small change in 
antenna position solves the problem.

For high frequency bands, such as 2.4GHz, devices often use 
two antennas for diversity  -  if one antenna suffers from multi-
path fading, the other will likely have multi-path addition.

Antennas
Antennas are carefully designed for a particular frequency to 
radiate and receive the radio 
signal.  Without antennas 
very little of the RF energy 
generated by the wireless 
device will be radiated.

Antennas can be mounted 
directly to the wireless 
unit, however are normally 
mounted separately and 
connected to the device by 
coaxial cable.
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The coaxial cable attenuates the RF signal, so there is a signal 
loss in the cable.

Antennas can be designed to focus the RF energy in certain 
directions, in the same way that a lens and parabolic mirror 
focuses light in a flashlight.  In the designed directions, the RF 
energy is magnified with a specific gain (normally expressed in 
dB).  The gain can be high, with gains of 5 to 10dB (or 7 to 10 
times magnification) fairly normal.

The gain of an antenna can be used to compensate for loss in a 
coaxial cable, and to also increase the effective power radiated 
from the transmitting antenna.  In the same way, antennas 
magnify the signal received at the receiving antenna.

So, high gain antennas have the same effect as increasing RF 
power at the transmitter, and improving receiver sensitivity at 
the receiver, both of which increase reliable distance.

Selecting the right antenna for a particular radio path, and 
correct installation, is important, and can make the difference 
between reliable operation and poor operation.  There is more 
information on types of antennas in the next section of this 
Handbook.

RF Noise
In most situations,  the background noise level is much lower 
than receiver sensitivity  -  often 10 to 20dB lower.  In this 
majority of cases, reliable distance is determined by receiver 
sensitivity.

 

RF Power 
(dBm) along 
a radio path 

Distance 

Transmitter 

Min. signal level for 
reliable operation 

Using a higher gain antenna increases the 
effective RF power at the transmitter … 

… and reduces 
the effective min. 
signal level at the 

receiver 
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When the noise level exceeds receiver sensitivity, then it 
is this which determines reliable distance.  High noise level 
occurs normally when an antenna is mounted near other radio 
antennas.  In these cases, the operating distance can be easily 
increased by moving the antenna to a better location.  This 
situation is discussed further in the Antenna Mounting section 
of this Handbook.

Fixed Frequency vs Spread Spectrum
Generally, industrial wireless communications uses either fixed 
frequency radio channels or a spread spectrum radio band. 

Fixed Frequency,  Licensed vs license-free 
“Fixed frequency”, as the name implies, uses a single frequency 
channel - radios initiate and maintain communications on the 
same frequency at all times.  Fixed frequency channels can be 
license-free or licensed.  A licensed channel is licensed to the 
operator of the wireless system by a governing body in each 
country, such as the Federal Communications Commission 
(FCC) in America. A radio license protects a channel against 
other users in a specified geographic area, and also specifies 
the RF power levels which may be used.  Generally, licensed 
channels allow much higher power levels that license-free 
channels.   

In some regions of the world, license-free bands comprise a 
number of fixed frequency channels - the user can select one of 
the channels in the band to use. The problem with license-free 
fixed frequency channels is that if more than one user in close 
vicinity uses the same channel, the wireless transmissions 
are corrupted. If a particular channel is heavily used, another 
channel can be selected, however this extends commissioning 
times.

In industrial situations, most fixed frequency bands are at a 
lower frequency than the spread spectrum bands.  Combine 
the lower frequency with the ability to gain licenses for 
larger RF power, and fixed frequency is the obvious choice for 
infrastructure radio over large distances.  
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However, there are some 
administrative and technical 
drawbacks to consider.  The 
delay associated with obtaining 
a license varies from country to 
country, and it is not uncommon 
for the granting of a license to 
take long periods.  Furthermore, 
with a limited number of 
channels from which a license 
can be granted, licenses can be 
difficult to come by in areas of 
great demand.

Spread Spectrum
Spread spectrum radios use multiple channels within a 
continuous band. The frequency is automatically changed, or 
transmissions use multiple frequencies at the same time,  to 
reduce the effects of interference.

While there are several types of spread spectrum techniques, 
the two most common are Frequency Hopping Spread 
Spectrum (FHSS) and Direct Sequence Spread Spectrum 
(DSSS) . 

Spread spectrum allows a large number of wireless systems to 
share the same band reliably.  With a band of fixed frequency 
channels, the reliability of a system is dependant on no other 
system using the same channel at the same time.  Spread 
spectrum provides a method of interleaving a large number of 
users into a fixed number of channels.  

Types of Spread Spectrum
Frequency Hopping Spread Spectrum (FHSS) has the 
frequency of the transmitted message periodically changed 
(or hopped). The transmitter hops frequencies according to a 
pre-set sequence (or hop sequence). The receiver either stays 
synchronized with the transmitter hopping, or is able to detect 
the frequency of each transmission.
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FHSS can hop rapidly, several times per message, but generally 
it transmits a complete message (or data packet) and then 
hops. Each transmitter hops to a particular hop-sequence, 
which it chooses automatically or is user-configured.  Because 
the hop-sequences of different transmitters are different, 
the hopping of a “foreign” transmitter exhibits statistical 
randomness (though not truly random).

FHSS hopping sequences are pseudo-random,  in that the 
probability of a foreign transmitter hopping to a particular 
channel appears to be random.

If more than one system hops onto the same channel, a “hop-
clash” event, then those radio messages are corrupted.  
However when the transmitters hop again, the probability that 
both transmitters will hop to the same frequency a second 
time is very remote.

Direct Sequence Spread Spectrum (DSSS) differs from FHSS 
in that the transmitted data packet is “spread” across a wide-
channel, effectively transmitting on multiple narrow channels 
simultaneously.When a data packet is transmitted, the data 
packet is modulated with a pseudorandom generated key, 
normally referred to as a “chipping-key”, which spreads the 
transmission across the wide-band channel. 

The receiver decodes and recombines the message using the 
same chipping key to return the data packet to its original 
state.  

 

FFrreeqquueennccyy  
Time  

RF Signal  
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FHSS focuses the 
transmission power into 
one frequency channel at 
any one time.  The first 
diagram shows a time-
delayed spectrum-analysis 
of FHSS transmissions  -  it 
shows three successive 
data packets transmitted 
on three channels  -  it 
does not indicate which of 
the three transmissions 
occurred first.  The signal 
received is extremely 
large relative to the base 
background noise.

DSSS spreads the power 
of the transmitter across 
each channel.  The result, 
as illustrated in the 
second diagram, is a wide span of low power transmissions.  
As a result of the low power transmissions, the distance 
capabilities as well as the penetrating power of the DSSS 
are greatly reduced when compared to FHSS,  however the 
possible data rates for DSSS are much higher.

The ability to withstand interference is different between the 
two techniques.

The average power level of DSSS transmissions is much 
lower than FHSS  -  DSSS can not tolerate the same level of 
general background noise that FHSS can.  DSSS also has more 
problems with “multipath fading”, a phenomena caused by the 
mixing of direct and out-of-phase reflected signals.  

FHSS systems can transmit further because of the higher 
effective RF power.  However DSSS can interleave a larger 
number of systems than FHSS, which eventually breaks down 
when there are too many hop-clashes.
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Comparing Different Wireless Types
The following table compares performance between fixed 
frequency, FHSS and DSSS, assuming the same level of RF 
power and frequency. 

Comparison Fixed 
Freq

FHSS DSSS

Reliable distance Longer Longer Shorter

Data rate / Bandwidth Low Medium High

Effect of Background Noise Low Low High

Effect of Interference from 
other users

High Low Low

DSSS is normally used where high data rate is important. A 
good example is 802.11 WiFi devices.  DSSS combined with 
the wide bandwidth of the 2.4GHz and 5GHz bands enables a 
very high data rate, however reliable distance is very short.

Most 900MHz products use FHSS technology as they are used 
for lower data rate applications where the ability to penetrate 
through congested industrial environments is important.

Common Wireless Standards

WiFi 802.11
The 802.11 standard specifies requirements for wireless 
Ethernet devices using DSSS within the 2.4GHz and 5MHz 
ISM bands.  This standard has become popularly known as 
WiFi (“wireless fidelity”). WiFi devices have been in the market 
since the late 1990’s, and several 802.11 standards have 
emerged, from 802.11a to 802.11n.  The most commonly used 
is 802.11b with data rates up to 11Mb/s.

Although WiFi is predominantly a commercial wireless 
standard, WiFi devices have been used extensively in industry, 
for high data rates over very short distances.  Industrial WiFi 
units are available with extended temperature ranges, and 
additional functionality to improve operating reliability.
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Bluetooth
 The “Bluetooth” standard provides FHSS operation in the 
2.4GHz band with data rates of 800Kb/s.  Distances are 
very short because of reduced transmitter power.  Bluetooth 
devices are generally used for transferring data between 
personal computer peripherals and mobile/cellular telephones.  
Although there are some Bluetooth industrial products, this 
standard is not commonly used in industry.

Zigbee 802.15
Zigbee is a very recent standard, designed predominantly 
for battery-powered wireless sensors.  Zigbee devices can 
use either 868/900MHz or 2.4GHz ISM bands and have low 
transmitter powers to suit small imbedded batteries.

An important feature of this standard is a “wireless mesh”, 
whereby devices pass information from one unit to another.

Zigbee devices are emerging in building management and 
HVAC systems, and are expected to be used in industrial 
applications.

WiMax 802.16
WiMax is a recent wireless standard for fixed broadband 
data services operating in the 11 – 66 GHz band.  WiMax will 
generally be delivered through commercial supplier networks,  
although private networks are also envisaged.

Cellular Wireless
GSM, GPRS, CDPD, CDMA  -  these are different cellular 
standards used for transmitting data.  Although they are used 
in industrial environments for inventory management, they are 
generally not used for internal plant or factory applications.

Security Aspects
There is increasing awareness of the security risks of wireless 
automation and control products.  Users question “How 
secure is a wireless link compared to running wire?”
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There is a lot of comfort in “wire” as a traditional and well 
understood medium for transferring data.  “Wireless”, in 
comparison, is a relatively new technology, and is a medium 
without the physical bounds of wire.   Wired data stops at the 
end of the wire  -  wireless data can spread through the air.

Security is an important aspect of wireless systems.

What are the security concerns with wireless?
Most concerns center around two aspects:

Can a wireless link be deliberately jammed to prevent it 
working?

Can wireless data be stolen (industrial espionage) or can 
wireless data be maliciously injected (hacking)?

Jamming
Deliberate or non-deliberate jamming occurs when another 
wireless system causes enough interference to prevent your 
wireless system operating reliably.  The degree of difficulty in 
doing this depends on the nature of the wireless system.

If the primary wireless system has a high fade margin (or a 
high signal to noise ratio), then the jamming signal needs to be 
very strong.  For short distance applications found in industrial 
plants and factories, this means that the interfering antenna 
needs to be close and will generally be easy to locate.

Fixed frequency channels are easier to jam than spread 
spectrum, although some forms of spread spectrum do not 
provide a large advantage.  Direct sequence devices can be 
jammed by higher power direct sequence devices using the 
same wide channel.  Frequency hopping provides the best 
protection against jamming,  with asynchronous hopping having 
better performance than synchronous hoppers.

Synchronous frequency hopping is where transmitters 
continually transmit a radio message for receivers to stay in 
hop-synchronism.

•

•
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Asynchronous transmitters 
only transmit when there is 
data to be transmitted, with 
receivers continually cycling 
though the hop sequence looking 
for a transmission “lead-
in signature”.  Synchronous 
hoppers can be jammed by a 
strong fixed frequency signal 
which causes the receivers to 
lose the transmitter signal each 
hopping cycle.  However it is 
difficult to jam an asynchronous 
hopper.

Another system factor affecting 
vulnerability to jamming is the 
duty-cycle of the system.  It is difficult to create a jamming 
signal which is present more than 50% of the time.  A system 
which is transmitting continuously (for example, a polling 
system) can be jammed much easier than a system which uses 
a more sophisticated event-driven protocol and transmits with 
a lower duty-cycle.  The lower the duty-cycle of a system, the 
less vulnerable it is to jamming.

Hacking
The best protection against wireless espionage or hacking 
is encryption of the wireless data. Although sophisticated 
modulation techniques and spread spectrum provide a high level 
of protection, this protection disappears if the offender uses 
the same type of wireless device (with the same modulation or 
spread spectrum technology) as the target system.

Most modern wireless devices provide some degree of security 
encryption.  There has been a lot of publicity about the weakness 
of the WiFi WEP encryption, which transmits the encryption 
keys as part of the encryption scheme. However WEP was not 
intended for secure industrial application, and there are many 
other encryption methods which provide very secure protection. 
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AES (Advanced Encryption Standard) is generally recognized 
as an “unbreakable” scheme, although this standard requires 
heavy computing resources and can significantly slow down the 
operation of wireless devices.  Many proprietary encryption 
schemes provide the same degree of protection without the 
heavy computing resources  -  the fact that these schemes 
are not open to continuous scrutiny and testing gives them a 
higher level of inherent protection.

Security protection does not need to be 100% secure  -  
the protection needs to make it hard enough for malicious 
offenders that they will look for an easier alternative to achieve 
their goals.  Modern wireless systems if properly engineered, 
can provide similar or higher security protection that 
traditional wired systems.  

Antenna Basics
Antennas are designed and built to suit a particular frequency 
or frequency band.  If you use an antenna designed for a 
different frequency, then it will only radiate a small portion of 
the generated RF power from the transmitter, and it will only 
absorb a small portion of the RF signal power for the receiver.  
Using the correct frequency antenna is very important.

Antennas are compared to a 
theoretical isotropic antenna.  
This antenna radiates all of the 
power from the transmitter 
in a 3-dimensional spherical 
pattern  -  very much like a 
point source of light without 
any mirrored reflectors. 

An isotropic antenna is 
theoretical only, because in the 
construction of antennas,  the 
radiation pattern becomes distorted in certain directions.

RADIATION PATTERN FOR
ISOTROPIC ANTENNA
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A “dipole” antenna is manufactured with an active “radiator” 
with a length equal to ½ the wavelength of the design 
frequency. 

The RF power envelope radiated by a dipole is distorted by 
radiating more power in the horizontal plane and less in the 
vertical plane  -  that is, there is more power radiated to the 
sides than up and down.

The effective RF power to the sides has increased, and the 
effective power up/down has decreased.  

The term “effective radiated power” or ERP is used to 
measure the power radiated in specific directions.  The 
difference between the effective radiated power and the 
transmitter power is called the “antenna gain”, and is normally 
expressed in dB.

Antenna Gain in dB  =   log10 (PERP / PTX )

The gain of a dipole antenna to the sides of 
the antenna is + 2.14 dB.   This means the 
effective radiated power to the sides of the 
antenna is 2.14dB more than the power from the 
transmitter.  The gain in the up/down direction will 
be negative, meaning that the effective radiated 
power in these directions is less than the power 
from the transmitter.

A dipole mounted vertically transmits an RF wave 
in the vertical plane  -  this is called vertically 
polarized.  If the antenna is mounted horizontally,  
then the RF wave will have horizontal polarity.

RADIATION PATTERN FOR DIPOLE ANTENNA 
WITH VERTICAL POLARITY 
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The radiation pattern can be distorted further by connecting 
multiple dipole elements together.  These antennas,  known 
as “collinears”, have a higher gain to the sides and a more 
negative gain up/down.

Collinear antennas are normally manufactured with gains 
of 5dB, 8dB or 10dB compared to the transmitter power.  
When antenna gains are expressed as a comparison to the 
transmitter power,  it is called “isotropic gain”, or gain 
compared to an isotropic antenna.  Isotropic gains are 
expressed as “dBi”.

Another common way to express gain is “as compared to a 
dipole”  -  these gains are expressed as “dBd”.  The difference 
between dBd and dBi is the intrinsic gain of a dipole,  2.14dB 
(normally rounded to 2dB).

dBd  =  dBi  -  2

Be careful with antenna gain specifications  -  manufacturers 
do not always specify if they are using dBi or dBd.

Dipole and collinear antennas are called omni-directional as 
they transmit equally is all directions in the horizontal plane.  
Normally omni-directional antennas are used for intra-plant 
applications, where the radio path lies completely within an 
industrial site or factory.  The radio path is often made up of 
strong reflected signals over relatively short distances and the 
direction of incoming signals is not always obvious.

Directional antennas distort the radiation patterns further 
and have higher gains in a “forward” direction.  These antennas 
are often used for longer line-of-sight radio paths found in 
intra-plant applications.

RADIATION PATTERN FOR COLLINEAR ANTENNA
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A Yagi antenna has an active dipole element with “reflector” 
elements which act to focus power in a forward direction.  

Yagis are normally available from 2-element up to 16-element 
Yagis. The more reflector elements added, the higher gain 
in the forward direction and the lower gain to the sides and 
rear.  Also, as more elements are added, the directional angle 
becomes smaller as the gain is more tightly focussed.

Yagis are mounted with the central beam horizontal and the 
orthogonal elements either vertical or horizontal.  If the 
elements are vertical, then the antenna is transmitting with 
vertical polarity;  if the elements are horizontal, the polarity is 
horizontal.

Antennas in the same system should have the same polarity.

For higher frequency Yagi antennas, it is physically possible to 
add side reflectors to increase the gain further.  For 2.4GHz 
devices, parabolic reflectors around the dipole element yield 
extremely high gains and extremely narrow transmission 
beams.

RADIATION PATTERN FOR YAGI ANTENNA
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The simplest antenna commonly used is a 
“¼ wave whip” antenna. These antennas 
are simply a ¼ wavelength conductor,  
normally mounted directly to the wireless 
device.  They are “ground-dependant” 
antennas in that they need an external 
reference plane to efficiently radiate 
power.  These antennas are nominally a 
unity gain antenna, however gain depends 
on the installation and often the installed gain is approx –2dBi.

Antenna Type Omni / Directional Gain (dBi)

¼-wave Whip Omni -3 to 0

Dipole Omni 2

Collinear Omni 5,  8  or 10

Yagi -  2 to 16 

elements

Directional 4 to 16

2.4GHz Parabolic Directional 16 to 30

Coaxial Cables and Connectors
Coaxial cables have an inner conductor insulated from a 
surrounding “screen” or “shroud” conductor  -  the screen 
is “grounded” in operation to reduce external interference 
coupling into the inner conductor.  The inner conductor carries 
the radio signal.  

Industrial wireless devices 
are designed to operate 
with a 50 ohm load  -  that 
is,  the coaxial cable and 
antennas are designed to 
have a 50 ohm impedance 
to the radio, at RF 
frequencies.

At the high frequencies used in wireless, all insulation appears 
capacitive, and there is loss of RF signal between the inner 
conductor and the screen.  The quality of the insulation, 
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the frequency of the RF signal and the length of the cable 
dictates the amount of loss. Generally, the smaller the outer 
diameter of the cable, the higher the loss; and loss increases 
as frequency increases.  Cable loss is normally measured in dB 
per distance  -  for example,  3 dB per 10 metres, or 10db per 
100 feet.

The following table shows the losses of typical types of coaxial 
cables:

Coaxial cable Outer 

diameter 

(mm)

Loss (dB per 30 m)

450 MHz 900 MHz 2.4 GHz

RG58C/U 5 13.5 18.2

RG58 Cellfoil 5 6.9 9.0 16.5

RG213 10 5.0 7.4 14.5

LDF4-50 16 1.6 2.2 3.7

Cables need special coaxial connectors fitted.  Generally 
connectors have a loss of 0.1 to 0.2 dB per connector.

The Effect of Gain and Loss
Using a high gain antenna has the following effects at the 
transmitter:

Increases the effective transmission power in certain directions, 
and reduces the power in others. 

Gain compensates for loss in coaxial cable.  

Makes the antenna more directional at the transmitter  -  a 
good effect for reducing unwanted RF radiation in non-required 
directions.

RF power generated by a transmitter is initially reduced by the 
coaxial cable, and then increased by the antenna gain.

•

•

•

 

T x  

TX power = T dBm 
Coaxial loss = C dB 

Antenna gain = G dB 

Effective radiated power  =  T – C + G   dBm 
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Note:  Care must be taken that the final effective radiated 
power is less than the regulated amount.  In some countries, 
there are limits on the gain of antennas,  as well as the final 
ERP.

At the receiver, high gain antennas have the following effects:

Increases the received signal from certain directions, and reduces 
the signal from others.  Gain will also increase the received 
external noise.  If the increased noise exceeds the sensitivity of 
the receiver, then the gain improvement has been negated  -  that 
is, in noisy environments, antenna gain can have little effect at 
the receiver, but in non-noisy environments, it can.

Gain compensates for loss in coaxial cable.  

Makes the antenna more directional  -  a good effect for reducing 
unwanted RF noise in non-required directions, but a bad effect if 
you are relying on reflected signals from various directions.

Selecting Antennas / Coaxial Cable 
Normally antennas and cable types are selected following a 
radio test for a proposed installation.

The test will be done with specific antennas and cables and the 
results of the test will indicate whether higher gain antennas 
or lower-loss cables are required.

For example :  

if a test yields a fade margin of 5dB, then you know that 
by inserting an extra 5dB antenna gain, or removing 5dB 
coaxial loss, will increase the fade margin to 10dB.  The 
gain can be inserted at either the transmitter or receiver 
end, or both.

•

•

•

•

 

R x  
RF signal  = R dBm 

Coaxial loss = C dB 

Antenna gain = G dB 

Effective received signal  =  R – C + G   dBm 
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if a test shows that net antenna/cable gain of 6 dB is 
required for reliable operation on a line-of-sight path, and 
a cable length of 10 metres is required at both ends of the 
link to give line-of-sight, then you can select which cable 
to use, and then select the antennas to give a net gain of 
6dB.

Antenna Mounting
If an antenna is not correctly 
installed, it will not provide optimum 
performance, reducing RF power 
radiation.

Whip antennas
Whip antennas (¼ wavelength) are 
normally connected directly to the 
wireless device.  These antennas 
are “ground-dependant”; that is, 
they need to be installed onto a 
metallic plane to “ground” the 
antenna.  Without a ground plane, 
the antenna will have reduced radiation.  For 900MHz and 
higher frequencies, the required ground plane is small and the 
wireless unit itself is normally sufficient.

If the whip antenna is connected via a coaxial connector 
(as opposed to a fixed connection), some weatherproofing 
technique is required if the installation is outside.  The wireless 
unit and antenna can be installed inside a weatherproof 
enclosure.

If the enclosure is metallic,  then most of the RF energy will be 
absorbed by the enclosure, although this is still an acceptable 
installation if the radio path is short.  A better installation is 
to use a non-metallic enclosure which will have little blocking 
effect on the RF signal.  Note:  make sure the mounting plate 
in the enclosure is also non-metallic.

•
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This mounting method is a good installation for short distance 
applications  -  the antenna is not vulnerable to mechanical 
damage as it does not protrude outside the enclosure.

Dipole and collinear antennas
These antennas are connected 
to the wireless unit via a length 
of coaxial cable.  If the cable is 
larger than 6mm diameter (¼ 
inch),  do not connect the cable 
directly to the wireless unit.  Thick 
cables have large bending radii, 
and the side-ways force on the 
unit connector can cause a poor 
connection.  Use a short “tail” of 
RG58 between the thick cable and 
the wireless unit.

The polarity of these antennas is 
the same as the main axis, and 
they are normally installed vertically.  They can be mounted 
horizontally (horizontal polarity), however the antenna at 
the other end of the wireless link would need to be mounted 
perfectly parallel for optimum performance.  This is very 
difficult to achieve over distance.  If the antenna is mounted 
vertically, it is only necessary to mount the other antennas 
vertically for optimum “coupling”  -  this is easy to achieve.  

Dipole and collinear antennas provide best performance when 
installed with at least 1 to 2 “wavelengths” clearance of walls 
or steelwork.  The wavelength is based on the frequency:

Wavelength in metres = 300 / frequency in MHz 

Wavelength in feet = 1000 / frequency in MHz 

Hence,  antennas at 450MHz need a clearance approx 1 metre 
(3 feet),  900MHz requires ½ metre (2 feet) and 2.4GHz 15 
cm (6 inches).

 

1 – 2 wavelengths 
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Antennas can be mounted with less clearance, however the 
radiation from the antenna will be reduced.  If the radio path is 
short, this won’t matter.

It is important that the antenna mounting bracket to well 
connected to “earth” or “ground” for good lightning surge 
protection. 

Yagi antennas
Yagi antennas are directional along the central beam of the 
antenna.  The folded element is towards the back of the 
antenna,  and the antenna should be “pointed” in the direction 
of the transmission.
Yagis should also be mounted with at least 1 to 2 wavelenghts 
of clearance from other objects.  The polarity of the antenna 
is the same as the direction of the orthagonal elements.  
For example, if the elements are vertical, then the Yagi will 
transmit with vertical polarity.

In networks spread over wide areas, it is common for a central 
unit to have a omni-directional antenna and the remote units 
to have Yagi antennas.  In this case, as the omni-directional 
antenna will be mounted with vertical polarity, then the Yagi’s 
need to also have vertical polarity.

Care needs to be taken to ensure that the Yagi is aligned 
correctly to achieve optimum performance.

Two Yagis can be used for a point-to-point link.  In this case, 
they can be mounted with the elements horizontally to give 
horizontal polarity.  There is a large degree of RF isolation 
between horizontal and vertical polarity (approx -30dB), so this 
installation method is a good idea if there is a large amount 
of interference from another system close by transmitting 
vertical polarity 
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An important mounting tip  -  if a Yagi has drainage holes in the 
dipole element, do not mount the antenna with the drainage 
holes upwards.

Mounting near other antennas
Avoid mounting an antenna near any other antenna.  Even if the 
other antenna is transmitting on a different radio band, the 
high RF energy of the transmission from a close antenna can 
“deafen” a receiver.  This is a common cause of problems with 
wireless systems.

Because antennas are designed to transmit parallel to the 
ground rather than up or down, vertical separation between 
antennas is a lot more effective than horizontal separation.  
If mounting near another antenna cannot be avoided, then 
mounting it beneath or above the other antenna is better than 
mounting it beside.

Using different polarity to the other antenna (if possible) will 
also help to isolate the RF coupling.

Coaxial cable
If a coaxial cable connects to the antenna via connectors, it is 
very important to weatherproof the connection using sealing 
tape.  Moisture ingress into a coaxial cable connection is the 
most common cause of problems with antenna installations.  
A three layer sealing process is recommended  -  an initial 
layer of adhesive PVC tape,  followed by a second layer of self-
vulcanising weatherproofing tape (such as “3M 23 tape”), with 
a final layer of adhesive PVC tape.

���������������������������������������
�����������������������������
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Allowing a “loop” of cable 
before the connection is 
also a good idea.  The loop 
takes any installation strain 
off of the connection, and 
also provides spare cable 
length in case of moisture 
ingress into the connectors 
later;  in which case the 
original connectors need to be 
removed, the cable cut back 
and new connectors fitted.

Avoid installing coaxial cables 
together in long parallel 
paths.  Leakage from one 
cable to another has a similar 
effect as mounting an antenna 
near another antenna.

Lightning Surge Protection
Power surges (also known as “voltage surges”) can enter 
wireless equipment several ways  -  via the antenna 
connection,  via the power supply,  via connections to 
equipment connected to the device, and even via the “ground” 
connection.

Surges are electrical energy following a path to “ground” 
or “earth”.  The best way to protect the wireless unit is to 
remove or minimize the amount of energy entering the unit.  
This is achieved by “draining” the surge energy to ground via an 
alternate path.

Wireless devices need to 
have a solid connection to a 
ground point, normally a earth-
electrode, or several earth-
electrodes if the soil has poor 
conductivity.

 

ANTENNA 

MAST 

EARTH STAKE 
IF GROUND CONDITIONS ARE 
POOR, INSTALL MORE THAN 
ONE STAKE 

ANT 

  905U 

SURGE 
ARRESTOR 

COAXIAL CABLE 

WEATHERPROOF 
CONNECTORS WITH 
“3M 23” TAPE 

STRESS RELIEF LOOP 

PROVIDE GOOD 
GROUND 
CONNECTION TO 
MAST ,  MODULE 
AND SURGE 
ARRESTOR 

GND 
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A “solid connection” means a large capacity conductor, not a 
small wire.  All other devices connected to the wireless unit 
need to be grounded to the same ground point.  There can be 
significant resistance between different ground points,  leading 
to large voltage differences during surge conditions.  Just as 
many wireless units are damaged by earth potentials as direct 
surge voltage.

It is very difficult (put not impossible) to protect against direct 
lightning strikes,  but fortunately, the probability of a direct 
strike at any one location is very small,  even in high lightning 
activity areas.  Unfortunately, surges in power lines can occur 
from lightning strikes up to 5 km away, and electromagnetic 
energy in the air from lightning activity long distances away 
can induce high voltage surges.

Antenna Connection
Electromagnetic energy in the air will be drained to ground via 
any and every earth path.  An earth path exists via an antenna 
and the wireless unit.  To protect against damage, this earth-
path current must be kept as small as possible.  This is 
achieved by providing better alternate earth paths. 

Where an external antenna is used, it is important to ground 
the antenna to the same ground point as the wireless 
unit.  Antennas are normally mounted to a metal bracket  -  
connecting this bracket to ground is satisfactory.  Surge energy 
induced in antennas will be drained via the grounding connection 
to the antenna,  via the outside shield of the coaxial cable to 
the ground connection on the wireless unit, and via the internal 
conductor of the coaxial cable via the radio electronics.

It is the third earth path which causes damage  -  if the other 
two paths provide a better earth path, then damage can be 
avoided.

When an antenna is located outside of a building and outside 
of an industrial plant environment, external coaxial surge 
diverters are recommended to further minimize the effect 
of surge current in the inner conductor of the coaxial cable.  
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Coaxial surge diverters have a 
gas-discharge element which 
breaks down in the presence 
of high surge voltage and 
diverts any current directly 
to a ground connection.   A 
surge diverter is not normally 
required when the antenna 
is within a plant or factory 
environment, as the plant 
steelwork provides multiple 
parallel ground paths and good 
earthing will provide adequate 
protection without a surge 
diverter.

Connections to other 
equipment
Surges can enter the wireless unit from connected devices, 
via I/O, serial or Ethernet connections.  Other data devices 
connected to the wireless unit should be well grounded to the 
same ground point as the wireless unit.  

Special care needs to be taken where the connected data 
device is remote from the wireless unit requiring a long data 
cable.  As the data device and the wireless unit cannot be 
connected to the same ground point, different earth potentials 
can exist during surge conditions.

There is also the possibility of surge voltages being induced 
on long lengths of wire from nearby power cables.  Surge 
diverters can be fitted to the data cable to protect against 
surges entering the wireless unit.

The same principle applies to I/O wiring.  If the I/O device is not 
close to the wireless unit, the risk of surge increases.  Surge 
diverters for I/O wiring are available to protect the wireless 
unit.
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Commissioning -  Tips & Tricks
It is much easier to break commissioning into parts.

Radio test
Use portable units to test the radio path.  Usually this 
consists of using the same wireless units powered by a 
couple of batteries and temporarily installed antennas.  
Testing the radio path prior to installation minimises 
the risk of having to change the antenna installation on 
commissioning.

Most modern wireless devices provide a readout of both 
received signal strength (normally referred to as “RSSI”) 
and background noise level. Record these measurements 
to assist with future troubleshooting.  If the wireless link 
commissions well but fails later, comparing the RSSI and 
noise figures with the “as-commissioned” figures gives a 
good indication of the problem.  

A significant drop in signal level indicates that less RF power 
is being radiated at the transmitter (moisture in the cable 
or antenna, low voltage at the transmitter or transmitter 
fault), or the radio path has changed (trees now have leaves, 
another obstacle in the radio path, antennas have moved).

A significant increase in noise level indicates that other RF 
transmitter are active close by.

Bench test
Test the configuration of the system on the bench before 
installing the equipment. If the system works well on the 
bench, but not after installation, then the difference is the 
radio side of the system.  Make sure that you bench test 
without antennas;  connecting antennas will cause the 
receivers to saturate.
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How to improve radio performance?  Here are some tips:

If background noise level is high, try to locate the cause 
of the interference.  Is there a nearby antenna causing 
interference?  Is the antenna installed close to noisy 
equipment such as variable frequency motor drives?

Increase the RF signal level as much as possible.  

Try moving the antenna. If there is multi-path fading in 
an industrial plant or factory, then the antenna may only 
need to be moved a short distance to one side.  In longer 
distance applications, increase the height of the antenna to 
clear obstacles.

Increase transmitter power if this is possible (but do not 
exceed regulations).  Increase antenna gain or decrease 
cable loss, but again, do not exceed ERP regulations.  If the 
wireless system is a one-way link (transmitter to receiver), 
you can increase the antenna gain at the receiver without 
worrying about ERP limits at the transmitter.

If it is not possible to establish a reliable radio path,  can 
you use an intermediate repeater?  Most industrial wireless 
products have a “store&forward” repeater function where 
wireless messages can be received and re-transmitted on 
to other units in the network.

•

•

•

•

•

 

Repeater
Operation
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TYPES OF WIRELESS PRODUCTS

Product Overview   
  
ELPRO industrial wireless products 
provide secure and reliable solutions 
for a wide range of industries and 
applications, as an alternative for 
signal and data wiring.  Our products 
fall into three groups:

Wireless I/O (also known 
as radio telemetry) 
connect directly to 
sensor and control 
signals,  and transmit 
the signal values by 
radio.  The signals 
are either re-
created as similar 
signals,  or output 
as a data connection 
- Ethernet, Profibus, 
Modbus etc. 
Wireless I/O networks can be as simple as two units 
transferring a small number of signals from one point to 
another,  or they can be complex data-acquisition networks 
with multiple “master” interfaces 
to external systems. 

Wireless Gateways provide wireless 
connectivity between data buses -  
connectivity between devices using 
the same data bus,  or between 
different data buses (Ethernet to 
Profibus to Devicenet to Modbus etc).  Wireless gateways 
are similar in operation to wireless modems,  however 
gateways only provide a register interface to the data bus,  
transferring I/O registers only).

Modbus
Ethernet
Profibus
Devicenet

Digital
Analog
Pulse
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Wireless modems transmit serial or Ethernet data,  providing 
a wireless extention of the data link.  Example applications 
are PLC to PLC connections (point-to-point),  connecting 
SCADA to a group of PLC’s (point-to-multipoint),  or 
forming a wireless PLC LAN (multidrop peer-to-peer).  
Wireless modems transmit the data with minimal 
transformation.

BRIDGE

LANETHERNET

ROUTER

LANETHERNET

Access Point / Client
Bridge / Router

all in the same unit ...

RS232
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Wireless Input/Output (I/O)     
Wireless I/O connects directly to analog, discrete and pulse 
transducer signals. The signals are transmitted by radio and 
either re-created as output signals, or output via serial link or 
field-bus. Wireless I/O products are available in both licensed 
and license-free radio bands.

Using the innovative WIB-net communications,  ELPRO 
Wireless I/O units form sophisticated peer-to-peer networks,  
with event-reporting messaging to optimize wireless density.  
ELPRO products are designed for high reliability operation on 
open license-free radio bands.

Multi I/O units  105U-x,  905U-x
Large I/O capability with I/O expansion

Two way communications

Use where communications is required in both directions 
or for large I/O requirements. Each network can handle 
multiple I/O applications.

Example Application 
Monitoring and control of a remote pump station  -  monitoring 
pump status,  motor amps,  flow and remote control of pumps.

•

•

•

Digital
Analog
Pulse

Digital
Analog
Pulse
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Single sensor units  505U, 905U-K
Input only,  one-way communications

Managed ultra-low power consumption,  suitable for 
battery-only power source

Use to connect a single transducer/sensor into a large 
wireless network.

Example Application
Monitoring tank level and overflow alarm from the top of tanks 
with no power supply.

Unidirectional I/O units  105U-L,  905U-L
Small I/O capability,  use where a simple one-way link is 
required  

One way communications

Transmitter and receiver units can be used as a pair,  or 
individually as part of a network 

Example Application
Remote control of an isolation valve.

•

•

•

•

•

Digital
Analog
Pulse

Digital
Analog
Pulse

Digital
Analog
Pulse

Digital
Analog
Pulse
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Data bus Gateway units  105U-G,  905U-G
Interface units to connect to various fieldbuses 
 Ethernet, Modbus,  
 Profibus, DF1,  
 DeviceNet, HART

On-board I/O plus able to connect to expansion I/O

Example Application
Connecting to plant DCS or PLC system

Expansion I/O units   115S-x
Serial I/O units conecting via RS485

Used as I/O expanison for Wireless I/O units 

Example Application 
Adding additional I/O to an existing wireless I/O unit.

•

•

•

•

Modbus
Ethernet
Profibus
Devicenet

Digital
Analog
Pulse

I/O I/O I/O

115S 115S 905U I/O Gateway
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WIB-net Communications
ELPRO’s innovative WIB-net communications protocol is 
specifically designed for highly reliable and secure operation on 
open license-free radio bands.  WIB-net provides the following 
features:

Exception reporting transmissions for maximum wireless 
efficiency. Wireless messages are only transmitted 
whenever a signal value changes, and immediately a signal 
value changes, yielding effective real-time performance. 
Integrity check messages ensure reliable operations of the 
wireless network as well as signal link accuracy.  Exception-
reporting reduces I/O traffic to messages of only real 
significance (whenever a change occurs); and when there 
is an I/O change,  a message is sent immediately without 
having to wait for poll permission.

Error-checking with automatic retransmission for 
high reliability operation.  Every radio message has a 
probablility of corruption,  so automatic error detection,  
acknowledgement and re-transmission is critical to reliable 
operation. 
WIB-net will try five times to send a message with random 
timeputs between messages.  After the fifth attemps, a 
communication-failure status is logged and alarmed.

•

•

905U-G 905U

905U

Polling Example

905U

105U-G 105U-G

105U

Exception Reporting

105U
Event-driven

communications
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Listen-before-transmit wireless operation to maximise the 
chance of successful 
message transmission.

Peer-to-peer 
networking,  giving 
the maximum network 
flexibility. 
Each ELPRO wireless 
unit can transmit 
directly to any other 
wireless unit,  and can 
transmit to mulitple 
wireless units.  There 
are no master units 
and no slaves.  Input 
signals can be transmitted to multiple destinations.

Wireless mesh structure.  WIB-net enables every ELPRO 
wireless unit to act as a repeater to optimize wireless 
message propogation.  Messages can hop through multiple 
units to reach a destination.  Provides each ELPRO 
Wireless I/O unit has a reliable wireless link to at least 
one other unit,  a wireless mesh forms to enable reliable 
linkages to the whole network.

•

•

•

105U

Mesh Example

105U
105U

105U-G105U-G

105U-G 105U

105U

905U-G 905U-G

905U
Peer-to-Peer Example

905U
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High security encryption.  WIB-net uses a highly secure 
data encryption technique to protect against misuse of 
wireless data.  The level of security of ELPRO wireless 
I/O networks is at an equivalent or higher level than wired 
networks.

ELPRO Wireless I/O units form a WIB network  -  Wireless 
Information Backbone.  A WIB is an effective plant-wide 
wireless information network for transferring I/O data  -  
connecting direct I/O signals and data buses,  in a highly 
efficient excpetion reprting peer-to-peer network.  

A WIB is an efficient shared infrastructure of multiple 
applications.  One of the big advantages of wireless is “infinite 
delivery” without the constraint of physical media to carry the 
signal.  The WIB turns this concept into reality.

•

WIB

Direct I/O

Direct I/O

Profibus to
Siemens PLC

Modbus
PLC Network

Ethernet
Modbus TCP
to DCS LAN

Connection to
Internet

Direct I/O
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WIB-net Specifications

I/O Messages
I/O messages convey the value of an input value to a designated 
output channel:

System address (15 bit, 1 – 32768)

Source module address (1-95)

Destination module address (1-95)

Repeater addresses (up to 5 addresses)

Output channel number

I/O signal value (16 bit)

CRC error-checking (16 bit)

All modules in the same system has a unique system address 
to avoid cross-talk between systems in the same radio 
environment.  The configuration software automatically 
generates a random system address for each system.

•

•

•

•

•

•

•
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Destination or repeater modules automatically acknowledge 
messages when received with a correct error-check value  
-  except for messages from transmit-only units.  If an 
acknowledgement is not received within 500 msec,  the 
message is re-transmitted.  The message will be transmitted 
up to five times with random re-try times.  After the fifth 
attempt,  a “comms-fail” event will be set   -  this can be used 
to trigger an output alarm or register.

Block Messages
Block messages are similar to I/O messages however contain up 
to 64 x 16-bit values from a consecutive block of I/O registers.  
Block messages are only transmitted or repeated by the 
Wireless Gateway product range (105U-G-x or 905U-G-x).

Discrete/digital values can be packed  -  that is,  up to 1024 
(64 x 16) digital values can be packed into a block message and 
unpacked at the desitnation gateway. 

Message Control
The WIB-net protocol is based on excpetion-reporting for 
optimal communications density.  Messages can be triggered 
by any of the following:
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Exception  -  change in input value compared to user-
configurable “sensitivity” values

Update time  -  user-configurable time period since the last 
message  -  individually confgured for each I/O register

Real time  -  block mappings only  -  messages transmitted 
on real time values

On demand  -  block mappings only  -  poll command from 
another wireless I/O unit or by a write command by a 
connected data bus device

Before a message is transmitted,  the radio channel is checked 
to ensure it is clear (listen-before-transmit).  The message 
is preceded by a lead-in transmission (of varying lengths 
depending on the radio model) to allow all other units to lock 
onto the transmitted message.

Security Encryption
Security encryption of wireless messages is user-selectable.  
A 64-bit military grade proprietary encryption algorithm 
is used.  The 64-bit key is randomly generated by the 
configuration software and is never disclosed to the user or 
transmitted by radio.

Configuration files are protected by password (up to 256 
characters).

•

•

•

•
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MULTI I/O UNITS
105U-x Fixed radio frequency 

 380-512 MHz 10-500mW 
 license-free Europe,  Australia/NZ, 
 Sth Africa, China, Korea

 380-512 MHz 0.5 – 5W 
 licensed channels, most countries

 869.525 MHz 500mW license-free Europe

 220-235 MHz 5W licensed China

905U-x Frequency hopping spread spectrum

 902-928 MHz 1W license-free USA/Canada

 configurable sub-bands license-free Mexico, South 
 America, Australia/NZ, Hong Kong

Typical Applications
Wireless “junction-box” in a process plant to connect a large 
number of I/O points to other parts of the plant and to the 
plant control-center.

Simple RTU in a SCADA system,  connecting I/O points in pump 
stations,  sub-stations,  pipeline regulator stations etc.

Machine-2-machine wireless connectivity in factories.
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Features
Multi I/O channels  -  monitoring and control functions 

Up to 95 wireless units per network

Each wireless unit can connect to I/O expansion modules via 
RS485 multi-drop (up to 31 expansion modules per wireless 
unit)

Sensor signals connected at one module (input signals) are 
transmitted to another module where the signals are re-
created as output signals, or passed via serial or Ethernet 
data bus to a host device such as a PLC or SCADA system.

Short distance and long distance applications. License-free 
and licensed products available. 

•

•

•

•

•

Gas
Analyser

PLC

Metering

Alarms

Gauges

Plant Control
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Multi-hop repeater functions  -  up to 5 intermediate units 
can be configured in any input-output link

Four I/O versions available

105U-x,  

905U-x -1 -2 -3 -4

Digital inputs 4 4 0 4 – 16

                      voltage-free contacts

Digital outputs 4 1 8 4 – 16

relay contacts FET FET FET

Analog inputs 2 6 0 0

4-20mA 0-20mA / 0-10V

Analog outputs 2 0 8 0

4-20mA 0-20mA / 0-10V

Pulse inputs 1 4 0 4

100Hz 1 x 1KHz, 3 x 100Hz 1 x 1KHz, 3 x 100Hz

Pulse outputs 1 0 4 4

100Hz 1 x 1KHz, 3 x 100Hz 1 x 1KHz, 3 x 100Hz

Note: Pulse and digital I/O are same connection. The 905U/105U-4 has 4 fixed inputs and 4 fixed outputs 
and further 12 which may be configured as input or output combinations.

Any input on any unit can be wirelessly linked to any output 
on any unit.  Inputs can be linked to multiple outputs.

WIB-net intelligent wireless protocol. Peer-to-peer 
communications.  Exception reporting. Reliable self-
checking messages.  Highly secure data encryption.

Interface to large variety of data bus  -  Modbus TCP,  
EtherNet IP, Modbus RTU, Allen-Bradley DF1, Profibus DP 
(Slave and Master), Devicenet,  Modbus Plus, HART.  More 
information. 

External I/O plus internally calculated values  -  analog 
setpoint status, pulse rate and pulse total, power supply 
voltage,  power supply alarm

Setpoint status generated by comparing analog inputs to 
high and low setpoints.  Available on AI1 of –1 units,  and 
AI1-4 of –2 units.

•

•

•

•

•

•

•
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Pulse inputs generate separate pulse count value and a 
pulse rate value. Pulse rates are treated as internal analog 
registers with a configurable maximum value.

Wide voltage power supply,  with integral UPS battery 
charger and solar regulator.

Power supply generates 
internal I/O values which can 
be transmitted  -  low normal 
supply voltage status,  low 
battery voltage status and 
battery voltage (analog).

Multiple communication-
failure diagnostics with 
output status.  Fail-to-
transmit alarm and fail-to-
receive alarm status.

Class 1 Div 2 hazardous 
areas approval (USA/Canada)

Radio receive signal and background RF noise measurement 
/ logging diagnostics.

Input measurement display and output  “forcing” 
diagnostics.

Communication logging diagnostics.

Easy-to-use E-Series Windows configuration.

•

•

•

•

•

•

•

•

•
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Ordering Information

105U – Type –  Radio – Power – Channel – Band – Radio frequency 

Type I/O 1, 2, 3 or 4

Radio L  400MHz, 10–500mW H  400MHz, 0.5–5W

220 220MHz 869  869MHz

Power actual power required, 10mW, 25mW, 100mW, 500mW, 1W, 2W, 5W

Channel N  12.5 KHz W 25 KHz 

Band 400MHz units only

390  380 – 400 MHz 410  400 – 420 MHz 430  420 – 440 MHz

440  430 – 450 MHz 460  450 – 470 MHz 480  470 – 490 MHz

500  490 – 512 MHz

Freq actual frequency required in MHz with R prefix for receive and T prefix for 

transmit

905U – Type –  Country
Type I/O 1, 2, 3 or 4

Country Country in which the unit will be used (determines the sub-band permitted)

������
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Specifications - Multi I/O Units

General
Temperature 
905U / 105U-869MHz -40 to +60 degC (-40 to 140 degF).     
105U-400MHz      -30 to +60 degC 
105U-220MHz  -20 to +60 degC

Humidity    0-99%RH
EMC FCC Part 15, AS3548,  89/336/EEC,  EN 301 489
CSA Class 1 Div 2 hazardous areas (USA/Canada)
Housing - extruded aluminum case 5.1” x 7.3” x 2.4” (130 x 185 x 
60mm) with DIN rail mounting

Removable terminals up to 2.5 sqmm (12 gauge) wires
LED indication for power supply, WDT, digital I/O

Inputs and Outputs

Digital Inputs
opto-isolated (5000V) inputs 
suitable for voltage free 
contacts or NPN transistor, 
contact wetting current 
5mA

type-1 & -2     four inputs 
type-4     

up to 16 inputs (4 inputs 
+ 12 selectable I/O) 
the 12 selectable inputs 
are  surge protected but 
not isolated.

Digital Outputs
type-1   four relay 
  contacts, Form A,  AC 
  50V 5A/ DC 30V 2A

type-2   one FET output 30VDC 500mA
type-3   eight FET output 30VDC 500mA
type-4   up to 16 FET output (4 inputs + 12 
  selectable I/O)
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Analog Inputs
“floating” differential inputs, common mode voltage 27V, 24VDC for 
powering external loops provided, digital filtering 1 sec.

type-1   two 4-20mA resolution 15 bit, 
  accuracy 0.1%

type-2   six 0-20mA resolution 12 bit, 
  accuracy 0.1%

Analog Outputs
current sink to common, max loop voltage 27V, max loop resistance 
1000 ohms

type-1 two 4-20 mA resolution 15 bit, accuracy 0.1%
type-3 eight 0-20 mA resolution 12 bit, accuracy 0.1%
Pulse Inputs
Specifications as per digital inputs,  Max pulse rate 100Hz, pulse 
width min 5ms

type-1 one input (DI1)
type-2 four input(DI1-4) - first pulse input (DI1) max 1000Hz, pulse 
width min 0.5ms

type-4 four input(DI1-4) - first pulse input (DI1) max 1000Hz, pulse 
width min 0.5ms

Pulse Outputs
FET 30VDC 500mA max 100Hz
type-1   one
type-3 & -4  four (DO1-4)
Power Supply
Battery supply 11.5-15.0 VDC
Normal supply 12-24 VAC or 15-30 VDC, over-voltage and reverse 
power protected

Battery charging circuit included for 1.2-12 AHr sealed battery
Solar regulator for direct connection of solar panel (up to 30W) and 
solar battery (100AHr)

Internal monitoring of power fail, solar charge status, and battery 
voltage. These values may be transmitted to remote modules for 
monitoring.

An internal DC/DC converter provides 24VDC 150mA for analog loop 
supply.

Serial Port
RS232/RS485 serial port 9600 baud, 8 bits, no parity, 1 stop bit
RS232 9pin DB9 female connector
RS485 max cable distance 2000 m terminal connections
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Radio Transceiver

905U 
Frequency hopping spread spectrum 902-908 MHz,  sub-bands 
configurable

Transmit power 1W,  Approved to FCC Part 15.247, RS210
Receiver data sensitivity –108dBm
Maximum line-of-sight range
USA/Canada, 4W ERP, 20+ miles
Other countries, 1W ERP, 15+ km depending on local conditions.
Data rate 19.2 Kb/s with forward-error correction
Antenna connector is SMA coaxial.

105U 400MHz 
Frequency 380 - 512 MHz, 12.5/20/25 KHz channel 
User-configurable range 20MHz
Transmit power 100 - 500mW,  0.5 – 5W
Receiver data sensitivity –112dBm
Conforms to EN 300 113, EN 300 220, FCC Part 90, Part 15,  RSS-
119,  AS4295, AS4768.1, RFS29

Data rate 4.8 Kb/s 
Expected line-of-sight range
@ 10mW ERP 2 km,  @ 500mW ERP 15 km, 50km @ 5W ERP
Antenna connector is BNC coaxial with gas discharge arrestor.

105U 869 MHz 
Frequency 869.525 MHz, 250 KHz channel 
Transmit power  500mW,  or 5mW (869.875 MHz)
Receiver data sensitivity –108dBm
Conforms to EN 300 220
Data rate 19.2 Kb/s with forward-error correction
Expected line-of-sight range 5km
Antenna connector is SMA coaxial

105U 220MHz licensed
Frequency 220 - 235 MHz, 25 KHz channel 
User-configurable range 15 MHz
Transmit power  5W
Receiver data sensitivity –108 dBm
Antenna connector is BNC coaxial

Specifications subject to change without notice
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115S SERIAL I/O UNITS

Typical Applications
Expansion I/O for 105U/905U wireless units  
-  up to 31 x 115S units can be connected to 
each wireless unit via RS485 (up to 2 km long).

Serial I/O multiplexer  -  transfer I/O via RS485  
-  up to 32 units per multi-drop link.

Expansion I/O for Modbus devices  - up to 31 x 
115S units can be connected to each Modbus 
master via RS485 (up to 2 km long).

Features
Multi I/O channels  -  monitoring and 
control functions 

Connected via RS485 multi-drop.

Selectable communications via WIB-net  
or Modbus protocol (both RTU and ASCII 
formats).

Sensor signals connected at one module 
(input signals) are transmitted to 
another module where the signals are 
re-created as output signals, or passed 
via serial or Ethernet data bus to a host 
device such as a PLC or SCADA system.

•

•

•

•

RS485

Up to 32 Units

RS485 RS485

I/O I/O

I/O I/O

I/O I/O
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Connect to 105U/905U wireless I/O units for I/O expansion  
-  up to 31 serial addresses per wireless unit 

Connect 115S units together to form a serial multi-drop 
I/O system  -  up to 32 serial addresses per multi-drop link   
-  no Master device is required to control communications

Connect up to 99 x 115S units as multi-drop Modbus I/O 
(RS485 extenders/isolators required for more than 31 
units per single multi-drop length)

RS485 multi-drop up to 2 km (1 mile) depending on 
installation environment.

Three I/O versions available

115S -11 -12 -13

Digital inputs up to 16 up to 8 up to 8

voltage-free contacts

Digital outputs up to 16 up to 8 up to 8

FET

Analog inputs 0 4 “floating”/ 8 commoned

0-20mA / 0-10V

0

Analog outputs 0 0 8 sink / source

0-20mA / 0-10V

Pulse inputs 4 0 0

1KHz

Pulse outputs 8 8 8

15Hz 15Hz 15Hz

Note: Digital inputs and outputs are combined channels.  When a channel is used as an output, it is not 
available as an input.    Pulse and digital I/O are same connection. 

WIB-net intelligent wireless protocol. Peer-to-peer 
communications.  Exception reporting. Reliable self-
checking messages. Any input on any unit can be linked to 
any output on any unit.  Inputs can be linked to multiple 
outputs.  Serial communications 9.6Kb/s
Alternate Modbus RTU or Modbus ASCII slave protocol,  
serial communications configurable up to 115.2Kb/s,  7 or 
8 data bit format.

External I/O plus internally calculated values  -  analog 
setpoint status, pulse rate and pulse total, power supply 
voltage,  power supply alarm

•

•

•

•

•

•

•

•
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Setpoint status generated by comparing analog inputs to 
high and low setpoints.  

Analog inputs selectable as “floating” dual-terminal inputs 
or commoned single-terminal inputs.  Configurable current 
(0-20/4-20mA) or voltage (0-5/0-10V).  Configurable 
scaling,  zero and span parameters.

Analog outputs selectable as single-terminal source or sink 
outputs. Configurable current (0-20/4-20mA) or voltage (0-
5/0-10V).  Configurable scaling,  zero and span parameters.

Pulse inputs generate separate pulse count value and a 
pulse rate value. Pulse rates are treated as internal analog 
registers with a configurable maximum value.

Multiple communication-failure diagnostics with output 
status.  Fail-to-transmit alarm and fail-to-receive alarm 
status.

Class 1 Div 2 hazardous areas approval  

Input measurement display and output  “forcing” 
diagnostics.

Communication logging diagnostics.

Easy-to-use E-Series Windows configuration.

Ordering Information

115S – Type  Type I/O     -11, -12 or -13

•

•

•

•

•

•

•

•

•

I/O Data
Bus

I/O I/O I/O
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Specifications - 115S Serial I/O Units
General
Temperature -40 to +60 degC 
            (-40 to 140 degF).    

Humidity 0-99% RH
EMC FCC Part 15, AS3548,  89/336/EEC
CSA Class 1 Div 2 hazardous areas (USA/Canada)
Housing – high density thermo-plastic 
5.91” x 7.09” x 1.38” (150 X 180 x 35mm) 
with DIN rail mounting

Removable terminals up to 12 gauge (2.5 sqmm) 
wires

LED indication for power supply, processor OK, 
serial TX and RX,  digital I/O

Inputs and Outputs

Digital Inputs
suitable for voltage free contacts or 
NPN transistor, contact wetting 
current 5mA, inputs are surge 
protected

type -11  up to 16 selectable I/O    
type -12 & -13   up to 8 selectable I/O  

Digital Outputs
FET outputs, 30VDC 500mA
type -11  up to 16 selectable I/O
type -12  & -13  up to 8 selectable I/O   

Analog Inputs
“floating” differential inputs, common 
mode voltage 27V, 24VDC for 
powering external loops provided, 
digital filtering 1 sec, 0-20mA/0-10V 
resolution 12 bit, accuracy 0.1%

type -12 8 input channels,  selectable 
as 4 dual-terminal floating inputs or

8 single-terminal commoned inputs.  

������
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Analog Outputs
selectable as current/voltage source or current sink to common, max 
loop voltage 27V, max loop resistance 1000 ohms,  0 – 20mA/ 
0 – 10V, 12 bit, accuracy 0.1%

type -13   8 channels

Pulse Inputs
specifications as per digital inputs Max pulse rate 1kHz, pulse width 
min 0.5ms

type -11   4 inputs (DIO1-4)

Pulse Outputs
specifications as per digital outputs Max pulse rate 15.625Hz, pulse 
width min 32ms

type -11,-12,-13   8 outputs (DIO1-8)

Power Supply
10.8 - 15.6VDC, over-voltage and reverse power protected
Internal monitoring of supply voltage. These values may be transmitted 
to remote modules for monitoring.

An internal DC/DC converter provides 24VDC 150mA for analog loop 
supply.

Serial Port
RS485 serial port configurable up to 115.2Kb/s,  7/8 data bits,  n/e/o 
parity,  1 / 2 stop bits

RS232 configuration port 9pin DB9 female connector,  9.6Kb/s,  8/n/1
RS485 max cable distance 2000 m terminal connections

Specifications subject to change without notice
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SINGLE SENSOR UNITS
505U-2 405-490 MHz 10-500mW 
  license-free Europe, Australia/ 
  NZ, Sth Africa, China, Korea

505U-K 869.4 MHz 500mW, 
  license-free Europe

905U-K Frequency hopping spread 
  spectrum 902-928 MHz 1W, 
  license-freeUSA/Canada

  configurable sub-bands license-free Mexico, 
  South America, Australia/NZ, Hong Kong

The Single Sensor Wireless I/O range of products is suitable for 
connecting to a single sensor or group of sensors and provides 
an economical solution for remote monitoring systems. Capable 
of being powered by battery-only supplies,  these products are 
particularly suitable where power is not available.

Typical Applications
Wireless connection of flowmeters or energy meters

Monitoring of storage tanks

Monitoring cathodic protection on pipelines

Wireless alarms from power reticulation fault-relays

Digital
Analog
Pulse

Digital
Analog
Pulse
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Features
Input-only transmitter unit  -  two digital/pulse inputs and 
one analog input

Networks with Multi-I/O and Gateway units

Sensor signals (inputs) are transmitted to a Multi-I/O 
module where the signals are re-created as output signals, 
or passed via serial or Ethernet data bus to a host device 
such as a PLC or SCADA system.

Extremely low power consumption by reverting to “sleep” 
mode

Multiple power supply options including battery-only supply

Weatherproof IP66 / NEMA 4 enclosures

Class 1 Div 2 hazardous areas approval (USA/Canada)

Up to 3000 wireless units per network

Any input on any unit can be wirelessly linked to any output 
on any unit.  Inputs can be linked to multiple outputs.

WIB-net intelligent wireless protocol. Peer-to-peer 
communications.  Exception reporting. Reliable self-
checking messages.  Highly secure data encryption.

Multi-hop repeater functions  -  up to 5 intermediate units 
can be configured in any input-output link

•

•

•

•

•

•

•

•

•

•

•

Direct I/O

Direct I/O

Direct I/O

Direct I/O

Direct I/O
Repeater

  PC
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Interface to large variety of data bus  -  Modbus TCP,  
EtherNet IP, Modbus RTU, Allen-Bradley DF1, Profibus DP 
(Slave and Master), Devicenet,  Modbus Plus.

External inputs plus internally calculated values  -  analog 
setpoint status, pulse rate and pulse total, power supply 
voltage,  power supply alarm

Setpoint status generated by comparing analog input to 
high and low setpoints. 

Pulse inputs generate separate pulse count value and a 
pulse rate value. Pulse rates are treated as internal analog 
registers with a configurable maximum value.  (Pulse rate 
not available on 505U-2 unit).

Power supply generates internal I/O values which can be 
transmitted  -  low normal supply voltage status,  low 
battery voltage status and battery voltage (analog) (505U-
2 only provides low voltage status)

Can connect to up/down counter transducers such as 
shaft-encoders

Easily configured to repeat the transmission several times 
to ensure that the transmission is received correctly

Easy-to-use E-Series Windows configuration.

•

•

•

•

•

•

•

•
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Ordering Information

505U  -  X  -  Radio frequency  -  Radio power
X 2E  405-490MHz,  12VDC external power

2B  405-490 MHz,  3.5-5V battery power

K    869 MHz,  6 –30VDC power

Radio frequency (MHz) and radio power (mW)

required for 505U-2 models only

405 – 490 MHz 12.5KHz 10 – 500mW 

for example: 505U-2E-472.100-500

905U  -  K  -  Country
“Country” required to set correct sub-band 

BU5   -  X Battery pack
X 1 4.5V,  6 x AA alkaline batteries,  suitable for 505U-2B

2 9V, 6 x AA alkaline batteries, suitable for 505U-K, 905U-K

������
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Specifications - Single Sensor Units
General
Environmental 
505U-2-E, -B -20 to 60ºC, 0 - 99% RH  
505U-K, 905U-K -40 to 60ºC / -40 to 140 ºF, 0 - 99% RH

EMC compliant 89/336 EEC, EN 300 683, AS3548, FCC Part 15
Housing - IP66 NEMA4 painted aluminum enclosure 170 x 64 x 36mm/ 
6.7 x 2.5 x 1.4 inches

Weatherproof connector for external connections.
BNC or SMA connector for antenna or coaxial cable connection.
LED indicators  -  Radio TX,  Operation OK

Power Supply
505U-2-E  11.5 - 15.0 VDC 
505U-2-B  3.0 - 5.0 VDC 
505U-K,  905U-K     6 - 30 VDC

Power consumption @12VDC  - 
 quiescent (sleep mode)  120µA,  operating mode  10mA + analogue 
loop

 during radio transmission (50 - 100 msec) 
 300mA @ 1W,  220mA @ 500mW

        100mA @ 100mW,  50mA @ 10mW
Analogue loop supply internally generated
 505U-2-E  11.0 – 14.5V (dependant on supply voltage), 
505U-2-B  10.5VDC 
505U-K,  905U-K    24VDC 

Internal monitoring of supply low voltage status - may be transmitted 
to remote modules as an “input” (not on 505U-2-E)

Power consumption increases for pulse inputs > 10Hz.

Inputs 

Digital external status

Pulse total external count

Pulse rate (505U-K, 905U-K only) internal analog

Analog external analog

Setpoint internal status

Supply voltage (505U-K,  905U-K only) internal analog

Supply low voltage (505U-2-B, 505U-K, 905U-K) internal status
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Digital/Pulse Input   
two inputs,  suitable for voltage free contacts / NPN,  or  
voltage input 0-1 VDC on / >3 VDC off
Digital Inputs - status transmission on change of input signal and on 
time elapsed since last transmission  -  update time period 10 sec - 
5days,  a separate update time can be configured when the discrete 
input is “on”

Pulse Input max rate 100 Hz, 3 msec on time (for –K units, 1000Hz 
available using a 1/10 divider).  Pulse counted as 16 bit register with 
a 16 bit overflow register (total count 32 bit).  Transmissions occur 
when count change exceeds configured increase,  or on time elapsed 
since last transmission;  update time 10 sec - 5 days ; change 
transmissions may be suspended if increase exceeds a configured 
value to reduce radio traffic.

Up/Down Pulse Count - the two pulse inputs may be configured to 
a single count, to suit quadrature or incremental shaft encoder 
transducers.

Pulse Rate (-K units only)  -  calculated from rate of pulse input 
and treated as an internal analog input.  Configurable scaling.  
Transmitted as per analog input.

Analogue input 
0-25 mA (4-20mA, 0-10mA) available all models,  0-10V also available
 “floating” differential input, resolution 12 bit, accuracy < 0.1 %
measurement continuous or sampled, sample time configurable 1 min 
- 5 days, transducer warm-up time configurable  0.5-127 sec

analogue value transmitted on change of input signal or time elapsed 
since last transmission,   change sensitivity configurable from 0.7-
75%,  update time configurable from 0.1min - 5 days

Setpoint Status
high and low setpoints generate internal digital status  -  setpoint 
status sets (on) when analogue value < low setpoint and resets (off) 
when analogue value > high setpoint

status transmitted as per digital input

Serial Port
RS232 DB9 female DCE,  used for configuration and diagnostics
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Radio Transmitter
505U-2-E, -B frequency range 405 - 490 MHz, channel spacing 
12.5KHz; frequency configurable range plus/minus 5 MHz

Transmitter power 500mW / 100mW / 10mW 
505U-K  frequency 869.525MHz,  channel spacing 250KHz,  Transmit 
power 500mW or 5mW (869.875MHz) 

Approved to EN 300 220,  MPT1329,  AS4268.2,  RFS29 (NZ)
905U-K frequency hopping spread spectrum 902-928MHz,  sub-bands 
available,  1W

Approved to FCC Part 15.247, RS210
Line of sight range 
505U-2-E, -B 10km @ 500mW, 5km @ 100mW,  2km @ 10mW 
505U-K 5km   
905U-K 20miles (4W ERP),  15 km (1W ERP)

Each transmission may be configured to be sent 1 to 5 times.

Battery Pack
BU-5             Battery pack,  6 x AA batteries,   4.5 or 9 VDC

Specifications subject to change without notice
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UNIDIRECTIONAL TRANSMITTER/RECEIVER UNITS
105U-L 869.525 MHz 500mW or 
  869.875 MHz, 5mW, 
  license-free Europe

905U-L Frequency hopping spread 
  spectrum 902-928 MHz 1W 
  license-free USA/Canada

  configurable sub-bands  
  license-free Mexico, South 
  America,  Australia/NZ, Hong Kong

The Unidirectional Wireless I/O range of products is suitable for 
connecting to a single sensor or group of sensors and provides 
an economical solution for remote monitoring systems. The 
Unidirectional L products can also be used in more complex 
networks as signal transmitters or receivers.

Typical Applications
Wireless connection of flowmeters or energy meters

Monitoring of storage tanks

Monitoring cathodic protection on pipelines

Wireless alarms from power reticulation fault-relays

Features
Matched transmitter/receiver pair of modules,  or individual 
transmitter and receiver units

WIB-net intelligent wireless protocol. Peer-to-peer 
communications.  Exception reporting. Reliable self-
checking messages.  Highly secure data encryption.

•

Digital
Analog
Thermocouple

Digital
Analog
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Multi-hop repeater functions  -  up to 5 intermediate units 
can be configured in any input-output link

Factory configured as a matched Transmitter/Receiver pair 
or user-configurable with E-Series Windows configuration 
program

Transmitter unit
Input-only transmitter unit  -  two digital/pulse inputs,  one 
analog input and one thermocouple mV input

Transmits to Receiver unit as a matched pair where the 
input signals are re-created as output signals,  or can 
transmit to a Multi-I/O or Gateway unit

Class 1 Div 2 hazardous areas approval (USA/Canada)

Up to 3000 wireless units per network

External inputs plus internally calculated values  -  analog 
setpoint status, pulse count, power supply voltage

Thermocouple input –100 to +100mV with cold-junction 
compensation and linearization for J, K or T-type

Setpoint status generated by comparing analog input to 
high and low setpoints. 

Digital inputs can also be used as pulse count inputs.

Power supply 9 – 30VDC,  measured and available as a 
transmitted variable

24VDC analog loop supply internally provided

RS232 Configuration and diagnostics port.

•

•

•

•

•

•

•

•

•

•

•

•

•
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Receiver unit
Output-only receiver unit  -  three digital contact outputs 
and one analog output

Receives radio commands from Transmitter unit as a 
matched pair where the input signals are re-created as 
output signals,  or can receive commands from a Multi-I/O 
or Gateway unit

Class 1 Div 2 hazardous areas approval (USA/Canada)

Up to 3000 wireless units per network

Power supply 9 – 30VDC;  24VDC analog loop supply 
internally provided

Communications failure indication and configurable output

Outputs can be configured 
as retained or reset (fail-
safe) on communications 
failure.

LED indication of radio 
signal strength

RS232 Configuration and 
diagnostics port.

Ordering Information

869MHz 
105U-L - Type - Radio Power
Type Transmitter unit 105U – L – T -  Radio power  (500mW or 5mW)

Receiver unit 105U – L - R -  Radio power (500mW or 5mW)

900MHz FHSS 
905U-L - Type - Country
Type Transmitter unit 905U – L – T -  Country

Receiver unit 905U – L – R - Country

“Country” required to set correct sub-band

•

•

•

•

•

•

•

•

•
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Specifications - 105U-L, 905U-L
General
Environmental -40 to 60ºC / -40 to 140 ºF  0 - 99% RH
EMC compliant 89/336 EEC, EN 301 489, AS3548, FCC Part 15
Housing  DIN-rail thermo-plastic enclosure 100 x 22 x 120 mm / 3.9 x 
0.9 x 4.7 inches

SMA connector for antenna or coaxial cable connection.

Power Supply
9 - 30 VDC
Power consumption @12VDC  -  Receiver 100mA
Transmitter 40mA quiescent,  during radio transmission  (50 msec)  
300mA

Analogue loop supply internally generated,  24VDC 30mA
Internal monitoring of supply voltage  - may be transmitted as an 
“input” (Transmitter unit only)

Transmitter Inputs 

Digital external status

Pulse total external count

Analog external analog

Thermocouple external analog

Setpoint internal status

Supply voltage internal analog

Input values transmitted as per WIB-net protocol  - exception 
reporting on signal change,  and update time.  Up to 5 repeater 
addresses configurable.

Digital/Pulse Input   
two inputs,  suitable for voltage free contacts / NPN,  or  
voltage input 0-1 VDC on / >3 VDC off
pulse Input max rate 10 Hz, 50 msec on time. Pulse counted as 16 
bit register. 

Analog input 
0-20 mA (4-20mA, 0-10mA) / 0-5V 
 “floating” differential input, resolution 16 bit, accuracy < 0.1 %

Thermocouple input
Millivolt (-100mV to +100mV),  J, K or T type linearization with on-
board cold-junction compensation 

Accuracy better than 1degC
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Setpoint Status
High and low setpoints generate internal digital status  -  setpoint 
status sets (on) when analogue value < low setpoint and resets (off) 
when analogue value > high setpoint

status transmitted as per digital input
setpoint values are settable via front-panel rotary switch or 
configuration software

Receiver Outputs

Digital Output
three relay contact outputs,  260V 1A

Analog Output
0-20mA,  source output,  12-bit resolution,  0.1% accuracy

Comms-Fail
Internal status based on configurable time-out value.
Comms-fail status can be configured to a local output

Fail-safe
On “comms-fail”, outputs user-configurable as retained (last correct 
value) or reset (fail-safe)

Serial Port
RS232 RJ45 female DCE,  used for configuration and diagnostics

LED Indication

Transmitter unit
Power/OK,  Radio TX , DIN1, DIN2,  Analogue Setpoint status 

Receiver unit
Power/OK,  Radio RX,  DO1,  DO2,  DO3,  Communications Fail 
LED’s also used to provide radio signal strength indication

Radio Transmitter

105U-L
frequency 869.525MHz,  transmitter power 500mW or 869.875MHz, 
transmitter power 5mW 

Approved to EN 300 220
Line of sight range 5 km;  500 m in obstructed industrial 
environments

905U-L
frequency hopping spread spectrum 902-928MHz,  sub-bands 
available,  1W

Approved to FCC Part 15.247, RS210
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Line of sight range 20 miles (4W ERP),  15km (1W ERP);  3000 ft / 
1000 m in obstructed industrial environments

Radio distances can be increased by up to 5 intermediate repeater 
units

Each transmission may be configured to be sent 1 to 5 times.

Configuration and Diagnostics
Factory configuration transmitter/receiver matched pair,  AI to AO,  
2DI to 2DO,  SP status to DO3

User configuration via serial port.  Unidirectional units can be 
configured to network with Multi-I/O and Gateway units.

Diagnostics features  -  read input values,  write output values,  radio 
signal strength,  monitor communication messages.

Specifications subject to change without notice
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Wireless Gateways
105U-G-x Fixed radio frequency

 380-512 MHz 10-500mW 
 license-free Europe, Australia/ 
 NZ, Sth Africa, China,  Korea

 380-512 MHz 0.5 – 5W 
 licensed channels, most 
 countries

 869.525 MHz 500mW license-free Europe 
 220-235 MHz 5W licensed, China

905U-G-x Frequency hopping spread spectrum

 902-928 MHz 1W license-free USA/Canada

 configurable sub-bands license-free Mexico, South 
 America,  Australia/NZ, Hong Kong

Typical Applications
Wirelessly connect PLC’s on a new machine to an existing 
factory automation LAN

Interface different automation LAN’s in different sections of a 
plant

Connect different protocol devices into a common wireless 
network

Direct
I/O
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Use ELPRO Wireless I/O units as remote I/O for PLC’s or DCS.

Wireless Gateways connect to popular process control and 
automation Data Buses and convert I/O information to ELPRO’s 
proven WIB-net wireless protocol.

Wireless extension of factory automation buses such as 
Profibus and Ethernet, providing a high security firewall.  
The wireless gateway Connects to a high-speed data bus 
and transfers I/O values to another wireless gateway unit 
via WIB-net communications.  The other gateway interfaces 
to its own data bus.  The data buses can be the same 
protocol or different protocols.  Multiple gateway units an 
communicate in a WIB peer-to-peer network.

Interconnect different data buses  - Wireless protocol 
conversion.

•

•

WIB

Direct I/O

Direct I/O

Profibus to
Siemens PLC

Modbus
PLC Network

Ethernet
Modbus TCP
to DCS LAN

Connection to
Internet

Direct I/O

 

 

DATA
INTERFACE

I/O
DATABASE

RADIO
INTERFACE

PROFIBUS
ETHERNET
MODBUS
DF1
DEVICENET
MODBUS+

DATA BUS

RADIO
PORT
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Interface between PLC’s, DCS, HMI or SCADA and ELPRO 
wireless I/O units.  The Wireless Gateway keeps an “I/O 
image” of the remote wireless network in its memory,  and 
interfaces this I/O image to the data bus.

Network combinations of the two above,  wireless I/O units 
and wireless gateways connecting direct I/O and different 
data buses.

Features
connects to data bus at full bus speed  (e.g. 12Mb/s for 
Profibus,  100Mb/s for Ethernet)

can interconnect master-slave,  slave-slave and master-
master

interconnects different data buses  -  wireless protocol 
conversion

provides a peer-to-peer wireless network using WIB-net 

high security data encryption

automatic acknowledgment and error-correction

multiple path routing

eight on-board discrete I/O, individually configurable as input 
or output

network configuration is performed with easy-to-use free 
software

wide range power supply with integral back-up battery-
charging feature

•

•

•

•

•

•

•

•

•

•

•

•

Modbus
Ethernet
Profibus
Devicenet

Digital
Analog
Pulse
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Ordering Information

105U-G – Type –  Radio – Power – Channel – Band – Radio frequency 
Type as below

Radio L  400MHz, 10–500mW H  400MHz, 0.5–5W

220 220MHz 869  869MHz (5mW or 500mW only)

Power 5mW 10mW, 25mW, 100mW 500mW 1W, 2W, 5W

Channel N  12.5 KHz W 25 KHz 

Band 400MHz units only

390  380 – 400 MHz 410  400 – 420 MHz 430  420 – 440 MHz

440  430 – 450 MHz 460  450 – 470 MHz 480  470 – 490 MHz

500  490 – 512 MHz

Freq actual frequency required in MHz

905U–G - Type –  Country 

Type as below

Country Country in which the unit will be used (determines the sub-band permitted)

Type MD1 Modbus (Master & Slave), DF1

ET1 Ethernet IP,  Modbus TCP,  TCP/IP functions

PR1 Profibus DP Slave

PR2 Profibus DP Master

DE1 DeviceNet Slave

M+1 Modbus Plus Slave
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Specifications - Wireless Gateways
Power Supply
9 - 30VDC / 12 - 24VAC
Battery charging circuit included 
for 12V back-up battery, max 
charge current regulated to 
0.7A (>12V supply)

Normal current drain
MD1 version 12V 150mA; 24V 
90mA

Other version 12V 270mA; 24V 
170mA

Add 5mA per active I/O
Current drain during radio 
transmission - add to above  -  12V 350mA; 24V 200mA

General
Modbus/DF1 version 
-40 to 60 degC,  -40 to 140 degF, 0 - 99 %RH

Profibus / Ethernet/ DeviceNet / Modbus Plus 
0 to 60 degC,  30 to 140 degF, 0 - 95 %RH

EMC Compliant EN 301 489, FCC Part 15
Housing - extruded aluminum case 130 x 185 x 60 
mm,  5.1 x 7.3 x 2.4 inches, DIN rail mounting, 
removable terminal blocks for ease of module 
replacement, terminals suitable for 12 gauge 
(2.5sqmm) wire

LED indication for processor OK, radio TX and RX, 
serial TX and RX, active status.

I/O Capacity
Modbus / DF1 4300 I/O points (analog plus discrete)
Profibus Master, Ethernet, Modbus Plus
2048 bytes input and 2048 bytes output
up to 4300 discrete I/O points, or up to 
1024 analog in / 1024 analog out

Profibus Slave 416 I/O bytes
up to 1952 DI / 1952 DO, or up to122 AI / 
122 AO

DeviceNet 512 bytes input and 512 bytes 
output

������
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up to 4300 discrete I/O points, or up to 256 analog in / 256 analog 
out

Register size 16 bit
Number of remote 905U addresses 500

Wireless Communications

WIB-net
Radio communications can be configured for combination of event 
reporting (change-of-value), update time, read/write blocks and 
poll response.  Radio message includes system addressing, unit 
addressing, error checking and configurable security encryption.

Communication control includes message acknowledgments and up to 
four re-transmissions.

Peer to peer addressing. Messages may be routed through four 
intermediate repeater addresses.

Fail-to-transmit and fail-to-receive alarms configurable

Modbus Specification
Modbus RTU (binary), master / slave configurable.  RS232 or RS485, 
300 - 19200 bits/sec.

DF1 Specification
Allen-Bradley DF1 full-duplex.  RS232 only, 300 - 19200 bits/sec.

Profibus
Profibus-DP functionality according to EN 50170.
RS-485 optically isolated with on-board DC/DC converter, automatic 
baudrate detection (9600 bit/s - 12 Mbit/s)

Ethernet
10/100 Mbit/s, RJ45 connector, Transformer isolated interface
Modbus/TCP class 0, class 1 and partially class 2 slave
EtherNet/IP level 2 I/O Server
Embedded Web system (Dynamic HTTP), on-board file system (1.4MB 
flash disc), user downloadable web pages through FTP server, Email 
functionality (SMTP)

DeviceNet
DeviceNet 2.0 Slave, optically isolated RS422 with selectable 
baudrate between 125, 250 and 500 Kbit/sec.

Modbus Plus
Modbus Plus Slave, optically isolated RS485 with standard baudrate 
of 1 Mbit/sec, global data base transactions with routing for up to 
six networks.
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On-board I/O
Eight discrete I/O, individually configurable as input or output. Inputs 
suitable for voltage free contacts.

Outputs are FET, 30VDC 500mA.

Configuration & Diagnostics
Configuration via free Windows software
Diagnostics include on-line read/write of I/O registers, radio signal 
strength values from remote units, and off-line testing of data bus 
protocol.

Area Classification
Class 1 Div 2 (USA, Canada).
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Radio Transceiver

905U
Frequency hopping spread spectrum 902-908 MHz, sub-bands 
configurable

Transmit power 1W,  Approved to FCC Part 15.247, RS210
Receiver data sensitivity –108dBm
Maximum line-of-sight range 
USA/Canada, 4W ERP, 20+ miles 
Other countries, 1W ERP, 15+ km depending on local conditions.

Data rate 19.2 Kb/s with forward-error correction
Antenna connector is BNC coaxial.

105U 400MHz
Frequency 380 - 512 MHz, 12.5/20/25 KHz channel 
User-configurable range 10 MHz
Transmit power 1 – 5W
Receiver data sensitivity –112 dBm
Conforms to EN 300 113,  300 220,  300 086,  FCC Part 90
Expected line-of-sight range 
2km @ 10mW,  10m @ 500mW,  60km (40 miles) @ 5W

Antenna connector is SMA coaxial with gas discharge arrestor.

105U 869 MHz license-free
Frequency 869.525 MHz, 250 KHz channel 
Transmit power  500mW or 5mW (869.875MHz)
Receiver data sensitivity –108dBm
Conforms to EN 300 220
Data rate 19.2 Kb/s with forward-error correction
Expected line-of-sight range 5km
Antenna connector is SMA coaxial

105U 220MHz licensed
Frequency 220 - 235 MHz, 25 KHz channel ,  User-configurable range 
15 MHz

Transmit power  5W
Receiver data sensitivity –108 dBm
Expected line-of-sight range  80km @ 5W
Antenna connector is BNC coaxial with gas discharge arrestor.

Specifications subject to change without notice
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Wireless Data Modems   
 
Wireless data modems connect to serial 
or Ethernet links and transmit the data 
wirelessly.  The modem controls the 
wireless messages and data ports to 
provide a “transparent” data transfer.

Wireless Serial Data (Radio Modems) 
RS 232 and RS485 connections

Industrial power supplies,  industrial temperature ratings

Typical Applications
Water and waste water  -  wireless links for remote PLC’s in a 
SCADA system

Connecting PLC’s in factory automation applications

Accessing field data loggers or data-acquisition units in 
process plants.

RS485

RS485

RS485

RS232

RS232
MULTIPLE DEVICE CONNECTIVITY



Think Wireless... Think ELPRO92

Wireless Modems

W
ir

e
le

s
s
 M

o
d
e
m

s

Wireless Serial Products

405U  up to 9.6 Kb/s wireless data 
  405-490 MHz 10-500mW 
  license-free 
  220-235 MHz 5W licensed

455U-D up to 19.2 Kb/s wireless data 
  380-520 MHz 1-5W licensed 
  380-520 MHz 10-500mW  
  license-free 
  external modem option

805U-D up to 76.4 Kb/s wireless data 
  869.525 MHz 500mW license-free or 
  869.875 MHz 5mW license-free

905U-D up to 115.2 Kb/s wireless data 
  902 MHz 1W spread spectrum 
  license-free
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Industrial Wireless Ethernet
10/100 MHz Ethernet connection,  plus 
RS232/485 data port

Industrial power supplies,  industrial 
temperature ratings

Typical Applications
Connecting PLC’s in factory automation applications

Accessing field data loggers or data-acquisition units in 
process plants

Wireless video applications.

805U-E up to 76.4 Kb/s wireless data, 869 MHz, 
  500mW or 5mW, license-free

905U-E up to 200 Kb/s wireless data, 902 MHz 1W, 
  spread spectrum, license-free

240U-E up to 11 Mb/s wireless data, 2.4 GHz WIFI, 
  802.11b

BRIDGE

LANETHERNET

ROUTER

LANETHERNET

Access Point / Client
Bridge / Router

all in the same unit ...

RS485
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405U RADIO MODEM (SERIAL DATA)

Features
Suitable for Europe (license-free),  
Australia/NZ (license-free and 
licensed),  Asia,  Africa

wireless data up to 9.6 Kb/s 

405-490 MHz 10-500mW 12.5KHz channel-spacing

typical line-of-sight distance 10km (@ 500mW)

also 220-235 MHz 5W (only up to 4.8Kb/s wireless data)

One serial data port  -  RS232 and RS485 connections 
provided

serial data up to 38.4Kb/s

Configuration by Hayes AT commands

Modes of Operation
Transparent mode   broadcast,  “multi-drop” operation,  
configurable error-checking,  unlimited repeaters (store & 
forward)

Controlled mode addressable point-to-point operation,  
authentication and automatic re-tries,  addressed repeater 
routing

•

•

•

•

•

•

•

•

Datalogger Polling Network using Controlled Mode

405U
#2

Datalogger

405U
#1

Datalogger

405U
#4

Datalogger

Transparent Mode with Repeater

405U

PLC

405U

Repeater

405U

PLC

405U

DCS

405U
#3

Datalogger
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Specifications - 405U Radio Modem (Serial Data)
Power Supply
Normal supply 11-15 VDC. Alternate supply 18-28 VDC.  Current 
drain 155mA (@l2V) or 100mA (@24V).

General
Environmental -20 to 55 degC. 0 - 99 %RH. 
EMC Compliant 89/336/EEC, EN55022, EN50082-1, A53548 
Housing, extruded aluminum case 130 x 190 x 62 mm DIN rail 
mounting, removable terminal blocks for ease module replacement, 
terminals suitable for 2.5sqmm conductors.

LED indication for unit OK, radio TX and RX, serial TX and RX, DCD 
(comms OK).

Serial Port
Standard data rates 75, 150, 300, 600, 1200, 2400, 4800, 9600, 
19200 and 38400 baud.

RS232 and R5485 standard interface connections provided, 
each connected to the same serial port. Serial interfaces are 
asynchronous non-return-zero (NRZ) format.

The following characters are supported (selectable) – 7 data bits, 
even or odd parity,1 start bit,1 or 2 stop bits; 7 data bits, no 
parity,1 start bit, 2 stop bits; 8 data bits, even or odd or no parity,1 
start bit,1 stop bit - the same type of character is created at the 
output.

RS232 connection provides full duplex operation as a DCE device with 
RTS/CTS hardware handshaking- standard D9 connector. R5485 
connection provides half duplex operation for twisted-pair multidrop 
networks.

Terminal connectors provided for RS485.

Radio Transceiver
Single channel, crystal locked, direct frequency modulation, data rate 
configurable 1200, 2400, 4800 or 9600 bits/sec using four level 
DFSK.

405U-400 Frequency 410 - 480 MHz,12.5KHz  Transmit power 
100/500mW or 10mW

405U-220 Frequency 220 - 235 MHz,12.5KHz  Transmit power 
5W (4800 b/s only)

Spurious emissions RX <-57dBm TX <-37dBm
Receiver sensitivity 0.4uV(-1l7dBm) (or 12dB SINAD)
Signal detect/RSSI -120 to -100 dBm
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Conforms to I-ETS 300 220, 
MPT1329, AS4268.2

Expected line-of-sight 
range (@4800 bits/sec) - 
l.5km(l0mW), 5km(l00mW), 
l0km(500mW),  50km 
(220MHz).

Range may be extended by up 
to five intermediate repeaters 
(controlled mode) or one 
repeater (transparent mode).

Aerial connection is BNC coaxial 
and protected by an internal 
gas discharge surge arrestor.

Data Transmission

Transparent mode: 
Data is transmitted as a 300 byte packet with a 
system address. Data transmission begins as 
soon as serial data is received. For R5232, DCD 
signal is always high, and CTS is high while there 
is space in the input buffer. All modules with the 
correct system address, which receive the data 
packets, output the data without error checking.

Controlled mode: 
Data is transmitted in packets between 45 and 
300 bytes (configurable), with a system address, 
source address, destination address, up to 
five intermediate repeater addresses, and a 16 
bit CRC error check. If the packet is received 
with a correct error check, only the destination 
module will output the data and will also return 
an ACK transmission. If the source module does 
not receive the ACK, it will retry a further four 
times before resetting the DCD output. For 
R5232, the CTS signal is high if there is 
room in the input buffer.  Destination and 
repeater addresses may be configured using 
on-board miniature switches or by host using 
Hayes AT commands.
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DCD Output
DCD output is FET 3OVDC 500mA. In transparent mode, the DCD 
output is always active. In controlled mode, the DCD output is active 
when a communications channel has been established with the 
destination address.  During communications failure, this output will 
reset.
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455U RADIO MODEM (SERIAL DATA)

Features
Licensed and license-free radio 
channels,  suitable for most 
countries

380 – 512 MHz,  10mW – 5W,  
12.5/20/25 KHz

Three serial ports - two RS232 and 
one RS485,  two data ports and one 
configuration port

Available with audio 600 
ohm input for external 
modems

Connect to two serial 
devices using MDC 
technology … Multiple 
Device Connectivity  -  
two independent user 
configurable serial ports

Wireless data rate up to 
19.2 Kb/s

Diagnostics and 
Configuration via 
dedicated RS232 port 
Remote Configuration to 
all units via the wireless 
channel

Military-grade security 
encryption  - 128 bit AES

Mesh Repeater 
networking – each unit 
can act as a repeater 
and connect to serial 
devices

•

•

•

•

•

•

•

•

•

RS485

RS485

RS485

RS232

RS232
MULTIPLE DEVICE CONNECTIVITY

OPTIMUM PATH ROUTING
PROTOCOL SPECIFIC NETWORK
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Multiple operating modes 
OPR Functionality … Protocol sensitive mode with Optimum 
Path Routing for Modbus, DF1 and DNP3 networks - maximum 
network communications efficiency

Broadcast “multidrop” mode

Addressed “dial-up” connection mode

On-line and remote modem control via AT commands

Hot-redundant standby functionality 

Backup battery charging functionality with smart power 
monitoring and low power sleep mode

Ordering Information

455U - Type - Power - Band - Channel - R freq / T freq
Type D  Data modem,  full functionality

B  Data modem, Bell 202 or V23 messaging

A  External modem,  600 ohm audio input

C  Data modem compatible with ELPRO 405U

Power L  10 – 500mW H  0.7 - 5W

390  380 – 400 MHz 410  400 – 420 MHz

430  420 – 440 MHz 440  430 – 450 MHz

460  450 – 470 MHz 480  470 – 490 MHz

500  490 – 512 MHz

Channel N 12.5 KHz W  25 KHz or 20 KHz

Freq Receive freq with R prefix and transmit freq with T prefix

•

•

•
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Specifications - 455U Radio Modem
Different Models

455U-D High performance 
  data modem 

455U-A Data radio,  audio 
  input 

455U-B Modem with Bell 
  202 or V23 
  messaging (limited 
  functionality)

455U-C Compatible with 
  ELPRO 405U 
  modem (limited functionality)

Standards Compliance 
EN 300 113, EN 300 220, EN 300 086,  
EN 301 489-5

FCC Part 90, Part 15,  RSS-119,  AS4295, AS4768.1

General Specifications
Size:  141mm x 115mm x 32mm / 5.55in x 4.5in x 
1.3in  

Weight:  0.4 kg / 1 lb
DIN rail mounting,  Painted aluminum housing
Temperature Range:  -30°C to +60°C / -22 to +140°F
Humidity: 0 to 99% non-condensing
Supply Voltage:  11 to 30VDC
Battery Charger:  Float charge voltage 13.8VDC with 
current limit set to 1.6A (minimum supply voltage 
15V)

Low power sleep mode configurable using DTR control
Current @ 13.5VDC: quiescent 110mA; transmit 
450mA (<0.5W),  800mA (1W),  1.25A (2W),  2A (5W)

Hazardous rating: Class 1 Div 2 (USA/
Canada) pending

Serial Port (455U-D and 455U-B)
Data: 1 x RS232 (1.2 to 115.2 Kb/s) and 
1 x RS485 (1.2 to 187.5 Kb/s)

������
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Configuration:  second RS232 port for configuration/diagnostics
7/8 data bits,  1/2 stop bits, odd/even/no parity

External Modem Option (455U-A only)
600 ohm audio input with level adjustment,  PTT control,  
signal indication or audio mute output,  received signal strength 
output as a voltage, enable/disable received audio muting with mute 
activation point adjustment

configurable CTCSS sub-audible tone encoding

Radio Specifications
380 – 512 MHz radio transceiver, half-duplex or simplex operation  
455U-D up to 9.6/19.2 Kb/s wireless data 
  (12.5/25 KHz channels)  
  Data modulation DFSK, 4-level FSK 

455U-B  V23,  Bell202 up to 1200 b/s with configurable CTCSS 
  sub-audible tone encoding

Frequency configurable within 20 MHz band in 5/6.25 KHz steps 
Configurable transmitter power  10 to 500mW,  0.5 to 5 W
Frequency tolerance:  +/-1.5ppm over temperature range
Duty cycle: 50%, 30 second maximum transmission time, also limited 
by configurable timeout and internal thermal shutdown protection

Receiver sensitivity:  –112dBm, 10E-3 BER @ 4.8/9.6Kb/s (12.5/25 
KHz) –120dBm @ 12dB SINAD

Lightening protection:  Internal gas discharge arrestor

Digital Input/Output
One I/O channel  
Input voltage-free contact /  Output FET 30VDC 500mA
DI can be transmitted to remote DO
Also used for alarm output,  or powering up local devices,  or hot-
redundant standby control.

Operating Functions for 455U-D

Configuration/Diagnostics
Configuration via AT commands or dedicated Windows Configuration 
package

Configuration and diagnostics access to remote units via wireless 
channel ,  both on-line and off-line

Diagnostic information can be accessed by dedicated Windows 
package or on-line by a host serial device

RSSI and noise signal measurement in dBm
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Supply voltage,  battery voltage, internal temperature,  antenna fault 
status

Automatically adjust frequency of remote units to match local 
transmitter -  minimizes long term frequency drift

Multiple Device Connectivity (MDC)
Two independent wireless links managed simultaneously  -  two serial 
devices can be connected to each unit (RS232 & RS485).   

Security
128-bit AES encryption of wireless data can be enabled
Uses a 16-byte encryption key combined with a random 16-byte 
initialization vector unique to each message

Remote configuration/diagnostics password protected.

Operating Modes
Broadcast mode  -  wireless “multi-drop” with automatic re-
transmissions (configurable)

Addressed mode  -  acknowledged or un-acknowledged
Optimum Path Routing (OPR) mode  -  protocol specific modes for 
Modbus, DF1,  DNP3 and Profibus  -  ensures optimum wireless 
message routing for fastest system response in busy networks

Store& forward Repeater
Each unit can act as a repeater and modem 
Multiple repeater functionality can be configured in each operating 
mode using routing tables

Hot-redundant Standby
Two units connected together in a hot-redundant standby 
configuration

Changeover triggered by radio or serial communication delay timeout, 
CPU watchdog,  low supply voltage,  antenna fault
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805U-D RADIO MODEM (SERIAL DATA)

Features
License-free operation in Europe and  
South Africa

wireless data up to 76.4 Kb/s 

869.525 MHz 250KHz channel-
spacing,  500mW (10% duty factor),  
869.875 MHz, 5mW (100%)

typical line-of-sight distance 5km (@ 500mW)

One serial data port  -  RS232 and RS485 connections 
provided

serial data up to 115.2Kb/s

Configuration by Hayes AT commands or Windows 
Configuration software

Modes of Operation
Transparent mode broadcast,  “multi-drop” operation, 
configurable error-checking, unlimited repeaters (store & 
forward)

Controlled mode addressable point-to-point operation,  
authentication and automatic re-tries, addressed repeater 
routing

•

•

•

•

•

•

•

Datalogger Polling Network

#2
805U-D

DL

#3
805U-D

DL

805U-D
#4

DL

#1
805U-D

PC
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Specifications - 805U-D Radio Modem
Power Supply
10 - 30 VDC or 10 - 24 VAC 
supply

Normal current drain 70mA/
12VDC or 50mA/24VDC

Current when transmitting 
350mA/12V or 250mA/ 24V

Low power mode current drain 
20mA/12VDC or 15mA/24VDC

General
Environmental -40 to 60ºC, 
0 to 99 %RH

EMC Compliant ETS 300 683
Housing, extruded aluminum 
case 114 x 185 x 30 mm DIN rail mounting, 
removable terminal blocks for ease of module 
replacement, terminals suitable for 2.5sqmm 
conductors.

LED indication for unit OK, radio TX and RX, serial TX 
and RX, DCD (comms OK).

Serial Port
Standard data rates 1200 to 115200 baud.
RS232 and RS485 standard interface connections 
provided, each connected to the same serial port. 
Serial interfaces are asynchronous non-return-zero 
(NRZ) format.

Characters supported 7 or 8 data bits, even/odd/no 
parity, 1 or 2 stop bits

RS232 connection provides full duplex operation as 
a DCE device with RTS/CTS hardware handshaking- 
standard D9 connector.

RS485 connection provides half duplex operation for 
twisted pair multidrop networks.

Input and output buffers 2Kbyte

Radio Transceiver
Single channel, synthesized transceiver
Frequency 869.525 - 869.875 MHz, 
250KHz channel

������
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Transmit Power 500mW / 5mW
Expected line-of-sight range, 5 km at 19200 bits/sec
RF Data Transmission Rate - 19200 baud, 38400 baud, 76800 baud
Range may be extended by:- 
- up to five intermediate repeaters for controlled mode 
- unlimited repeaters for transparent mode

Conforms to EN 300 220
Antenna connection is SMA coaxial

Data Transmission

Transparent mode
Data is transmitted with a system and group address. Data 
transmission begins as serial data is received – maximum packet 
size is 530 bytes. All modules with the correct system address, 
which receive the data packets, outputs the data - error checking is 
optional.

Controlled mode
Data is transmitted in packets with a system address, source 
address, destination address, up to five intermediate repeater 
addresses, and a 16 bit CRC error check. If the packet is received 
with a correct error check, only the destination module will output 
the data and will also return an ACK transmission.  If the source 
module does not receive the ACK, it will retry a further four times. 
DCD provides communications status.

Auto-connect and dial-up-control modes are available.
CTS/RTS flow control provided based on input buffer availability.

Configuration and Diagnostics
Configuration by freeware software package or by Hayes AT 
commands. Radio noise, signal strength and bit error rate (BER) 
diagnostics included. Radio signal strength value available on-line to 
host device.
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905U-D RADIO MODEM (SERIAL DATA)
License-free operation in North and 
South America,  Australia/NZ,  Hong 
Kong

wireless data up to 115.2 Kb/s 

902-928 MHz,  1W,  frequency 
hopping spread spectrum

typical line-of-sight distance 20 miles 
North America (4W ERP),  15 km elsewhere (1W ERP)

one serial data port  -  RS232 and RS485 connections 
provided

serial data up to 115.2Kb/s

configuration by Hayes AT commands or Windows 
Configuration software

Modes of Operation
Transparent mode broadcast, “multi-drop” operation 
configurable error-checking, unlimited repeaters (store & 
forward).

Controlled mode addressable point-to-point operation,  
authentication and automatic re-tries, addressed repeater 
routing.

•

•

•

•

•

•

•

PLC Network - Transparent Mode

905U-D

PLC

905U-D

PLC

905U-D

PLC

Controlled Mode with Repeater

#2
905U-D

905U-D
#3

AxT

#1
905U-D

DCS
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Specifications - 905U-D Radio Modem
Power Supply
10 - 30 VDC or 10 - 24 VAC supply
Normal current drain 70mA/12VDC 
or 50mA/24VDC

Current when transmitting 350mA/
12V or 250mA/ 24V

Low power mode current drain 
20mA/12VDC or 15mA/24VDC

General
Environmental -40 to +140 deg F 
(-40 to 70 deg C)

EMC Compliant FCC Part 15 Class A
Housing, extruded aluminum case 
4.5”x 6.5”x 1.3”(115 x 165 x 
32mm) DIN rail mounting, removable terminal blocks 
for ease of module replacement, terminals suitable for 
12 gauge (2.5sqmm) conductors.

LED indication for unit OK, radio TX and RX, serial TX 
and RX, DCD (comms OK).

Serial Port
Standard data rates 1200 to 115200 baud.
RS232 and RS485 standard interface connections 
provided, each connected to the same serial port. 
Serial interfaces are asynchronous non-return-zero 
(NRZ) format.

Characters supported 7 or 8 data bits, even/odd/no 
parity, 1 or 2 stop bits

RS232 connection provides full duplex operation as 
a DCE device with RTS/CTS hardware handshaking- 
standard D9 connector.

RS485 connection provides half duplex operation 
for twisted pair multi-drop networks.

Input and output buffers 2Kbyte

Radio Transceiver
Frequency Hopping Spread Spectrum Transceiver
Frequency - USA/Canada 902 - 928 MHz - Australia 915 - 928 MHz
- NZ 921 - 928MHz
Hop Sequence - 16 x 50
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Transmit Power 1W
Expected line-of-sight range, depending on local conditions 
- USA/Canada 20+ miles 
- Australia/NZ 20+ km

RF Data Transmission Rate - 19200 baud, 57600 baud, 115200 baud 
(selectable)

Range may be extended by: - up to five intermediate repeaters in 
controlled mode - unlimited repeaters in transparent mode

Conforms to FCC Part 15 Class A and FCC Part 15.247
Antenna connection is SMA coaxial

Data Transmission

Transparent mode
Data is transmitted with a system and group address. Data 
transmission begins as serial data is received – maximum packet 
size is 530 bytes. All modules with the 0correct system address, 
which receive the data packets, outputs the data - error checking is 
optional.

Controlled mode
Data is transmitted in packets with a system address, source 
address, destination address, up to five intermediate repeater 
addresses, and a 16 bit CRC error-check. If the packet is received 
with a correct error check, only the destination module will output 
the data and will also return an ACK transmission. If the source 
module does not receive the ACK, it will retry a further four times. 
DCD provides communications status.

Auto-connect and dial-up-control modes are available.
CTS/RTS flow control provided based on input buffer availability.

Configuration and Diagnostics
Configuration by freeware software package or by Hayes AT 
commands. Radio noise, signal strength and bit error rate (BER) 
diagnostics included. Radio signal strength value available on-line to 
host device.
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805U-E WIRELESS ETHERNET MODEM

Features
The 805UE is an ideal solution for 
Ethernet connections in process 
control and automation applications - 
PLC’s, DCS, SCADA, data acquisition 
… the 805U-E can handle multiple 
applications simultaneously. 

Suitable for Europe (license-free),  South Africa (license-
free)

10/100 BaseT Ethernet, wireless data up to 76.4 Kbits/
sec. 

869.525 MHz 250KHz channel-spacing,  500mW (10% 
duty factor),  5mW (100% 869.875 MHz)

typical line-of-sight 
distance 5km (@ 
500mW)

Configurable as 
Access Point / 
Client;  Bridge / 
Router

Security, reliability, 
redundancy …

multiple layers of 
error-detection and 
correction

automatic 
changeover to 
another Access 
Point if the wireless 
link fails

military-grade AES 
security encryption 
of wireless data

•

•

•

•

•

•

•

•

•

BRIDGE

LANETHERNET

ROUTER

LANETHERNET

Secure AES
encryption

MAC filtering
Firewall

Access Point / Client
Bridge / Router

all in the same unit ...

ETHERNET
ETHERNET

RS485

RS232
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Firewall protection and efficient wireless management …

message filtering at MAC address level

Two serial interfaces, RS232 and RS485

serial connectivity + Ethernet connectivity at the same 
time

PPP and serial server functionality

serial Modbus to Modbus TCP conversion

Discrete channel for status I/O, for failure status or 
external status transfer.

Easy to use configuration and Powerful diagnostics …

configuration and diagnostics via web-browser

remote configuration and diagnostics via the wireless link

•

•

•

•

•

•

•

•

•

•



111

W
ir

e
le

s
s
 M

o
d
e
m

s

Wireless Modems

www.elprotech.com

Specifications - 805U-E Radio Modem
Ethernet
10/100 BaseT RJ45
IEEE 802.3 compliant.
Bridge/router functions work 
with all Ethernet protocols

Embedded Protocols:
TCP/IP, UDP ARP, PPP, ICMP, 
HTTP, FTP, TFTP, TELNET

Serial
RS232 V.24 DCE,  1.2 to 115.2 
Kb/s

RS485, 1.2 to 115.2 Kb/s
Serial server,  PPP,  Modbus to 
Modbus TCP conversion

Discrete I/O
One I/O channel
Input voltage-free contact / Output FET 30VDC 500mA

Networking
Configurable as Access Point or Client, Bridge or 
Router

Point-to-point, Point-to-multipoint, user configurable 
addressing

Repeater functionality 
MAC Filtering - whitelist or blacklist
Spanning-tree 802.1d

Radio
Single channel 869.525MHz 500mW or 869.85MHz 
5mW

Receiver sensitivity    –108 dBm @ 10-6 BER
Data rates 7.2, 14.4, 38.4, 76.8 Kb/s or auto rate 
selection

Protocol CSMA/CA with 32 bit CRC and auto-
correction

Radio range 5 km line-of-sight
Range may be extended using repeater 
features

SMA coaxial antenna connection
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Security
128 bit AES encryption or 64 bit proprietary encryption (configurable)
MAC filtering
Password protected configuration

On-line Configuration and Diagnostics
HTTP with remote configuration via wireless link
RSSI, channel noise, BER, connection monitoring and statistics

General
Temperature -40 to +60 deg C
Humidity 99% non-condensing
Power Supply 10 – 30VDC
Current Normal 280mA (12V), 150mA (24V)
Transmit (500mW) 500mA (12V), 300mA (24V)
Case, heavy duty painted aluminum, DIN rail mounting
Size 115 x 141 x 32 mm
Weight < 0.4 kg 
Indicators: Power/OK, Radio Rx and Tx, Radio Link, LAN Link/Activity,
Serial Activity, Digital I/O, LAN 10/100Mbit Link
Approvals EN 300 220,  EN 301 489
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905U-E WIRELESS ETHERNET MODEM

Features
The 905UE is an ideal solution for 
Ethernet connections in process 
control and automation applications - 
PLC’s, DCS, SCADA, data acquisition 
… the 905U-E can handle multiple 
applications simultaneously. 

Suitable for North and South America,  Australia/NZ,  Hong 
Kong

10/100 BaseT Ethernet, wireless data up to 200 Kbits/sec. 

902-928 MHz,  0.1 - 1W,  frequency hopping spread 
spectrum

Typical line-of-sight 
distance 20 miles 
North America (4W 
ERP), up to 60 
miles using high gain 
antennas (4W ERP);  
15 km elsewhere 
(1W ERP)  

Configurable as 
Access Point / Client;  
Bridge / Router

Security, reliability, 
redundancy …

Multiple layers of 
error-detection and 
correction

Automatic 
changeover to 
another Access 
Point if the wireless 
link fails

•

•

•

•

•

•

•

•

BRIDGE

LANETHERNET

ROUTER

LANETHERNET

secure AES
encryption

MAC filtering
Firewall

Access Point / Client
Bridge / Router

all in the same unit ...
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Military-grade AES security encryption of wireless data

Firewall protection and efficient wireless management …

Message filtering at MAC address level

Two serial interfaces, RS232 and RS485

Serial connectivity + Ethernet connectivity at the same 
time

PPP and serial server functionality

Serial Modbus to Modbus TCP conversion

Discrete channel for status I/O, for failure status or 
external status transfer.

Easy to use configuration and Powerful diagnostics …

Configuration and diagnostics via web-browser

Remote configuration and diagnostics via the wireless link

•

•

•

•

•

•

•

•

•

•

•
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Specifications - 905U-E Ethernet Modem
Ethernet
10/100 BaseT RJ45
IEEE 802.3 compliant.
Bridge/router functions work 
with all Ethernet protocols

Embedded Protocols:
TCP/IP, UDP ARP, PPP, ICMP, 
HTTP, FTP, TFTP, TELNET

Serial
RS232 V.24 DCE,  1.2 to 
115.2 Kb/s

RS485, 1.2 to 115.2 Kb/s
Serial server,  PPP,  Modbus 
to Modbus TCP conversion

Discrete I/O
One I/O channel
Input voltage-free contact / Output FET 30VDC 500mA

Networking
Configurable as Access Point or Client, Bridge or 
Router

Point-to-point, Point-to-multipoint, user configurable 
addressing

Repeater functionality 
MAC Filtering - whitelist or blacklist

Radio
Frequency hopping spread spectrum
Frequency bands 
USA/Canada 902 - 928 MHz 
Australia 915 - 928 MHz 
New Zealand 921 - 928 MHz 
For other countries, refer to ELPRO

Transmit power 0.1 – 1W (20 – 30 dBm) 
configurable

Receiver sensitivity    –108 dBm @ 10-6 
BER

Data rates 19.2, 57.6, 115.2, 230 Kb/s 
or auto rate selection
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Protocol CSMA/CA with 32 bit CRC and auto-correction
Radio range up to 60 miles / 100 km line-of-sight using high gain 
antennas 
(*up to 4W ERP permitted in USA/Canada)

Range may be extended using repeater features
SMA coaxial connection

Security
128 bit AES encryption or 64 bit proprietary encryption (configurable)
MAC filtering
Password protected configuration

On-line Configuration and Diagnostics
HTTP with remote configuration via wireless link
RSSI, channel noise, BER, connection monitoring and statistics

General
Temperature –40 to 140 deg F, -40 to +60 deg C
Humidity 99% non-condensing
Power Supply 10 – 30VDC
Current Normal 280mA (12V), 150mA (24V)
Transmit (1W) 500mA (12V), 300mA (24V)
Case, heavy duty painted aluminum, DIN rail mounting
Size 4.5 x 5.55 x 1.4 in.; 115 x 141 x 32 mm
Weight < 0.4 kg / 0.8 lb
Indicators: Power/OK, Radio Rx and Tx, Radio Link, LAN Link/Activity,
Serial Activity, Digital I/O, LAN 10/100Mbit Link
Approvals FCC 15.247, RS210
Hazardous area CSA Class 1 Div 2 (pending)
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240U-E WIRELESS ETHERNET MODEM

Features
Uses Global 2.4GHz ISM band

10/100 BaseT Ethernet, wireless 
data up to 11 Mbits/sec. 

802.11b compliant 2.4GHz DSSS, 
100mW or 300mW

Typical line-of-sight distance 5 miles 
North America (4W ERP); 1 km elsewhere (100mW ERP)  

Configurable as Access Point / Client;  Bridge / Router

Security, reliability, redundancy …

High RF output 
and superior 
receiver sensitivity 
gives excellent 
penetration in 
congested industrial 
environments

Multiple layers of 
error-detection and 
correction

Automatic 
changeover to 
another Access 
Point if the wireless 
link fails

Military-grade AES 
security encryption 
of wireless data

Industrial ratings 
down to –35degC

Firewall protection 
and efficient wireless 
management …

•

•

•

•

•

•

•

•

•

•

•

•

BRIDGE

LANETHERNET

ROUTER

LANETHERNET

Secure AES
encryption

MAC filtering
Firewall

Access Point / Client
Bridge / Router

all in the same unit ...

RS232

Ethernet

Ethernet

RS485
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Message filtering at MAC address level

Two serial interfaces, RS232 and RS485

Serial connectivity + Ethernet connectivity at the same 
time

PPP and serial server functionality

Serial Modbus to Modbus TCP conversion

Discrete channel for status I/O, for failure status or 
external status transfer.

Easy to use configuration and Powerful diagnostics …

Configuration and diagnostics via web-browser

Remote configuration and diagnostics via the wireless link

Ordering Information
240U-E-100 100mW RF power

240U-E-300 300mW RF power

•

•

•

•

•

•

•

•

•
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Specifications - 240U-E Ethernet Modem
Ethernet
10/100 BaseT RJ45   IEEE 
802.3

Bridge/router functions work 
with all Ethernet protocols

Embedded Protocols TCP/IP, 
UDP ARP, PPP, ICMP, HTTP, 
FTP, TFTP, TELNET

Serial
RS232 V.24 DCE, 1.2 to 
115.2 Kb/s

RS485, 1.2 to 115.2 Kb/s
Serial server,  PPP,  Modbus 
to Modbus TCP conversion

Discrete I/O
One I/O channel,  Input voltage-free contact /output 
FET 30VDC 500mA

Networking
Configurable as Access Point or Client, Bridge or 
Router

Point-to-Point, Point-to-Multipoint, user configurable 
addressing

Repeater functionality   
MAC Filtering – whitelist or blacklist. 
Serial gateway TELNET

Wireless
2.400 – 2.484GHz Direct Sequence Spread 
Spectrum (DSSS),  13 selectable zones

802.11b compliant, auto rate selection 1 Mb, 2Mb, 
5.5Mb, 11Mb.

Transmit power 100mW (20dBm) / 
300mW (25dBm),  dependant on local 
regulations

Receiver sensitivity -96dBm @ 1MB/s,  
-91dBm @ 11Mb/s  < 8% FER

Line-of-sight range 1km @ 100mW ERP,  8km @ 4W ERP
Range may be extended using repeater features
Dual SMA coaxial antenna connection for antenna diversity

������
�������

������
������

�����
�������

�����
������

������
������



Think Wireless... Think ELPRO120

Wireless Modems

W
ir

e
le

s
s
 M

o
d
e
m

s

Security 
128 bit AES encryption (WPA2),  TKIP (WPA1) or +04 bit / 40 bit WEP
MAC Address filtering  
Password protected configuration 
On-line Configuration and Diagnostics
HTTP with remote configuration via wireless link
Web based system management  -  RF signal strength, Bit Error 
Rate, connection monitoring and statistics

PPP Protocol Access to diagnostics
Firmware upgradeable via serial port

General
Temperature  -30 to 150 degF / -35 to 65 degC,  
Humidity 99% non-condensing
Power supply 9 – 30VDC, Current 240mA (12VDC),  150mA (24VDC) 
Case, heavy duty painted aluminum, DIN rail mounting
Size 4.5 x 5.6 x 1.4 in.; 115 x 141 x 32 mm
Weight < 0.4 kg / 0.8 lb
Indicators: Power / OK, Radio Rx and Tx, Radio Link, LAN link / Activity 
, Serial Activity, Digital I/O

Approvals FCC Part 15.247,  CE ETS 300 328,  RSS 210
Hazardous area CSA Class 1 Div 2,  IEC 60950 (pending)
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ACCESSORIES

400 MHZ ANTENNAS

Half-wave Dipole 
UDP470-C,  UDP470-3-BNC,  UDP470-3-SMA 
The UDP470 antenna is a 1/2 wave 
coaxial dipole, with vertically polarised 
omnidirectional pattern  It is suitable 
for ELPRO’s 220MHz and 400MHz 
products.

The UDP470 has a marine grade 
fibreglass radome and completed with 
a powder coated mounting pole.  It is 
available with a N-type connector for 
connecting external lengths of coaxial 
cable,  or comes with an integral 3 
metre (10 feet) length of RG58 cable 
with a BNC or SMA connector.

Specifications
Frequency (MHz): Manufactured to  
   order  -  max 520 MHz.

Gain without cable: 2 dBi

Bandwidth:  2.5 MHz

VSWR:   1.1 : 1 at Centre Frequency

Polarisation:  Vertical

H Plane:  Omnidirectional

Length:   600 mm

Construction:  Half Wave Coaxial Dipole enclosed in Fibreglass

Mounting Pole:  250 mm of 20 mm OD anodised aluminum tube

Connector:

 UDP470-C   N-type female

 UDP470-3-BNC 3 metres RG58 cable with BNC female

 UDP470-3-SMA 3 metres RG58 cable with SMA female
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Collinear Antenna
BU-3,  BU-6 
The BU-3 and BU-6 collinear antennas are slimline, lightweight 
antennas designed for use with the ELPRO range of wireless 
products. 

They are fitted with a N-Type female connector. The CC10 
and CC20 coaxial extender kits are suitable for use with this 
antenna (order separately).

The antennas are mounted at the base tube by 
U bracket.  This antenna is used when maximum 
range is required or as a base station antenna. 

Mounting bracket BR-COL-KIT can be ordered 
separately with this antenna. 

Specifications
Type:    Collinear

Frequency:  380 –520 MHz (Specify 
   frequency when ordering)

Bandwidth:  3 MHz

Impedance:  50 Ohms

Construction:  Fiberglass radome

Polarization:  Vertical

H Plane:  Omnidirectional

VSWR:   1.1:1 at centre frequency

Connector:  N-Type (female)

Mounting:  25mm O.D.  powder coated aluminum pole

Wind loading:  4.6 kg at 160 km per hour

    BU-3 BU-6

Nominal gain:  3dBd 6dBd

Length:   1200 - 1600mm 2300 - 2800mm

Overall gain:   + 0.7 dB + 3.7 dB 
when use with CC10/470  @ 450Mhz 

Overall gain:  - 1.6 dB + 1.4 dB 
when use with CC10/470  @ 450Mhz 
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Yagi antennas 
YU3-400,  YU6-400,  YU9-400,  YU16-400
The YU-400 Yagi antennas are high-gain 
directional antennas,  suitable for use 
with the ELPRO 400MHz products.  These 
antennas are used with external lengths of 
coaxial cable. 

The YU range is available in four sizes  -  3, 
6, 9 and 16 elements,  with gain varying 
from 6dBi to 15dBi.

A standard female N-Type connection from 
a 150mm tail provides a simple connection 
method when using the ELPRO CC10 or 
CC20 coaxial kit.

The Yagi antennas are designed for pole mount and to be clear 
from obstructions. The narrow beamwidth and high front to 
back ratio is effective in reducing the effects of interference 
and extending radio range.  The antenna can be mounted with 
vertical polarity (main beam horizontal and cross-elements 
vertical) or horizontal polarity (main beam horizontal and cross-
elements horizontal).

Drain holes are provided for both vertical and horizontal 
polarity mounting  -  the antenna should be installed such that 
drain holes do not face upwards.

Note: Brackets BR-YAGI-KIT can be ordered separately with 
this antenna.
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Specifications
Type:    Yagi

Impedance:  50 Ohm

Construction:  Aluminum

Frequency:  manufactured to ordered frequency 
   220 –520 MHz

VSWR:   1.2:1

Connector:  N-Type (female)

Bandwidth:  5%

Antenna Type: YU-3 YU-6 YU-9 YU-16 

F/B ratio: 15dB 17dB 17dB 17dB

Beamwidth ‘E’: 57°  46° 36° 32°

Beamwidth ‘H’: 76° 50° 44° 35°

Wind loading 4.5kg  8kg 11.5kg 15kg 
at 160Km/h:

Length (@ 450MHz): 600mm 1200mm 1600mm 2400mm

Forward gain: 6dBi 9dBi 12dBi 15dB1

Net gain with coaxial cable kits (@ 450MHz): 

 CC10 3.7dBi 6.7dBi 9.7dBi 12.7dBi

 CC20 1.4dBi 4.4dBi 7.4dBi 10.7dBi

Note: Care must be taken to ensure that ERP regulatory 
limits are not exceeded.
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400 MHz Whip Antenna  
WH400-BNC,  WH400-SMA
The WH400 is a quarter-wave whip antenna,  suitable 
for mounting directly to ELPRO 400MHz products.  
The WH400 is used for demonstration testing.  It can 
also be used short distance applications,  where the 
wireless unit and antenna are mounted inside a non-
metallic enclosure  -  the antenna should be mounted 
vertically

As the whip antenna is “ground-dependant”,  the gain and 
distance depends on the installation environment.

Specifications
Type:   ¼-wave whip

Frequency: as per order (380 – 520) MHz

Impedance: 50 Ohms

Construction: PVC /Wire

Length:  cut to frequency,  200 – 300mm

Connector: WH900-BNC  BNC (male)

   WH900-SMA  SMA (male)



126

Accessories

A
c
c
e
s
s
o
r
ie

s

Think Wireless... Think ELPRO

869 / 900 MHZ ANTENNAS

Dipole Antenna
CFD890EL
The CFD890EL is a ground independent half wave dipole 
suitable for the ELPRO 869MHz and 900MHz products.  It is 
a slimline, lightweight antenna that is easily mounted  -  this 
antenna is the most common antenna used in applications 
within industrial plants or factories.

The antennas has 15 feet / 5 metres of RG58 Cellfoil coaxial 
cable already terminated with a crimped SMA male connector.  
This antenna should not be used with additional lengths of 
coaxial cable  -  where longer lengths are required, used the 
SG900EL antenna or higher gain antenna.  This compact 
antenna is made for vertical mounting. Correctly installed,  this 
antenna will provide a net unity gain after allowing for the loss 
of the attached coaxial cable.  The pack includes a standard 
pole bracket and clamps made from grade 304 stainless steel.

Specifications
Frequency: 853 – 930 MHz

Construction: Brass and Fiberglass

VSWR: < 1.5:1

Nominal gain: 2.15 dBi

Net gain: 0 dB (unity gain)

Power: 10 Watts max

Polarization: Vertical

Impedance: 50 ohms

Length: 16” / 400 mm approx

Weight: 0.5lb / 200 grams

Connector: SMA (male)

Cable: 15’ / 5m RG58 Cellfoil

Bracket: MRM-SS (304 grade)

Pole size: 1¼” / 30mm max 

Hole size: ¾” / 20mm



127

A
c
c
e
s
s
o
r
ie

s

Accessories

www.elprotech.com

Whip Antenna
DG800,  DG900
The DG800 and DG900 whip 
antennas are suitable for 
the ELPRO 869 MHz and 
900MHz products.  These 
antennas have less gain than 
the CFD890EL however are 
smaller and are preferred 
where space is tight.

The DG900 is fitted with 
approx 16 feet / 5 metres 
RG8  coaxial cable and SMA 
male connector.  Further 
coaxial extensions are not 
recommended with this 
antenna.

The DG900 is mounted from the base through a 3/8” (10mm) 
hole. This compact antenna is designed for short range use 
only.

The antenna is suitable for internal or external mounting. This 
antenna may be used on vehicles with a suitable bracket not 
supplied or when mounted in the panel work.

Specifications
Type:  Ground independent whip

Frequency: DG800 850 - 880 MHz

  DG900 900 – 930 MHz

Impedance: 50 Ohms

Construction: PVC covered

Length: 6” / 150mm

Connector: SMA (male)

Gain: -3 dBi
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8dB Collinear Antenna
SG900-6
The SG900-6 collinear antenna is designed for 
use with the ELPRO 869 MHz and 900 MHz 
products. This antenna is a slimline, lightweight 
antenna which is easily mounted, with a N-Type 
female connector. The CC10/900 and CC20/900 
coaxial extender kits are suitable for use with 
this antenna.

The SG900-6 antenna is mounted at the base 
tube by U bracket (see part # br_collinear_kit). 
This antenna is used when maximum range is 
required or as a base station antenna. 

Specifications
Type:  Collinear

Nominal gain: 8dbi

Frequency: SG900-6 868 – 930 MHz

Impedance: 50 Ohms

Construction: Fiberglass radome

Length: 54” /  1370mm

Connector: N-Type (female)

Colour: White

Mounting: ¾” / 20mm tube

Note: Overall gain when use with CC10/900 = 5dB

  Overall gain when use with CC20/900 = 2dB

Mounting bracket  br_collinear_kit (not supplied )
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5dBi Collinear
SG900EL
The SG900EL collinear antenna may be used for 
external or internal mounting. Designed for use with 
the ELPRO 900 MHz and 869 MHz products,  the 
SG900EL is a slimline, lightweight antenna that is 
easily mounted.

A short RG58 coaxial tail is terminated with a crimped 
N-Type female connector. This compact antenna is made 
for vertical mounting clear from obstructions. The 
SG900EL antenna is designed for use with the ELPRO 
CC10/900 or CC20/900 coaxial cable extender kits.

The pack includes a standard pole bracket made from grade 
304 stainless steel (included with the antenna).

Specifications
Frequency:  868 - 930 MHz

Construction:  Brass and Fiberglass

VSWR:  < 1.5 : 1

Nominal gain:  5dBi

Power:  5 Watts max

Polarization:  Vertical

Impedance:  50 ohms

Length:  32” / 900 mm approx

Weight:  1 lb. / 550 grams

Radome color:  White

PVC Tip color:  Black

Connector:  N-Type (female) 

Cable:  4” / 100mm RG58/CU

Bracket:  MRM-SS (304 grade)

Pole size:  1¼” / 30mm max

Overall gain when used with CC10/900 = 2dBi

Overall gain when used with CC20/900 = -1dBi
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Whip antenna
WH900
The WH900 is a quarter-wave whip antenna,  suitable 
for mounting directly to ELPRO 869 and 900 MHz 
products.  The WH900 is used for demonstration 
testing.  It can also be used short distance 
applications,  where the wireless unit and antenna 
are mounted inside a non-metallic enclosure  -  the 
antenna should be mounted vertically

As the whip antenna is “ground-dependant”,  the gain and 
distance depends on the installation environment.

Specifications
Type  ¼-wave whip

Frequency as per order (868-930) MHz

Impedance 50 Ohms

Construction PVC /Wire

Length 90 mm (3.5 inches)

Nominal Gain - 6 to -2dBi
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2.4 GHZ ANTENNAS

3dB Collinear Antenna
MD2400-EL
The MD2400-EL is a ground independent collinear antenna that 
may be used for external or internal mounting. 

The MD2400-EL is a slimline, lightweight antenna that is easily 
mounted. Approximately 15 feet (5m) of low loss RG58 coaxial 
cable is terminated with a male SMA connector.  This compact 
antenna is made for vertical mounting clear from obstructions.

Correctly installed this antenna will provide unity gain with 
the attached coaxial cable. The pack includes a standard pole 
bracket and clamps made from grade 304 stainless steel.

Specifications
Type Collinear

Frequency 2.4 GHz

Nominal Gain 3dBi (excl Cable)

Overall Gain Unity

Impedance 50 Ohms

Polorisation Vertical

Max Power 10W

VSWR 1.5:1

Cable 5 meters RG58 low loss 
 solid core

Height 23cm

Weight 150 grams

Connector SMA (male)

Mounting ½” stud, stainless steel bolt and washer, 
 stainless steel L bracket supplied
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5dB Collinear Antenna
SG2400-EL
The SG2400-EL collinear antenna may be used for external or 
internal mounting.

The SG2400-EL is a slimline, lightweight antenna that is 
easily mounted.  A short RG58 coaxial tail is terminated with 
a crimped N-Type female connector. This compact antenna is 
made for vertical mounting clear from obstructions.

The SG2400-EL antenna is designed for use with the ELPRO 
CC10/900 or Custom coaxial cable extender kits. The pack 
includes a standard pole bracket made from grade 304 
stainless steel.  At data link 2.4 GHz frequencies, it is 
important to keep cable runs to the shortest length possible. 
Where a long run is unavoidable, then a suitable low loss cable 
such as RU400 should be used.

Specifications
Type Collinear

Frequency 2.4 GHz

Gain 5.1 dBi

Impedance 50 Ohms

Polorisation Vertical

Max Power 10W

VSWR 1.5:1

Cable 200mm RG58 low loss solid core

Height 55cm

Weight 250 grams

Connector N Type (female)

Mounting ½” stud, stainless steel bolt and 
 washer 
 Stainless Steel L Bracket  
 supplied
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10dB Collinear Antenna
Z2400-EL
The Z2400-EL is a vertically polarised collinear gain antenna 
designed for communications in the base and mobile ISM 2.4 
GHz data link band.  

Construction consists of copper internals and a black 
fiberglass radome.  An N-Type Female connector is built into 
the high quality stainless steel mount tube.

Black Radome is provided to improve the antennas resistance 
to ice build up. This sturdy and compact design allows the 
antenna to be conveniently mounted on a mast, building or 
vehicle.  The pack includes a standard 304 stainless steel pole 
clamp.

Specifications

Type Collinear

Frequency 2.4 GHz

Gain 10 dBi

Impedance 50 Ohms

Polorisation Vertical

Max Power 10W

VSWR 1.5:1

Part No Z2400-EL

Height 850mm

Weight 600 grams

Connector N Type (female)

Mount Tube Diameter 25mm

Mount Tube Length 170mm
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18 Element Yagi Antenna
Y2400-18EL
The Y2400-18EL 18 element Yagi antenna is made for use 
with the ELPRO 2.4 GHz telemetry products. The CC10/900 
and CC20/900 coaxial extender are suitable for use with the 
Y2400-18EL. The Y2400-18EL is designed for pole mount and 
to be clear from obstructions.

Black Radome is provided to improve the antennas resistance 
to ice build up.The narrow beam width and high front to back 
ratio is and extending radio range. A standard female N-Type 
connection from a 150mm tail provides a simple connection 
method when using the ELPRO CC10/900. Mounting brackets 
are supplied with this antenna.

Specifications
Type Yagi

Frequency 2.4 GHz

Impedance 50 Ohms

F/B ratio  20dB

Beamwidth ‘E’ 26 Degrees

Beamwidth ‘H’ 23 Degrees

Construction Aluminum / PVC Radome

Max Power 25W

VSWR 1.5:1

Wind loading 15Kg at 160Kmph

Length 700mm (Length) x 80mm (diam)

Weight 2kg

Connector N-Type (female)

Forward gain 18dBi

Overall Gain  with CC10/900 (2.4GHz) = 12dB 

Min Stacking distance Horizontal = 277mm apart 
 Vertical = 245 mm apart

Note: Vertical polarity when mounting brackets are above 
each other, as shown in picture.
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Whip Antenna
WH2400
The WH2400 whip antenna is made for use with the 
ELPRO 240U-E Demonstration sets. This antenna is 
small measuring only 3.5”or 90mm in length.

The WH2400 is designed for internal use only. It can 
be connected directly to the ELPRO 900 series modules. It has 
been selected for its easy use with the demonstration sets.

Specifications
Type Whip

Frequency 2.4 GHz

Nominal Gain 0dBi

Impedance 50 Ohms

VSWR 1.5:1

Height 54mm

Weight 9 grams

Connector SMA (male)
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COAXIAL CABLE KITS AND ACCESSORIES

Coaxial Cable Kits
CC10,  CC20
The CC10 and CC20 coaxial 
cable kits are designed for 
use between ELPRO wireless 
units and external mounted 
antennas. The coaxial cable 
is terminated and tested 
alleviating time consuming 
field termination work.

The CC10 is 10 metres (33 
feet) long and the CC20 is 20 
metres (66 feet) long. 

The kits are terminated with a N-type male connector at the 
antenna end of the cable.  For the wireless end,  kits are 
available with either SMA or BNC connectors to suit different 
ELPRO products. 

Specifications
Cable Type:  RG58 Cellfoil

Impedance: 50 Ohms

Construction: Black PVC  UV stabilized

Outside diameter: 5.1 mm

Antenna Connector:  N-Type male

Wireless Connector: CC.../BNC BNC male 
 CC.../SMA SMA male

Length: CC10 10m / 33 ft CC20 20m / 66 ft

Loss:  @ 220MHz CC10 1.9dB CC20 3.6dB

  @ 450MHz CC10 2.5dB CC20 4.8dB

  @ 900MHz CC10 3.2dB CC20 6.2dB

  @ 2.4GHz CC10 5.9dB CC20 11.4dB* 

  * (not recommended at this frequency)
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Coaxial Lead
CC-TAIL
The CC900TAIL is a 600mm 
(24 inch) RG58 coaxial lead. 
This flexible coaxial “tail” is 
used inside enclosures to link 
large diameter coaxial cables 
(such as RG213 or LDF4) to 
the ELPRO wireless units. 

The CC-TAIL is terminated with 
a flanged N-Type (female) bulkhead connector at one end and 
either a SMA (male) or BNC (male) connector at the other end.

Low loss coaxial cables 
For cables longer than a CC20 kit (or CC10 for 2.4GHz), low 
loss coaxial cables such as LDF4 should be used.  Low loss 
cables have large diameters with large bending radii and are 
not suitable for direct connection to wireless modules.  

Experience is required to terminate this type of cable and the 
coaxial manufacturer is able to assist.  Consider using Andrew 
LDF4-250 1/2 inch  - www.andrew.com

Specifications
Type  RG58 

Impedance 50 Ohms

Construction Black PVC

Outside diameter 3/16th inch / 5mm approximately

Length 24” / 600mm

Cable Connector Flanged N-Type female

Wireless Connector CC-TAIL/BNC BNC male

  CC-TAIL/SMA SMA male

Loss @ 450MHz 0.6 dB 

  @ 900MHz 0.8 dB

  @ 2.4GHz 1.2 dB
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Coaxial Surge Diverter
CSD
The CSD coaxial surge diverter is 
installed between the antenna and the 
ELPRO wireless unit to reduce lightning 
surges entering the module.  

The CSD has an SMA connector and 
can be mounted directly to the ELPRO 
module  -  it is suitable for the 450 
MHz, 968/900 MHz and 2.4 GHz 
products.  It can be used for 400MHz 
products with an SMA connector 
for added protection, however these 
already have an internal surge diverter.

A surge diverter is normally not 
required where an antenna is 
surrounded by a lot of steelwork,  as 
in an industrial plant.  The CSD is 
recommended where the antenna 
installation is NOT surrounded by 
steelwork, or in areas of high electrical 
storm activity where additional 
protection is desired.

The CSD requires additional weatherproofing if used externally.

If the module is mounted in a high vibration area or if large 
diameter coaxial cable (low loss) is being used, then the CSD 
should not be mounted directly onto the module. In these 
circumstances a short coaxial “tail” should be inserted 
between the module and the CSD. 

The CSD will only work effectively with a good ground 
connection.  The ground connection on the CSD, and the 
ground connection on the Elpro module must be connected 
together.  The common ground should be connected to the 
same ground point as the antenna mounting. 
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Warning:  Do not stay near operating equipment during 
an electrical storm. The surge diverter will not provide 
protection to personnel.

Specifications
Suppressor make Atlantic Scientific ®

Type  Coaxial suppressor

Frequency < 2500 MHz

Impedance 50 Ohms

Dimensions: 1-5/8”  x 7/8” / 41mm x 22mm

Construction Plated brass 

Connectors SMA (m) to SMA (f)

Overall loss < 0.2dB

To Earth 
Connection

Coaxial 
Cable
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B50LN Surge Diverter
CSD-N-1200
The IS-B50LN impulse suppressor uses a 
Polyphasor surge suppressor,  and is an 
alternative to the CSD-900. 

The IS-B50LN is designed for internal use 
only. The suppressor may be mounted by 
the attached flange or alternatively by 
hole mounting directly to the flange plate on most electrical 
enclosures. Enclosures must be fully grounded.

Warning:  Do not stay near operating equipment during an 
electrical storm. The suppressor will not provide protection 
to personnel.

Specifications
Suppressor make  PolyPhaser®

Type   Coaxial suppressor

Frequency  125 - 1200 MHz

Impedance  50 Ohms

Hole mount  5/8” / 18mm

Construction  Plated brass 

Antenna Connector  N-Type (female)

Connector to wireless unit CSD-N-1200

Overall kit loss  < 1db

Coax length  32” / 820mm
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ANTENNA MOUNTING ACCESSORIES

Collinear Mounting Brackets
BR-COLLINEAR-KIT
The Collinear antenna requires 
two mounting brackets to hold 
the antenna in position. The 
bracket assemblies consist of 
1xU-Bolt 3xD-plates with nuts 
and washers in each set. The 
brackets are zinc plated mild 
steel. 

This simple method of mounting 
provides a solid support that 
will support the antenna for 
many years.

This mounting provides an 
excellent earth to the main pole. This pole should preferably 
have a low resistance to ground. 

Mounting brackets may be replaced if the antenna is 
dismantled for maintenance.

The brackets are suitable for pole sizes up to  a maximum 2” 
(50mm) in diameter.

������������
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Yagi Mounting Bracket
BR-YAGI-KIT 
The Yagi antenna requires a 
single mounting bracket. The 
bracket assembly consists 
of 1xU-Bolt 1xD-plate with 
nuts and washers. The 
brackets are zinc plated mild 
steel. 

This simple method of 
mounting provides a 
solid support that will 
permanently support the 
antenna.

This mounting also provides an excellent earth to the main 
pole. This pole should preferably have a low resistance to 
ground. 

Mounting brackets may be replaced if the antenna is 
dismantled for maintenance.

The brackets are suitable for pole sizes up to a maximum 2” 
(50mm) in diameter.

�������

������������
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MISCELLANEOUS ACCESSORIES

Line Surge Protector
LSP-01
The LSP-01 provides surge protection 
for digital and analog I/O loops.  
The module provides three-stage 
protection (RC filtering,  zener voltage 
limiting and air-gap surge diversion) 
and is intended to limit the surge 
generated in control wiring connecting 
modules to “remote” transducers.  
“Remote” is considered to be outside 
the earthing environment associated 
with the module and its power supply.  
Examples include analog transducers 
connected by more than 20 metres 
(60’) of above ground cable or 5 metres (15’) of underground 
cable and/or connected to an electrical ground / earth which 
is not bonded to that of the module with a resistance of less 
than 5 ohms.

 
Protected side   
connect to wireless unit 

+ 
 - 
 

+ 
 
 

 - 
Unprotected side   
connect to sensor 

EARTH / GROUND 

Note:  the LSP-01 is not 
an isolator  + 

 
 

 - 

EARTH / GROUND 

+ 
 
 

 - 
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The surge protector is designed to limit lightning and fault 
induced surges and to provide noise immunity to surge 
withstand standards IEC 255-6 and 5 respectively.  That is, 
noise immunity to 5KV 1.2/50ms 400Hz and electric withstand 
of 2KV RMS 50Hz.

The unit will carry digital or analog signals normally associated 
with 24 volt loop supplies.  Its internal resistance is low 
and will not disturb digital or 0-20mA/0-10V analog signals.  
Balanced or supply/return signals are protected by the one 
unit.

The module is mounted using standard DIN rail mounting.  
Screw terminals capable of terminating 2.5mm2 cable to signal 
and earth are provided for field and local connections.

The unit should be mounted as close as possible to the I/O 
module and will only provide protection to the I/O module.  To 
protect the transducer, another LSP-01 should be fitted at 
the transducer end of the signal cable.   The earth/ground 
terminal of the unit should be connected to the common 
ground terminal of the equipment and to an earth system of 
less than 10 ohms resistance.

Warning:   Do not stay near operating equipment during an 
electrical storm. The line surge protector will not provide 
protection to personnel.
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105U/905U Demo Set
DEMO-SET
The DEMO-SET is a demonstration set designed to 
demonstrate the 105U / 905U wireless I/O units in a customer 
environment. The demonstration simulates wireless control and 
monitoring of a tank-pump process. 

The DEMO-SET set 
is a flexible sales 
tool for on site 
demonstrations. 
The two independent 
modules (tank and 
pump) provide a real 
working demonstration. 

The interactive 
demonstration gains 
excellent customer 
acceptance and in 
many cases an initial 
site survey may be 
achieved. The DEMO-
SET has internal 
rechargeable batteries 
and can be used for 
on-site radio tests.

Each set includes battery packs and chargers for  portability. 
Modules may be charged using the 110 or 220 VAC wall 
adapters included. Demo whip antennas, RS232 Serial cable to 
PC and catalog CD are also included.

Specifications
Carry case  Soft “pilot-attache” type, colour charcoal

Case size L 20” / 51cm x W 16” / 41cm x D 8” / 20cm 

Overall weight 16.5 lb.  -  7.5kg
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505U Plug and lead
PL1-K
The PL1-K “plug and 
lead” is designed for 
use with the ELPRO 
505U wireless I/O 
modules. The PL1-K is 
approximately 1metre 
long. 

Specifications
Connector IP65 7 Pin weather-tight in line jack. 

Cable CSA Class 1 Div 2 6 core plus drain 24 AWG 
 cable

Termination Crimp ferrules suitable for screw terminals.

 
Connection Lead

Red Supply voltage +

Blue DI 1

Green DI 2

Yellow Analog loop supply

White AI +

Black AI –

Drain wire Common
with sleeve
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RS232 Configuration cable
SER-DB9
The SER-DB9 RS232 Serial 
cable is used for all ELPRO 
telemetry products, allowing 
connection to our computer 
or laptop RS232 port, for 
diagnostic and configuration 
purpose.

This high quality cable fitted 
with a molded DB-9 male and 
DB-9 female connector.  The 
cable connection is “straight-
through”.

DCDDCD
DTRDTR
DSRDSR
CTSCTS
RTSRTS

SG SG
TDTD

RD RD
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Power Adapters
“Plug-pack” wall adapter power supplies suitable for ELPRO 
wireless products.

Note: When used with 5W licensed units,  a battery 
should be connected to the wireless units to provide the 
transmitter in-rush current.

PS240/16
For Wireless I/O and Wireless Gateway 
products. The plug pin arrangement is 
suitable for Australia,  NZ,  SE Asia and 
China.

Input voltage 240 (200 – 250) 
 Volts AC

Frequency 50 / 60Hz

Pin arrangement Australia, NZ, China   

Output 16VAC; 1.5 A

Output cord Twin / 24AWG

Termination Colour coded terminal pins

PS240/12
For Wireless Modem products. The plug pin arrangement is 
suitable for Australia,  NZ,  SE Asia and China.

Input voltage 240 (200 – 250) 
 Volts AC

Frequency 50 / 60Hz

Pin arrangement Australia, NZ, China   

Output 12VDC ; 0.5 A

Output cord Twin / 24AWG

Termination Colour coded terminal 
 pins
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PS110/20
For ELPRO wireless products that will accept 20 VDC. The plug 
pin arrangement is suitable for 110V power sockets.

Input voltage  110 Volts AC

Frequency  50/60Hz

Secondary  20 Volts DC ; 
  450mA 
  (Unregulated)

Output cord  Twin / 24AWG 
  Polarity Stripe 
  + Ve
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DIN-rail Power Supplies
DIN mounted power supplies suitable for ELPRO wireless 
products.  Universal 85 – 264VAC input allows these power 
supplies to be used everywhere.  The units have Isolation Class 
II and UL/CUL/TUV/CB and CE approvals.

Connections are via screw terminals.

PS-DINAC-24DC
For all wireless products. Note: When used with 105U 5W 
licensed units,  a battery should be connected to the wireless 
units to provide the transmitter in-rush current.

Input voltage 85 - 264 Volts AC

Frequency 50 / 60Hz

Output 24VDC; 1.25 A

PS-DINAC-12DC
For all wireless products. Can be used with 5W licensed units 
without a battery  -  the power supply should be connected to 
the “Battery” terminals on the wireless unit.

Input voltage 85 - 264 Volts AC

Frequency 50 / 60Hz

Output 12VDC; 2.5 A
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APPLICATIONS

Oil & Gas 
ELPRO’s Industrial Wireless 
products solve a multitude of 
monitoring and control problems in 
Oil & Gas

Upstream
Well-head and pump monitoring 
system

Pipeline pressure, flow and valve monitoring  

Cathodic protection 
system monitoring

Leak detection 
monitoring

Underground gas 
storage monitoring

Pump/compressor 
station control 
systems

Case Study 
An operator of a long oil pipeline uses ELPRO single I/O 
wireless transmitters to monitor the performance of its 
cathodic protection system. The cathodic protection actively 
suppresses pipeline corrosion by 
injecting electrical currents into 
the pipeline. Undetected failures of 
the protection system can lead to 
expensive corrosion and leaks. 

The ELPRO wireless units monitor 
the injection current at the active 
injection sites, and also monitor 
pipeline voltage at points between 
injection sites.

•

•

•

•

•

•

Anode Injection
Current

Monitoring
Electrodes

Repeater
Units

Pipeline
SCADA
System
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Hundreds of these measurements are transmitted to a SCADA 
computer providing indication of system performance and 
early alarm of system failure. The ELPRO units are powered 
from a small compact alkaline battery, powering down between 
measurements to extend battery life to 3+ years. Multiple 
wireless repeater units extend the wireless range to cover the 
complete length of the pipeline

Downstream
Well-head and 
pump monitoring 
systems

Pipeline 
pressure, 
flow and valve 
monitoring

Cathodic 
protection 
system monitoring

Leak detection monitoring

Underground gas storage monitoring

Pump/compressor station control systems

Downstream Case Study  
An oil refinery fitted ELPRO wireless gateways to its tank 
radar level-gauges. ELPRO was chosen because of the 
Gateways’ ability to connect to a wide range of different level 
gauges, each using different field bus protocols. 

The ELPRO gateways also connected directly to the tanks 
independent high level point alarm.

The wireless tank farm system formed part of a plant-wide 
wireless information system, utilizing ELPRO’s efficient peer-
to-peer WIBnet wireless communications. 

The system also formed part of the plant energy management 
system, and OBL alarm monitoring system.

•

•

•

•

•

•

Main Plant
DSS

Level
Gauge
High Level Switch

SCADAWireless
Units on
Tanks
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Process Industries 
ELPRO’s Industrial Wireless products have superior 
penetrating performance in congested industrial environments. 
Steelwork, buildings, tanks and vessels … our products will 
still work reliably.

Automation and control applications in all process industries 
are suitable for wireless connection.

Chemical plants, Pulp & paper, 
Steel mills, Power stations, 

Glass manufacturing 

Custody transfer flow 
monitoring  

Tank level monitoring  

Temperature profiles 

Condition monitoring of 
equipment 

Utility plant alarms 

Effluent treatment plants 

Security and access-control 

Remote water pumps  

Rotating and moving machinery  

Monitoring of fire-fighting and 
safety systems 

Alert and Evacuation alarm 
systems 

Gas detection systems

Case Study 1
A large chemical site fitted ELPRO wireless units to its 
Emergency Showers to transmit activation alarms to the 
control center. If a lone plant operator or maintenance worker 
activates a shower because of chemical spillage, control center 
personnel are immediately alerted.
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The ELPRO wireless units 
are battery powered 
to reduce total install 
costs, and form part 
of a larger wireless 
information backbone 
throughout the plant. 
The complete wireless 
network integrates a 
multitude of independent 
process applications into 
one wireless network, with multiple data bus and field bus 
connections.

Case Study 2
A cement manufacturer use 
ELPRO wireless units to monitor 
and control remote water supply 
pumps. The wireless units 
replaced an old underground 
cable which progressively failed 
over a 30 year period.

The wireless system connects 
the pump station PLC with the 
plant DCS via a wireless Ethernet link. The same wireless 
system is used to connect PLC’s in other parts of the plant 
with the main DCS.

Plant
DSS

Shower
Operated
Detector
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Factory Automation 
ELPRO’s Industrial Wireless products are extensively used in 
factory automation applications, from simple I/O connection to 
complex data-bus interconnection.

Assembly plants, 
component manufacturers, 
pharmaceutical, food & 
beverage, packaging 

Detection of moving 
machinery 

Power network monitoring 

PLC interconnection  

Alarm monitoring of portable 
machinery 

Utility plant alarms 

Effluent treatment plants 

Security and access-control  

Rotating and moving 
machinery 

Alert and Evacuation alarm 
systems 

Case Study 1 
A car and truck plant had an extensive Ethernet network 
throughout it’s site. Two buildings are separated from the rest 
of the site by a railway line, so ASDL telephone modems were 
used to connect the network. This link gave poor performance 
for real-time data acquisition.

ELPRO Industrial Wireless Ethernet units were used to 
replace the telephone links and gave much improved operating 
reliability.
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Case Study 2
A pharmaceutical packaging 
company wanted wireless 
connection to a PLC on a rotary 
packer to transfer status and 
alarm data between the packer 
and rest of the factory PLC 
system. Unfortunately the PLC 
on the rotary packer only had 
Profibus communications while 
the factory PLC system used 
EtherNet IP.

They selected ELPRO’s Wireless Gateway range. A Gateway 
with Profibus Master functionality was installed into the packer 
and an EtherNet IP Gateway connected to the PLC network. 
The wireless system was later enlarged to connect other 
peripheral PLC-controlled drives to the main PLC network.

Case Study 3
A large manufacturer 
of pressurized spray 
can products installed 
ELPRO Wireless I/O 
units as part of an 
emergency evacuation 
alarm system. 

The wireless units 
were installed quickly and at a much lower cost than a wired 
system. The system uses ELPRO’s unique WIBnet self-checking 
protocol to provide the high level of reliability and security 
required for this application.

Direct
I/O
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Mining & Mineral Processing
ELPRO’s Industrial Wireless products are ideal for the rugged 
long distance application of the mining industry.

Surface extraction, 
Underground utility 
services, Ore treatment 
plants and Quarries

Water supply control 
systems 

Ventilation fan monitoring 

Conveyor monitoring and 
interlocks 

Security video monitoring 

Access-control systems 

Gas detection systems 

Fuel tank gauging 

Detection of moving 
machinery 

Power network monitoring 

PLC interconnection 

Alarm monitoring of portable 
machinery 

Remote control/alarm of 
emergency generators

Case Study 1
A mining company transports its ore via a 17km long conveyor. 
They fitted ELPRO industrial wireless units to each section of 
the conveyor to measure roller bearing temperature. 

Overheating bearing alarms are transmitted back down the 
conveyor to the mine as an early-warning to allow planned 
maintenance of the conveyor. 
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The ELPRO wireless 
units are battery 
powered. The wireless 
system also acts 
as an independent 
backup for conveyor 
safety trip and 
sectional interlocking.

Case Study 2
A moving dragline 
excavator in a surface coal mine uses ELPRO wireless units 
to transmit alarm status and operational data from the 
dragline boom to the operator’s cabin, and also to the nearby 
maintenance depot.The wireless units replaced flexible cable 
connections which had poor reliability performance causing 
frequent machine outages.

Case Study 3
ELPRO wireless Ethernet units are used to connect video 
cameras at ore dump points to monitors in the cabins of large 
ore-carriers. The wireless video connection allows the carrier 
drivers to monitor the area during the ore transfer process for 
potentially unsafe situations. 

Conveyor
Control via
PLC Conveyor

Control via
PLC

Multiple Fault
Indicators Temp etc.



159

A
p
p
li
c
a
t
io

n
s

Applications

www.elprotech.com

Transport Industries 
ELPRO’s Industrial Wireless products are ideal for the rugged 
long distance applications found in all transport sectors.

Railways; Highways / 
motorways, Airports, 
Wharves and docks, 
Shipping 

Traffic light warnings 

Environmental monitoring 
- road, rail, tunnel 

Rail signaling alarms 

Monitoring of airport radar 
alarms 

Motorway text warning 
displays 

Security monitoring 

Lighting control 

Monitoring and control of 
ship loading 

Traffic density monitoring 

Seismic monitoring of 
impending rock-falls or bank 
slippage 

De-rail detection on ore 
trains 

Safety monitoring in parking 
stations

Case Study 1
A mining company uses ELPRO 
Wireless units to transmit de-
rail alarms to drivers of very 
long ore trains. The alarms prevent the powerful trains from 
destroying long sections of rail if a wagon derails.
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Case Study 2
A airport uses ELPRO 
Wireless units to 
monitor operational 
alarms from several 
service centres radar 
sation, fuel tanks, 
standby generators etc.

Case Study 3
A container depot at a busy wharf transmits security alarms 
to the wharf office using ELPRO Wireless.The same wireless 
system also monitors tide height, oil-on-water alarms, fuel 
tank gauging and other miscellaneous services.

Case Study 4
A railway authority uses battery-powered ELPRO Wireless 
units to transmit rail temperatures, for early detection of ice 
build-up on tracks.

Case Study 5
A road tunnel management authority installed ELPRO Wireless 
units to transmit ventilation fan failure alarms.

Radar
Station

Airport
Management
SCADA

Fuel
Tanks

Standby
Generator
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Environmental Monitoring
Deployment of our modules in remote or sensitive 
environmental habitats is possible due to the high level of 
reliability, flexibility and range that can be attained as part of a 
network or ‘mesh’ installation. 

Once teamed with various sensors, ELPRO’s modules are able 
to offer data collection and transfer for crucial environmental 
sites. 

These include:

Weather Stations

Rain Gauges 

Wind direction   

Wind speed 

Soil Monitoring  

Moisture Salinity   

Temperature 

Subsidence 

Water Quality 

Pollutant Detection   

Water treatment 

Water levels 

Regulate water supply 

Flood warning detection 

Case Study 1
A vineyard uses ELPRO Wireless 
units for early frost warning. The 
battery-powered wireless units 
and thermostat are mounted 
on movable ground stakes so 
they can belocated according to 
prevailing winds.
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If the temperature drops to dew-point, an early warning frost 
alarm is transmitted, pinponting that location.

Case Study 2
A large cotton-growing property uses ELPRO Wireless units 
to monitor and control it’s river pumps and irrigation water 
storage. As water is purchased, the control system yields 
significant savings in water conservation.

Case Study 3
A piggery installed environmental sensors using ELPRO’s 
Wireless units. Cost savings from reducing envrionmental 
stress on the animals paid for the system in less than 6 
months.

The wireless system was later expanded to add security 
sensors.

Case Study 4
A large aquaculture producer 
used ELPRO Wireless units to 
connect an extensive array of 
water quality analyzers and 
automatic dosing pumps.

The system had a significant 
effect on quality improvement.

Case Study 5
A company producing hydroponic crops in greenhouses used 
ELPRO Wireless units for environmental monitoring. ELPRO 
units were also installed to control automatically navigated 
harvesting machines.
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Utilities & Municipal
ELPRO’s Industrial Wireless products have been used 
extensively in the utility industries for over 20 years.

Water management  
Pump station control 

Tank monitoring, level and 
security 

Valve and flowmeter 
stations 

Flow metering systems 

Irrigation monitoring and 
control 

Water quality monitoring 

Dam gauging and gate 
control 

Large network SCADA 
systems 

Treatment plant monitoring 

Catchment rainfall 
monitoring 

Early flood-warning systems 

Electricity distribution
Monitoring of power poles 

HV Feeder alarm fault 
monitoring 

Recloser remote control 

Gas reticulation
Valve stations 

Pressure monitoring 

Flow metering systems 
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Case Study 1 - Water   
A local authority wanted an on-line monitoring system for 
failure alarms on sewerage pump stations.  The pump stations 
were fitted with local alarms,  however if these were ignored,  
sewerage overflow resulted in environmental complaints.

The authority used ELPRO Industrial Wireless I/O units as a 
cost effective solution.  Pump run and fault status,  and wet-
well overflow status is transmitted back to a central computer.  
Because of the intelligent network functionality in the ELPRO 
Wireless units,  each pump station only has to transmit as far 
as the nearest pump station,  negating the need for expensive 
mast and antenna installations.

Case Study 2 - Electricity
A power authority fitted through-fault alarm sensors to HV 
overhead lines, and required fast notification of alarms.  The 
sensors were mounted on remote HV poles and were not 
easy to connect to the existing RTU network monitoring the 
network.

The authority connected the sensors to ELPRO wireless I/O 
units,  which transmit immediately on alarm.  The wireless 
units are battery powered as although HV power is available 
in abundance,  LV power could only be obtained by installing 
transformers.

Clusters of wireless units transmit to the closest RTU which 
feed the alarm information into the network SCADA system.  
Under normal non-alarm conditions,  
the wireless units transmit a daily 
“health” signal with battery supply 
voltage.

Case Study 3 - Gas
A gas reticulation company used 
ELPRO Wireless units for real-
time flow metering.  The real time 
study provides long term system 
management information for 
infrastructure planning.



QUALITY
ELPRO has been fully accredited to ISO9001 since 1996. ELPRO 

sees Quality Assurance as a critical ingredient throughout all 

aspects of the company. This on-going commitment to QA ensures 

that ELPRO products will continue to be a benchmark within the 

industrial wireless market. 

ELPRO Technologies policy is to provide products and services 

that conform to customer’s requirements and expectations, at a 

satisfactory overall cost, having regard to functionality, reliability, 

durability, usability, appearance, and safety. The management of 

ELPRO technologies has identified that a total commitment to 

quality is fundamental to the achievement of our objective to be the 

supplier of choice for industrial wireless products. 

Quality Process
ELPRO Technologies has established a Quality Management System 

(QMS), compliant with all the requirements of the International 

standard ISO9001:2000. This QMS is just one of the many 

ways that ELPRO Technologies demonstrates its commitment 

to continuous improvement in quality performance. Inherent in 

our Quality Policy is the timely and efficient satisfaction of our 

customer’s requirements. 

Lifetime Warranty
ELPRO’s Lifetime Warranty is a clear statement to the market 

that ELPRO has the utmost faith in its staff, and in its design 

and manufacturing systems. A Lifetime Warranty signals to 

our customers that we are serious in providing them long term 

reliable solutions.

The Lifetime Warranty on manufacturing and component defects 

is limited to the serviceable life of each product, constrained 

only by the availability of electronic components. ELPRO’s policy 

is to forward purchase components to service products for 10 

years after they become non-current. However, ELPRO further 

guarantees that if it is unable to repair or replace a defective 

product, for whatever reason, within three years of original 

purchase, ELPRO will replace the product with another equivalent 

product. 

Quality Endorsed 

Company
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