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Introduction / Overview  
Broadweigh is a portable modular wireless weighing system offering real-time load monitoring for a wide variety of 
rigging applications without the need for cabling.  
 
Broadweigh enables users to know precise loads on any given point thereby ensuring structures and rigging points 
are balanced and within safe working loads.  
 
A user-friendly wireless Handheld Telemetry Display provides load monitoring of any Broadweigh Shackle.  
In addition a PC interface can be used to view and log multiple inputs on a single screen via the use of the 
Broadweigh Log100 Software and USB Base Station.  
 

 In Q4 2020 shackles have been updated with the following: 

ɛ  Support for Smart Sleep 

ɜ  Holds maximum weight value seen whilst in operation 

ɝ  Holds last calibrated date 

ɞ  New stainless steel, black Tufftride® bow 

ɟ  Magnetic power disconnection module for easy pairing with magnetic fob 

       These shackles are marked ŞGen 3ş on their silver labels or contain version 6.0 or above 
firmware. In this manual these features will be referred to as Gen 3. 

Navigating This Manual 
When viewing this PDF manual the following tips will help you navigate.  

Viewing bookmarks (  or ) to the left of the page, in the PDF viewer, will allow easy navigation to the relevant 
chapters of this manual. Alt-left arrow is a useful shortcut back to the last page viewed after a hyperlink is clicked. 
Hyperlinks are coloured orange and are underlined. 

Safe Use 
Designed to aid rigging professionals on a daily basis, the Broadweigh wireless load cell shackles offer simple, real-
time, effective and accurate load monitoring. It allows users to know the precise loads on any given rigging point, 
guy wire or hoist in a rigging system. This valuable data enables the rigger to safely distribute weight for 
indeterminate loads, roof structures and mother-grids as well as indicate alarms to avoid overload situations. 
 
The Broadweigh Shackle is a bow shackle with load pin and integrated electronics which features the following:  

¶ Available in 4 ¾ tonne or 3 ¼ tonne WLL options  

¶ Up to 800 m line of sight wireless transmission range  

¶ IP67  

¶ 5:1 safety factor  

¶ Low rigging profile of  70 mm or 130 mm with TwistLink 

¶ 2000 hr battery life at transmission 1 per second  

¶ Smart Sleep function to preserve battery life when not needed  

¶ Accuracy of ±1% of current load or 25 kg, whichever is the greater value (When using original bobbin or 
TwistLink. There may be a reduction in accuracy if these are swapped.) 

 
Shackles must be correctly selected for the specific application required. As well as safe working load, physical size 
and fitment with other components needs to be considered. 
 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://help.adobe.com/en_US/reader/using/WSebddb957d123ebb0-6ce8d6aa129c97ce1eb-7fff.html&ei=wNN2VZ2qCYqsU_6GgOgJ&bvm=bv.95039771,d.d24&psig=AFQjCNHJac3N6Z03LC7pchh7rYorP2lrQg&ust=1433937180304719
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The shackle pin and bow are calibrated and load tested together. It is therefore essential for the accuracy of the 
system that the following information is adhered to:  
 

¶ Each pin and bow must be kept as a pair and not interchanged. The bow is marked with the ID of the pin 
it is associated with as shown.  

 

¶ The pin must be aligned in the same orientation with the bow as it was when calibrated. 
 

¶ The Broadweigh shackle is calibrated with the shackle markings and the label visible as shown below. 
 

¶ The shackle must be used in conjunction with a bobbin or TwistLink, nut and retaining clip as shown:  

 

 If using a TwistLink, ensure that the load sensing pin is in the side of the TwistLink marked 
'Sensor'. 

 
 
Any out of alignment, side or twist loading will affect the readings given as well as load the shackle in a way that it 
was not designed for. 
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If using the shackle as part of a bridle, remember that the load in legs of the bridle will increase with the angle. If 
the Broadweigh shackle pin is not connected to that part of the leg then it will not register this increase.  

  

 

 
 
No part of the shackle, pin, bobbin or TwistLink should be modified by welding, grinding or similar.  
 
Always ensure that the load is stable. 
 
The allowable operating temperature range is -20°C to +50°C. 
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The working load limit (WLL) of Broadweigh shackles and TwistLinks assumes the absence of exceptionally 
hazardous conditions. These include offshore activities, lifting of persons and lifting of potentially dangerous loads 
such as molten metals. In such cases the degree of hazard should be assessed by a competent person and the safe 
working load (SWL) reduced accordingly from the working load limit.  
The product should never be used above the WLL. If the WLL is exceeded the unit should be removed from use 
and a BroadWeigh representative contacted. When Gen 3 shackles are paired in the Toolkit, you can see the 
highest measured load that the shackle has seen. If this is greater than the WLL of the shackle it must be returned 
to Broadweigh for evaluation to ensure its continued safety. 
 
Please remember that Broadweigh does not give advice as to how the data from Broadweigh shackles is used. All 
lifting operations are different and must be supervised by suitably qualifieÄ ÁÎÄ ÅØÐÅÒÉÅÎÃÅÄ ÒÉÇÇÅÒÓŗ )Ô ÉÓ ÔÈÅ ÕÓÅÒşÓ 
responsibility to ensure conformity with local regulations. 
 
Broadweigh is not designed to be used as part of a safety critical control system. If it is required for one then the 
integrator would need to fully assess its suitability. 
 
Broadweigh bows are subjected to a 200% proof load (static test coefficient of 2) and Broadweigh pins are 
subjected to a 150% proof load (static test coefficient of 1.5) before being calibrated as a whole assembly. 
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Inspection and Maintenance 
As with all rigging equipment, Broadweigh shackles and TwistLinks should be inspected before and after every use, 
ensuring that all the components are present and correct (bow, pin, bobbin or TwistLink, nut and r clip) and the 
serial IDs match. All load bearing components must be free from cuts, nicks, cracks, gouges or excessive wear and 
distortion. Any damaged Broadweigh shackles or components must be taken out of service and returned to your 
dealer to arrange refurbishment or scrapping. If you attempt to replace or swap any load bearing parts yourself 
ÔÈÅ ÕÎÉÔşÓ ÃÁÌÉÂÒÁÔÉÏÎ ×ÉÌÌ ÂÅ ÖÏÉÄŗ 
 
It is also important before every use to check that all the settings are as expected. The most safety critical settings 
to check are that the system zero and the units are correctly set (see the relevant sections in the manual). If these 
have been unknowingly changed you could end up with unexpected and misleading readings. 
"ÅÆÏÒÅ ÍÏÖÉÎÇ ÏÆÆÓÅÔ ÏÒ ÃÈÅÃËÉÎÇ ÁÎÙ ÒÅÁÄÉÎÇÓ ÐÌÅÁÓÅ ÅÎÓÕÒÅ ÔÈÁÔ ÔÈÅ ÓÈÁÃËÌÅşÓ ÔÅÍÐÅÒÁÔÕre has stabilised. When 
moved from different temperatures it can take up to an hour to reach the local ambient temperature. Once it has 
done so, the readings can accurately be checked. 
 
Always remember that damage to the shackle or its calibration can happen at any time. If you need to move the 
zero offset significantly then further investigation is required. This could take the form of a thorough examination 
and calibration check with a known load. Records should be kept of any calibration check so that you can see any 
movement over time. If the readings are out by more than 1 % or 25 kg or you have to zero out more than 50 kg, 
please return to your dealer to arrange recalibration. 
 
These measures should be used in conjunction with your own thorough examination routine at the same intervals 
you have set for normal shackles. This will vary due to local regulations but should not be less than every 6 months. 
Records of all thorough examinations should be kept. 
 
7Å ×ÏÕÌÄ ÒÅÃÏÍÍÅÎÄ ÃÈÅÃËÉÎÇ ÙÏÕÒ ÓÈÁÃËÌÅşÓ ÏÕÔÐÕÔ with a known load at least once a year and a return to the 
factory for a calibration check every two years. 
 
There are very few maintenance requirements. The Broadweigh shackles, TwistLinks and battery enclosures need to 
be kept clean, threads clear of debris and protected from corrosion.  
 
Do not overtighten screws when replacing batteries. Damage caused by overtightening is not covered under 
manufacturer warranty. 
 
Remove the batteries if being stored for an extended period. Leaking batteries can damage the circuitry. 
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Product Quick Locator 
This section allows you to locate your product quickly to navigate to the correct section of the manual. 
 
Shackles 

BW-S325 BW-S475 BW-S475-TL BW-TL 
 
Base Station 

BW-BSue BW-BSd BW-BSi  

 
Handheld Display 

BW-HR BW-HA 
 
Relay Output 

BW-RM1  

  

Alarms 
BW-WM1 

 

 
Active Repeater 

BW-AR  

 
Wind Speed Sensor 

BW-WSS  

 
Power Supplies 

SP1 PP1 
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Broadweigh Basic Principles 
There are some basic radio settings and concepts that should be understood to effectively configure, deploy, 
optimise and troubleshoot Broadweigh telemetry systems. 

Transmitters & Receivers 
Although all of the Broadweigh modules are in fact transceivers and transmit as well as receive, they tend to mainly 
operate as either a transmitter or receiver so we will choose to describe them as Transmitters and Receivers. 
The Broadweigh system was designed so that Transmitters are configured to send out messages at a user defined 
rate. Receivers can then use this data to analyse, display or perform other actions depending on their function.  
A PC and base station are only required to configure the modules although they may be part of a data collection 
system. Once configured the Broadweigh modules operate autonomously and only minimal control over the 
Transmitter modules is usually required, by Receiver modules, such as sleeping or waking. 

Transmitters 

These are the sensor modules that measure weight or wind speed etc and send messages containing the value and 
status information at regular intervals for use by Receiver modules or for delivering to a PC via a base station. 
Because these modules need to be very power efficient to operate on batteries they operate in three distinct 

modes. See Transmitter Module Modes of Operation  later. 

Receivers 

These modules use messages provided by Transmitters and have functionality such as handheld displays or relay 
modules. These modules may also offer control over Transmitter modules such as sleeping or waking. 

Radio Channel and Group Key 
To be able to communicate, two radio modules must share some basic settings. There are ways to learn these and 

to recover unknown settings and these are discussed later in the pairing  section. 

Radio Channel 

This is the frequency that the radio operates on. Broadweigh radio bandwidth is divided into 15 channels. Modules 
must be on the same channel to be able to transfer messages. 

Group Key 

Group keys are a way of isolating groups of modules even if they are operating on the same radio channel. This 
can improve efficiency and also offer security because no radio module can affect another or see their messages 
unless they share the same group key. 
A group key is defined by the user and is up to 15 alphanumeric characters.  
Group keys were introduced in v3.0 radio firmware in June 2015. New radio modules will work with older radio 
modules but group keys cannot be used. 
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Configuring Multiple Modules to Use the Same Radio Settings 
Please note that when you pair to a remote module the base station adopts the radio channel and group key of 
the remote module. 
To set the group key for a set of remote modules you can either: 
 

Pair to each one in turn and set their radio channel and group key 
or 

Configure the base station by holding the shift key and clicking the Pair button on the Home page. Then 

configure the base station to the required radio settings. Next use the tool on the radio settings advanced 
page to pair to each module in the set to configure their radio settings to match the base station. 

ID and Data Tags 
To configure a module its ID is used in communications. This is a unique 6 character identifier, such as FF1234, 
which is allocated at the factory. This ID is hexadecimal so can consist of numbers 0-9 and letters A-F. 
If a module is a Transmitter it sends messages without broadcasting its ID. It identifies messages by using a Data 
Tag. This tag is a 4 character hexadecimal number and can be configured by the user. When modules leave the 
factory this data tag is set to the last 4 characters of its ID. 
When Receiver modules or software want to use messages sent by Transmitter modules they identify the message 
they want by this Data Tag.  
The reason Transmitter module messages are identified by a Data Tag rather than the unique ID is that this allows 
replacement of a Transmitter module without having to reconfigure the many Receiver modules that may be using 
its messages. It is only necessary to configure the replacement Transmitter module with the same data tag, radio 
channel and group key and the rest of the system will not notice the difference. 

Transmitter Module Modes of Operation 

Normal 

Normal mode involves taking a reading and sending a message then entering into a very low power state before 
taking the next reading to maximise battery life.  
Because it is not possible to communicate with the Transmitter module during this low power staÔÅ Á ŞÃÏÎÆÉÇÕÒÁÔÉÏÎş 
mode is required.  

Configuration 

Configuration mode forces the modules to pause in sending their messages and to disable their low power state to 
ÅÎÁÂÌÅ ÃÏÎÆÉÇÕÒÁÔÉÏÎ ÔÏ ÔÁËÅ ÐÌÁÃÅŗ 4ÈÉÓ ÉÓ ÅÁÓÉÌÙ ÁÃÈÉÅÖÅÄ ÂÙ ŞPairingş ×ÈÅÎ ÕÓÉÎÇ ÔÈÅ Broadweigh Toolkit software. 
/ÎÃÅ ÃÏÎÆÉÇÕÒÁÔÉÏÎ ÉÓ ÃÏÍÐÌÅÔÅ ÔÈÅ ÍÏÄÕÌÅÓ ×ÉÌÌ ÒÅÓÕÍÅ ÔÈÅÉÒ Şnormalş ÍÏÄÅ ÏÐÅÒÁÔÉÏÎŗ 

Sleep 

The last mode is sleep. Modules can be sent to sleep by other modules or they can go to sleep themselves when 
their messages are no longer being used. See Sleep Delay Settings later. 
When sleeping, the modules can be awakened on demand by other modules or software via the base station. 

Smart Sleep 

For Gen 3 shackles Smart Sleep was introduced and replaces the standard Sleep. Unlike standard Sleep mode, 
Smart Sleep adds two important features. 
Transmissions still take place at a new reduced rate. This defaults to a transmission every 10 seconds. In some cases 
this is a good enough rate for the system to operate at permanently so the shackles need never be woken (Where 
they would transmit at a faster rate which is every second by default). 
The second feature is that the shackles can automatically wake when the weight changes thus automatically 
providing data at a faster rate when changes to the load have occurred and so the data becomes more interesting. 
 
Disabling smart sleep enables shackles to operate as before. 
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Transmitter Module Sleep Delay Settings 
Transmitter modules have a Sleep Delay setting (set in seconds) which allows the modules to go into Sleep or 
Smart Sleep mode when their data messages are no longer required. This allows much longer battery life to be 
achieved.  
Setting Sleep Delay to zero disables this function in the Transmitter modules and they will only go into Sleep mode 
when told to do so.  
Most Receiver modules and Broadweigh software send Stay Awake messages when they see messages arrive from 
Transmitter modules. In the Transmitter modules, if the Sleep Delay time period has elapsed without a Stay Awake 
message arriving then the module will enter Sleep mode. 
Usually the Stay Awake messages are sent every 5 seconds so Sleep Delays should be set to at least 10 seconds 
but can be set to anything up to an hour for situations where the Receiver is likely to be out of range for periods 
of time but where the Transmitter module is required to stay awake and in normal operational mode during that 
time. Sleep Delays default to 900 seconds when in simple configuration mode but could be manually configured 
less than this but it is not recommended to set below 30 seconds. 

Pairing 
Because you need to know the radio settings configured in a module to be able to configure it, and there are no 
visible clues to what those settings may be, there is a feature used by Broadweigh modules that enable the radio 
settings (i.e. the radio channel and the group key) to be determined and matched between two Broadweigh 
modules. 
Pairing is only required to determine and match radio settings and optionally to put Broadweigh Transmitter 
modules in configuration mode. Because in some installations the Broadweigh modules can be buried deep inside 
other equipment there had to be a way of indicating that a module has been selected to pair with without having 
physical access to that module. Pairing was therefore designed to be activated by removing and re-applying the 

ÍÏÄÕÌÅşÓ ÐÏ×ÅÒŗ )Î ÓÏÍÅ ÃÁÓÅÓ ÔÈÉÓ ÉÓ ÎÏÔ ÐÒÁÃÔÉÃÁÌ ÓÏ ÁÎÏÔÈÅÒ ÐÏÓÓÉÂÌÅ ÓÏÌÕÔÉÏÎ ÉÓ Soft Pairing. 
 
Gen 3 shackles are manufactured with a magnetic power disconnection module which allows them to be power 
cycled for pairing without having to remove the lid or batteries.  

¶ Hold fob with the flat side against the middle of the underside of the enclosure.  

¶ Press the Pair button in the toolkit  

¶ Move the fob away from the enclosure in one swift motion 
 
Make sure that the fob is moved far enough away so as not to keep triggering the disconnection module as this 
could result in a poor pair. 

 

This module is also available to retrofit to shackles so it is not apparent from looking at a shackles build revision or 
firmware revision whether it supports this feature. 
 
Flight case inserts will be available with integrated magnet which will automatically disconnect the power from 
shackles while they are stored in the flight case. Suitably placed magnets placed in existing storage inserts would 
also allow batteries to be disconnected automatically. 
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Pairing From Broadweigh Toolkit 

When using the Broadweigh Toolkit and a base station, pairing is used to connect to a module without having to 
knÏ× ÁÎÙÔÈÉÎÇ ÁÂÏÕÔ ÉÔ ÂÅÆÏÒÅÈÁÎÄŗ 4Ï ÐÁÉÒŔ ÒÅÍÏÖÅ ÐÏ×ÅÒ ÆÒÏÍ ÔÈÅ ÒÅÑÕÉÒÅÄ ÍÏÄÕÌÅŔ ÃÌÉÃË Á Ş0ÁÉÒş ÂÕÔÔÏÎ ÉÎ ÔÈÅ 
software and re-apply power to the module. The base station and module negotiate settings and the base station 
is automatically configured to match the radio settings from the module and places the module into configuration 
mode. Now the module can be configured and when complete it will return to normal operational mode. 

Pairing From a Receiver Module 

Some Receiver modules allow pairing to a Transmitter module without requiring the Broadweigh Toolkit. For 
example, the BW-HR handheld display offers this feature by turning it on while holding a certain key after which 
the power is applied to the Transmitter module. The radio settings are then negotiated and the Transmitter module 
is automatically configured to match the handheld radio settings. The handheld learns the ID and data tags 
required to be able to use messages from the Transmitter module.  In this case no configuration mode is required 
so the Transmitter module simply continues to operate in normal mode but with altered radio settings. 

Soft Pairing 
Pairing by power cycling is absolute and will work under all circumstances (where there is sufficient radio signal 
and bandwidth on channel 16 and the currently selected radio channel). However, sometimes access to the power 
supply of a module that you want to pair to can be restricted, a module 20 meters up a tower for example, so the 
Broadweigh Toolkit offers a way to soft pair. 
To achieve this you need to know the radio channel and group key of the remote module and configure the base 
station to match this. You must also know the unique ID of the module and armed with this you can soft pair to the 
module. This works well with Receiver modules as they are not operating in low power modes but the software 
does need to try and change Transmitter modules from their normal operation mode into configuration mode 
therefore modules with transmission intervals greater than 5 seconds may be difficult to soft pair to. 
This may not always work reliably in high traffic or high noise environments because there are a lot of messages 
that need to be sent between the base station and the remote module which can be upset by the presence of too 
many other messages on the same radio channel. 

Configuring an Attached Base Station 
Because a base station is attached to your computer when you are using the Broadweigh Toolkit you do not pair 
to it the same way as with other Broadweigh modules. To configure the base station using the Toolkit hold the shift 

key and click the Pair button on the Home page.  

Asynchronous Operation and Logging 
Transmitters send their messages at a fixed user defined interval regardless of whether anything is listening. This 
message interval is timed from when the Transmitter has been woken or powered on so there is no 
synchronisation of when the actual measurement is taken between different transmitters. 
If you are logging information from multiple Transmitters using multiple channel logging software you should be 
aware of how the software will store and record values. 
The software stores the message values as they arrive from each Transmitter and when a log is to be recorded it is 
the last value received by each Transmitter that is used. 
This means that the values that are recorded could have been measured at any point during the Transmitter 
message interval. 
 
For example, if there are 10 Transmitters operating at 1000 ms message interval then when the values are recorded 
to the log file you can only be sure that those values had been recorded within 1000 ms of each other. 
 
So if there is a requirement that recorded sets of readings are within a certain time of each other, then that time is 
the maximum message interval that should be set for the Transmitters regardless of the actual log interval of the 
software (Which should always be greater than the Transmitter message interval). 
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Bandwidth 
Each radio channel (1-15) has a finite ability to carry information. When modules do not need to communicate with 
each other they can be configured on separate radio channels and do not affect each other. 
However, when multiple modules are on the same radio channel, even if they use different group keys, they are all 
contributing to filling t he available bandwidth. 
Each message transmitted takes up around 3 milliseconds so if everything worked perfectly and all modules 
transmitted at just the right time and with no gaps between then there could only ever be 300 messages per 
second being transmitted on any one radio channel. 
In reality there are factors that reduce this capacity. 
Each module uses a technique to detect whether anyone else is transmitting before it transmits itself and this takes 
a finite time. There can also be interference from other sources that can delay module transmissions. 
Because of the transmission rate flexibility of the Broadweigh modules there could be a few modules transmitting 
messages at fast rates or many modules transmitting messages at slow rates or any combination of these. 
Practically there is a limit of around 200 messages per second available per radio channel. 
 
It should be noted that as the number of Transmitter modules increases there is more chance of message collisions 
and so more messages are lost (remember that the Transmitter modules are sending their messages out at regular 
intervals) thus reducing the average number of messages per second arriving per module. 
So, for example, 2 modules may transmit at 100 times per second or 100 modules at a rate of 1 per second. 

Repeaters and Repeater Subgroups 
Repeaters are able to retransmit messages so that the repeated signal is stronger than the original and so can 
increase the range of systems or can bypass obstacles.  
The repeater must be configured to operate on the same radio channel and use the same group keys as those 
modules it is repeating. 
Because the radio traffic is effectively doubled by a repeater there is a mechanism to reduce unnecessary 
repetition of messages. 
Sometimes a repeater will still see messages from modules that do not need to be repeated (Thus filling up 
available bandwidth) so both repeaters and all other Broadweigh modules have a setting called the repeater 
subgroup.  
By default all subgroup settings are set to zero. A repeater will repeat a message from all modules whose 
subgroup is either zero or matches its own subgroup. If a repeater subgroup is zero it will repeat messages from all 
modules. 
This is a simple way to break down modules into smaller groups and control what messages get repeated. 
Changing the repeater subgroup is not normally necessary unless the bandwidth is very full due to either many 
Transmitter modules being present or very fast transmissions from modules. 
So, for example, 2 modules may transmit at 100 times per second or 100 modules at a rate of 1 per second. 
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Broadweigh Toolkit 
To configure the modules you must use the Broadweigh Toolkit software application. This can be downloaded from 
our web site or may be shipped with your products. 
The software is suitable for all versions of Windows. 
Run setup.exe and follow the prompts to install the software. 
 
In the Toolkit all items that can be changed or interacted with by the user are coloured orange.  
To change a value just click on the relevant orange item. You will then be presented with a new dialog window 
allowing you to change the value.  
This may use a slider, text box or list to allow your new value to be entered. 
 
A base station will also be required to configure the Broadweigh modules. You just need to plug this into a USB 
socket on your PC.  
 

 Do not pair to multiple modules with multiple instances of the toolkit at the same time. 
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Common Toolkit Pages 
These pages in the Broadweigh Toolkit are common to many connected modules. 
 
Double-clicking the icon in the top left of the window will place a screenshot image of the current page into the 
clipboard. 

Setup Base Station Communications 

 

Select the appropriate interface type for the connected base station. This will usually be USB.  If the base station is 
connected via a serial port then you will need to know the COM port it is connected to and the baud  rate. 
The Base Station Address is usually 1. This will only ever be different if it has been changed on base stations to 
support multi base station configurations. 
 
Click the Home button to attempt communications with the base station. 
If no communications can be established the toolkit will remain on this page. You will need to check that the base 
station is powered and that it is connected to any converters correctly. 
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Spectrum Analyser 

 

The spectrum analyser page is provided as a tool to use when conducting a site survey before installation, or to 
diagnose poor communications issues. 
 
This page shows the radio signal levels detected across all the channels available to the Broadweigh series of 
modules. Using this tool may help in detecting noisy areas and allow you to decide on which channels you may 
want to use. 
 
Although 16 channels are shown the Broadweigh modules operate over radio channels 1 to 15. Channel 16 is 
reserved for pairing negotiation. 
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Planar View Parts 

 

 Note that the detection is taking place at the base station so it may be necessary to attach 

a base station to a laptop to enable a full environmental survey to be undertaken. 

 
Real-time Detected 
Signal 
 

The white trace shows the real-time level of detected signal. On its own this information 
only really indicates where other radios are operating. Broadweigh works fine with 
other transmissions but you may want to stay away from channels that have a lot of 
activity when there are other quiet channels available. 
 

Peak Detected Signal 
 

The shaded background shows the peak signal detected across the band. This is more 
useful than the real-time trace because, over time, this build a picture of where the 
traffic has the highest power. 
 

Minimum Detected 
Signal 

 

The red trace is very important and shows the minimum signal level detected across the 
band. In a good, quiet RF environment these red traces will not be visible but where 
there is a high level of broadband noise or very high amounts of radio traffic you may 
see channels that show red areas. As long as these remain below the CCA (Clear 
Channel Assessment) thresholds for the Broadweigh radio modules deployed (<=v3.x 
or >=v4.0) the Broadweigh radios will still operate but given the choice select a channel 
that does not show a high minimum signal level. 
As levels start to increase above -95db this will start to reduce maximum achievable 
radio range. 
 

Band Noise Floor This indicates the lowest signal level across the entire band. Usually this will be off the 
bottom of the chart but when this is visible it can indicate underlying issues with the 
environment that could affect the Broadweigh radio operation.  As levels start to 
increase above -95db this will start to reduce maximum achievable radio range. 
 

Radio v3.x CCA 
Threshold 

This orange dotted line indicates the signal level at which the version 3.x (and below) 
radio firmware will not transmit. Any signals detected larger than this level will stop the 
module from transmitting. Usually this is not a problem as Broadweigh radio works in 
harmony with other radio systems and will transmit in the gaps between other radio 
transmissions. However, if the Minimum Detected Signal is close to, or above, this level 
then the Broadweigh radio system will cease to function. 
 

Radio v4.0 CCA 
Threshold 

Version 4.0 radio modules have a revised CCA threshold to allow them to work better 
in high noise RF environments. 
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Version 5.0 Radio 
 

Version 5.0 radio modules (Fitted on all Gen 3 shackles) have an adaptive CCA 
threshold which starts off at the red dotted line but will drop to the orange dotted line 
as the channel noise floor is tracked. If the noise floor increases the CCA threshold will 
adapt.  
This adaptive nature allows for the lowest CCA threshold required to transmit 
successfully but to avoid transmitting over other far located transmitters as long as their 
signal level is above the noise floor. 

Examples 

 

 

This shows a good RF environment. The Band Noise Floor is low and there are no red traces indicating that there 
are plenty of signal free gaps to enable Broadweigh to transmit. There is traffic across the whole band with higher 
signal traffic between channels 11 to 15, but there is nothing that would affect Broadweigh operation. 

 

Here we can see some visible red traces indicating the minimum signal levels. Around channel 2 there is something 
transmitting constantly but the signal is so low that Broadweigh would operate fine anyway. However, channel 12 
shows that there is a constant transmission that is above the v3.x radio CCA threshold so those Broadweigh radios 
would not function on channel 12. Version 4.0 and above Broadweigh radios would function but communications 
may be erratic and certainly the range and coverage would be reduced. It would not be a good idea to use 
channel 12. 
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Above we can see a scenario where the entire band noise floor is high. This means that across all channels the 
range achievable will be reduced because Broadweigh transmissions from distant modules will be swamped by the 
constant signal from the noise floor. For most channels the minimum signal level is below the CCA threshold, so as 
long as the Broadweigh signal is strong enough the system will still work. However, note the sloping nature of the 
red trace. At around channel 16 the minimum signal level is at the level of the v3.x radio CCA threshold so version 
3.x radios would not be able to pair because channel 16 is used in the pairing negotiation. V4.0 radios would still 
operate successfully.  
 

 Certain PC USB 3.0 ports that are unshielded are known to have radio emission issues that 

can result in exactly the above scenario. This will always have the effect of reducing the 

operating range if a USB base station is used and the antenna is positioned close to the 

USB 3.0 port. This affects base station dongles mostly, but can affect any base station 

placed close to the USB port. Not all USB 3.0 ports exhibit this problem. Plugging into an 

adjacent USB 2.0 port may or may not fix the issue depending on internal PC architecture. 

Use a USB port away from USB 3.0 ports or use a short USB extension cable if affected. This 

affects all 2.4GHz electronics and transmitters not just Broadweigh. 

 
 

 

This shows how the display would look if the band noise floor slowly crept up. The red trace is only visible on 
channel 12 but other channels that were once OK (Having a very low minimum signal level) now have a viewable 
level of minimum signal noise. A double-click on the planar chart would reset the peak and minimum calculations 
so the minimum red trace would then follow the more recent higher noise floor. 
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Channel Monitor  

 

This page shows a summary of data sent by transmitter modules. 
You can see the Data Tag of transmitted messages along with the tota l number of messages received, the 
transmission rate, link quality, data value and any error messages. 
Base stations built after June 2015 can also list modules that are sleeping. These will show an ID instead of a Data 
Tag. 
Gen 3 shackles with Smart Sleep will show a line entry for both sleeping ID and transmitting Data Tag. 
 

 To see any data the base station must be on the same radio channel as the transmitters 
and must have a matching Group Key 

 
The radio channel of the base station can be changed by clicking the channel tabs along the top of the page. 
 
If you want to change the Group Key of the attached base station you need to configure its radio settings. See 

Configure Base Station 
 
 
Items you can change or interact with: 
 
Radio Channel Tabs Click a tab to change the radio channel the base station is operating on 

 
Clear List Clear all detected messages from the list 

 
Wake All Wake all modules on the current radio channel 
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Start Logging Asks for a filename then logs the received data to a CSV file in the following 
format: 
 

Data Tag, Elasped ms, Value  

 
View Last Log Will launch the application associated with CSV files and open the last logged file. 

 
Move Group Channel If the base station has a group key set then this button will be visible. Once at 

least one module is present in the list this button will become enabled. Clicking it 
will ask the user for a new radio channel then all detected transmitters, along with 
any other modules on the same channel such as handhelds, will all be moved to 
the selected channel. Once this has been achieved the base station itself will 
move and the list will start to fill again with messages on the new radio channel. 
 

 You will only see a list of detected transmitters on this page 
so you will need to ensure that any other receiver modules in 
the group are available to be woken.  
When this button is clicked all modules on the same radio 
channel and group key will be woken before they are 
changed to the target radio channel. 
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 View Real-Time RSS 

If the base station has version 4.1 or greater radio firmware this icon will be 
displayed in the top right of the tabbed viewport. Click to view the real -time RSSI 
levels and allocated adaptive clear channel assessment (CCA) threshold level. 

 

The white trace shows the real-time, sampled RSSI levels and the red trace shows 
the current CCA threshold allocated for the current radio channel environment. 
This chart shows only representitive RSSI levels as it is sampled at 10Hz but the 
important property is the lowest RSSI levels seen as this is what is used to 
determine the CCA threshold to use. 
In simple terms the transmitter will be able to transmit when the detected RSSI 
level is lower that the red trace. 
The text below the chart assesses the channel suitability and reports depending 
on the currently allocated CCA threshold level. 
 
> -66 Critical, >-70 Very Poor, > -75 Poor, > -80 OK, 
> -85 Very Good, >= -88 Excellent 

 
The selected channel may be assessed as excellent in terms of its background 
RSSI noise level but may still be unsuitable due to too much traffic. 

 
 

 

Return to view received packet list. 
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Home 

 

You now have successful communications with the base station so you can now pair with our remote Broadweigh 
module or you can select the Spectrum Analyser mode or Data Provider Monitor mode. 

Connecting to a remote module 

To connect to a remote module you will pair. This is achieved by power cycling the module. Pairing removes the 
need to know the radio settings of the module you are connecting to and also ensures that it is in a suitable state 
for configuration. 
 
Pairing Procedure 

¶ Remove power from the Broadweigh module. 

¶ Click the Pair button on the Toolkit. 

¶ Re-apply power to the Broadweigh module within 10 seconds. 

¶ Alternatively, with Gen 3 shackles (and other shackles fitted with a magnetic switch) click the pair button in 
the Toolkit then use the fob as described in the Pairing section. 

 

When you connect successfully the Toolkit will change to the Information  page. If the pairing fails try again. 

 Pairing with the toolkit will not change the radio configuration settings of the connected 
module. The base station radio settings will be changed to match those of the remote 
module. 

 When the toolkit connects to a remote module to enable configuration it will usually inhibit 
the normal operational transmission of messages 
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Connecting to the attached base station module 

To pair to and configure the connected base station, hold the shift key and click the Pair button. 

Manual Connection 

If you cannot get to the power supply of the remote module you can attempt to connect manually using Soft 

Pairingŗ #ÌÉÃË ÔÈÅ Ş#ÌÉÃË (ÅÒÅş ÌÉÎË ÁÔ ÔÈÅ ÂÏÔÔÏÍ ÏÆ ÔÈÅ ÐÁÇe and follow the prompts. 
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Information 

 

Once successfully paired to a module this page is displayed showing information about the connected module.  
Calibration Date and Peak Value Measured will only be visible for modules that support these features. 
 
Items you can change: 
Name You can enter a short description which may help you to identify this module. 

 
Features 
Each module may support certain features which are indicated on this page. If the feature is greyed out then it is 
not supported. If it is coloured then it is supported. 
 

 Some transmitter modules may have had their calibration protected. This indicates 
that you cannot calibrate this module. 
 

 Group Keys were introduced in 2015 so modules built before this date will not 
support this feature. This indicates that the connected module can support them 
 

 This indicates that the connected module can support Group Keys and that one has 
been configured for this module 
 

 Applicable to a base station only. This indicates that on the Channel Monitor  page 
modules that are sleeping will also be listed 
 

 Extended range radios were introduced to the Broadweigh range in 2015. This 
indicates that the connected module has an extended range radio fitted. 
 

 V4.0 radio modules introduce better performance in hostile RF environments. This 
includes better pairing and reception as well as battery life. V5.0 radio modules will 
display Hostile RF Adaptive as this supports Adaptive CCA Threshold functionality. 
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Battery and Radio Levels 

 

Here you can see the voltage of the battery and the radio signal levels at the base station and the remote 
transmitter module. This simple view gives an LQI value which stands for Link Quality Indicator. This value will 
range from 0 to 100 and anywhere within this band you should still achieve communications. As the level drops 
towards zero communications may become intermittent but still achievable. 
 
On modules that are battery powered the battery voltage section will be visible. You can set the level at which the 
transmitter module reports a low battery. (At 2.1 V the module will stop working) 
If the battery voltage is below the Low Battery Level the bar will be coloured orange. 
 
Items you can change: 
Low Battery Level Click this item to set the battery low level. Note: This is not displayed when 

shackles are used in Simple Configuration Mode. 
 

Advanced Button Clicking this will give more detailed information on the RSSI and CV levels of the 
received radio packets. 
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Battery and Radio Levels Advanced 

 

LQI value which stands for Link Quality Indicator. This value will range from 0 to 100 and within this band you 
should still achieve communications. As the level drops towards zero communications may become intermittent but 
still achievable. The LQI value is derived from the RSSI and CV values. 
 
RSSI is the Radio Signal Strength Indicator and indicates the received dB level which will range from about -30 
which is a good signal to -98 which is a weak signal. 
 
CV is the Correlation Value and indicates how well the signal can be decoded. This ranges from 55 which is a poor 
quality signal and 110 which is an excellent signal. 
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Radio Settings 

 

Here you can change the channel and group key for the connected module. 
 
Items you can change: 
Channel Select a radio channel between 1 and 15. The default is channel 1. You can use the 

Spectrum Analyser mode to determine a good clean channel to use. 
 

Group Key Only visible on modules that support Group Keys . 
Only modules with identical group keys can communicate. This allows isolation of 
different groups of modules on the same channel or ensures the security of data.  
Early versions of Broadweigh modules do not support Group Keys and this option will 
not be visible in the Toolkit. 
To use modules that support Group Keys with older modules that do not then the 
Group Keys must be blank. 
 

Regulatory Region Power 
Limit 
 

For devices that are used in regions where regulations allow a larger radio power 
output than the level set at manufacture then this section will be enabled. 
The default is ETSI Restricted but where allowed (such as USA and Canada) the 
option of Full Power will be available. 
 

Advanced This displays the Radio Settings Advanced page described below. 
This button is not visible when connected to a shackle in simple configuration mode. 
 




























































































































































































































































