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Introduction  / Overview 
The T24 Telemetry range of products provide remote measurement of a variety of inputs allowing the results to 

be relayed to a computer or PLC or to feed the data into other T24 modules that provide their own outputs such 

as analogue, ASCII serial or LED display for example. 

The radios operate on the licence free 2.4GHz band and are approved for FCC, IC and European use. 

The flexible transmission rates and low power usage allows for long battery life for remote modules. 

Free Toolkit software provides simplified configuration of modules and other free software provides logging and 

visualisation functionality for Windows PCs. 
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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 green and are underlined. 

Product Quick Locator 
This section allows you to locate your product quickly to navigate to the correct section of the manual.  

 

Strain Input  

T24-ACM-SA T24-ACMi-SA T24-ACMm-SA T24-SAe T24-SAi  

T24-S-325 T24-S475 T24-S900    

Strain Input Fast  

T24-ACM-SAf T24-ACMi-SAf T24-ACMm-SAf T24-SAfe T24-SAfi  

Voltage Input  

T24-ACM-VA T24-ACMi-VA T24-ACMm-VA T24-VAe T24-VAi  

Current Input  

T24-ACM-IA T24-ACMi-IA T24-ACMm-IA T24-IAe T24-IAi  

Temperature Input  

T24-ACM-TA T24-ACMi-TA T24-ACMm-TA T24-TAe T24-TAi  

T24-ACM-TCA T24-ACMi-TCA T24-ACMm-TCA T24-TCAe T24-TCAi  

      

Resistance Potentiometer Input  

T24-ACM-RA T24-ACMi-RA T24-ACMm-RA T24-RAe T24-RAi  

Pulse Input  

T24-ACM-PA T24-ACMi-PA T24-ACMm-PA T24-PAe T24-PAi  

Wind  Speed 

T24-WSS T24-WSSp     

Line Tensiometer  

T24-LT1      

Base Stations 

T24-BSi T24-BSu T24-BSue T24-BSd   

Gateways 

T24-GW1 SS-GT24B-A  

Repeaters 

T24-AR      

Receivers 

T24-HS T24-HA T24-HR T24-AO1 T24-AO1i T24-RM1 

T24-SO T24-HLT T24-LD1 T24-PR1 T24-RDC T24-DWS 

Power Supplies  

T24-BC1 PP1 SP1    

Antennas  

T24-ANTA T24-ANTB T24-ANTC T24-ANTD T24-ANTE  

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%3A%2F%2Fhelp.adobe.com%2Fen_US%2Freader%2Fusing%2FWSebddb957d123ebb0-6ce8d6aa129c97ce1eb-7fff.html&ei=wNN2VZ2qCYqsU_6GgOgJ&bvm=bv.95039771,d.d24&psig=AFQjCNHJac3N6Z03LC7pchh7rYorP2lrQg&ust=1433937180304719
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T24 Telemetry Basic Principles 
There are some basic radio settings and concepts that should be understood to effectively configure, deploy, 

optimise and troubleshoot T24 telemetry systems. 

Transmitters & Receivers 
Although all of the T24 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 T24 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 T24 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 strain, voltage, temperature etc. and send messages containing the 

sensor 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, large 

displays, analogue outputs and 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. T24 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 March 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 then 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 state a 

ôconfigurationõ mode is required.  

Configuration  

Configuration mode forces the modules to pause in sending their messages and to disable their low power state 

to enable configuration to take place. This is easily achieved by ôPairingõ when using the T24 Toolkit software. 

Once configuration is complete the modules will resume their ônormal õ mode operation. 

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. 
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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 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 T24 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 Transmit ter module is required to stay awake and in normal operational mode during that 

time. It is usual that Sleep Delays are set somewhere between 30 and 300 seconds when required. 

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 T24 modules that enable the radio settings 

(i.e. the radio channel and the group key) to be determined and matched between two T24 modules.  

Pairing is only required to determine and match radio settings and optionally to put T24 Transmitter modules in 

configuration mode . Because in some installations the T24 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 moduleõs power. 

In some cases this is not practical so another possible solution is Soft Pairing  see later. 

Pairing From T24 Toolkit 

When using the T24 Toolkit and a base station, pairing is used to connect to a module without having to know 

anything about it beforehand. To pair, remove power from the required module, click a ôPairõ button in the 

software and re-apply power to the modul e. 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 T24 Toolkit. For example 

some handheld readers offer this feature by turning them 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.  
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Soft Pairing 
Pairing by power cycling is absolute and will work under all circumstances. However, sometimes access to the 

power supply of a module that you want to pair to can be restricted, a module 20 met res up a tower for example, 

so the T24 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 operati on 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. If a connection cannot be made then power cycle pairing may 

be the only option.  

Configuring an Attached Base Station 
Because a base station is attached to your computer when you are using the T24 Toolkit you do not pair to it the 

same way as with other T24 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 333ms message interval then when the values are recorded 

to the log file you can only  be sure that those values had been recorded within 333ms 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 the 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 T24 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 T24 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. 
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T24 Toolkit 
To configure the modules you must use the T24 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 green.  

To change a value just click on the relevant green 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 T24 modules. If you have a USB version of the base station 

(T24-BSu or T24-BSue) then you just need to plug this into a USB socket on your PC. If you are using an 

alternative base station then please refer to the appropriate section of this manual. 

 

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 T24 Toolkit are applicable to all 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.   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 T24 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 T24 modules operate over radio channels 1 to 15. Channel 16 is reserved for 

pairing negotiation.  
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Planar View Parts 

 

 

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. T24 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 T24 radio 

modules deployed (<=v3.x or >=v 4.0) the T24 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 T24 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 

T24 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 T24 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 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 T24 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 T24 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 T24 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 T24 radios 

would not function on channel 12. Version 4.0 and above T24 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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Here 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 T24 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 T24 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.  

 

 

 

 

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.  

 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 T24. 
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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 total number of messages received, the 

transmission rate, link quality, data value and any error messages. 

Some base stations can also list modules that are sleeping. These will show an ID instead of a 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 and matching Group Key 
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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 m s, 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 all other modules on the same channel and group key 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 T24 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 T24 module. 

¶ Click the Pair button on the Toolkit.  

¶ You now have 10 seconds to re-apply power to the T24 module. 

 

If 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 connect 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 

Pairing. Click the ôClick Hereõ link at the bottom of the page and follow the prompts. 
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Information  

 

Once successfully paired to a module this page is displayed showing you information about the connected 

module.  

 

Items you can change:  

Name You can enter a short description which may help you recognise this module in 

the future. 

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 T24 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. 
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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 within this band you should still achieve communications. As the level drops towards 

zero communications may become intermittent but stil l 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 2.1V 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. 

 

 

Clicking the Advanced button 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. 

 

RSSI is effectively 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 determi ne a good clean channel to use. 

 

Group Key Only visible on modules that support Group Keys. 

Only modules with identical group keys can communicate. You can isolate groups 

of modules on the same channel or just use the key to ensure the data cannot be 

read by somebody else. Early versions of T24 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.  

 

The following two options are not visible when changing radio settings for a base 

station. In that case changes are immediate. 

 

Reset Module Only Only enabled once a change has been made.  

When radio settings are changed they do not take effect immediately but require a 

reset or power cycle. This button forces the connected module to adopt the new 

settings but keeps the base station on the existing settings. The home page is then 

shown. 

 

Reset Module and base 

Station 

Only enabled once a change has been made.  

When radio settings are changed they do not take effect immediately but require a 

reset or power cycle. This button forces both the connected module and the base 

station to adopt the new changes and re-establishes a connection. 
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Radio Settings Advanced 

 

Here you can change the repeater subgroup settings for the connected module. Also a tool is provided to quickly 

match remote module radio settings to the base station radio settings.  

 

 

Items you can change:  

Repeater Subgroup Select a repeater subgroup for this module. The default is zero which will let all 

repeaters repeat messages from this module. See Repeaters and repeater 

Subgroups 

 

Remote Module Radio 

Settings Tool 

To quickly set a batch of remote modules to match the radio settings of the 

base station you can use this tool. Usually this is arrived at by pairing with the 

base station by holding the shift key whilst clicking the Pair button on the 

Home page. 

 

To change the remote module radio settings: 

¶ Remove remote module power 

¶ Click the Click Here link on the page 

¶ Apply power to the remote module  

 

The Toolkit will remain unchanged and still paired to whatever module or base 

station it was paired to but the remote module will have changed its radio 

settings. 
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Save and Restore 

 

Here you can save the module settings to a file on your PC so that they can be later loaded back into the same or 

different module. 

 

Items you can change : 

Save Click this button to open a file dialog window to allow you to select a filename 

and location to save the configuration file to.  

All configuration information including calibration data will be saved to the file.  

The file extension is tcf . 

 

Restore Click this button to open a file dialog window to allow you to select a filename 

and location of a previously saved file to load into the connected module. 

All configuration information including  user calibration data will be 

overwritten. 

The file extension is tcf . 
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Transmitter Modules 
T24 Transmitters are the modules that connect to a sensor or have an input signal applied and periodically 

transmit messages containing the value read from the sensor or input. 

T24-ACM-SA, T24-ACMi-SA, T24-ACMm-SA, T24-SAe, T24-SAi 

Overview 

The range of SA modules provide measurement from strain gauges and load cells. 

Order Codes 

T24-SAe 

 

OEM strain transmitter module with external antenna 

UFL connector. 

T24-SAi 

 

OEM strain transmitter module with integral antenna. 

T24-ACM-SA 

 

Strain transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-SA 

 

Strain transmitter module mounted in medium  

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-SA 

 

Strain transmitter module mounted in small enclosure 

with screw terminals to connect external 3V power 

supply. 
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Connections 

T24-SAe, T24-SAi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 Volt power supply or batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

Strain gauge connection is 4 wire as follows: 

 

The resistance of the strain gauge can be between 85 and 5000 ohms. The T24-SA can support up to four  350 

ohm strain gauges bridges attached in parallel (At the expense of reduced battery life). 

 

The cable lengths between the T24-SA and the gauges should be kept below three metres and generally as short 

as possible. 

As the measurement is four  wire then as the cable length increases the voltage drops in the cable will have more 

of an effect on the factory mV/V calibration.  

 

The strain gauge measurement is bi-directional, i.e. tension & compression. 

 

+EXC

SHLD
-EXC

-SIG
+SIG

This module is not  reverse polarity protected! 

The maximum voltage is 3.6 V! 
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T24-ACM-SA 

Power 

Power can be supplied by fitting two ôDõ cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The strain gauge input is connected to the module via a 2 part screw terminal block. 

 

Screw Terminal  Function  

1 +5 V Excitation 

2 +Signal 

3 -Signal 

4 -Excitation 

5 Shield 

A Digital Output  

B  

 

2 X D Cell Batteries

A
B

0V
+Supply

1
2
3
4
5

Power Jumper JP1

LED
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T24-ACMi-SA 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8 V per cell. 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

Screw Terminal  Function  

1 Shield 

2 - Excitation  

3 -Signal 

4 +Signal 

5 + 5 V Excitation 
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T24-ACMm-SA 

Power 

Power is supplied by connecting a 3 V supply to the terminals as shown below.  

 

 

Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Sensor 

 

 

Screw Terminal  Function  

5 -Excitation  

6 -Signal 

7 +Signal 

8 +5 V Excitation 

  

 

There is no reverse polarity protection 
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Using Completion Resistors 

 

The T24-ACMm has the option for users to add up to three completion resistors, these can be used to enable the 

T24-ACMm to accept half and quarter bridge strain input when a strain transmitter module is fitted.  The three 

completion resistors are located as shown below:  

 

If using a half bridge only R1 and R2 need to be fitted, we recommend low drift precision resistors to ensure 

reading stability typically 0.1% 5ppm/ oC. If using a quarter bridge R1, R2 and R3 must be fitted, R3 must be the 

same resistance as the single gauge being used in the quarter bridge. The diagram below shows how you should 

wire for full, half and quarter bridge configurations.  

Full Bridge  

 

 

Half Bridge  

 

 

Quarter Bridge 

Strain Element in Compression 

 

 

 

Strain Element in Tension 
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should be NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter  module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter  module and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20 °C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 300 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

 

Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This can vary between 5 milliseconds and close to the 

Transmit Interval. A shorter sample time means that the module is awake for 

less time so battery life is increased but at the expense of a reading with less 

noise free resolution. You can vary this to see the effect on battery life and 

noise free resolution. 
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Low Power Mode Unless the transmitter  module is non battery powered this should be set to 

Yes. In between transmissions the transmitter  module will enter sleep mode 

which, for some modules such as the strain gauge transmitter  module, will 

have a massive effect on battery life. 

A reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example. 

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Resistance This is only available for certain transmitter  modules. This is not a parameter 

of the module but information used by the battery life guide. Enter the 

resistance of the connected strain gauge in Ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HS handheld will 

be turned on and communicating with a transmitter module . 
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Calibration 

 

Here you can calibrate the transmitter  module and set a system zero if required. 

This simple page allows semi-automated calibration where you can apply known inputs to calibrate.  

This calibration includes linearisation and is automatically applied. 

See later for By Cert and Advanced  page where you can adjust individual gains and offsets. 

 

Calibration Process  

Â Decide on how many points you will calibrate over. 

Â Decide what weights will be applied (in ascending order) at each point. 

Â Enter the actual input (in the required units) that you want the module to read at each point.  

Â Now proceed to apply each input in turn (allowing a settle time) and click the Acquire  button at that point. 

You can now apply the next input and click Acquire  until all the points are completed.  

 The mV/V from the load cell must be ascending through each calibration point. 

 

The bottom of the page shows the Input Value  and the Calibrated Value . Once the second point has been 

acquired this Calibrated Value  should display the actual calibrated value. 

 

 

Items you can change : 

Number of Calibration Points Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Point 1 - 9 For each point enter the engineering unit value that you want the transmitter  

module to report at the applied input. i.e. 1.67  
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Acquire 1 - 9 Click this button when the input has been applied and the reading has been 

allowed to settle. This will acquire the reading and allow you to move to the 

next points. You will be able to click the button again to re -acquire. 

 

Start Again Click here to restart the calibration. 

 

System Zero Once calibrated you may want to remove a fixed system value. In the case of a 

strain gauge input this may be the weight of a sling, shackle, load bed etc. 

Apply the required input and click here to set the system zero. The current 

input will be removed from subsequent readings so that the reading will be 

zero. 

To edit this value manually click the Advanced  button.  

System Zero is stored in non-volatile memory in the transmitter  module. 

 

By Cert. You can click the By Cert button to calibrate against a sensor calibration 

sheet. You just need to enter the input values and associated engineering unit 

required output value of at least 2 points.  

This will take you to a different screen. 

 

Advanced Clicking the advanced button will allow you to edit the gains and offsets for 

each available calibration point. This will take you to a different screen. 
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Calibration by Certificate 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually from the calibration table or certificate for a load  cell without ever having to connect the load  cell. 

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

(mV/V shown in this 

screenshot) 

Enter the input point for which you will specify a required engineering output 

value 

 

Engineering Units 1 - 9 Enter the required engineering unit output for the specified input value  

 

Calibrate Click this button to calculate and update the module calibration 
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Calibration Advanced 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually. 

For example, if a strain gauge manufacturer provides a calibration table for a cell it may be possible to calculate 

gains and offsets and enter these values into the Advanced Calibration page without having to connect the strain 

gauge or apply weights. 

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

(mV/V shown in this 

screenshot) 

Enter the input point to which the associated interpolated gain and offset 

values will be applied. Note between points the gain and offset values are 

linearly interpolated. Inputs are extrapolated below point 1 and above point 9.  

 

Gain 1 - 9 Enter the gain value for associated point 

 

Offset 1 - 9 Enter the Offset value for associated point 

 

System Zero You can set the system zero value here or set it to zero to remove the system 

zero effect.  

 

Description of Linearisation Calculations  

The input value is looked up in a table of points starting from point 1. If the input mV/V is greater than the mV/V 

specified at that point then it is checked against the next point. When the best point has been found the Gain and 

Offset values from that point are applied to the mV/V value  as follows. 

 
Value = ( input  * Gain) ï Offset.  
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter  module will 

return to deep sleep if no Keep Awake message is received from a T24 

receiver.  The default is 60 seconds. 

 

Data Tag The data transmitted by the module is identified by a Data Tag. This is by 

default set to the last 4 digits of the module serial number.  

If by some chance you had two transmitter  modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the T24 -HS handheld. 

 

Startup Time Some transmitter  modules power a sensor from their excitation voltage. When 

coupled to a sensor with a slow startup time this setting is used to delay the 

measurement after wakeup from sleep between readings. This gives the 

sensor time to settle at the expense of battery life. 

For strain gauge inputs this settings should be set to zero. 

 

LED Mirror to Digital Output  When set to Yes each time the LED is active the digital output is active. 

This can be useful if the module is to be encapsulated or enclosed and 

enables a second LED to be externally mounted. This is very useful when using 

a T24-HR roaming handheld as the transmitter  module LED will activate while 

the handheld is in communications with the module.  

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your module and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-SAe, T24-SAi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-SA 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-SA 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-SA 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  

 

Antennas 

T24-SAi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-SAe  

Only the T24-SAe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-SA, T24-ACMi-SA, T24-ACMm-SA 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

Specification with 1000R bridge, 2.5mV/V, at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Strain Gauge Excitation System 4 Wire 

Strain Gauge Excitation Voltage 4. 5 5 5.25 Vdc 

Strain Gauge Drive Capability 85 - 5000 Ǻ 

Maximum Gauge Sensitivity (FR) 

T24-SA 

T24-SA-A 

T24-SA-B 

   

3.1 

5.3 

21.0 

 

+/ -mV/V 

+/ -mV/V 

+/ -mV/V 

Offset Temperature Stability  1 4 ppm/ °C 

Gain Temperature Stability  3 5 ppm/ °C 

Offset Stability with Time  20 80 ppm of FR (1) 

Gain Stability with Time   30 ppm of FR (2) 

Non Linearity before Linearisation  5 25 ppm of FR 

Internal Resolution  16,000,000/ 24  Resolution/Bits 

Noise Free where Sample Time < 10ms   50,000 / 15.5  Resolution/Bits 

Noise Free where Sample Time < 50ms  65,000 / 16  Resolution/Bits 

Noise Free where Sample Time < 100ms  150,000 / 17.25  Resolution/Bits 

Noise Free where Sample Time < 1000ms  250,000 / 18  Resolution/Bits 

Noise Free where Sample Time > 1000ms  400,000 / 18.75  Resolution/Bits 

     

 
1. From original offset at any time. 

2. First year. 

 

Environmental  Min  Typical  Max  Units  

Operating temperature range  -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

T24-SAe, T24-SAi, T24-ACMi -SA,  

T24-ACMm -SA 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  60 65 mA (1) 

T24-ACM-SA     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  60 65 mA (1) 

     
1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz with 350R Load 

Cell 

Usage Battery Life  

Pair AA cells  Constantly on  3 weeks 

Pair AA cells 12 sessions per day of 5 

minutes 

2 years 

Pair D cells Constantly on 3.5 months 

Pair D cells 12 sessions per day of 5 

minutes 

5 years 
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Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-S325, T24-S475, T24-S900 

Overview 

The range of T24 Shackles provide wireless measurement from an integrated bow shackle with the following 

features 

¶ Available in 9 tonne, 4¾ tonne or 3¼ tonne options  

¶ Fully weatherised (IP67)  

¶ 5:1 safety factor  

¶ Low rigging profile from 60 mm 

¶ 2000 hr battery life at transmission 1 per second 

¶ Factory calibrated. Accuracy of ±1% of current load or 25 kg (50 kg for 9 tonne), whichever is the greater 

value. (When using original bobbin. There may be a reduction in accuracy if these are swapped.) 

 

Order Codes 

T24-S325 

 

Shackle 3250 kg working load limit. 

T24-S475 

 

Shackle 4750 kg working load limit. 

T24-S900 

 

Shackle 9000 kg working load limit. 
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Orientation & Identification  

 

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 shackle is designed 

to fit together in one orientation. The ABS enclosure should be on the left hand side when viewing the etching on 

the bow. 

 

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

 

 

 

 

 

 

 

 

The Shackle is a sensitive measuring device calibrated to ensure accuracy and reliability. 

Care must be taken during use, transportation and storage to avoid unnecessary mechanical damage. 

 

To ensure accuracy, load must  be applied perpendicular to  the pin and the load must be centralised with 

the  bobbin.  
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Inspection and Maintenance 

As with all rigging equipment, T24 shackles should be inspected before and after every use, ensuring that all the 

components are present and correct (bow, pin, bobbin, 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 T24 

shackles or components must be taken out of service and returned to Mantracourt  to arrange refurbishment or 

scrapping. If you attempt to replace or swap any load bearing parts yourself the unitõs calibration will be void. 

 

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. 

Before moving offset or checking any readings please ensure that the shackleõs temperature 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  (50 kg for 9 tonne) or you have to zero 

out more than 50 kg, please return to Mantracourt to arrange recalibration. (Remember that the bobbin must be 

centred and the pin perpendicular to the load to get the most accurate reading).  

 

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 are unlikely to be less than every 6 

months. Records of all thorough examinations should be kept. 

 

In line with the Lifting Equipment Engineers Association (LEEA) guidance we would recommend returning your 

shackle to the factory every twelve months for re-calibration. You may also choose to check your shackleõs output 

with a known load more often than t hat. 

 

There are very few maintenance requirements. The T24 shackles, 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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Connections 

Power 

To ensure optimum battery life, only use quality alkaline batteries. 

 

 Mantracourt Electronics recommends using Energizer® L91 Ultimate Lithium Ë AA 

batteries. 

See the Energizer website for details. 

https://www.energizer.com/batteries/energizer-ultimate-lithium -batteries 

 

Advantages over other batteries: 

                High capacity (As much as 50% more capacity than other big brand batteries). 

                Wide temperature range. 

                Very long shelf life. 

                Leak resistant construction. 

 

 

 

 

Remove the four screws. Insert two alkaline 1.5 V AA batteries (Note polarity) . Refit the lid. 

 

 

 

 

Rechargeable batteries are not suitable. 

https://www.energizer.com/batteries/energizer-ultimate-lithium-batteries


Mantracourt Electronics Limited  68 T24 Telemetry User Manual 01.16 

Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

 

Note that the shackles report to the Toolkit as being a T24-SA and share all configuration settings and 

functionality with these modules.  

 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module  and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life guide is assuming the best case scenario which is at 20 °C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 1000 giving one 

transmission per second.. You may want to slow this down to achieve longer 

battery life. 

 

Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This should remain at 5 milliseconds. 

Low Power Mode This should be set to Yes. 
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Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in amp hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Resistance This should be set to 1000 ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HS handheld will 

be turned on and communicating with a transmitter module.  
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Calibration 

 

 

Here you can calibrate the transmitter module  and set a system zero if required. 

This simple page allows semi-automated calibration where you can apply known inputs to calibrate.  

This calibration includes linearisation and is automatically applied. 

See later for By Cert and Advanced  page where you can adjust individual gains and offsets. 

 

Calibration Process  

Â Decide on how many points you will calibrate over. 

Â Decide what weights will be applied (in ascending order) at each point. 

Â Enter the actual input (in the required units) that you want the module to read at each point.  

Â Now proceed to apply each input in turn (allowing a settle time) and click the Acquire  button at that point. 

You can now apply the next input and click Acquire  until all the points are completed.  

 The mV/V from the load cell must be ascending through each calibration point. 

 

The bottom of the page shows the Input Value  and the Calibrated Value . Once the second point has been 

acquired this Calibrated Value  should display the actual calibrated value. 

NOTE: The shackles are factory calibrated so unless you are recalibrating be careful of 

altering these settings! 



Mantracourt Electronics Limited  71 T24 Telemetry User Manual 01.16 

 

Items you can change : 

Number of Calibration Points Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Point 1 - 9 For each point enter the engineering unit value that you want the transmitter 

module to report at the applied input. i.e. 1.67  

 

Acquire 1 - 9 Click this button when the input has been applied and the reading has been 

allowed to settle. This will acquire the reading and allow you to move to the 

next points. You will be able to click the button again to re -acquire. 

 

Start Again Click here to restart the calibration. 

 

System Zero Once calibrated you may want to remove a fixed system value. In the case of a 

strain gauge input this may be the weight of a sling, shackle, load bed etc. 

Apply the required input and click here to set the system zero. The current 

input will be removed from subsequent readings so that the reading will be 

zero. 

To edit this value manually click the Advanced  button.  

System Zero is stored in non-volatile memory in the transmitter module . 

 

By Cert. You can click the By Cert button to calibrate against a sensor calibration 

sheet. You just need to enter the input values and associated engineering unit 

required output value of at least 2 points.  

This will take you to a different screen. 

 

Advanced Clicking the advanced button will allow you to edit the gains and offsets for 

each available calibration point. This will take you to a different screen. 
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Calibration by Certificate 

 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually from the calibration table or certificate for a load cell without ever having to connect the load cell.  

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

(mV/V shown in this 

screenshot) 

Enter the input point for which you will specify a required engineering output 

value 

 

Engineering Units 1 - 9 Enter the required engineering unit output for the specified input value  

 

Calibrate Click this button to calculate and update the module calibration  

 

 

NOTE: The shackles are factory calibrated so unless you are recalibrating be careful of 

altering these settings! 
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Calibration Advanced 

 

 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually. 

For example, if a strain gauge manufacturer provides a calibration table for a cell it may be possible to calculate 

gains and offsets and enter these values into the Advanced Calibration page without having to connect the strain 

gauge or apply weights. 

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

(mV/V shown in this 

screenshot) 

Enter the input point to which the associated interpolated gain and offset 

values will be applied. Note between points the gain and offset values are 

linearly interpolated. Inputs are extrapolated below point 1 and above point 9.  

 

Gain 1 - 9 Enter the gain value for associated point 

 

Offset 1 - 9 Enter the Offset value for associated point 

 

System Zero You can set the system zero value here or set it to zero to remove the system 

zero effect.  

NOTE: The shackles are factory calibrated so unless you are recalibrating be careful of 

altering these settings! 
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Description of Linearisation Calculations  

The input value is looked up in a table of points starting from point 1. If the input mV/V is greater than the mV/V 

specified at that point then it is checked against the next point. When the best point has been found the Gain and 

Offset values from that point are applied to the mV/V value as follows. 

 
Value = ( input  * Gain) ï Offset.  

Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module will 

return to deep sleep if no Keep Awake message is heard from a T24 receiver.  

The default is 60 seconds. 

 

Data Tag The data transmitted by the module is identified by a Data Tag. This is by 

default set to the last 4 digits of the module serial number.  

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

update the settings of the T24 receiver. 

 

Startup Time This setting should be set to zero. 

 

LED Mirror to Digital Output  When set to Yes each time the LED is active the digital output is active. 

This should be set to Yes. 

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Dimensions 

T24-S325 

 

T24-S475 

 



Mantracourt Electronics Limited  77 T24 Telemetry User Manual 01.16 

T24-S900 

 

 

Antennas 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

Specification with 1000R bridge, 2.5mV/V, at 3V supply at 25°C 

 

Electronics  Min  Typical  Max  Units  

Offset Temperature Stability  1 4 ppm/ °C 

Gain Temperature Stability  3 5 ppm/ °C 

Offset Stability with Time  20 80 ppm of FR (1) 

Gain Stability with Time   30 ppm of FR (2) 

Internal Resolution  16,000,000/ 24  Resolution/Bits 

Noise Free where Sample Time = 5ms   50,000 / 15.5  Resolution/Bits 

     

 

Measurement  Min  Typical  Max  Units  

Working Load Limit (WLL) 

T24-S325 

T24-S475 

T24-S900 

   

3250 

4750 

9000 

kg 

Accuracy Original Bobbin 

T24-S325/T24-S475 

T24-S900 

 

Typically ±1% of load or ±25 kg whichever is greater 

Typically ±1% of load or ±50 kg whichever is greater 

 

Accuracy After Replacing Original 

Bobbin with Non Original Bobbin  

 

Typically ±2% of load or ±35 kg whichever is greater 

 

 

Power Supply  Min  Typical  Max  Units  

Estimated Battery life 2 X AA Energizer 

L91 batteries (1 update per second 

when awake): 

    

Asleep  2.5+  Years 

Continuous operation   3.5  Months 

8 Hours Usage Per Day  10  Months 

4 Hours Usage Per Day  1.5  Year 

2 Hours Usage Per Day  2.8  Years 
 

 

Environmental  Min  Typical  Max  Units  

IP Rating  IP67   

Operating temperature range  -20  +55 °C 

Storage Temperature* -40  +85 °C 

Humidity  0  95 %RH 

* Excludes Batteries 
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Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 

 

Conditions of Use 

The working load limit (WLL) of T24 shackles assumes the absence of exceptionally hazardous conditions. These 

include offshore activities, lifting of persons and lifting of potentially dangerous loads such as molten metals. 

With every use the degree of hazard should be assessed by a competent person and the safe working load (SWL) 

reduced accordingly from the working load limit.  

 

Please remember that Mantracourt  does not give advice as to how the data from T24 shackles is used. All lifting 

operations are different and must be supervised by suitably qualified and experienced riggers. It is the userõs 

responsibility to ensure conformity with local regulations and legislation.  

 

Mantracourt  requires that the integrator fully assess product suitability as part of any control system and that 

Mantracourt  products are used within their published parameters at all time s. 

 

T24 bows are subjected to a 200% proof load (static test coefficient of 2) and T24 pins are subjected to a 150% 

proof load (static test coefficient of 1.5) before being calibrated as a whole assembly. 

However the product should never be used above the WLL. If the WLL is exceeded the unit should be removed 

from use and a Mantracourt representative contacted.  
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T24-ACM-SAf, T24-ACMi-SAf, T24-ACMm-SAf, T24-SAfe, T24-SAfi 

Overview 

For high speed applications the T24-SAf provides measurements at 2 KHz with 200 packets per second containing 

10 x 32 bit values representing nano volts/volt. 

The T24-SAf transmissions can only be decoded by T24 base stations, T24-HS and T24-AO1/AO1i. It was originally 

designed for use with the analogue output modules.  

Please note that these modules are not usually suitable for primary use with T24 handheld displays although a 

handheld can be used to view their transmitted data be wary of handheld modes that would wake or sleep these 

modules because usually their data is consumed by a computer or analogue output module. 

Order Codes 

T24-SAfe 

 

OEM strain transmitter module with external antenna 

UFL connector. 

T24-SAfi 

 

OEM strain transmitter module with integral antenna. 

T24-ACM-SAf 

 

Strain transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-SAf 

 

Strain transmitter module mounted in medium 

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-SAf 

 

Strain transmitter module mounted in small enclosure 

with screw terminals to connect external 3V power 

supply. 
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Connections 

T24-SAfe, T24-SAfi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 volt power supply or batteries.  

 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

Strain gauge connection is 4 wire as follows: 

 

The resistance of the strain gauge can be between 85 and 5000 ohms. The T24-SAf can support up to 4 350 ohm 

strain gauges bridges attached in parallel (At the expense of reduced battery life). 

 

The cable lengths between the T24-SA and the gauges should be kept below 3 metres and generally as short as 

possible. 

As the measurement is 4 wire the longer the cable the more inaccurate the measurement from the factory mV/V 

calibration will be due to voltage drops in the cable.  

 

The strain gauge measurement is bi-directional, i.e. tension & compression. 

 

+EXC

SHLD
-EXC

-SIG
+SIG

This module is not  reverse polarity protected! The maximum voltage is 3.6V! 
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T24-ACM-SAf 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The strain gauge input is connected to the module via a 2 part screw terminal block. 

 

Screw Terminal  Function  

1 +5 V Excitation 

2 +Signal 

3 -Signal 

4 -Excitation 

5 Shield 

A  

B  

 

 

2 X D Cell Batteries

A
B

0V
+Supply

1
2
3
4
5

Power Jumper JP1

LED
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T24-ACMi-SAf 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8V per cell. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

 

 

Screw Terminal  Function  

1 Shield 

2 - Excitation  

3 -Signal 

4 +Signal 

5 + 5 V Excitation 
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T24-ACMm-SAf 

Power 

Power is supplied by connecting a 3V supply to the first two screw terminals as shown below. 

 

Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Sensor 

 

 

Screw Terminal  Function  

5 -Excitation  

6 -Signal 

7 +Signal 

8 +5 V Excitation 

  

 

There is no reverse polarity protection.  
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Using Completion Resistors 

 

The T24-ACMm has the option for users to add up to three completion resistors, these can be used to enable the 

T24-ACMm to accept half and quarter bridge strain input when a strain transmitter module is fitted.  The three 

completion resistors are located as shown below:  

 

If using a half bridge only R1 and R2 need to be fitted, we recommend low drift precision resistors to ensure 

reading stability typically 0.1% 5ppm/ oC. If using a quarter bridge R1, R2 and R3 must be fitted, R3 must be the 

same resistance as the single gauge being used in the quarter bridge. The diagram below shows how you should 

wire for full, half and quarter bridge configurations.  

Full Bridge  

 

 

Half Bridge  

 

 

Quarter Bridge 

High Reference 

 

 

 

Low Reference 
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should be NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration of the transmitter module along with useful tools to aid 

integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

Battery Life 

 

This page gives guides on achievable battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

Items you can change : 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

NOTE: The T24-SAf has a fixed nV/V output and cannot be calibrated! 
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Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Impedance This is only available for certain transmitter module s. This is not a parameter 

of the module but information used by the battery life guide. Enter the 

resistance of the connected strain gauge in Ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -SAf will be turned 

on and communicating.  
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Zero Settings 

 

Although there is no calibration functionality in the T24 -SAf there is the ability to zero the output value.  

 

Items you can change : 

System Zero Value Enter a value which will be subtracted from the current nV/V value. Used to 

zero the value. 

 

Zero Now Zero the value now by placing the current value into the System Zero value. 
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Data Provider Monitor  

 

Because the standard data provider monitor does not decode correctly the multiple data packets from as T24-SAf 

this special page provides a trend chart and a view of all 10 readings contained in each packet.  

It also shows a delta value (Max ð min) and allows you to log the data to a file.  

 

Items you can change : 

Reset Clicking here will reset the Delta display to zero. 

 

Pause Stop the module transmitting data.  

 

Continue Continue with data transmission. 

 

Start Logging Allows you to select a filename and starts to log the data to the selected file. 

The format of the file is CSV and the columns are: 

 
Elapsed,Value <carriage Return>  

 

Where 

 

Elapsed is a timestamp counter provided by the T24-SAf. Each unit represents 

500uS and the number will reset to zero every 32.768 seconds. This timestamp 

aids in spotting lapses in data and allows graphing data even with dropped 

packets.  

 

Value is the value logged. 

 

The same button is used to stop the logging.  

View Last Log Once logging has stopped clicking this will open the log file in the program 

associated with the .csv file extension. 
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 Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module  will 

return to deep sleep if no Keep Awake message is heard from another T24 

module such as an analogue output module.  The default is 60 seconds. 

 

Data Tag The data transmitted by the transmitter module  is marked with a Data Tag 

which is a 2 byte hexadecimal code. By default this is set to the last 2 bytes of 

the module ID (or to put it another way, the last 4 characters of the module 

ID). 

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the associated T24 module. 

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 

 

Shunt Cal Allows turning on or off the application of a shunt cal ibration  resistor to the 

bridge input.  

You must remember to turn this off before exiting the Toolkit software.  

 

nV/V Shows the output value so the effect of the Shunt Cal can be seen. 
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Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your module and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-SAfe, T24-SAfi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-SAf 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-SAf 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-SAf 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  

 

Antennas 

T24-SAfi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-SAfe  

Only the T24-SAfe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-SAf, T24-ACMi-SAf, T24-ACMm-SAf 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

Specification with 1000R bridge, 2.5mV/V, at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Strain Gauge Excitation System 4 Wire 

Strain Gauge Excitation Voltage 4. 5 5 5.25 Vdc 

Strain Gauge Drive Capability 85 - 5000 Ǻ 

Maximum Gauge Sensitivity (FR)   3.1 +/ -mV/V 

Offset Temperature Stability  1 4 ppm/C 

Gain Temperature Stability  3 5 ppm/C 

Offset Stability with Time  20 80 ppm of FR (1) 

Gain Stability with Time   30 ppm of FR (2) 

Non Linearity Before Linearisation  5 25 ppm of FR 

Internal Resolution  16,000,000/ 24  Resolution/Bits 

Noise free Resolution (10 second sample 

period) 

 8000/13  Resolution/Bits 

 

1. From original offset at any time. 

2. First year. 

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 
 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

T24-SAfe, T24-SAfi, T24-ACMi -SAf,  

T24-ACMm -SAf 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  70 75 mA (1) 

T24-ACM-SAf     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  70 75 mA (1) 

     

 
1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz with  

350R Load Cell 

Usage Battery Life  

Pair AA cells  Constantly on  30 hours 

Pair AA cells 12 sessions per day of 5 minutes 30 days 

Pair D cells Constantly on 5.5 days 

Pair D cells 12 sessions per day of 5 minutes 4.5 months 

   

 

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-ACM-VA, T24-ACMi-VA, T24-ACMm-VA, T24-VAe, T24-VAi 

Overview 

The T24-VA module provides wireless voltage measurement for an input range of 0 to 10 volts. Suitable for a 

range of 0-10 V sensors including pressure, inclinometer, accelerometer, temperature & displacement.  

Provides 5 V sensor power. 

Order Codes 

T24-VAe 

 

Voltage transmitter module with external antenna UFL 

connector. 

T24-VAi 

 

Voltage transmitter module with integral antenna. 

T24-ACM-VA 

 

Voltage transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-VA 

 

Voltage transmitter module mounted in medium 

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-VA 

 

Voltage transmitter module mounted in small 

enclosure with screw terminals to connect external 3V 

power supply. 
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Connections 

T24-VAe, T24-VAi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 Volt power supply or batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

Voltage input connected as follows: 

-V
+V

-Excitation
SHLD

+5V Excitation

 

This module is not  reverse polarity protected! 

The maximum voltage is 3.6V! 
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T24-ACM-VA 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The voltage input is connected to the module via a 2 part screw terminal block. 

 

Screw Terminal  Function  

1 +5 V Excitation 

2 +V 

3 -V 

4 -Excitation 

5 Shield 

A  

B  

 

 

2 X D Cell Batteries

A
B

0V
+Supply

1
2
3
4
5

Power Jumper JP1

LED
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T24-ACMi-VA 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8V per cell. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

Screw Terminal  Function  

1 Shield 

2 -Excitation 

3 -V in 

4 +V in 

5 + 5 V Excitation 
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T24-ACMm-VA 

Power 

Power is supplied by connecting a 3V supply to the  

 

Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Sensor 

 

 

Screw Terminal  Function  

5 -Excitation 

6 -V in 

7 +V in 

8 +5 V Excitation 

  

 

There is no reverse polarity protection.  
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should be NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module  and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 300 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

 

Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This can vary between 5 milliseconds and close to the 

Transmit Interval. A shorter sample time means that the module is awake for 

less time so battery life is increased but at the expense of a reading with less 

noise free resolution. You can vary this to see the effect on battery life and 

noise free resolution. 
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Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  will enter sleep mode 

which, for some modules such as the strain gauge transmitter module, will 

have a massive effect on battery life. 

A Reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example. 

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Resistance This is only available for certain transmitter module s. This is not a parameter 

of the module but information used by the battery life guide. Enter the 

resistance of the connected strain gauge in Ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HS handheld will 

be turned on and communicating with a transmitter module . 
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Calibration 

 

Here you can calibrate the transmitter module  and set a system zero if required. 

This simple page allows semi-automated calibration where you can apply known inputs to calibrate.  

This calibration includes linearisation and is automatically applied. 

See later for By Cert and Advanced  page where you can adjust individual gains and offsets. 

 

Calibration Process  

Â Decide on how many points you will calibrate over. 

Â Decide what voltage inputs will be applied (in ascending order) at each point.  

Â Enter the actual input (in the required units) that you want the module to read at each point.  

Â Now proceed to apply each input in turn (allowing a settle time) and click the Acquire  button at that point. 

You can now apply the next input and click Acquire  until all the points are completed.  

 The voltage input must be ascending through each calibration point. 

 

The bottom of the page shows the Input Value  and the Calibrated Value . Once the second point has been 

acquired this Calibrated Value  should display the actual calibrated value. 

 

 

Items you can change : 

Number of Calibration Points Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Point 1 - 9 For each point enter the engineering unit value that you want the transmitter 

module to report at the applied input. i.e. 1.67  
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Acquire 1 - 9 Click this button when the input has been applied and the reading has been 

allowed to settle. This will acquire the reading and allow you to move to the 

next points. You will be able to click the button again to re -acquire. 

 

Start Again Click here to restart the calibration. 

 

System Zero Once calibrated you may want to remove a fixed system value. In the case of a 

strain gauge input this may be the weight of a sling, shackle, load bed etc. 

Apply the required input and click here to set the system zero. The current 

input will be removed from subsequent readings so that the reading will be 

zero. 

To edit this value manually click the Advanced  button.  

System Zero is stored in non-volatile memory in the transmitter module . 

 

By Cert. You can click the By Cert button to calibrate against a sensor calibration 

sheet. You just need to enter the input values and associated engineering unit 

required output value of at least 2 points.  

This will take you to a different screen. 

 

Advanced Clicking the advanced button will allow you to edit the gains and offsets for 

each available calibration point. This will take you to a different screen. 
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Calibration by Certificate 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually from a calibration table.  

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

 

Enter the % input point for which you will specify a required engineering 

output value . These modules are factory calibrated where 0% = 0 V and 100% 

= 10 V 

 

Engineering Units 1 - 9 Enter the required engineering unit output for the specified input value  

 

Calibrate Click this button to calculate and update the module calibration 
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Calibration Advanced 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually. 

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

 

Enter the % input point to which the associated interpolated gain and offset 

values will be applied. Note between points the gain and offset values are 

linearly interpolated.  

Inputs are extrapolated below point 1 and above point 9.  

 

Gain 1 - 9 Enter the gain value for associated point 

 

Offset 1 - 9 Enter the Offset value for associated point 

 

System Zero You can set the system zero value here or set it to zero to remove the system 

zero effect.  

 

Description of Linearisation Calculations  

The input value is looked up in a table of points which is dependent on what the user has selected, starting from 

the bottom of the table. When a point is found to which the input is less than then this point and the previous 

point are used to extrapolate a gain and offset from. This leads to a resultant gain and offset which is applied to 

the mV/V values as follows. 

 
Value = ( input  * Resultant Gain) ï Resultant Offset.  
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module will 

return to deep sleep if no Keep Awake message is received from a T24 

receiver.  The default is 60 seconds. 

 

Data Tag The data transmitted by the transmitter module is marked with a Data Tag 

which is a 2 byte hexadecimal code. By default this is set to the last 2 bytes of 

the module ID (or to put it another way, the last 4 characters of the module 

ID). 

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the T24 -HS handheld. 

 

Startup Time Some transmitter modules power a sensor from their excitation voltage. When 

coupled to a sensor with a slow startup time this setting is used to delay the 

measurement after wakeup from sleep between readings. This gives the 

sensor time to settle at the expense of battery life. 

For strain gauge inputs this settings should be zero. 

 

LED Mirror to Digital Output  When set to Yes each time the LED is active the digital output is active. 

This can be useful if the module is to be encapsulated or enclosed and 

enables a second LED to be externally mounted. This is very useful when using 

a T24-HR roaming handheld as the transmitter module LED will activate while 

the handheld is in communicatio ns with the module. 

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your module and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-VAe, T24-VAi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-VA 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-VA 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-VA 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  
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Antennas 

T24-VAi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-VAe  

Only the T24-VAe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Articulated See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-VA, T24-ACMi-VA, T24-ACMm-VA 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

 

Specification at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Input Range Sensitivity (FR) 0 - 10 Vdc 

Sensor Excitation Voltage 4. 5 5 5.25 Vdc 

Offset Temperature Stability  - 0.5 ppm/ °C 

Gain Temperature Stability  - 50 ppm/ °C 

Non Linearity before Linearisation  5 25 ppm of FR 

Internal Resolution  16,000,000/ 24  Resolution/Bits 

Input Impedance - 100,000 - Ǻ 

Input Calibration Accuracy - - 0.1 %FR 

Noise Free where Sample Time < 10ms   5,000 / 12.25  Resolution/Bits 

Noise Free where Sample Time < 100ms   8,000 / 13.0  Resolution/Bits 

Noise Free where Sample Time < 1000ms   11,000 / 13.5  Resolution/Bits 

Noise Free where Sample Time > 1000ms   15,000 / 13.75  Resolution/Bits 

     

 

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 
 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

Normal Mode on constantly   40 45 mA 

T24-VAe, T24-VAi, T24-ACMi -VA,  

T24-ACMm -VA 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode   60 65 mA (1) 

T24-ACM-VA     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode   60 65 mA (1) 

     

 
1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz  

Usage Battery Life  

Pair AA cells  Constantly on  1 month  

Pair AA cells 12 sessions per day of 5 minutes 2 years 

Pair D cells Constantly on 4.5 months 

Pair D cells 12 sessions per day of 5 minutes > 9 years 

   

 

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-ACM-IA, T24-ACMi-IA, T24-ACMm-IA, T24-IAe, T24-IAi 

Overview 

The T24-IA module provides wireless current measurement for an input range of 0 -20 mA. Suitable for a range of 

4-20 mA sensors such as pressure, inclinometer, accelerometer, temperature & displacement. 

Provides 5 V sensor power. 

Order Codes 

T24-IAe 

 

Current transmitter module with external antenna UFL 

connector. 

T24-IAi 

 

Current transmitter module with integral antenna. 

T24-ACM-IA 

 

Current transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-IA 

 

Current transmitter module mounted in medium 

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-IA 

 

Current transmitter module mounted in small 

enclosure with screw terminals to connect external 3 V 

power supply. 
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Connections 

T24-IAe, T24-IAi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 V power supply or batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

Voltage input connected as follows: 

-I
+I

-Excitation
SHLD

+5V Excitation

 

 

T24-ACM-IA 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

This module is not  reverse polarity protected! 

The maximum voltage is 3.6 V! 



Mantracourt Electronics Limited  112 T24 Telemetry User Manual 01.16 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The current input is connected to the module via a 2 part screw terminal block.  

 

Screw Terminal  Function  

1 +5 V Excitation  

2 +I 

3 -I 

4 -Excitation  

5 Shield  

A  

B  

 

2 X D Cell Batteries

A
B

0V
+Supply

1
2
3
4
5

Power Jumper JP1

LED
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T24-ACMi-IA 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8 V per cell. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

Screw Terminal  Function  

1 Shield 

2 -Excitation 

3 -I in 

4 +I in  

5 + 5 V Excitation 
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T24-ACMm-IA 

Power 

Power is supplied by connecting a 3V supply to the  

 

Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Sensor 

 

 

Screw Terminal  Function  

5 -Excitation 

6 -I in 

7 +I in  

8 +5 V Excitation 

  

There is no reverse polarity protection.  
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should be NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module  and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 300 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

 

Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This can vary between 5 milliseconds and close to the 

Transmit Interval. A shorter sample time means that the module is awake for 

less time so battery life is increased but at the expense of a reading with less 

noise free resolution. You can vary this to see the effect on battery life and 

noise free resolution. 
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Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  will enter sleep mode 

which, for some modules such as the strain gauge transmitter module, will 

have a massive effect on battery life. 

A Reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example. 

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Resistance This is only available for certain transmitter module s. This is not a parameter 

of the module but information used by the battery life guide. Enter the 

resistance of the connected strain gauge in Ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HS handheld will 

be turned on and communicating with a transmitter module . 
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Calibration 

 

Here you can calibrate the transmitter module  and set a system zero if required. 

This simple page allows semi-automated calibration where you can apply known inputs to calibrate.  

This calibration includes linearisation and is automatically applied. 

See later for By Cert and Advanced  page where you can adjust individual gains and offsets. 

 

Calibration Process  

Â Decide on how many points you will calibrate over. 

Â Decide what voltage inputs will be applied (in ascending order) at each point.  

Â Enter the actual input (in the required units) that you want the module to read at each point.  

Â Now proceed to apply each input in turn (allowing a settle time) and click the Acquire  button at that point. 

You can now apply the next input and click Acquire  until all the points are completed.  

 The voltage input must be ascending through each calibration point. 

 

The bottom of the page shows the Input Value  and the Calibrated Value . Once the second point has been 

acquired this Calibrated Value  should display the actual calibrated value. 

 

 

Items you can change : 

Number of Calibration Points Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Point 1 - 9 For each point enter the engineering unit value that you want the transmitter 

module to report at the applied input. i.e. 1.67  
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Acquire 1 - 9 Click this button when the input has been applied and the reading has been 

allowed to settle. This will acquire the reading and allow you to move to the 

next points. You will be able to click the button again to re -acquire. 

 

Start Again Click here to restart the calibration. 

 

System Zero Once calibrated you may want to remove a fixed system value. In the case of a 

strain gauge input this may be the weight of a sling, shackle, load bed etc. 

Apply the required input and click here to set the system zero. The current 

input will be removed from subsequent readings so that the reading will be 

zero. 

To edit this value manually click the Advanced  button.  

System Zero is stored in non-volatile memory in the transmitter module . 

 

By Cert. You can click the By Cert button to calibrate against a sensor calibration 

sheet. You just need to enter the input values and associated engineering unit 

required output value of at least 2 points.  

This will take you to a different screen. 

 

Advanced Clicking the advanced button will allow you to edit the gains and offsets for 

each available calibration point. This will take you to a different screen. 
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Calibration by Certificate 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually from a calibration table.  

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

 

Enter the % input point for which you will specify a required engineering 

output value. These modules are factory calibrated where 0% = 4 mA and 

100% = 20 mA 

 

Engineering Units 1 - 9 Enter the required engineering unit output for the specified input value  

 

Calibrate Click this button to calculate and update the module calibration 
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Calibration Advanced 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually. 

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

 

Enter the % input point to which the associated interpolated gain and offset 

values will be applied. Note between points the gain and offset values are 

linearly interpolated.  

Inputs are extrapolated below point 1 and above point 9.  

 

Gain 1 - 9 Enter the gain value for associated point 

 

Offset 1 - 9 Enter the Offset value for associated point 

 

System Zero You can set the system zero value here or set it to zero to remove the system 

zero effect.  

 

Description of Linearisation Calculations  

The input value is looked up in a table of points which is dependent on what the user has selected, starting from 

the bottom of the table. When a point is found to which the input is less than then this point and the previous 

point are used to extrapolate a gain and offset from. This leads to a resultant gain and offset which is applied to 

the mV/V values as follows. 

 
Value = ( input  * Resultant Gain) ï Resultant Offset.  
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module will 

return to deep sleep if no Keep Awake message is received from a T24 

receiver.  The default is 60 seconds. 

 

Data Tag The data transmitted by the transmitter module is marked with a Data Tag 

which is a 2 byte hexadecimal code. By default this is set to the last 2 bytes of 

the module ID (or to put it another way, the last 4 characters of the module 

ID). 

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the T24 -HS handheld. 

 

Startup Time Some transmitter modules power a sensor from their excitation voltage. When 

coupled to a sensor with a slow startup time this setting is used to delay the 

measurement after wakeup from sleep between readings. This gives the 

sensor time to settle at the expense of battery life. 

For strain gauge inputs this settings should be zero. 

 

LED Mirror to Digital Output  When set to Yes each time the LED is active the digital output is active. 

This can be useful if the module is to be encapsulated or enclosed and 

enables a second LED to be externally mounted. This is very useful when using 

a T24-HR roaming handheld as the transmitter module LED will activate while 

the handheld is in communicatio ns with the module. 

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your module and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-IAe, T24-IAi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-IA 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-IA 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-IA 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  
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Antennas 

T24-IAi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-IAe  

Only the T24-IAe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-IA, T24-ACMi-IA, T24-ACMm-IA 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

 

Specification at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Input Range Sensitivity (FR) 0 - 21 mA 

Calibrated Range 4  20 mA 

Sensor Excitation Voltage 4. 5 5 5.25 Vdc 

Offset Temperature Stability  - 0.5 ppm/ °C 

Gain Temperature Stability  - 50 ppm/ °C 

Non Linearity before Linearisation  5 25 ppm of FR 

Internal Resolution  16,000,000/ 24  Resolution/Bits 

Input Impedance - 47 - Ǻ 

Input Calibration Accuracy - - 0.1 %FR 

Noise Free where Sample Time < 10ms   5,000 / 12.5  Resolution/Bits 

Noise Free where Sample Time < 100ms   6,000 / 12.75  Resolution/Bits 

Noise Free where Sample Time < 1000ms   10,000 / 13.25  Resolution/Bits 

Noise Free where Sample Time > 1000ms   30,000 / 14.75  Resolution/Bits 

     

Specification at 3V supply at 25°C 

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 
 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

Normal Mode on constantly   40 45 mA 

T24-IAe, T24-IAi, T24 -ACMi -IA,  

T24-ACMm -IA 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode   60 65 mA (1) 

T24-ACM-IA     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode   60 65 mA (1) 

     
 

1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz  

Usage Battery Life  

Pair AA cells  Constantly on  1 month  

Pair AA cells 12 sessions per day of 5 minutes 2 years 

Pair D cells Constantly on 4.5 months 

Pair D cells 12 sessions per day of 5 minutes > 9 years 

   

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-ACM-TA, T24-ACMi-TA, T24-ACMm-TA, T24-TAe, T24-TAi 

Overview 

The T24-TA temperature sensor transmitter is a high performance module designed for the collection and 

processing of temperature measurements. The wireless sensor transmitter requires an external platinum 

temperature sensor (Pt100 type 385). 

Order Codes 

T24-TAe 

 

Temperature transmitter module with external 

antenna UFL connector. 

T24-TAi 

 

Temperature transmitter module with integral 

antenna. 

T24-ACM-TA 

 

Temperature transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-TA 

 

Temperature transmitter module mounted in medium 

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-TA 

 

Temperature transmitter module mounted in small 

enclosure with screw terminals to connect external 3 V 

power supply. 
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Connections 

T24-TAe, T24-TAi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 Volt power supply or batteries. 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

Voltage input connected as follows: 

D+

SHLD
D-

S-
S+

 

The Pt100 probe can be connected in 2, 3 or 4 wire measurement configurations. 

2 Wire 

D+

SHLD
D-

S-
S+

 

The simplest resistance thermometer configuration 

uses two wires. It is only used when high accuracy is 

not required, as the resistance of the connecting wires 

is added to that of the sensor, leading to errors of 

measurement. This configuration allows use of 

100 meters of cable. 

 

3 Wire 

D+

SHLD
D-

S-
S+

 

In order to minimize the effects of the lead 

resistances, a three-wire configuration can be used. 

Using this method the two leads to the sensor are on 

adjoining arms. There is a lead resistance in each arm 

of the bridge so that the resistance is cancelled out, so 

long as the two lead resistances are accurately the 

same. This configuration allows up to 600 metres of 

cable. 

This module is not  reverse polarity protected! 

The maximum voltage is 3.6 V! 
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4 Wire 

D+

SHLD
D-

S-
S+

 

The four-wire resistance thermometer configuration increases the accuracy and reliability of the resistance 

being measured: the resistance error due to lead wire resistance is zero. In the diagram above a standard two-

terminal RTD is used with another pair of wires to form an additional loop that cancels out the lead resistance.  

It provides full cancellation of spurious effects; cable resistance of up to 15 ohms can be handled. 

 

 

 

T24-ACM-TA 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The temperature sensor input is connected to the module via a 2 part screw terminal block. 

 

Screw Terminal  Function  

1 +Drive 

2 +Sense 

3 -Sense 

4 -Drive  

5 Shield  

A  

B  

 

2 X D Cell Batteries

A
B

0V
+Supply

1
2
3
4
5

Power Jumper JP1

LED
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T24-ACMi-TA 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8 V per cell. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

Screw Terminal  Function  

1 Shield 

2 -Drive 

3 -Sense 

4 +Sense 

5 +Drive 

 

T24-ACMm-TA 

Power 

Power is supplied by connecting a 3 V supply to the  

 

There is no reverse polarity protection.  
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Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Sensor 

 

 

 

Screw Terminal  Function  

5 -Drive 

6 -Sense 

7 +Sense 

8 +Drive 
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should be NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module  and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 300 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

 

Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This can vary between 5 milliseconds and close to the 

Transmit Interval. A shorter sample time means that the module is awake for 

less time so battery life is increased but at the expense of a reading with less 

noise free resolution. You can vary this to see the effect on battery life and 

noise free resolution. 

 



Mantracourt Electronics Limited  133 T24 Telemetry User Manual 01.16 

Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  will enter sleep mode 

which, for some modules such as the strain gauge transmitter module, will 

have a massive effect on battery life. 

A Reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example. 

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Resistance This is only available for certain transmitter module s. This is not a parameter 

of the module but information used by the battery life guide. Enter the 

resistance of the connected strain gauge in Ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HS handheld will 

be turned on and communicating with a transmitter module . 
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Calibration 

 

This module does not provide calibration, as such, because it is factory calibrated. However, on this page you can 

select the units and set an offset if required. 

 

The bottom of the page shows the Input resistance and the Temperature Output .  

 

Items you can change : 

Select Units Simply select the required temperature units from the drop down list.  

If you change units you will have to adjust any entered offsets below. 

 

Offset This allows you to compensate for resistances in the sensor cable or to just 

generally apply an offset to the output.  

The value you enter here will be subtracted from the measured temperature 

to create the transmitted temperature. The offset is entered in the same 

engineering units as selected above. 
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module  will 

return to deep sleep if no Keep Awake message is received from a T24 

receiver.  The default is 60 seconds. 

 

Data Tag The data transmitted by the transmitter module  is marked with a Data Tag 

which is a 2 byte hexadecimal code. By default this is set to the last 2 bytes of 

the module ID (or to put it another way, the last 4 characters of the module 

ID). 

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the T24 -HS handheld. 

 

Startup Time Not applicable to this module.  

 

LED Mirror to Digital Output  When set to Yes each time the LED is active the digital output is active. 

This can be useful if the module is to be encapsulated or enclosed and 

enables a second LED to be externally mounted. This is very useful when using 

a T24-HR roaming handheld as the transmitter module  LED will activate while 

the handheld is in communications with the module.  

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your module and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-TAe, T24-TAi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-TA 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-TA 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-TA 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  

 

Antennas 

T24-TAi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-TAe  

Only the T24-TAe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-TA, T24-ACMi-TA, T24-ACMm-TA 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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T24-TA Specification 

 

Specification at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Temperature Range -200  500 °C 

Accuracy (-20 to +40 °C)  0.1 0.2 °C 

Accuracy (-40 to +85 °C)  0.2 0.35 °C 

Internal Resolution  16,000,000/ 24  Resolution/bits  

Noise Free where Sample Time < 5ms   13,000 / 13.5  Resolution/bits  

Noise Free where Sample Time < 10ms  17,000 / 14  Resolution/bits  

Noise Free where Sample Time < 100ms  62,000 / 16  Resolution/bits  

Noise Free where Sample Time > 1000ms  158,000 / 17  Resolution/bits  

     

 

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 
 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

Normal Mode on constantly   55 60 mA 

T24-TAe, T24-TAi, T24-ACMi -TA,  

T24-ACMm -TA 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  60 65 mA (1) 

T24-ACM-TA     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  60 65 mA (1) 

     

 
1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz  

Usage Battery Life  

Pair AA cells  Constantly on  1 month  

Pair AA cells 12 sessions per day of 5 minutes 2 years 

Pair D cells Constantly on 4.5 months 

Pair D cells 12 sessions per day of 5 minutes > 9 years 

   

 

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-ACM-TCA, T24-ACMi-TCA, T24-ACMm-TCA, T24-TCAe, T24-TCAi 

Overview 

The T24-TCA temperature sensor transmitter is a high performance module designed for the collection and 

processing of temperature measurements. The wireless sensor transmitter requires an external thermocouple 

sensor K Type. 

Order Codes 

T24-TCAe 

 

Temperature transmitter module with external 

antenna UFL connector. 

T24-TCAi 

 

Temperature transmitter module with integral 

antenna. 

T24-ACM-TCA 

 

Temperature transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-TCA 

 

Temperature transmitter module mounted in medium 

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-TCA 

 

Temperature transmitter module mounted in small 

enclosure with screw terminals to connect external 3 V 

power supply. 
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Connections 

T24-TCAe, T24-TCAi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 Volt power supply or batteries. 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

Thermocouple input connected as follows: 

 

 

 

 

K Type -

K Type +

This module is not  reverse polarity protected! 

The maximum voltage is 3.6 V! 
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T24-ACM-TCA 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The thermocouple  input is connected to the module via a 2 part screw terminal block.  

 

Screw Terminal  Function  

2 K Type + 

3 K Type - 

 

T24-ACMi-TCA 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8 V per cell. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

2 X D Cell Batteries

A
B

0V
+Supply

1
2
3
4
5

Power Jumper JP1

LED
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The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

Screw Terminal  Function  

3 K Type - 

4 K Type + 

 

T24-ACMm-TCA 

Power 

Power is supplied by connecting a 3 V supply to the  

 

There is no reverse polarity protection.  
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Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Sensor 

 

 

 

Screw Terminal  Function  

6 K Type - 

7 K Type + 
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Configuration  

The T24 Toolkit provides a means of simple configuration of the transmitter module along with useful tools to aid 

integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module  and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 300 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

 

Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This can vary between 5 milliseconds and close to the 

Transmit Interval. A shorter sample time means that the module is awake for 

less time so battery life is increased but at the expense of a reading with less 

noise free resolution. You can vary this to see the effect on battery life and 

noise free resolution. 
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Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  will enter sleep mode 

which, for some modules such as the strain gauge transmitter module, will 

have a massive effect on battery life. 

A Reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example. 

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Resistance This is only available for certain transmitter module s. This is not a parameter 

of the module but information used by the battery life guide. Enter the 

resistance of the connected strain gauge in Ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HS handheld will 

be turned on and communicating with a transmitter module.  
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Thermocouple Type and Units Settings 

 

This module does not provide calibration, as such, because it is factory calibrated. However, on this page you can 

select the measurement type units. 

 

The bottom of the page shows the Cold Junction Temperature  and the Selected Output  Value.  

 

Items you can change : 

Select Thermocouple Type Simply select the whether the measurement should be based on the 

thermocouple (Giving temperature) or a simple millivolt output . 

 

Select Engineering Units If K Type is selected above then you can select from °C. °F or K units output . 

If Millivolts  is selected then the output will be fixed in millivolts.  
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module will 

return to deep sleep if no Keep Awake message is received from a T24 

receiver.  The default is 60 seconds. 

 

Data Tag The data transmitted by the transmitter module is marked with a Data Tag 

which is a 2 byte hexadecimal code. By default this is set to the last 2 bytes of 

the module ID (or to put it another way, the last 4 characters of the module 

ID). 

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the T2 4-HS handheld. 

 

Startup Time Not applicable to this module.  

 

LED Mirror to Digital Output  When set to Yes each time the LED is active the digital output is active. 

This can be useful if the module is to be encapsulated or enclosed and 

enables a second LED to be externally mounted. This is very useful when using 

a T24-HR roaming handheld as the transmitter module LED will activate while 

the handheld is in communicatio ns with the module. 

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your module and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-TCAe, T24-TCAi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-TCA 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-TCA 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-TCA 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  

 

Antennas 

T24-TCAi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-TCAe  

Only the T24-TCAe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-TCA, T24-ACMi-TCA, T24-ACMm-TCA 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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T24-TCA Specification 

Specification at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Temperature Range -200  1300 °C 

Accuracy -50 to +0 °C  ± 2  °C 

Accuracy 0 to 1000 °C  ± (0.5% + 1)  °C 

Accuracy 1000 to 1300 

°C 

 ± (0.8% + 1)  °C 

Internal Resolution  16,000,000/ 24  Resolution/bits  

Noise Free where 

Sample Time < 5ms  

 13,000 / 13.5  Resolution/bits  

Noise Free where 

Sample Time < 10ms 

 17,000 / 14  Resolution/bits  

Noise Free where 

Sample Time < 100ms 

 62,000 / 16  Resolution/bits  

Noise Free where 

Sample Time > 1000ms 

 158,000 / 17  Resolution/bits  

     

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

Normal Mode on constantly   55 60 mA 

T24-TCAe, T24-TCAi, T24-ACMi -TCA,  

T24-ACMm -TCA 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  60 65 mA (1) 

T24-ACM-TCA     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  60 65 mA (1) 

     

 
1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz  

Usage Battery Life  

Pair AA cells  Constantly on  1 month  

Pair AA cells 12 sessions per day of 5 minutes 2 years 

Pair D cells Constantly on 4.5 months 

Pair D cells 12 sessions per day of 5 minutes > 9 years 

   

 

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-ACM-RA, T24-ACMi-RA, T24-ACMm-RA, T24-RAe, T24RAi 

Overview 

The T24-RA is a remote transmitter module  for the collection and processing of potentiometer resistance 

measurements. The module measures the resistance and periodically transmits it. Between transmissions the 

module is optionally in a power saving sleep mode to conserve batteries 

Order Codes 

T24-RAe 

 

Resistance transmitter module with external antenna 

UFL connector. 

T24-RAi 

 

Resistance transmitter module with integral antenna. 

T24-ACM-RA 

 

Resistance transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-RA 

 

Resistance transmitter module mounted in medium 

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-RA 

 

Resistance transmitter module mounted in small 

enclosure with screw terminals to connect external 3 V 

power supply. 
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Connections 

T24-RAe, T24-RAi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 volt power supply or batteries.  

 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

Voltage input connected as follows: 

+ 2V5

SHLD
GND

In +

              

Basic configuration with potentiometer shown below:  

EXC +

SHLD
EXC -

N/C

In+

0%

100%

 

T24-ACM-RA 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

 

This module is not  reverse polarity protected! 

The maximum voltage is 3.6 V! 
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For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The resistance  input is connected to the module via a 2 part screw terminal block. 

 

Screw Terminal  Function  

1 +2V5 Excitation  

2 +Input  

3 Not Connected  

4 -Excitation  

5 Shield  

A  

B  

 

2 X D Cell Batteries

A
B

0V
+Supply

1
2
3
4
5

Power Jumper JP1

LED



Mantracourt Electronics Limited  152 T24 Telemetry User Manual 01.16 

T24-ACMi-RA 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8 V per cell. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

Screw Terminal  Function  

1 Shield 

2 -Excitation 

3 Not Connected 

4 + Input  

5 +2V5 Excitation 
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T24-ACMm-RA 

Power 

Power is supplied by connecting a 3 V supply to the  

 

Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Sensor 

 

 

Screw Terminal  Function  

5 -Excitation 

6 Not Connected 

7 +Input  

8 +2V5 Excitation 

  

There is no reverse polarity protection.  
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should be NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module  and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 300 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

 

Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This can vary between 5 milliseconds and close to the 

Transmit Interval. A shorter sample time means that the module is awake for 

less time so battery life is increased but at the expense of a reading with less 

noise free resolution. You can vary this to see the effect on battery. 
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Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  will enter sleep mode 

which, for some modules such as the strain gauge transmitter module , will 

have a massive effect on battery life. 

A Reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example. 

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Impedance Ohms 

 

Although the Impedance will vary an estimate of the average sensor 

impedance will provide a good indication of battery life.  

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HS handheld will 

be turned on and communicating with a transmitter module . 
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Input / Output Configuration  

 

The module is factory calibrated to provide between 0% and 100% output value when the positive input varies 

between the negative and positive excitation.  

 

Here you can calibrate the transmitter module  and set a system zero if required. 

This simple page allows semi-automated calibration where you can apply known inputs to calibrate.  

This calibration includes linearisation and is automatically applied. 

See later for By Cert and Advanced  page where you can adjust individual gains and offsets. 

 

Calibration Process  

¶ Decide on how many points you will calibrate over. 

¶ Decide what inputs will be applied (in ascending order) at each point. 

¶ Enter the actual input (in the required units) that you want the module to read at each point.  

¶ Now proceed to apply each input in turn (allowing a settle time) and click the Acquire  button at that 

point. You can now apply the next input and click Acquire  until all the points are completed.  

 

The bottom of the page shows the Input Value  and the Calibrated Value . Once the second point has been 

acquired this Calibrated Value  should display the actual calibrated value. 

 

 

Items you can change : 

Number of Calibration Points Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Point 1 - 9 For each point enter the engineering unit value that you want the transmitter 

module to report at the applied input. i.e. 1.67  
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Acquire 1 - 9 Click this button when the input has been applied and the reading has been 

allowed to settle. This will acquire the reading and allow you to move to the 

next points. You will be able to click the button again to re -acquire. 

 

Start Again Click here to restart the calibration. 

 

System Zero Once calibrated you may want to remove a fixed system value. In the case of a 

strain gauge input this may be the weight of a sling, shackle, load bed etc. 

Apply the required input and click here to set the system zero. The current 

input will be removed from subsequent readings so that the reading will be 

zero. 

To edit this value manually click the Advanced  button.  

System Zero is stored in non-volatile memory in the transmitter module . 

 

By Cert. You can click the By Cert button to calibrate against a sensor calibration 

sheet. You just need to enter the input values and associated engineering unit 

required output value of at least 2 points.  

This will take you to a different screen. 

 

Advanced Clicking the advanced button will allow you to edit the gains and offsets for 

each available calibration point. This will take you to a different screen. 
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Calibration by Certificate 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually from the calibration table or certificate without ever having to connect the input.  

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

( shown in this screenshot) 

Enter the input point for which you will specify a required engineering output 

value 

 

Engineering Units 1 - 9 Enter the required engineering unit output for the specified input value  

 

Calibrate Click this button to calculate and update the module calibration 
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Calibration Advanced 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually. 

For example, if a sensor manufacturer provides a calibration table for a cell it may be possible to calculate gains 

and offsets and enter these values into the Advanced Calibration page without having to connect the input 

sensor. 

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

(mV/V shown in this 

screenshot) 

Enter the input point to which the associated interpolated gain and offset 

values will be applied. Note between points the gain and offset values are 

linearly interpolated.  

Inputs are extrapolated below point 1 and above point 9.  

 

Gain 1 ð 9 Enter the gain value for associated point 

 

Offset 1 - 9 Enter the Offset value for associated point 

 

Rotary limit  

 

This is the value at which the input will move from maximum to minimum 

value. This is useful for applications where the potentiometer input is endless 

i.e. moves from the maximum to the minimum as it wraps round. This 

parameter stops the unit reporting val ues outside the viable input range.  

 

System Zero You can set the system zero value here or set it to zero to remove the system 

zero effect.  
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Description of Linearisation Calculations  

The input value is looked up in a table of points which is dependent on what the user has selected, starting from 

the bottom of the table. When a point is found to which the input is less than then this point and the previous 

point are used to extrapolate a gain and offset from. This leads to a resultant gain and offset which is applied to 

the mV/V values as follows. 

 
Value = ( input  * Resultant Gain) ï Resultant Offset.  
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module  will 

return to deep sleep if no Keep Awake message is received from a T24 

receiver.  The default is 60 seconds. 

 

Data Tag The data transmitted by the transmitter module  is marked with a Data Tag 

which is a 2 byte hexadecimal code. By default this is set to the last 2 bytes of 

the module ID (or to put it another way, the last 4 characters of the module 

ID). 

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the T24 -HS handheld. 

 

Startup Time Some transmitter module s power a sensor from their excitation voltage. When 

coupled to a sensor with a slow startup time this setting is used to delay the 

measurement after wakeup from sleep between readings. This gives the 

sensor time to settle at the expense of battery life. 

For strain gauge inputs this settings should be zero. 

 

LED Mirror to Digital Output  When set to Yes each time the LED is active the digital output is active. 

This can be useful if the module is to be encapsulated or enclosed and 

enables a second LED to be externally mounted. This is very useful when using 

a T24-HR roaming handheld as the transmitter module  LED will activate while 

the handheld is in communications with the module.  

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 



Mantracourt Electronics Limited  163 T24 Telemetry User Manual 01.16 

 Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your module and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-RAe, T24-RAi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-RA 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-RA 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-RA 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  
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Antennas 

T24-RAi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-RAe  

Only the T24-RAe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-RA, T24-ACMi-RA, T24-ACMm-RA 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

 

Specification at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Sensor Excitation Voltage 2.4 2.5 2.6 Vdc 

Input Range   500  100,000 Ǻ 

Accuracy    0.01  % of Full Scale 

 

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 
 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

Normal Mode on constantly   55 60 mA 

T24-RAe, T24-RAi, T24-ACMi -RA,  

T24-ACMm -RA 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode   60 65 mA (1) 

T24-ACM-RA     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode   60 65 mA (1) 

     

 
1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

 

Battery Life in Low Power Mode 

Generating Results at 3Hz  

Usage Battery Life  

Pair AA cells  Constantly on  1 month  

Pair AA cells 12 sessions per day of 5 minutes 2 years 

Pair D cells Constantly on 4.5 months 

Pair D cells 12 sessions per day of 5 minutes > 9 years 

   

 

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-ACM-PA, T24-ACMi-PA, T24-ACMm-PA, T24-PAe, T24-PAi 

Overview 

The T24-PA is a remote transmitter module  for the collection and processing of pulse related measurements. This 

includes measuring the period between pulses to provide outputs in Hz, RPM and Time as well as actual pulse 

counting. This version improves on battery life and includes support for quadrature inputs, mark -space ratio and 

digital input state.  

Order Codes 

T24-PAe 

 

Pulse transmitter module with external antenna UFL 

connector. 

T24-PAi 

 

Pulse transmitter module with integral antenna. 

T24-ACM-PA 

 

Pulse transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

T24-ACMi-PA 

 

Pulse transmitter module mounted in medium 

weatherproof enclosure with battery holder for two 

AA batteries. 

T24-ACMm-PA 

 

Pulse transmitter module mounted in small enclosure 

with screw terminals to connect external 3 V power 

supply. 

 

This section applies to firmware versions 3.0 and above. For previous versions refer to 

Appendix E ð Legacy products 
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Connections 

T24-PAe, T24-PAi 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 Volt power supply or batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

Inputs connected as follows:  

 

The ôInput Aõ input is 

used for Frequency, 

RPM, Interval, Counter, 

Digital State and Mark 

output types. This can 

take the form of a 

normally open or normally closed switch or relay contacts.  The input resistor selection of pull up or pull down 

can be selected to suit the input. 

 

When in Quadrature output mode the ôInput Aõ and ôInput Bõ inputs are connected to the Quadrature outputs A 

and B respectively. 

 

 

The T24-PA can also be used with a repetitive sine, square or pulse wave signal source such as a signal generator 

or RPM sensor. The amplitude should be between 1.2 V and 12 V peak. 

 

A maximum of 25 mA can be drawn from ôExcitationõ (User selectable for 3 V, 5 V or 12 V) to power a pulse 

generating sensor.  

 

Reset Count is a ôvolt-freeõ contact input. This can be used to reset the count input to zero. To activate connect 

ôReset Countõ to GND. 

 

Relay & Volt Free Contact 

This module is not  reverse polarity protected! 

The maximum voltage is 3.6 V! 

SHIELD
GND

Input B
Input A

Excitation

Reset Count

1
2
3
4
5
6

7
8
9
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Excitation

SHLD
GND

Input A

 

Onboard resistor configured for pull up  and 3V excitation 

Voltage Source 

Excitation

SHIELD
GND

Input A

+ V

GND

 

Excitation off unless required to power sensor 

 

NPN Open Collector  

Excitation

SHIELD
GND

Input A

 

Onboard resistor configured for pull up  and suitable excitation voltage selected 

PNP Open Collector Powered Sensor  

Excitation

SHIELD
GND

Input A

0V

OUT

+V
 

Onboard resistor configured for pull down  and suitable excitation voltage selected 
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Quadrature Sensor  

Excitation

SHLD
GND

Input A
Input B

0V

OUT A (1)
OUT B (2)

+V

Quadrature Sensor

 

Onboard resistor configured to suit sensor and suitable excitation voltage selected 

 

The quadrature inputs A and B determine direction based on the following table.  
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T24-ACM-PA 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. 

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. 

2 X D Cell Batteries

0V

1

2

3
4

5

6

7

+Supply

Power Jumper JP1

LED

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

The pulse input is connected to the module via a 2 part screw terminal block.  

 

Screw Terminal  Function  

1 +Excitation  

2 Input A 

3 Input B 

4 - Excitation (GND) 

5 Shield  

7 Reset Count  

 

See T24-PAe, T24-PAi section above for wiring options.  
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T24-ACMi-PA 

Power 

The enclosure is designed to accept two AA batteries. Maximum voltage 1.8 V per cell. 

 

For battery information please refer to Appendix D ð Battery Selection 

 

Sensor 

 

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi 

Antenna; take extra care when re-assembling that the grey UHF cable is attached to the antenna socket.  

 

Screw Terminal  Function  

1 Shield 

2 - Excitation (GND) 

3 Input B 

4 Input A 

5 +Excitation 

 

 

 Reset Count connection is not available in this enclosure option. 

 

See T24-PAe, T24-PAi section above for wiring options.  
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T24-ACMm-PA 

Power 

Power is supplied by connecting a 3V supply to the pins shown below. 

 

Connecting T24-BB1 

Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two 

AA 1.5 V batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

Sensor 

 

 

Screw Terminal  Function  

5 -Excitation (GND) 

6 Input B 

7 Input A 

8 +5 V Excitation 

  

 

 Reset Count connection is not available in this enclosure option. 

See T24-PAe, T24-PAi section above for wiring options.  

 

There is no reverse polarity protection.  
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should  be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module . By selecting low 

power mode and entering some other information the toolkit will also give guides on achievable battery life.  

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. The settings chosen on the Input / Output Configuration page will also affect the battery life.  

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 333 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

 

  

Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  and radio will enter a 

low power sleep mode which will have a large effect on battery life.  

A possible reason for not  using Low Power Mode would be if using the 

module in a Master-Slave arrangement with PC so the radio must be active 

and responsive permanently. 
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Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some pre-set batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in amp hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor mA from xV 

Excitation 

 

This is the current drawn by any sensor attached to the user selectable 

excitation on board power supply.  

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the module will be turned 

on and transmitting . 
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Input / Output Configuration  

 

This module does not provide calibration, as such, because it is factory calibrated. However, on this page you can 

select the output type and parameters unique to your input sensor.  

 

Items you can change : 

Output Type Simply select the required output type from the drop down list.  

Frequency (Hz)  ð Average frequency of pulses on ôInput Aõ. 

RPM ð Average Revolutions Per Minute measured on ôInput Aõ. If there are 

multiple pulses per revolution then set the Pulses Per Revolution setting 

accordingly.  

Interval  (s) ð Average time in seconds between pulses measured on ôInput Aõ. 

Counter  ð Counts incoming pulses on ôInput Aõ. Count is reset by digital input 

to GND or external reset using data provider packet. The edge that 

increments the count can be defined by Edge Type and the count will 

increment by one (1) at every edge. Counter will reset to zero if power is 

removed from the module.  

Quadrature  ð Connect both ôInput Aõ and ôInput Bõ to the quadrature sensor 

and select the appropriate pull up or pull down resistor setting. The count will 

be bi-directional and four (4) counts will occur for every quadrature cycle. Use 

the Advanced page to set scaling if required. 

Digital State  ð On every change of input state of ôInput Aõ along with every 

Transmit Interval, the current state of ôInput Aõ will be transmitted. This allows, 

with suitable conversion of received value to digital output, wireless 

transmission of digital state or button pushes.   

When ôInput Aõ is connected to GND the output will be 1. When ôInput Aõ is 

connected to +V  the output will be  0.  This can be inverted by setting a Gain 

= -1 and Offset = -1 in Advanced Scaling page. 

Mark (Space)  ð Gives the percentage of Mark over Space for inputs on ôInput 

Aõ. 
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Pulses per Revolution  Specify the number of pulses per revolution. This parameter only affects the 

RPM output value.   

 

Excitation Type  The excitation voltage can be selected to power external sensors if required. 

The choices are Off, 3V, 5V or 12V. The module will calculate when it can save 

power by turning off the excitation based on the Minimum Frequency. If, 

when powering up the sensor, it requires some time to stabil ise, the Startup 

Time  in the Advanced Tab  can be used. 

 

Debounce Filter  Enter a time in milliseconds, any pulse that is received within this time of a 

previous pulse will be ignored, this is useful when dealing with noisy inputs 

such as relays which may inadvertently produce more than one pulse per 

event.    

 

Input Resistor Select whether the inputs are pulled up or pulled down with  internal 56K 

resistors.  

   

Edge Type Define which edge of an input pulse should be counted as the input trigger.  

 

Minimum RPM/Frequency By entering the minimum frequency or RPM measurement required, the 

module can calculate the most effective form of power saving to apply.  

Not available in Counter, Quadrature and Digital State output modes. 

 

Advanced Button Click to show the advanced page described below. 
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Advanced I/O 

 

This module does not provide calibration, as such, because it is factory calibrated. However, on this page you can 

adjust the gain to provide different out put types.   

 

Custom Output Type  

 

Items you can change : 

Gain Default is 1. If the gain value is set the output value of the module will be 

multiplied by the gain before transmission. This setting applies to all output 

types. 

 

Offset  Default is 0. If the offset value is set the output value of the module will be 

multiplied by the gain and the offset subtracted before transmission. This 

setting applies to all outputs .   

 

Reset Counter Data Tag If using the counter output the data tag specified in this field will cause the 

counter in the T24-PA to reset to zero whenever a data packet with this data 

tag is received. Data providers can be produced by other transmitter module s, 

T24-HA or custom software. For this to operate correctly this module should 

not be in Low Power Mode. 
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 Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module  will return 

to deep sleep if no Keep Awake message is heard from a receiver module or 

software.  The default is 60 seconds. 

 

Data Tag The data transmitted by the transmitter module  is marked with a Data Tag which is a 

2 byte hexadecimal code. By default this is set to the last 2 bytes of the module ID 

(or to put it another way, the last 4 characters of the module ID). 

If by some chance you had two transmitter modules that would be working on the 

same channel and had the same last 4 characters in their ID (1 in 65,535 chances) 

you may want to change the data Tag of one of the modules. 

 

Startup Time Some transmitter module s power a sensor from their excitation voltage. When 

coupled to a sensor with a slow startup time this setting is used to delay the 

measurement after wakeup from sleep between readings. This gives the sensor time 

to settle at the expense of battery life. 

Only available in Frequency, RPM and Interval Output Type modes and where Low 

Power Mode is activated. Also note that the startup time should be less than the 

Transmit Interval. 

 

LED Mirror to Digital 

Output  

When set to Yes each time the LED is active the digital output is active. 

This can be useful if the module is to be encapsulated or enclosed and enables a 

second LED to be externally mounted. This is very useful when using a T24-HR 

roaming handheld as the transmitter module  LED will activate while the handheld is 

in communications with the module.  

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 



Mantracourt Electronics Limited  180 T24 Telemetry User Manual 01.16 

Enclosure & Mounting  

This module is available in a number of different enclosure types. Locate your product  and follow the link to view 

dimensional and mounting information for that particular enclosure.  

T24-PAe, T24-PAi 

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

T24-ACM-PA 

This module is fitted inside our large enclosure. Please see Appendix A ð Enclosures & Mounting ð ACM for more 

information.  

T24-ACMi-PA 

This module is fitted inside our medium enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMi for 

more information.  

T24-ACMm-PA 

This module is fitted inside our small enclosure. Please see Appendix A ð Enclosures & Mounting ð ACMm for 

more information.  
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Antennas 

T24-PAi 

This module uses an integrated chip antenna. See Appendix B ð Antennas ð Internal Chip Antenna 

T24-PAe  

Only the T24-PAe module allows for the fitting of external antennas. The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 

T24-ACM-PA, T24-ACMi-PA, T24-ACMm-PA 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

 

Specification at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Sensor Excitation Voltage 3 - 12 Vdc 

Input Range in Period  333 x10-6 - 2 sec 

Input Range in Frequency 0.5 - 3,000 Hz 

Input Range in RPM (presuming 1 pulse / rev) 30 - 180,000 RPM 

Input Range in Counts 0 - 1000 Hz 

Accuracy % input error @ 1 Hz - - 0.15 % 

Accuracy % input error @ 1 kHz - - 0.175 % 

Accuracy % input error @ 2 kHz - - 0.2 % 

Accuracy % input error @ 3 kHz - - 0.25 % 

Accuracy interval resolved to   0.25   µ sec 

     

All frequencies and ranges may not be achievable depending on the update rate required. 

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 
 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  20 30 µA 

Normal Mode on constantly   40 60 mA 

T24-PAe, T24-PAi, T24-ACMi -PA,  

T24-ACMm -PA 

    

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

T24-ACM-PA     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

     

 
1. Power supply must be capable of supplying 300 mA for 250 µs (Required on start -up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz in Frequency 

Mode 50Hz Minimum Frequency  

Usage Battery Life  

Pair AA cells  Constantly on  1.5 month  

Pair AA cells 12 sessions per day of 5 minutes 1.5 years 

Pair D cells Constantly on 6 months 

Pair D cells 12 sessions per day of 5 minutes > 6 years 

   

 

 

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-WSS, T24-WSSp 

 

Overview 

The T24-WSS wireless anemometer is built on the same technology as previous Mantracourt  wireless sensor 

interfaces offering the same sleep and wake functionality and operation with peripheral modules including 

handhelds, USB base stations and SensorSpace devices.  

 

The Anemometer features a high quality 3-cup rotor pressed on a stainless steel shaft with rugged Delrin body 

with bronze Rulon bushings 

 

The output value of the anemometer can be configured to the userõs requirements and measure over the range 5 

to 125 mph. 

 

Accuracy:   

¶ 0.5mph from 5 to 10 mph  

¶ ± 4% from 10 to 125 mph  

 

The user can set a period over which to average the wind speed (regardless of transmission rate) and optionally 

include a second transmission of gust which is also measured over a user defined period. 

 

The T24-WSS is powered either from internal batteries or an external supply. For applications which require high 

sampling rates for long periods Mantracourtõs PowerPack and SolarPanel (PP1 & SP1) offers an ideal solution. 

 

The T24 WSSp is battery powered only and is designed for mounting to moving booms using the pivot bar 

mechanism. 

Order Codes 

T24-WSS 

 

Wind speed transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Also has ability to be powered 

from external supply voltage. 

For clamp mounting to 50 mm scaffold pole.  

T24-WSSp 

 

Wind speed transmitter module mounted in large 

weatherproof enclosure with  battery holder for two D 

cell alkaline batteries. Designed for pivot mounting to 

moving booms. 

 

T24-WSS - This section applies to firmware versions 3.0 and above. For previous versions 

refer to Appendix E ð Legacy products 
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Connections 

T24-WSS 

Power 

Power can be supplied by fitting two D cell alkaline 1.5 V batteries or the module can be supplied from an 

external 5 Vdc to 18 Vdc source. The module will switch to the external supply in preference providing a battery 

backup.  

In both cases you need to fit the JP1 power jumper to supply power to the transmitter module.  

When powered from the external DC source the LED will illuminate. The cable for the external supply should be 

routed into the cable gland at the bottom of the case, up past the battery holder and into the two part connector 

terminals shows in the diagram below. 

2 X D Cell Batteries

0V

+Supply

Power Jumper JP1

LED

 

For battery information please refer to Appendix D ð Battery Selection 

T24-WSSp 

Power 

Power is supplied by fitting two D cell alkaline 1.5 V batteries.  

You may need to fit the JP1 power jumper to supply power to the transmitter module.  

The LED does not illuminate in this module. 

2 X D Cell Batteries

Power Jumper JP1

LED

 

For battery information please refer to Appendix D ð Battery Selection 

 

 

Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 
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Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the transmitter module  and the quality. 

By selecting low power mode and entering some other information the toolkit will also give guides on achievable 

battery life. 

Note that the battery life calculator is assuming the best case scenario which is at 20°C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission interval in milliseconds. The default is 1000 giving a 

reading every second. You may want increase this value to slow transmissions 

down to achieve longer battery life.  

  

Average Sample Period (s) The average wind speed as measured over the sample period defined here is 

transmitted every Transmit Interval using the Data Tag set in the Advanced 

Settings. This period is a moving window so at every transmission interval the 

value transmitted will be the average wind speed as measured over the last 

sample period up to the transmission event. If the sample period is set to less 

than the transmit interval then  the value transmitted will actually be the 

average of the wind speed since the last transmission. So setting this to zero 

would always transmit the average wind speed between transmissions. 
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Gust Sample Period (s) The gust value is transmitted at the transmit interval using the Data Tag + 1. 

The Data Tag used will be displayed in the title. 

 Note that the Data Tags are represented as hexadecimal 

values so adding 1 to the base Data Tag may not result in 

an obvious new Data Tag. After digits 0-9 come letters A-F. 

Base Data Tag        Gust Data Tag 

FF123                      FF124 

FF129                      FF12A 

FF1AF                     FF1B0 

The wind speed gust value is optional and can selected by choosing a gust  

sample period from Disabled , 1, 3, 5 or 10 seconds. 

The gust value transmitted is the maximum average wind speed measured 

within  the rolling window as defined by the gust sample period. 

 

For example, the transmit interval may be 30 seconds and the gust sample 

period may be 5 seconds so that every 30 seconds the gust value transmitted 

would be the maximum  average wind speed seen within  any 5 second period 

since the previous transmission.  

 

Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  will enter low power 

mode which will have a large effect on battery life.  

A Reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example.  

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the module will be turned 

on and transmitting . 
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Units 

 

 

  Output Value is the live value of the current wind speed in the units selected above.  

 

Items you can change : 

Output Units  Simply select the required output units from the drop down list. The T24 -WSS 

can provide wind speed in: 

 

Description  Units  

Miles Per Hour mph 

Metres Per Second m/s 

Kilometres Per Hour Km/h 

Feet Per Second fps 

Knots kn 
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module  will 

return to deep sleep if no Keep Awake message is heard from software, 

handheld or other receiving modules .  The default is 60 seconds. 

 

Data Tag The data transmitted is identified with a Data Tag which is a 2 byte 

hexadecimal code. By default this is set to the last 2 bytes of the module ID 

(or to put it another way, the last 4 characters of the module ID). 

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the Data Tag of one of the modules and 

perform pairing again with the T24 -HS handheld. 

Average Wind Speed is transmitted using the defined Data tag. 

Optionally Gust Wind Speed is transmitted using the defined Data Tag + 1. 

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Enclosure & Mounting  

T24-WSS 

 

The T24-WSS is designed to be attached to the top of a 50 mm scaffold pole or equivalent using the fitted clamp . 

               



Mantracourt Electronics Limited  190 T24 Telemetry User Manual 01.16 

T24-WSSp 

The T24-WSS is designed to be attached to a moving boom and uses a pivot design to ensure that the sensor 

remains upright regardless of the angle of the boom.  The pivot bar is threaded for M8. 

               

Boom Mounting  

¶ Remove the mounting pivot bar from the wind speed sensor. You may have to remove the split pin/cotter 

pin first. 

 

¶ Determine the position to mount the pivot bar by following these guidelines.  

 

a. Install the mounting pivot bar on the same side of the boom as the cabin mounted display.  

b. Install the mounting pivot bar perpendicular to the boom.  

c. Install the mounting pivot bar at the highest point possible where the sensor will be free to rotate at all 

boom angles. 
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d. The entire wind speed sensor should be located so that the cups are fully exposed to the wind and so 

that the sensor rotates freely at all boom angles. Avoid mounting the sensor where objects have created 

wind turbulence. 

 

¶ Screw the mounting pivot bar to the boom using the 25 mm deep M8 thread or alternatively weld the bar 

to the boom. Note that angle iron can be used to extend the mounting position to be clear of the top of 

the boom. 

 

¶ Re-fit the wind speed sensor to the bar, add the M8 washer and fit the split pin/cotter pin.  
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Antennas 

These modules have the antenna already fitted inside the enclosure so there are no specific mounting 

requirements. 
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Specification 

 

Specification at 3V supply at 25°C 

 

Parameter  Min  Typical  Max  Units  

Measurement Range  5 - 125 mph 

Accuracy 5 ð 10 mph   0.5  mph 

Accuracy 10 ð 125 mph  ±4%  mph 

 

 

Environmental  Min  Typical  Max  Units  

Operating Temperature Range -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 

Environmental protection with suitable cables 

exiting through cable glands. 

 IP67   

     
 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

Normal Mode on constantly   55 60 mA 

Reverse Polarity Protection  - -32 Vdc 

Internal      

Battery Supply Voltage 2.1 3 3.6 Vdc 

Current  60 65 mA (1) 

External (T24-WSS only)     

Power Supply voltage  5  18 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Current  60 65 mA (1) 

     

 
1. Power supply must be capable of supplying 300 mA for 250 µs  

 

Battery Life in Low Power Mode 

Generating Results every second   

Usage Battery Life  

Pair D cells Constantly on 1 year 

Pair D cells 12 sessions per day of 10 minutes 6 years 

   

 

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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T24-LT1 

Overview 

The T24-LT1 transmitter module provides OEMõs with a versatile wireless Running Line Tensiometer which when 

connected to an appropriate piece of ha rdware gives cable tension, payout and speed. The T24-LT1 connects to a 

load pin and quadrature sensor. The quadrature sensor is usually constructed from reed switches and magnets 

arranged to give overlapping pulses so that both count and direction can be determined. These pulses can then 

be scaled to give distance and speed in engineering units. The load pin measurement is the same as the 

successful T24-SA module and can be calibrated and scaled to give tension in engineering units. 

The data transmitted by the T24-LT1 can be received by multiple T24 receivers that include displays, handheld 

readers, analogue outputs, relay modules and computer interfaces. For the running line tensiometer a dedicated 

hand held display has been designed known as the T24-HLT which allows viewing of the three measurement 

values transmitted by the T24-LT1. 

T24-LT1 has been designed for battery operation and supports an ultra-low-power sleep mode whilst offering 

class leading wireless coverage and range. Typical battery life based on a pair of AA cells gives 13 days 

continuous operation at transmission rate of 3 readings per second. 

Order Codes 

T24-LT1 

 

OEM Running Line Tensiometer transmitter module 

with external antenna UFL connector. 
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Connections 

Power 

Attach power supply wiring to the module as shown below:  

+ 3V Supply
0V Supply  

Connect to a 3 Volt power supply or batteries. 

 

For battery information please refer to Appendix D ð Battery Selection 

Strain Sensor 

Strain gauge connection is 4 wire as follows: 

SHLD

-EXC

-SIG

+SIG

+EXC

 

The resistance of the strain gauge can be between 85 and 5000 ohms. The T24-LT1 can support up to four 350 

ohm strain gauges bridges attached in parallel (At the expense of reduced battery life). 

 

The cable lengths between the T24-LT1 and the gauges should be kept below three metres and generally as short 

as possible. 

As the measurement is four wire then as the cable length increases the voltage drops in the cable will have more 

of an effect on the factory mV/V calibration.  

 

The strain gauge measurement is bi-directional, i.e. tension & compression. 

 

This module is not  reverse polarity protected! 

The maximum voltage is 3.6 V! 
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Quadrature Inputs 

Input A and B are volt free inputs so that mechanical switches can be used (including reed switches) or active 

circuitry that pulls the inputs to 0V.  

INPUT A

INPUT B

0V SUPPLY  

The quadrature input sensors A and B should be mounted so that the activation zones (Whether optical or 

magnetic etc) cover both A and B inputs simultaneously as rotation occurs. 

 

 

The inputs then determine direction based on the following table.  
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Shield Connections (All Enclosures) 

We recommend the following rules to determine whether there should be a connection between the transmitter 

module shield and the sensor chassis or cable: 

1.    If the sensor is remote to the transmitter module  and the screen of the signal cable is NOT connected to the 

sensor chassis then the cable screen should be connected to the transmitter module  shield connection. 

2.    If the sensor is remote to the transmitter module  and the screen of the signal cable IS connected to the sensor 

chassis then the cable screen should be NOT connected to the transmitter module  shield connection. 

3.    If the transmitter module  is integral to the sensor or mounted very close and the module is mounted on a metal 

chassis then the answer to whether the transmitter module  shield connection should be connected to the metal 

chassis is a matter of experimentation. This connection must be as short as possible. The T24 Toolkit can be used 

to chart the signal levels and tests should be undertaken to determine whether there is a better radio signal with 

or without the shield/chassis connection. The quality of the measured reading should also be looked at. In cases 

where the shield/chassis connection makes no difference to the radio signal or the reading quality then the 

connection should be made. 
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Configuration  

The T24 Toolkit provides a means of simple configuration and calibration of the transmitter module along with 

useful tools to aid integration.  

 

Launch the T24 Toolkit software application and pair to this module to enable the connection to the Toolkit to 

allow configuration to take place. See Common Toolkit Pages - Home 

 

Data Rates and Quality 

 

This page allows you to select the rate at which data is transmitted from the module and the quality. By selecting 

low power mode and entering some other information the toolkit will also give guides on achievable battery life.  

Note that the battery life calculator is assuming the best case scenario which is at 20 °C and that the battery has a 

suitable low internal resistance or that a suitable capacitor is fitted across the battery. See battery details in the 

Installation section. 

 

 

Items you can change : 

Transmit Interval Enter the transmission rate in milliseconds. The default is 333 giving 

approximately 3 per second which is ideally suited to reading on a handheld. 

You may want to slow this down to achieve longer battery life.  

The Load is transmitted using the data Tag specified. The Payout is 

transmitted on Data Tag + 1. The Speed is transmitted on Data Tag + 2. 
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Sample Time This is the length of time in milliseconds that the input is sampled before the 

value is transmitted. This can vary between 5 milliseconds and close to the 

Transmit Interval. A shorter sample time means that the module is awake for 

less time so battery life is increased but at the expense of a reading with less 

noise free resolution. You can vary this to see the effect on battery life and 

noise free resolution. 

 

Low Power Mode Unless the transmitter module  is non battery powered this should be set to 

Yes. In between transmissions the transmitter module  will enter sleep mode 

which, for some modules such as the strain gauge transmitter module, will 

have a massive effect on battery life. 

A reason for not  using Low Power Mode would be if using the module in a 

Master-Slave arrangement with PC for example. 

 

Battery Type This is not a parameter of the module but information used by the battery life 

guide. You can choose from some preset batteries or choose custom to allow 

you to select your own battery capacity. See below. This will also offer to 

change the Battery Low Level if the level suitable for the chosen battery is not 

the level currently set. 

 

Usable Capacity This is not a parameter of the module but information used by the battery life 

guide. This is the capacity of the battery in Amp Hours and has a profound 

effect on battery life calculations. This capacity needs to be calculated from 

battery manufacturerõs data sheets to take into account that you can only use 

batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05 

volts. 

Generally the usable capacity will not be as high as that advertised by the 

battery manufacturer. Temperature and internal resistance of the battery are 

not taken into account in the guide.  

 

Sensor Resistance This is only available for certain transmitter module s. This is not a parameter 

of the module but information used by the battery life guide. Enter the 

resistance of the connected strain gauge in Ohms. 

 

Usage Per 24 Hour Period Enter the number of hours per 24 hour period that the T24 -HLT handheld (Or 

other sleep/wake controlling receiver) will be turned on and communicating 

with a transmitter module.  
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Calibration (Load) 

 

Here you can calibrate the transmitter module  and set a system zero if required. 

This simple page allows semi-automated calibration where you can apply known inputs to calibrate.  

This calibration includes linearisation and is automatically applied. 

See later for By Cert and Advanced  page where you can adjust individual gains and offsets. 

 

Calibration Process  

Â Decide on how many points you will calibrate over. 

Â Decide what weights will be applied (in ascending order) at each point. 

Â Enter the actual input (in the required units) that you want the module to read at each point.  

Â Now proceed to apply each input in turn (allowing a settle time) and click the Acquire  button at that point. 

You can now apply the next input and click Acquire  until all the points are completed.  

 The mV/V from the load cell must be ascending through each calibration point. 

 

The bottom of the page shows the Input Value  and the Calibrated Value . Once the second point has been 

acquired this Calibrated Value  should display the actual calibrated value. 

 

 

Items you can change : 

Number of Calibration Points Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Point 1 - 9 For each point enter the engineering unit value that you want the transmitter 

module to report at the applied input. i.e. 1.67  
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Acquire 1 - 9 Click this button when the input has been applied and the reading has been 

allowed to settle. This will acquire the reading and allow you to move to the 

next points. You will be able to click the button again to re -acquire. 

 

Start Again Click here to restart the calibration. 

 

System Zero Once calibrated you may want to remove a fixed system value. In the case of a 

strain gauge input this may be the weight of a sling, shackle, load bed etc. 

Apply the required input and click here to set the system zero. The current 

input will be removed from subsequent readings so that the reading will be 

zero. 

To edit this value manually click the Advanced  button.  

System Zero is stored in non-volatile memory in the transmitter module . 

 

Payout & Speed You can click the Payout & Speed  button to calibrate the speed and payout 

values based on the quadrature input.  

 

By Cert. You can click the By Cert button to calibrate against a sensor calibration 

sheet. You just need to enter the input values and associated engineering unit 

required output value of at least 2 points.  

This will take you to a different screen. 

 

Advanced Clicking the advanced button will allow you to edit the gains and offsets for 

each available calibration point. This will take you to a different screen. 
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 Calibration by Certificate (Load) 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually from the calibration table or certificate for a load cell without ever having to connect the load cell.  

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

(mV/V shown in this 

screenshot) 

Enter the input point for which you will specify a required engineering output 

value 

 

Engineering Units 1 - 9 Enter the required engineering unit output for the specified input value  

 

Calibrate Click this button to calculate and update the module calibration  
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Calibration Advanced (Load) 

 

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered 

manually. 

For example, if a strain gauge manufacturer provides a calibration table for a cell it may be possible to calculate 

gains and offsets and enter these values into the Advanced Calibration page without having to connect the strain 

gauge or apply weights. 

 

Items you can change : 

Number of Calibration 

Points 

Enter the number of points you wish to calibrate over. In its simplest form you 

could select two for a linear calibration. 

For more complex calibrations which include linearisation select three to nine 

points. 

 

Input Points 1 ð 9 

(mV/V shown in this 

screenshot) 

Enter the input point to which the associated interpolated gain and offset 

values will be applied. Note between points the gain and offset values are 

linearly interpolated. Inputs are extrapolated below point 1 and above point 9.  

 

Gain 1 - 9 Enter the gain value for associated point 

 

Offset 1 - 9 Enter the Offset value for associated point 

 

System Zero You can set the system zero value here or set it to zero to remove the system 

zero effect.  

 

Description of Linearisation Calculations  

The input value is looked up in a table of points starting from point 1. If the input mV/V is greater than the mV/V 

specified at that point then it is checked against the next point. When the best point has been found the Gain and 

Offset values from that point are applied to the mV/V value as follows. 

 
Value = ( input  * Gain) ï Offset.  
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Calibration (Payout & Speed) 

 

Calibration of the quadrature input to give the payout and speed values may need to be calculated manually to 

suit the mechanical hardware. A simple Auto Calibration section is supplied to calculate basic gains based on the 

number of actuators and wheel diameter but this calculation is limited to the engineering units used for the wheel 

diameter. For example, if the wheel diameter is entered in metres  then the Auto Calibration will provide gain 

values to give Payout in metres  and Speed in metres per second . Manual alterations to the gain may be 

required if you require these values in other engineering units. 

 

Items : 

Payout  

Input Counts Shows the current raw count value that is measured by the quadrature input. 

This count may increase or decrease depending on the direction of the 

quadrature input.  

 

Reset Button Reset the input count to zero. 

 

Payout Value This shows the calibrated final Payout value that will be transmitted. The Data 

Tag used to transmit this value is shown in the title. 

 

Speed  

Input Hz Shows the current raw count frequency value that is measured by the 

quadrature input.  

 

Speed Value This shows the calibrated final Speed value that will be transmitted. The Data 

Tag used to transmit this value is shown in the title. 

 

 

 

Auto Calibration 
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Actuators Enter the number of actuators situated around the wheel. An actuator is 

defined as the mechanical entity that is used to provide an input sequence to 

the A and B inputs. This may be a magnet or a hole. 

 

Wheel Diameter Enter the wheel diameter. Note that this dimension needs to take into account 

where the cable sits on the wheel and is unlikely to be the external diameter. 

 

Calibrate Button Click this button to calculate and update the module calibration.  
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Advanced Settings 

 

You should not normally need to change these settings. 

 

Items you can change : 

Sleep Delay Here you can enter a delay in seconds after which the transmitter module will 

return to deep sleep if no Keep Awake message is received from a T24 

receiver.  The default is 60 seconds. 

 

Data Tag The data transmitted by the module is identified by a Data Tag. This is by 

default set to the last 4 digits of the module serial number.  

If by some chance you had two transmitter modules that would be working on 

the same channel and had the same last 4 characters in their ID (1 in 65,535 

chances) you may want to change the data Tag of one of the modules and 

perform pairing again with the T2 4-HS handheld. 

 

Transmit power Set the transmit power level from 0 ð 100%.    Default is 100% 
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Enclosure & Mounting  

These OEM modules are bare PCB modules. Please see Appendix A ð Enclosures & Mounting ð OEM Transmitter 

Modules for more information.  

 

Mounting mechanics for the quadrature input sensors are beyond the scope of this manual and experimentation 

would be required during the design phase of the equipment that uses these modules. The information in the 

sensor section should provide a starting point but all implementations are going to be unique to the particular 

physical mechanisms such as sensor choice, rotational mechanism, required resolution etc. 

 

Antennas 

The choices are: 

T24-ANTA PCB Antenna   See Appendix B ð Antennas ð T24-ANTA 

T24-ANTB Dipole Antenna   See Appendix B ð Antennas ð T24-ANTB 

T24-ANTC Dipole Antenna Swivel  See Appendix B ð Antennas ð T24-ANTC 

T24-ANTD Puck Antenna SMA  See Appendix B ð Antennas ð T24-ANTD 

T24-ANTE Puck Antenna UFL  See Appendix B ð Antennas ð T24-ANTE 
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Specification 

Specification with 1000R bridge, 2.5mV/V, at 3V supply at 25°C 

 

Measurement  Min  Typical  Max  Units  

Strain Gauge Excitation System 4 Wire 

Strain Gauge Excitation Voltage 4. 5 5 5.25 Vdc 

Strain Gauge Drive Capability 85 - 5000 Ǻ 

Maximum Gauge Sensitivity (FR)   3.1 +/ -mV/V 

Offset Temperature Stability  1 4 ppm/ °C 

Gain Temperature Stability  3 5 ppm/ °C 

Offset Stability with Time  20 80 ppm of FR (1) 

Gain Stability with Time   30 ppm of FR (2) 

Non Linearity before Linearisation  5 25 ppm of FR 

Internal Resolution  16,000,000/ 24  Resolution/Bits 

Noise Free where Sample Time > 1000ms  400,000 / 18.75  Resolution/Bits 

Quadrature Inputs Type  Volt Free   

Maximum Pulse Frequency  25 / 1500  Hz / rpm 

Minimum Pulse Frequency  0.5 / 30  Hz / rpm 

     

 
3. From original offset at any time. 

4. First year. 

 

Environmental  Min  Typical  Max  Units  

Operating temperature range  -20  +55 °C 

Storage Temperature -40  +85 °C 

Humidity  0  95 %RH 

 

Power Supply  Min  Typical  Max  Units  

Standby / Low Power Mode  5 20 µA 

Power Supply voltage  2.1 3.0 3.6 Vdc 

Power Supply ripple   50 mV ac pk-pk 

Normal Mode (1K Bridge)  60 65 mA (1) 

     
2. Power supply must be capable of supplying 300 mA for 250 µs (Required on start up, waking and during low power operation)  

 

Battery Life in Low Power Mode 

Generating Results at 3Hz with 350R Load 

Cell 

Usage Battery Life  

Pair AA cells  Constantly on  12 Days 

Pair AA cells 12 sessions per day of 5 

minutes 

290 Days 

   

Radio Range 

To determine radio range please refer to Appendix B ð Antenna Range 
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Receiver Modules 

Receiver modules use the messages sent by the transmitter modules. These modules may process or display this 

information or convert the data into a different physical format.  

T24-HK-S 
Firmware v1.04 onwards 

Overview 

The T24-HK-S is an IP67 rated, intuitive handheld display for viewing data from all Mantracourt T24 transmitters. 

Out of the box it comes in a roaming mode. It will display data from the first twelve T24 transmitters that it 

receives. 

Alternately, up to twelve inputs can be defined, with different settings such as overload and calibrated units 

applied to each one. 

Setup can be achieved using just the handheld, including pulling transmitters to the same radio settings. More 

complex setup can be achieved using the toolkit software and a USB connection. 

Out of the box, some functionality is hidden for simplicity, but it is possible to unlock all of the menu system 

using the default password or the toolkit.  

Order Code 

T24-HK-S 

 

Handheld display for use with up to 12 T24 transmitters in a robust weatherproof enclosure. 

 

Connections 

Power 

The handheld module is powered by two alkaline AA batteries. 

For battery information please refer to Appendix D ð Battery Selection 

 

Due to the higher voltage requirements of this module NiMh and NiCad batteries are not 

recommended. 
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User Operation 

For Quick Start, see the T24-HK-S Quick Start Guide. 

Keypad 

The keypad has some functionality that is fixed and some that can be configured and some that changes 

depending on what is on the LCD display. The handheld can optionally sound a beep when keys are pressed. 

 

 

Key Function  

 

The top right key doubles as the power key. Hold this for 

approximately two seconds to turn the handheld on or off.  

 

The three keys along the top of the keypad are soft keys  and 

relate to the three descriptions shown directly above them on the 

LCD display. The action of these keys will depend on what is 

currently being viewed. 

 

 

The navigation keys are used for various purposes such as scrolling 

through available inputs, moving between displays, navigating the 

menu system or editing string and numeric values. 

 

The MENU/ OK key is used to open the menu (If that has been 

allowed in the configuration) and to select menu items and 

complete editing sessions. 

 

Later we will explain how to use the keys to navigate the menu 

system. 

 

 

When not in a menu the Up/Down  keys can scroll through the 

available inputs. This could be disabled in the toolkit 

 

 

When not in a menu the Left /Right  keys can cycle through the 

available displays. 

A long press on these keys will increase/decrease the number of 

decimal places being displayed for the current selected units. 

These settings can be disabled in the toolkit. 

When in a menu the Left  key performs the same function as the 

Back soft key and the Right  key performs the same as the OK key. 
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The MENU/ OK key is used to open the menu (If that has been 

allowed in the configuration) and to select menu items and 

complete editing sessions. 

 

The OK key can also be held down for a long press (Approx one 

second then released) to cancel any current editing of values and 

data. 
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Display 

The T24-HK-S has a 128 x 64 monochrome dot matrix backlit display with several different display modes.  

As standard these will be List, Detail and Radio and are detailed below. However, some of them could have been 

disabled in the toolkit.  

Display Modes 

Cycling through the available displays is achieved using the left and right keys. Scrolling through the available 

inputs is achieved using the up and down keys. 

The different displays may also have different soft key functions. 

List- Roaming 

 
The List display shows live data from up to six inputs at once (12 are available with scrolling). 

In roaming mode the first column will show the input number and the data tag of the incoming data. The second 

column shows the data and the third is the selected units. The selected input is highlighted and shown in the top 

right corner. 

Softkey 1 applies a zero to the selected input or returns to the gross value. 

Softkey 2 clears the list and sends a wake all command (if power on wake is enabled) to allow different 

transmitters to be displayed. 

Softkey 3 cycles through the available measurement units. 

The up and down keys scroll through the available inputs. 

The left key displays the Radio display. The right key displays the Detail display. 
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List-Defined 

 
The List display shows live data from up to six inputs at once (12 are available with scrolling). 

In defined mode the first column will show the assigned name of the input. The second column shows the data 

and the third is the selected units. The selected input is highlighted and shown in the top right corner.  

Softkey 1 applies a zero to the selected input or returns to the gross value. 

Softkey 2 has no function 

Softkey 3 cycles through the available measurement units for the selected input. 

The up and down keys scroll through the available inputs. 

The left key displays the Radio display. The right key displays the Detail display. 

Detail 

 
The Detail display shows the data from one input. It also shows tha maximum and minimum values detected for 

this input since the last reset. The selected input is shown in the top right corner. 

Softkey 1 applies a zero to the selected input or returns to the gross value. 

Softkey 2 resets the maximum and minimum for this input.  

Softkey 3 cycles through the available measurement units for the selected input. 
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The up and down keys scroll through the available inputs. 

The left key displays the List display. The right key displays the Radio display. 

 

 

Radio 

 
The Radio display shows the radio quality from one input. The selected input is shown in the top right corner.  

Softkey 1 will wake the transmitter of the selected input if the ID is known (eg in defined mode) or will send a 

broadcast wake if not known. 

Softkey 2 has no function 

Softkey 3 sends the transmitter of the selected input to sleep 

The up and down keys scroll through the available inputs. 

The left key displays the Detail display. The right key displays the List display. 

Icons 

In the top left of all displays are information icons.  

 

One of the input channels has triggered a 

warning action 

 
 

External USB power has been applied. 

 

One of the input channels has triggered an 

overload action 

 

 

The selected display is showing the Net 

value because a Tare has been executed. 

 

One of the input channels has triggered an 

underload action  

 

 

The keypad has been locked because 

some critical processes are being 

performed by the Toolkit or other 

software 

 

There is an error with one of the T24 

transmitters 

 

 

Battery is low 

 

 

The temperature is now too low to operate 

the LCD at its normal update rate. A slower 

update rate has been applied. Note that 

internal measurement (such as peak 

detection) will not be affected.  
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Configuration Using the Menu System 

It is possible to carry out the majority of the setup of the T24 -HK-S simply by using the handheld. This is carried 

out using the menu system. It is possible for the user to hide or lock parts of the menu system for simplicity and 

to stop users changing settings accidentally. This is done using the toolkit and is explained below. 

To open the menu system simply power up the handheld and click Menu/OK. Navigation is then achieved using 

the Up/Down keys, OK key and the softkeys. The Left key has the same functionality as the Back softkey and the 

Right key has the same functionality as the OK key. 

The menu is quite extensive and is divided up into the following top level menus.  
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System 

The System menu covers setting relating to the basic functionality of the system such as display brightness and 

key actions. See below for the System menu structure and explanations of the items. To access the System menu 

it may be necessary to enter a PIN. By default this is 1000 but this could have been changed in the toolkit. 

 

 

Display 

Contrast 

Here you can change the contrast of the display to allow viewing from other angles.  

Contrast  Increase/decrease 

Backlight 

Here you can change the brightness of the backlight and select power saving options. 

Off  Backlight is always off 

On Backlight is always on 
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Auto  Backlight switches off after the keypad has not been pressed for the duration set 

below. Backlight comes back on if any keys are pressed. (disabled if connected to 

USB power) 

Duration  Time in seconds that the backlight will switch off if auto is selected 

 

Auto-Off 

Power saving mode that controls whether the handheld switches off completely after a period with no key 

presses. If enabled, set the time in minutes that must elapse without a key press for the handheld to power down. 

Mode  Enabled/disabled 

Timeout  Time in minutes for the handheld to switch off  

 

Update rate 

Rate at which the display is updated (regardless of how quickly data is coming in). Slower rates will increase 

battery life. Rates available from 200-1000 milliseconds. 

User Interface 

Key Actions 

Choose whether the handheld beeps or not when a key is pressed 

Key Functions 

These are hidden by default and are probably best accessed using the toolkit below. 

This allows disabling the keypad functionality when not in the menu system.  

A long press is approximately 1 second. 

Keys Up/Down  Select Input or Disabled 

Keys Left/Right  Select Display or Disabled 

Long Up/Down  Disabled or Select input  

Long Left/Right  Increase/Decrease decimal places of selected measurement unit or Disabled 

 

Time/Date 

Set and view the internal clock 

Time now  View current time in handheld  

Set Date Set the date 

Set Time Set the time  

Date Format Choose between the different date formats  

About  

Displays information about the handheld, eg product name, serial number and firmware version. 
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Actions 

The Actions menu allows setting of the source of the trigger for the actions. Also it allows selecting what actions 

happen on different events. 

To access the Actions menu it may be necessary to enter a PIN. By default this is 2000 but this could have been 

changed in the toolkit.  

 

 

Actions Source 

Here it is possible to choose between Gross and Net as the source for triggering warnings etc. 

Actions Source Gross or Net 

 

Action (warning, overload, underload and error) 

Each of the different error types can give different actions or they can all do the same thing. Even if no actions are 

selected here, the Information Icons in the top left of the display will show any events that have occurred. 

Latched If enabled, error and actions will stay active until unlatched in the Info meu below  

Beep Enable/disable beep on error state 

Vibrate  Enable/disable vibrate on error state 

Flash Display Enable/disable flash display on error state. The relevant display will flash, 

showing which input has triggered the error  
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Full Screen Warning Enable/disable full screen warning stating which type of error has been triggered. 

This will continue to cover the measurement pages until the error has cleared.  

Allow snooze  Enable/disable ability to temporarily hide the Full Screen Warning to be able to 

see the main displays. 
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Inputs Setup 

The Inputs Setup menu allows setup of the data that the handheld is going to display.  

To access the Inputs Setup menu it may be necessary to enter a PIN. By default this is 3000 but this could have 

been changed in the toolkit.  

 

 

Radio Channel and Group Key 

Set the radio settings of the handheld. To view data from any transmitters the radio settings must match.  

Radio Channel Set the radio channel that the handheld will be operating on. 1 -15 available. 

Group Key Set the group key that the handheld will be using.  

 

Sleep/Wake 

 

Power on Wake Wake when powered up. If only one channel is defined and the ID is set, the 

handheld will only try to wake that transmitter on power up. Otherwise , it will 

perform a broadcast wake. Also affects the action of the clear button in roaming.  

(available in v1.04 onwards) 

Keep Awake Enable for the handheld to keep all transmitters in the current list awake. 

(available in v1.04 onwards) 

Power off sleep  Enable for the handheld to sleep all transmitters in the current list on power 

down. (available in v1.04 onwards) 

Wake All Temporarily send a broadcast wake command to all available transmitters in the 

vicinity with the same radio settings.  

Sleep All Temporarily send a sleep command. Only the transmitters in the list (roaming or 

defined) will be sent to sleep. 
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Inputs Info  

Shows a summary of the current input list (either roaming or defined) with name, ID (if set) and incoming 

measurement units. 

 

Edit Inputs 

Mode 

 

Roaming When in roaming mode, the handheld will fill the list with the first (number of 

inputs) that it receives. There are global settings applied to these (EG warning 

and timeout)  

Defined  In defined mode, the handheld is looking for specific inputs and each input 

channel can have a different configuration. (EG overload and units) 

Number of Inputs  Select the maximum number of inputs that will be shown by the handheld.  

Define Inputs  This menu is different depending on whether the handheld is in roaming or 

defined mode. See below for further details 

 

Define Inputs (roaming) 

You may have to enter a password to get into this menu. By default this is DEF but it can be changed in the 

toolkit.  

 

 
Note that these settings are applied to all inputs when in roaming mode  

Calibration  Here you can set the base measurement unit of the incoming data 

Timeout  If the handheld has not received data from the transmitter assigned to a input 

for more than this time then horizontal dashes will appear instead of a number  

Limits Set the thresholds for triggering the three different limits. Warning, overload and 

underload. Actions that will occur when these are triggered are set above 

Resolution  The resolution of the base units set above. The display will change in increments 

of this value 

Zero Mask If the incoming value is less than this value then the display will show zero 



Mantracourt Electronics Limited  222 T24 Telemetry User Manual 01.16 

Define Inputs (defined) 

You may have to enter a password to get into this menu. By default this is DEF but it can be changed in the 

toolkit.  
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These settings need to be set for each active input channel 

Select Input  Select the input to be configured below  

Configure Input  

Identity  

Name Name assigned to this input 

Data Tag Data tag of the T24 transmitter for this channel  

ID ID for the incoming data for this channel, only required for targeted wake.  

Link Auto  Follow the on screen instructions to power cycle a transmitter to grab its ID and 

data tag. The transmitter will also be pulled to the same radio settings as the 

handheld (set above) 

Calibration 

Cal Unit Here you can set the base measurement unit of the incoming data 

Cal Date Date that the transmitter was calibrated 

Cal Period Length of time in days that the calibration is valid for  

 

Timeout  If the handheld has not received data from the transmitter assigned to this input 

for more than this time then horizontal dashes will appear instead of a number  

Limits 

Warning  Set the threshold for triggering the warning limit. Any value above this will 

trigger the actions for warning set above  

Overload Set the threshold for triggering the overload limit. Any value above this will 

trigger the actions for overload set above  

Underload  Set the threshold for triggering the underload limit. Any value below this will 

trigger the actions for underload set above  

 

Resolution  The resolution of the base units set above. The display will change in increments 

of this value 

Zero Mask If the incoming value is less than this value then the display will show zero 

Zero Currently entered tare value. This can be set manually 

Sleep Actions 

Wake Input  Wake the currently selected input (if ID is known) or broadcast wake if not. 

Sleep Input  Sleep the currently selected input 
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Info 

Here you can access Information about the handheld and transmitters connected to it without being able to edit 

anything. There is no PIN to access this menu. 

 

 
 

Action Cancel 

Only visible if an action has been triggered and is latched 

Errors 

Any current errors detected for each channel will be displayed in a simple table here. This will include any latched 

errors. 

U Underload 

W Warning 

O Overload 

I Integrity Error (transmitter)  

C Shunt Cal Active (transmitter) 

B Battery Low (transmitter) 

S Signal Low (transmitter) 

E Remote Error (transmitter) 

 

Calibration 

Shows the calibration state of the defined transmitters.  

 

Inputs Info 

Shows a summary of the current input list (either roaming or defined) with name, ID (if set) and incoming 

measurement units. 

System Info 

Shows some system info for diagnosis. The table is static and only populated each time the menu is opened. 

 

About  

Displays information about the handheld, eg product name, serial number and firmware version. 

  

Battery  Voltage of battery  

USB Link Whether USB is successfully connected 

Temperature  Internal temperature of handheld  

System Flags  For fault finding  

Startup code  For fault finding  
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Configuration Using the Toolkit  

The NEW T24 Handheld Toolkit  is required for full configuration of the T24 -HK-S. This is in a familiar format and 

provides a means of simple configuration of the handheld module. It will not allow configuration of the legacy 

handhelds or transmitters. 

 

Launch the T24 Handheld Toolkit software application and connect the T24-HK-S to the PC using a USB cable. 

Home 

 

 

The Home page allows you to select the correct device and connect to it. Additionally, if there is no device 

connected, you can go to the logging page and load a previous log file for review.  

On the right there is a sidebar help for the current page. You can hide this using the F12 key. 

 

Items you can change:  

Serial Port 

drop-down 

Select from the connected T24-HK-S devices 

  

Connect 

button  

Connect to the selected device 
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Information  

 

The Information page shows information about the connected handheld. This can be useful for fault finding.  

 

The icons along the top may be different depending on whether pages in the toolkit have been locked behind the 

Configuration password.  

 

If pages have been locked, click on the padlock to enter the password and gain access to the 

complete toolkit. 
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Settings 

The Settings pages allow editing of various user interface settings. 

Interface 

  

The Interface tab permits changing settings relevant to power consumption.  

 

Items you can change:  

Backlight 

 Mode  

 drop-down 

Select the required operational mode for the backlight. Choices are: 

Off  The backlight remains off 

On The backlight is on all the while the handheld is turned on  

Auto  The backlight will come in when a key is pressed and turn off again if 

no key is pressed for the duration set below 

 Duration (seconds)  

 entry field  

Set the time to wait without a key press before the backlight turns off. Only 

applies if mode is set to auto 

 Brightness 

 slider 

Change backlight brightness. Move the slider to set the desired backlight 

brightness level. A brighter backlight will result in reduced battery life.  

Auto-Off 

 Enabled 

 switch 

Set to ON to automatically turn off the handheld if keys are not pressed for a 

specified duration 

 Duration (minutes)  

 entry field  

Set the time to wait without a key press before the backlight turns off  

Display Refresh 

drop-down 

Select the required update rate of the display. Faster updates will result in 

reduced battery life. (1-5 updates per second available) 
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Key Actions 

 
The Key Actions tab allows enabling and disabling of key functions 

 

Items you can change:  

Keypad Press Action 

drop-down  

Select the required action when a key isp pressed: 

None Makes no sound 

Beep Briefly sound the buzzer 

Left/Right  

Short Press 

drop down  

Select the action to take place when the Left/Right keys are pressed 

Display Selection Cycle through the available displays 

Disabled No action 

Long Press 

drop down  

Select the action to take place when the Left/Right keys are pressed 

Decimal Places Increase or decrease the number of decimal places 

displayed for the currently selected unit type  

Disabled No action 

Up/Down  

Short Press 

drop down  

Set the time to wait without a key press before the backlight turns off  

Input Selection  Cycle through the available inputs 

Disabled No action 
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Clock 

 
Here you can configure the device real-time clock 

Note: If the batteries are removed for more than half an hour (and the handheld is not 

being powered by USB) the real time clock may need resetting after the new batteries have 

been fitted. 

 

Items you can change:  

Hour, Minute  

entry fields 

Set the handheld internal time 

Year, month, day 

entry fields 

Set the handheld internal date 

Date format  

drop down  

Select the desired date format 

Use computer time  

button  

Set handheld to current PC time and date 
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Import & Export  

This page allows you to export the settings from the connected device for later import into the same, or another, 

device. Depending on whether certain sections are locked you may not be allowed to export. 

There are two ways to export data: 

Standard Export ð allows all settings that are not locked to be exported and then on import the user can choose 

which sections to overwrite. It is good practice to retain a copy of the exported settings file in case settings need 

to be restored in the futu re. Also note that technical support may ask for this file to aid trouble shooting.  

Clone Export ð The entire device is exported and on import will create a clone of the original device. Any 

locked/protected sections are still respected so no exports can be made from a locked device nor can a locked 

device be overwritten without knowledge  of the passwords. 

Export 

 
This page allows you to perform a simple Export or an advanced Clone Export. 

Export  ð This exports device settings to a file on the PC which will contain all data except for configuration data if 

that section has been locked. 

Clone Export  ð See the next section in the manual. 

 

Also see Import later in the manual for information about using these exported data files.  

 

Item  Description  

Export  

button  

Export configuration to a file on the PC. This will open a file dialog box to allow you to 

specify where the export will be saved. 

 

Clone Export  

button  

See the next section in the manual. 
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Clone Export 

 
 

Clone Export is an advanced form of export that offers the ability to export data that may be locked and 

protected by a password and also allows passwords to be encrypted into the exported file and get applied to the 

freshly cloned device when imported. 

 

When creating the Clone Export file an optional password may be supplied to automatically apply protection to 

the cloned device when imported.  

It is important that these passwords are not forgotten. Resetting of a forgotten password 

will require proof of access rights and may require a return to supplier and may incur 

additional cost. 

If the connected device has a password locked calibration or configuration section then the same passwords 

must  be entered to proceed. 

 

Summary: To successfully create a Clone Export the connected device must be unlocked or the passwords known 

for those locked sections. If a section is currently unlocked, then a password may be supplied at this point to be 

automatically applied to the clon ed device later. 

 

Item  Description  

Inputs  

entry field  

If Inputs password is already set in handheld you must enter it here for export to work  

If password is not set, you can set one here to be included in the export file 

Configuration  

entry field  

If Configuration password is already set in handheld you must enter it here for export to 

work 

If password is not set, you can set one here to be included in the export file 

Back 

button  

Go back to standard export page. 

Clone Export  

button  

Export Clone configuration to a file on the PC. This will open a file dialog box to allow you to 

specify where the export will be saved. 
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Import  

 
This page allows you import a previously exported file.  

The file you choose may be one of two types and this may present further options depending on its type:  

 

Item  Description  

Select file  

button  

Opens a file selection window to allow finding of the correct file for importing  

Import  

button  

Once the file is selected, click this to carry out import 
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Standard Export File 

If a standard export is selected then this page will be displayed: 

You can choose which sections to import. The choices available will depend on whether they are present in the 

data file and whether those sections are protected in the connected device itself. 

Item  Description  

Select file  

button  

The file has already been selected and is being displayed 

Inputs  

switch 

Select this switch to import Input settings  

Configuration  

switch 

Select this switch to import Configuration settings  

Other Settings  

switch 

Select this switch to import Other settings  

Import  

button  

Once the file and the required settings are selected, click this to carry out import  
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Clone Export File 

 
To successfully import a Clone Export file, either the calibration and configuration sections must be unprotected 

in the connected device or the passwords encrypted in the data file must match those in the protected sections of 

the connected device. 

After selecting the file the toolkit will inform you whether the data can be imported and if it can you can chose to 

click the Import button to perform the cloning action.  

When cloning a handheld, all configuration, user calibration and user settings are duplicated leaving only the 

original factory settings intact . 

NOTE: If the Clone Export file contains encrypted passwords to protect either the 

calibration or configuration sections then it must be understood that those sections will 

become locked in the connected device once the data file is imported. There is no way to 

unlock a protected section if the password is unknown (Resetting of a forgotten password 

will require proof of right to access and may require a return to supplier and incur 

additional cost.) so be sure that the source of the Clone data file is trusted or that you 

know the passwords yourself. (It is normal for a provider of a locked down device to 

provide a Clone data file that can update that device.) 

 

 

NOTE: The toolkit will warn you if the firmware that the handheld that created the clone 

file does not match the firmware in the target device. It is possible that the newer versions 

of the firmware will have additional functionality that was not present when the  original 

clone file was generated. It is recommended that the clone file is created using the most 

recent version of the firmware to ensure that all parameters are as expected. Please see the 

website for further  details.  
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Item  Description  

Select File 

button  

Click to open a file select dialog box to allow you to choose the location of the file to import.  

 

Import  

button  

Perform the import. 
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Configuration 

The Configuration page enables tailoring of the functionality of the handheld. Menus and displays can be hidden 

to make the end userõs experience simpler. Passwords can be set to ensure that settings are not changed by 

accident. 

This page may have been locked with the configuration password. If so, click the padlock 

to enter the password and unlock. 

Menus 

 
This page allows you to hide unwanted menus for a simpler user experience. 

 

Item  Description  

Various  

tick box 

Select/deselect the various menus as required 

 

Save 

button  

Click to save once changes to menus are complete 
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Display Modes 

 
Here you can hide any of the available displays if not required (eg there is no need for a list display if there is only 

one transmitter in the list).  

 

Item  Description  

List 

Switch 

Show/hide the 6 line list display 

 

Detail  

Switch 

Show/hide the single detail display 

Radio 

Switch 

Show/hide the radio signal strength display  
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Units 

 
This section allows you to define which units of measure are available for calibration as the base engineering units 

and also any unit conversions that are selectable from the Units soft key that appears on most display modes. 

Two lists are displayed. The left one shows all available units that are not currently enabled and the one on the 

right shows the units that are available for calibrating or conversion. 

To change items between the two lists simply select one or more items (Hold CTRL keyboard key to select 

multiple items) and click the appropriate arrow symbol.  

 When the user uses the Units soft key to cycle around selected units the list will be limited to 

those that are relevant to the calibrated base units. 

 

 Each unit has a definable display format that sets the desired number of decimal places 

shown. The format can be changed here by right clicking the field in the Decimal Places 

column and selecting the desired format from the pop-up list. 

 

Note that the decimal places can also be modified (globally for the currently displayed 

engineering units) by using a long press on the keypad left and right direction keys (If this 

action has been allowed). 

To aid finding different units there is a filter field that can be typed into.  
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Custom Units 

 
If the comprehensive list of built in units and automatic conversion does not contain the engineering units you 

need then this tab allows you to create your own. 

You can create up to four units with a gain factor for each to allow conversion between them.  

See the Units section for a list of supported unit categories and units. You will notice the four custom units at the 

end of the table. These are selectable as either calibrated or available display units and the conversion factors 

used and the description shown will come from the data entered here. 

 

Item  Description  

Index  

label 

Indicates the index of the custom unit.  

 

Name 

entry field  

Enter the text to be displayed for this custom unit . i.e. kg, lbs etc. 

 

Gain 

entry field  

Enter a gain value for this custom unit. The gain value indicates how to convert between the 

different custom units. For example, if you were trying to enter mass units and wanted kg 

and lbs you could enter kg in index 1 with a gain of 1 and lbs in index 2 with a gain of 2.2.  
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Pins 

 
This tab allows the user to set up PINs that must be entered for the user to access the various menus. There is no 

PIN available to be set for the Info Menu as this is just for information and nothing can be changed by accident in 

there. 

To allow free access to any menus without entering a PIN, set to zero. 

 

Item  Description  

System 

entry field  

Enter 4 digit number required for access to the System menu 

 

Actions  

entry field  

Enter 4 digit number required for access to the Actions menu 

 

Inputs  

entry field  

Enter 4 digit number required for access to the Inputs menu 

 

Save 

button  

Click save to confirm any changes 
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Firmware Upgrade 

 
This tab allows the handheldõs firmware to be updated if necessary. 

The relevant upgrade file will be needed before carrying out this procedure.  

Do not remove power or USB while the handheld is being upgraded.  

The process will take approximately 60 seconds. 

Item  Description  

Firmware 

Upgrade  

button  

Opens the upgrader window. Follow the instructions on screen 
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Management 

This section allows access to passwords and hiding of menus. 

Configuration  

 
This tab lets the user change or remove the configuration password. The configuration password protects all the 

configuration pages and will hide any pages that are selected in Menu Protection below. 

It is also possible to allow firmware upgrade (when password protected) and allow key actions change. 

There is no way to unlock a protected section if the password is forgotten!  

Resetting of a forgotten password will require proof of right to access and may require a 

return to supplier and incur additional cost.  

DO NOT FORGET YOUR PASSWORD! 

 

Item  Description  

New Password  

entry field  

Enter a new password 

 

Confirm 

Password 

entry field  

Confirm new password 

This must match the entry above 

Set Password 

button  

Click to set the password.  

Clear Password 

entry field  

If a password exists, click this button to remove it and to remove protection of the 

configuration settings.  

Allow Firmware 

update  

switch 

When set to off the user cannot upgrade the handheld firmware using the Configuration 

page when Configuration is locked with a password. 

Allow Key Actions 

Change 

switch 

When set to off the user cannot change the action assigned to the left, right, up and 

down keys on the Settings page. 
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Inputs 

 
This tab lets the user change or remove the Define Inputs password. The Define Inputs password protects Define 

Inputs pages and relevant menus in the handheld. 

There is no way to unlock a protected section if the password is forgotten!  

Resetting of a forgotten password will require proof of right to access and may require a 

return to supplier and incur additional cost.  

DO NOT FORGET YOUR PASSWORD! 

 

Item  Description  

New Password  

entry field  

Enter a new password 

 

Confirm 

Password 

entry field  

Confirm new password 

This must match the entry above 

Set Password 

button  

Click to set the password.  

Clear Password 

entry field  

If a password exists, click this button to remove it and to remove protection of the 

configuration settings.  

 

 

 




























































































































































































































































































































































































































































































































































































































