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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 andlow 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.

TRANSMITTERS

SENSOR INPUTS

0o0C0000D
Ce0000606

SENSOR TRANSMITTERS

LOAD, PRESSURE, TORQUE, STRAIN, TEMPERATURE, TRANSMITTER
PULSE, POTENTIOMETER, PH, FLOW, VIBRATION,
HUMIDITY, DEPTH, INCLINOMETER MODULES

RECEIVERS

T24 transmitter
modules collect
data from industrial
sensors including
load, pressure,
torque, strain,
temperature, pulse,
potentiometer &
4-20mA /0-10V
conditioned
sensors. OEM

PCB transmitters
also available for
integrated solutions.

TRANSMITTERS

WIND SPEED
TRANSMITTER

INTERFACES

DISPLAYS

MODBUS BASE ASCII SERIAL HAND-HELD ANALOGUE RELAY
GATEWAY STATIONS QUTPUT DISPLAYS OUTPUT OUTPUT
=S
pC PRINTER DISPLAY
LED PRINTER TRANSMIT
FREE SOFTWARE DISPLAY TO MOBILE
&

TOOLKIT
SOFTWARE

VISUALISATION
SOFTWARE

BATTERY PACK
ANTENNA OPTIONS
BATTERY CHARGERS

REPEATER (extend range by further 400 m)

N
SERVERS &

MOBILE DEVICES
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When viewing this PDF manual the following tips will help you navigate.

Viewing bookmarks (EF or |.]J) 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 mloured green and are underlined.

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 T24ACMmM-SA  T24-SAe T24-SAi
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-ACMmM-VA  T24-VAe T24-VAI
Current Input

T24-ACM-IA T24-ACMi-1A T24-ACMm-IA T24-1Ae T24-1Ai
Temperature Input

T24-ACM-TA T24-ACMI-TA T24-ACMmM-TA  T24-TAe T24-TAi
Resistance Potentiometer Input

T24-ACM-RA T24-ACMIi-RA T24ACMmM-RA  T24-RAe T24-RAI
Pulse Input

T24-ACM-PA T24-ACMIi-PA T24ACMmM-PA  T24-PAe T24-PAi
wind Speed

T24- WSS T24-WSSp

Line Tensiometer

124171

Base Stations

T24-BS T24-BSu T24-BSue T24-BSd

Gateways

T24-GW1 SensorspaceGB-A

Repeaters

T24-AR

Receivers

T24-HS T24-HA T24-HR T24-A01 T24-A01i
T24-SO T24-HLT T24-LD1 T24-PR1 T24-RDC
Power Supplies

T24-BC1 PP1 SP1

Antennas

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

T24-ANTE

T24-RM1
T24-DWS
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There are some basic radio settings and concepts that should be understood to effectively configure, deploy,
optimise and troubleshoot T24 telemetry systems.

Although all of the T24 modules are in fact transceivers and transmit aswell as receive, they tend to mainly
operate as either a transmitter or receiver so we will choose to describe them asTransmitters 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 modues operate autonomously and only minimal control over the Transmitter
modules is usually required, by Receiver modules, such as sleeping or waking.

These are the sensor modules that measure strain, voltage, temperatureetc. and send messagescontaining the
sensor value and status information at regular intervals for use by Receiver modulesor 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. SeeTransmitter Module Modes of Operation later.

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.

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 thepairing section.

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 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 groupkey.

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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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.

To configure a module its ID is used in communications. This is a unique 6 character identifier such asFF1234,
which is allocated at the factory. This ID is hexadecimal so can consist of numbers @ and letters A-F.

If a module is a Transmitter it sends messageswithout broadcasting its ID. It identifies messages by usinga 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 Receivermodules or software want to use messagessent by Transmitter modules they identify the
messagethey want by this Data Tag.

The reasonTransmitter module messages are identified by a Data Tag rather than the unique IDis that this allows
replacement of a Transmitter module wit hout having to reconfigure the many Receivermodules 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 dif ference.

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
6configurationd mode is required.

Configuration mode forces the modules to pause in sending their messages and to disable their low power state
to enable configuration to take place. Thi s i s eas iPhiyng@ cwh e wv e wlR4bligakiddoftware.
Once configuration is compl erommalbheomedopes awi bh.r esume

The last mode is sleep. Modules can be sent to sleep by other modules or they can go to skep themselves when
their messages are no longer being used. SeeSleep 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 modules have aSleep 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 sendStay Awake messages when they see messages arrive from
Transmitter modules. In the Transnitter modules, if the Sleep Delay time period has elapsed without a Stay
Awake message arriving then the module will enter Sleep mode.

Usually the Stay Awake messages are sent every 5 seconds so Sleep Delays should be set to at least 10 seconds
but can be set to anything up to an hour for situations where the Receiver is likely to be out of range for periods
of time but where the Transmitter module is required to stay awake and in normal operational mode during that
time. It is usual that Sleep Delays are st somewhere between 30 and 300 seconds when required.

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 modués 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 removingandre-appl yi ng t he modul
In some cases this is not practical so another possible solution isSoft Pairing see later.

When using the T24 Toolkit and a base sttion, pairing is used to connect to a module without having to know
anything about it beforehand. To pair, remove power fro
software and re-apply power to the module. The base station and module negotiate settings and the base

station is automatically configured to match  the radio settings from the module  and places the module into
configuration mode. Now the module can be configured and when complete it will return to normal operational

mode.

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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Pairing by power cycling is absolute and will work under all circumstances. However, sometines 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 mo dule 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 pow er cycle pairing may
be the only option.

Because a base station is attached to your computer when you are using theT24 Toolkit you do not pair to it the
same way as with other T24 modules. To configure the base stationusing the Toolkit hold the shift key and click
the Pair button on the Home page.

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 mul tiple 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 Transmiter 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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Each radio channel (£15) has a finite ability to carry information. When modules do n ot 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 fran 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 ofthese.
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 £cond.

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 messagefrom 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 messagefrom 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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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 valie to be entered.

A base station will also be required to configure the T24 modules. If you have a USB version of thebase station
(T24-BSu or T24BSte) then you just need to plug this into a USB socket on your PC. If you are using an
alternative base staion then please refer to the appropriate section of this manual.
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These pages in the T24 Toolkit are applicable to all connected modules.

B T24 Toolkit -
Settings ﬁlll 3()@) ﬁ m

Select the connection type between the base station and the computer oy
elp

Interface

the inte the computer and the b

]
psooo0 |

Base Station Address

Connected to Base Station of ID FFBC80 on channel 1

Selectthe 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 i s 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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B T24 Toolkit

Spectrum Analyser

Planar

The spectrum analyser page is provided as a toolto 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 ahodules.

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 channels1 to 15. Channel 16 is reserved for
pairing negotiation.

Radio v4.0 CCA Threshold Radio v3.x CCA Threshold Band Npise Floor

Planar

Peak Detected Signal

Real-time Detected Signal

Minimum Detected Signal
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Real-time Detected Signal The white trace shows the reattime 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 Assessmentjhresholds 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.

Planar

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.
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Here we can see some visible red traces indicating the minimum signal levels. Aound 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 v3xradio 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.

Here we can see ascenario 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 3x
radios would not be able to pair because channel 16 is usedin the pairing negotiation. V4.0 radios would still
operate successfully.
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Planar

o s e e e A e e

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.

Planar
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B T24 Toolkit

Channel Monitor

Monitoring channel 14

1.2 3 45 67 89 10 11 12 13 14 15

Data Tag/ID Total Transmission Rate LQl Value ETI S
DO9E 2 every 10 seconds 072 0.0000000

73F5 2 every 10 seconds 000 34.79824

ppl

This page shows a summary of data sent by transmitter modules.

You can see the Data Tag of transmitted messagesalong 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 Ilnstead of a Data Tag.

To seeany data the base station must be on thesame radio channel as the transmitters
and must have amatching 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 daa 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 b e 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 handhets,
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 yau 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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B T24 Toolkit

Home

Monitor or Log
You a being transmitted from an acquisition module or
spectrum a y cli g the icons above right. Pairing is NOT
required to log data from your device.

Configure your device

the Toolkit we configure the base station rad
module.

tent connection it may reset during pairing and result in poor or
no communications.
Pair

Connected to Base Station of ID FFBC80 on channel 1 App: )rv COM: 1.7 | Drv DLL: 2.6

You now have successful communications with the base station soyou can now pair with our remote T24 module
or you can select the Spectrum Analyser modeor Data Provider Monitor mode.

To connect to a remote module you will pair. This is achieved by power cycling themodule. 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
1 Remove power from the T24 module.
9 Click the Pair button on the Toolkit.
1 You now have 10 seconds to reapply 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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To connect to and configure the connected base station, hold the shift key and click the Pair button.

If you cannot get to the power supply of the remote module you can attempt to connect manually using Soft
Pairing. Click the 6Click Hered link at the bottom of the
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B T24 Toolkit

Information

ID: F5EC5A
Model: T24-SA
Firmware Version: 1.07

Radio Module Firmware Version: 1.8

Name: |

Features:

Strain Acquisition Module

Connected to T24-5A of ID FSEC5A on channel 1

Once successfully paired to amodule 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.

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

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

Using Group Key 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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B T24 Toolkit
LQl & Battery

Signal Strength

Local Signal
LQl: 100

Remote s gnal rec
LQl: 100

Battery Voltage
3.09V
X I | Low Battery Level:

2.0v

Connected to T24-5A of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can see thevoltage 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 still achievable.

On modules that are battery powered the battery voltage section will be visible. You can set the level at which the
transmitter module reports a low battery. (At 2.1V 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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B T24 Toolkit
LQl & Battery

Signal Strength

Local sin:

LQl:

WErag

RSSI:  -031

Battery Voltage
3.08V
I Low Battery Level:

2.0v

Connected to T24-5A of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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.

RSSilis effectively the received dB level which will range from about -30 which is a good signal to -98 which is a
weak signal.

CVis 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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B 724 Toolkit

Radio Settings

Channel

Group Key

Connected to T24-SA of ID FSEC5A on channel 1 Ap| 0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can change the channel andgroup key for the connected module.

Items you can change :
Channel Sekct a radio channel between 1 and 15. The default is channel 1. You can use the
Spectrum Analysermode 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
module s on the same channel or just use the key to ensure the data @annot 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 Only enabled once a change has been made.
Station 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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B T24 Toolkit
Radio Settings Advanced P F - ; [E|
: oA 385 DM

Repeater Subgroup

Refer to the repeater user rn.:nu.:l for information about this setting. Do not change this unless you understand

Remote Module Radio Settings Tool

Channel:
Group Key:

mote modules latch the current base
<ing the link below. an

Click Here and then activate the pairing function of the desired module.

Back

Connected to T24-5A of ID FSEC5A on channel 1 Ap| 0 | Drv € 1.7 | Drv DLL: 2.6

Here you can change therepeater 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. SeeRepeaters and repeater
Subgroups

Remote Module Radio To quickly set a batch of remote modules to match the radio settings of the base

Settings Tool 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:
1 Removeremote module power
1 Click the Click Here link on the page
1 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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B T24 Toolkit

Save and Restore T PTHO

rs and save these to a configuration file on

your computer or network location.

e Load a previoush configuration file into the currently connected device.

Connected to T24-5A of ID FSEC5A on channel 1 Ap| 0 | Drv € 1.7 | Drv DLL: 2.6

Here you can save themodule 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 fi lename
and location to save the configuration file to.
All configuration information including calibration data will be saved to the file.
The file extension istcf.

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 istcf.
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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.

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

OEM strain transmitter module with external antenna OEM strain transmitter module with integral antenna.
UFLconnector.

Strain transmitter module mounted in medium
Strain transmitter module mounted in large weatherproof enclosure with battery holder for two AA
weatherproof enclosure with battery holder for two D batteries.
cell alkaline batteries. Also has ability to be powered
from external supply voltage.

Strain transmitter module mounted in small enclosure
with screw terminals to connect external 3V power

supply.
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Attach power supply wiring to the module as shown below:

+ 3V Supply
0V Supply

oellelfeffelle]lof[el[e
O

O
|©

Connect to a 3 Volt power supply or batteries.

For battery information please refer to Appendix D & Battery Selection

Strain gauge connection is 4 wire as fdlows:

SHLDO
-EXQ

-SIG
+SIG
+EX(Q

ofldllelleffel[e][of[el[
O

O

The resistance of the strain gauge can be between 85 and 50000hms. The T24 SA can sypport 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 gaugesshould be kept below three metres and generally as short
as possible.

As the measurement isfour 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 measurenent is bi-directional, i.e. tension & compression.
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Power can be supplied by fitting two 6 D &

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.

cel |

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

e O
O O
1 |:. Power Jumper JP1
2(| O
3| Cm
[[ s
S| O 2 X D Cell Batteries
|:[ Al Cm
B| O
ovl| O " [
+Supply||
L<§D
O O
S "

For battery information please refer to Appendix D 6 Battery Selection

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

Digital Output

Vabattkriad or tmeanodule &n be supplied from an
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The enclosure is designed to acceft two AA batteries. Maximum voltage 1.8 V per cell.
For battery information please refer to Appendix D & Battery Selection

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi
Antenna; take extra care when reassembling 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 suppied by connecting a 3 V supply to the terminals as shown below.

[=L=T=1=1=T=2

o =3V
0 There is no reverse polarity protection

Connecting T24-BB1
Power to transmitter modules in this enclosure can also be supplied by a T24BB1 battery box which contains two
AA 1.5V batteries.

? : Eaaaaeeﬂ

For battery information please refer to Appendix D 6 Battery Selection

Sensor
”il
lbeeseeced
] 1]
123 45 678
Screw Terminal Function
5 -Excitation
6 -Signal
7 +Signal
8 +5 V Excitation
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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

=1-1-K-1-1-K-1-X-)

R1
R3

208666686

123 45 678

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/°C. If using a quarter bridge R1,R2 and R3 must be fitted, R3 must be the
same resistance as the single gaug@ being used in the quarter bridge. The diagram below shows how you should

wire for full, half and quarter bridge configurations.

1

2345 8738

SISISISISISIS IS

Strain Element in Compression

]

123 45 678

SISISISISISIS IS

]

J123 45 a78[F

beeesees
1

=

Strain Element in Tension

J123 45 6738

SISISISISISIS IS

]
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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 iSNOT connected to the
sensor chassis then the cable screen should be connected to thetransmitter 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 beNOT 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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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

B T24 Toolkit

Data Rate XYH)»THO Q_, )
T cm A KA )
Transmit Interval (ms)

aking a measurement and transmitting

!
Low Power Mode

Battery Life Guide Usable

Battery Type Sel on b Capacity (Ah)

2 X Lithium AA Cell 1.5V (Energiser L91)

Sensor Impedance (Ohms) Usage Per 24 Hour Period (Hours)

Noise Free Resolution: 15.5 bits or 1:50,000
Battery Life: 1 months and 7 days

Connected to T24-5A of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 befor e 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 thetransmitter 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 gaugetransmitter 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 aparameter 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 levd 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 manufacturerds dat ayosdareoalyuse t
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 certaintransmitter modules. This is not a parameer 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 communicatin g with a transmitter module..
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B 724 Toolkit

Calibration
Calibrate by applying known inputs

Number of Calibration Measurement Points

nt Libr

Click Here

mV/V Input Calibrated Value
0.0262

Format

Connected to T24-SA of ID FSECHA on channel 1 App: 2.0.0 | Drv 1.7 | Drv DLL: 2.6

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

This simple page allows semiautomated 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

A Decide on how many points you will calibrate over.

Decide what weights 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 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 Calibrat ed 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.

Point1-9 For each point enter the engineering unit value that you want the transmitter
module to report at the applied input. i.e. 1.67

Mantracourt Electro nics Limited 51 T24 Telemetry User Manual



Acquire 1-9 Click this button when the input has b een 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 off sets for
each available calibration point. This will take you to a different screen.
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B 724 Toolkit

Calibration
Calibrate by entering certificate info

Number of Calibration Measurement Points

Calibration Points
mv/V Engineering Units Engineering Units

goo  Joo
r31.0123 500 |
2.2356  §100.0

3
4
5

Calibrate

Connected to T24-SA of ID FSECHA on channel 1 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

In some circumstances it may not be possible to apply inputs in which case the calibration can be entered
manually from the calibration ta ble 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 8 9 Enter the input point for which you will specify a required engineering output
(mV/V shown in this value
screenshot)
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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B 724 Toolkit

Calibration Advanced
Calibrate by manual entry

Number of Calibration Points
Select the number of gain po

Calibration Points
mV/V Gain Offset mV/V Gain Offset

go.o  Jiooo Joo WCJoo  Jio  foo |
gi0o  Jiooo Joo oo  Jro  Joo |

2o Jiooo Joo Moo  fro  Joo |
30 Jiooo Joo Moo Jio Joo |
Joo Jro Joo |

System Zero

Connected to T24-SA of ID FSECHA on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 8 9 Enter the input point to which the associated interpolated gain and offset values
(mV/V shown in this will be applied. Note between points the gain and offset va lues are linearly
screenshot) interpol ated. Inputs are extrapolated below point 1 and above point 9.
Gain1-9 Enter the gain value for associated point
Offset1 -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. W hen 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) i Offset.
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B 724 Toolkit

Advanced Settings

Startup Time (ms)

LED Mirror To Digital Output

3
W

Transmit Power (%)

Connected to T24-SA of ID FSEC5A on channel 1 App: )rv COM: 1.7 | Drv DLL: 2.6

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 thetransmitter module will
return to deep sleep if no Keep Awake message is heard from the T24HS
handheld. The default is 60 seconds.

Data Tag The data transmitted by the module is identified b y 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 maywant 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 timethe 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 T2HR
roaming handheld as the transmitter module LED wil activate while the
handheld is in communications with the module.

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

These OEM modules are bare PCB modulesPlease seeAppendix A 6 Enclosures & Mounting 6 OEM Transmitter
Modules for more information.

This module is fitted inside our large enclosure. Please see’\ppendix A ¢ Enclosures & Mounting 6 ACM for more
information.

This module is fitted inside our medium enclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACMi for
more information.

This module is fitted inside our small enclosure. Please see’\ppendix A 6 Enclosures & Mounting 6 ACMm for
more information.

This module uses an integrated chip antenna. SeeAppendix B d Antennas & Internal Chip Antenna

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

T24-ANTA PCB Antenna SeeAppendix B 8 Antennas 8 T24-ANTA
T24-ANTB Dipole Antenna SeeAppendix B 8 Antennas 8 T24-ANTB
T24-ANTC Dipole Antenna Swivel SeeAppendix B 8 Antennas d T24-ANTC
T24-ANTD Puck Antenna SMA SeeAppendix B 8 Antennas 8 T24-ANTD
T24-ANTE Puck Antenna UFL SeeAppendix B 8 Antennas d T24-ANTE

These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.
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Specification with 1000R bridge, 2.5mV/V, at 3V supply at 25°C

Measurement

Strain Gauge Excitation System

Strain Gauge Excitation Voltage

Strain Gauge Drive Capability

Maximum Gauge Sensitivity (FR)

Offset Temperature Stability

Gain Temperature Stability

Offset Stability with Time

Gain Stability with Time

Non Linearity before Linearisation
Internal Resolution

Noise Free where Sample Time < 10ns
Noise Free where Sample Time < 50ns
Noise Free where Sample Time < 100ns
Noise Free where Sample Time < 1000ns
Noise Free where Sample Time > 10@ms

1. From original offset at any time.
2.  Firstyear.

Environmental

Operating temperature range
Storage Temperature
Humidity

Power Supply

Standby / Low Power Mode
T24-SAe, T24-SAi, T24-ACMi-SA,
T24-ACMm-SA

Power Supply voltage
Power Supply ripple
Normal Mode (1K Bridge)
T24-ACM-SA

Power Supply voltage
Power Supply ripple
Normal Mode (1K Bridge)

Min Typical Max
4 Wire
4.5 5 5.25
85 - 5000
31
1 4
3 5
20 80
30
5 25
16,000,000/ 24
50,000/ 15.5
65,000/ 16
150,000/ 17.25
250,000/ 18
400,000/ 18.75
Min Typical Max
-20 +55
-40 +85
0 95
Min Typical Max
5 20
21 3.0 3.6
50
60 65
5 18
50
60 65

Units

Vdc
A
+/-mV/V
ppm/ °C
ppm/ °C
ppm of FR (1)
ppm of FR (2)
ppm of FR
Resolution/Bits
Resdution/Bits
Resolution/Bits
Resolution/Bits
Resolution/Bits
Resolution/Bits

Units
°C
°C

%RH

Units
HA

Vdc
mV ac pk-pk
mA (1)

Vdc
mV ac pk-pk
mA (1)

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

Battery Life in Low Power Mode Generating

Results at 3Hz with 350R Load Cell
Pair AA cells
Pair AA cells

Pair D cells
Pair D cells

Usage

Constantly on

12 sessions per day of 5
minutes

Constantly on

12 sessions per day of 5
minutes

Battery Life

3 weeks
2 years

3.5 months
5 years
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To determine radio range please refer to Appendix B 6 Antenna Range
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For high speed applications the T24-SAf provides measurements at 2KHz with 200 packets per second containing
10 x 32 bit values representing nano volts/volt.

The T24 SAf will usually be used in conjunction with an analogue output module or for supplying data to a
computer via a base station.

Please note that these modules are notusually 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.

OEM strain transmitter module with external antenna OEM strain transmitter module with integral antenna.
UFLconnector.

Strain transmitter module mounted in medium
Strain transmitter module mounted in large weatherproof enclosure with battery holder for two AA
weatherproof enclosure with battery holder for two D batteries.
cell alkaline batteries. Also has ability to be powered
from external supply voltage.

Strain transmitter mo dule mounted in small enclosure
with screw terminals to connect external 3V power

supply.
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Attach power supply wiring to the module as shown below:

+ 3V Supply
0V Supply

oellelfeffelle]lof[el[e
O

O
|©

Connect to a 3 volt power supply or batteries.

For battery information please refer to Appendix D 6 Battery Selection

Strain gauge connection is 4 wire as follows:

SHLDO
-EXQ

-SIG
+SIG
+EX(

oJldllellefle][e][of[el[
O

O

Theresistance of the strain gauge can be between 85 and 50000hms. 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 keptbelow 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 bidirectional, i.e. tension & compression.
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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.

e O
O O
1 |:. Power Jumper JP1
2(| O
3|
[[ A
S| 2 X D Cell Batteries
|:[ Al O
Bl O
ovl| CA . |:
+Supply|| [
LED
O O
N J

For battery information please refer to Appendix D & Battery Selection

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

For battery information please refer to Appendix D 0 Battery Selection

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi
Antenna; take extra care when reassembling 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.

[=L=T=1=1=T=2

o =3

0 There is no reverse polarity protection.

Connecting T24-BB1
Power to transmitter modules in this enclosure can also be supplied by a T24BB1 battery box which contains two
AA 1.5V batteries.

T24-BB1

% h Eaeeaeeﬂ

For battery information please refer to Appendix D 6 Battery Selection

Sensor
”il
lbesssecedg
] 1]
123 45 678
Screw Terminal Function
5 -Excitation
6 -Signal
7 +Signal
8 +5 V Excitation
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Ri 8 L)
R3 i
@
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123 45 678

The T24 ACMm has the option for users to add up to th ree 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/°C. 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.

J123 45 6738
SISISISISISIS IS

High Reference

J123 45 678
SISISISISISIS IS

]

J123 45 a78[F
208868686
-

=

Low Reference

J123 45 678
SISISISISISIS IS

]
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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 iSNOT connected to the
sensor chassis then thecable 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 beNOT connected to th e 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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The T24 Twlkit 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

B 724 Toolkit

Battery Life

Battery Life Guide

Battery Type

ale Ramiem Oh

Usable
tera city. Capamty (Ah}

2 X Lithium AA Cell 1.5V (Energ1ser L91 ]
Sensor Impedance (Ohms) Usage Per 24 Hour Period (Hours)

Battery Life: 2 days and 7 hours

Connected to T24-SAf of ID FFC879 on channel 10 App: Jrv COM: 1.7 | Drv DLL: 2.6

This page gives guides on achievable battery life.
Note that the battery life calculator is as suming 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

Usable Capacity

Thisis 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 f the level suitable for the chosen battery is not the level
currently set.

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 manufacturerds dat ayosdareoalyuse t
batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05
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volts.
Generally the usablecapacity 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 certaintransmitter module s. This is nota 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 -SAfwill be turned
on and communicating.
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B 724 Toolkit

Zero Settings

System Zero Value

nVv/V
-4858

Connected to T24-SAf of ID FFC879 on channel 10 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

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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B 724 Toolkit

Data Provider Monitor

Values nV/V
1 -9073
-8955
-8985
-9010

Connected to T24-SAf of ID FFC879 on channel 10 0.0 | Drv COM: 1.7 | Drv DLL: 2.6

Start Logging View Last Log

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 (Maxd min) and allows you to log the data to a file.

Items you can change :
Reset

Pause
Continue

Start Logging

View Last Log

Clicking here will reset the Delta display to zero.
Stop the module transmitting data.
Continue with data transmission.

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.

Once logging has stopped clicking this will open the log file in the program
associated with the .csv file extension.
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B 724 Toolkit

Advanced Settings

Sleep Delay (s)

En

Transmit Power (%)

Enter the t

Shunt Cal

No response

ion. If this is changed

vel in percent. default i

e shunt calibration. Ensure that you turn this off before returning the module

App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

You should not normally need to change the se settings.

Items you can change :
Sleep Delay

Data Tag

Transmit power

Shunt Cal

nVv/V

Here you can enter a delay in seconds after which thetransmitter module will
return to deep sleep if no Keep Awake message is heard from another T24
module such as ananalogue output module. The default is 60 seconds.

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 D).
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 t he associated T24 module.

Set the transmit power level from 0 6 100%. Default is 100%
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 ex iting the Toolkit software.

Shows the output value so the effect of the Shunt Cal can be seen.
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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.

These OEM modules are bare PCB modulesPlease seeAppendix A 6 Enclosures & Mounting 8 OEM Transmitter
Modules for more information.

This module is fitted inside our large enclosure. Please see’\ppendix A ¢ Enclosures & Mounting 6 ACM for more
information.

This module is fitted inside our medium enclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACMi for
more information.

This module is fitted inside our small enclosure. Please see’\ppendix A 6 Enclosures & Mounting 6 ACMm for
more information.

This module uses an integrated chip antenna. SeeAppendix B d Antennas & Internal Chip Antenna

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

T24-ANTA PCB Arnenna SeeAppendix B 8 Antennas 8 T24-ANTA
T24-ANTB Dipole Antenna SeeAppendix B 8 Antennas 8 T24-ANTB
T24-ANTC Dipole Antenna Swivel SeeAppendix B 8 Antennas d T24-ANTC
T24-ANTD Puck Antenna SMA SeeAppendix B 8 Antennas 8 T24-ANTD
T24-ANTE Puck Antenna UFL SeeAppendix B 8 Antennas d T24-ANTE

These modules have the antenna already fitted inside the enclosure so there are no specific mounting
requirements.
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Specification with 1000R bridge, 2.5mV/V, at 3V supply at 25°C

Measurement

Strain Gauge Excitation System
Strain Gauge Excitation Voltage
Strain Gauge Drive Capability
Maximum Gauge Sensitivity (FR)
Offset Temperature Stability

Gain Temperature Stability
Offset Stability with Time

Gain Stability with Time

Non Linearity Before Linearisation
Internal Resolution

Noise free Resolution (10 second sample
period)

1. From original offset at any time.
2.  Firstyear.

Environmental

Operating Temperature Range
Storage Temperature

Humidity

Standby / Low Power Mode
T24-SAfe, T24-SAfi, T24-ACMi-SAf,
T24-ACMm -SAf

Power Supply voltage

Power Supply ripple

Normal Mode (1K Bridge)
T24-ACM-SAf

Power Supply voltage

Power Supply ripple

Normal Mode (1K Bridge)

Min Typical Max Units
4 Wire
4.5 5 5.25 Vdc
85 - 5000 A
3.1 +/ -mVIV
1 4 ppm/C
3 5 ppm/C
20 80 ppm of FR (1)
30 ppm of FR (2)
5 25 ppm of FR
16,000,000/ 24 Resolution/Bits
8000/13 Resolution/Bits
Min Typical Max Units
-20 +55 °C
-40 +85 °C
0 95 %RH
Min Typical Max Units
5 20 A
2.1 3.0 3.6 Vdc
50 mV ac pk-pk
70 75 mA (1)
5 18 Vdc
50 mV ac pk-pk
70 75 mA (1)

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

Battery Life in Low Power Mode
Generating Results at 3Hz with
350R Load Cell

Pair AA cels

Pair AA cells

Pair D cells

Pair D cells

Usage

Constantly on
12 sessions per day of 5 minutes
Constantly on
12 sessions per day of 5 minutes

To determine radio range please refer to Appendix B 6 Antenna Range

Battery Life

30 hours
30 days
5.5 days
4.5 months
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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 presaire, inclinometer, accelerometer, temperature & displacement.
Provides 5 V sensor power

Voltage transmitter module with external antenna UFL  Voltage transmitter module with integral antenna.
connector.

Voltage transmitter module mounted in medium
Voltage transmitter module mounted in large weatherproof enclosure with battery holder for two AA
weatherproof enclosure with battery holder for two D batteries.
cell alkaline batteries. Also has ability to be powered
from external supply voltage.

Voltage transmitter module mounted in small
enclosure with screw terminals to connect external 3V
power supply.
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Attach power supply wiring to the module as sho wn below:

+ 3V Supply
0V Supply

oellelfeffelle]lof[el[e
O

O
|©

Connect to a 3 Volt power supply or batteries.

For battery information please refer to Appendix D & Battery Selection

Voltage input connected as follows:

SHLD
-Excitation

-V

+V

+5V Excitation

BEREEERER
O
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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.

¢ 3
O O
1 |:- Power Jumper JP1
2| OCm
3|| Cm
E 4 E- TR RN
S| Em | 2 X D Cell Batteries
[[ All
B|| O
ov|| CH " [
+Supply|| [l
LED
@) O
S "/

For battery information please refer to Appendix D & Battery Sdection

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

For battery information please refer to Appendix D 0 Battery Selection

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi
Antenna; take extra care when reassembling that the grey UHF cable is attached to the antenna socket.

Screw Terminal Function
1 Shield
2 -Excitation
3 -Vin
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

[=L=T=1=1=T=2

o =3

0 There is no reverse polarity protection.

Connecting T24-BB1

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

AA 1.5V batteries.

? : Eaaaaeeﬂ

For battery information please refer to Appendix D 6 Battery Selection

Sensor

bessesed

123 45 678

Screw Terminal Function
5 -Excitation
6 -Vin
7 +V in
8 +5 V Excitation
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We recommend the following rules to determine whether there sh ould 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 isNOT connected to the
sensor chassis then the cable screen should be canected 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 beNOT 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 mater 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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The T24 Toolkit provides a means of $mple 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

B 724 Toolkit

DEVERENS

Transmit Interval (ms)

sult. Default

Sample Timé'-(ms}

Low Power Mode

Battery Life Guide Usable

Battery Type 2 Capacity (Ah)
2 X Lithium AA Cell 1.5V (Energiser L91) [ ]

Sensor mA from 5V excitation Usage Per 24 Hour Period (Hours)

0

Noise Free Resolution: 12.25 bits or 1:7,000
Battery Life: 1 months and 11 days

Connected to T24-VA of ID FSEC5A on channel 1 App: 1.7 | Drv DLL: 2.6

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 oth er 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 thetransmitter 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 effecton battery life.
A Reason fornot 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 fromsome 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 isnot 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 manuf aeetstatake intd accodnathat yows dan 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 certaintransmitter 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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Here you can calibrate the transmitter module and set a system zero if required.

B 724 Toolkit

Calibration
Calibrate by applying known inputs

Number of Calibration Measurement Points

nt Libr
n in

Calibration Points

Calibrated Value

3.3883

Connected to T24-VA of ID FSEC5A on channel 1

0.0 | Drv COM: 1.7 | Drv DLL: 2.6

This simple page allows semiautomated 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 voltage inputs will be applied (in ascending order) at each point.

Enter the actual input (in the required units) that you want the m odule 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.

Thevoltage input must be ascenling 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

Point1-9

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.

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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Acquire1-9 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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B 724 Toolkit

Calibration
Calibrate by entering certificate info

Number of Calibration Measurement Points

brate using up tc

Engineering Units

Click Here

Connected to T24-VA of ID FSEC5A on channel 1

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 8 9 Enter the % input point for which you will specify a required e ngineering output
value. These modules are factory calibrated where 0% = 0V and 100% = 10V

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

Mantracourt Electro nics Limited 83 T24 Telemetry User Manual



B 724 Toolkit

Calibration Advanced
Calibrate by manual entry

Number of Calibration Points
Select the number of gain pof
Calibration Points
Gain Offset % Gain Offset

Yoo Jooo oo Moo To o
gi0o  Jiooo Joo oo  Jro  Joo |

2o Jiooo Joo Moo  fro  Joo |
30 Jiooo Joo Moo Jio Joo |
Joo Jro Joo |

System Zero
Tor alibration back to defaults Click Here

 Connected to T24-VA of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 8 9 Enter the % input point to which the associated interpolated gain and of fset
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.

Gainl1-9 Enter the gain value for associated point

Offset1 -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 h as 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) 1 Resultant Offset.
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B 724 Toolkit

Advanced Settings

Transmit Power (%)

Enter

Connected to T24-VA of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 the T24HS
handheld. 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 ths is set to the last 2 bytes of
the module ID (or to put it another way, the last 4 characters of the module D).
If by some chance you had two transmitter module s that would be working on
the same channel and had the same last 4 characters in their ID (1n 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 T2HR
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 § 100%. Default is 100%
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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.

These OEM modules are bare PCB modulesPlease seeAppendix A 6 Enclosures & Mounting 6 OEM Transmitter
Modules for more information.

This module is fitted inside our large enclosure. Please see’\ppendix A ¢ Enclosures & Mounting 6 ACM for more
information.

This module is fitted inside our medium enclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACMi for
more information.

This module is fitted inside our small enclosure. Please see’\ppendix A 0 Enclosures & Mounting 6 ACMm for
more information.
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This module uses an integrated chip antenna. SeeAppendix B d Antennas & Internal Chip Antenna

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

T24-ANTA PCB Antenna

T24-ANTB Dipole Antenna

T24-ANTC Dipole Antenna Articulated
T24-ANTD Puck Antenna SMA
T24-ANTE Puck Antenna UFL

SeeAppendix B 8 Antennas 8 T24-ANTA
SeeAppendix B 8 Antennas d T24-ANTB
SeeAppendix B 8 Antennas 6 T24-ANTC
SeeAppendix B 8 Antennas 8 T24-ANTD
SeeAppendix B 8 Antennas 6 T24-ANTE

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

requirements.
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Specification at 3V supply at 25°C

Measurement

Input Range Sensitivity (FR)

Offset Temperature Stability

Gain Temperature Stability

Non Linearity before Linearisation
Internal Resolution

Input Impedance

Input Calibration Accuracy

Noise Free where Sample Time < 10ns
Noise Free where Sample Time < 100ns
Noise Free where Sample Time < 1000ns
Noise Free where Sample Time > 1000ns

Environmental

Operating Temperature Range
Storage Temperature
Humidity

Power Supply

Standby / Low Power Mode
Normal Mode on constantly
T24-VAe, T24-VAi, T24-ACMi-VA,
T24-ACMm-VA

Power Supply voltage
Power Supply ripple
Normal Mode
T24-ACM-VA

Power Supply voltage
Power Supply ripple
Normal Mode

Min Typical
0 -

5
16,000,000/ 24
> 100,000
5,000/ 12.25
8,000/ 13.0
11,000/13.5
15,000/ 13.75

Min Typical
-20
-40
0
Min Typical
5
40
2.1 3.0
60
5
60

Max Units
10 Vdc
0.5 ppm/ °C
50 ppm/ °C
25 ppm of FR
Resolution/Bits
- A
0.1 %FR

Resolution/Bits
Resolution/Bits
Resolution/Bits
Resolution/Bits

Max Units
+55 °C
+85 °C
95 %RH
Max Units
20 HA
45 mA
3.6 Vdc
50 mV ac pk-pk
65 mA (1)
18 Vdc
50 mV ac pk-pk
65 mA (1)

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

Battery Life in Low Power Mode
Generating Results at 3Hz
Pair AA cells

Pair AA cells

Pair D cells

Pair D cells

Usage

Constantly on
12 sessions per day of 5 minutes
Constantly on
12 sessions per day of 5 minutes

To determine radio range please refer to Appendix B 6 Antenna Range

Battery Life

1 month

2 years
4.5 months
> 9 years
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The T24-1A 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

Current transmitter module with external antenna UFL ~ Current transmitter module with integral antenna.
connector.

Current transmitter module mount ed in medium
Current transmitter module mounted in large weatherproof enclosure with battery holder for two AA
weatherproof enclosure with battery holder for two D batteries.
cell alkaline batteries. Also has ability to be powered
from external supply voltage.

Current transmitter module mounted in small enclosure
with screw terminals to connect external 3 V power

supply.
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Attach power supply wiring to the module as shown below:

oellelfeffelle]lof[el[e
O

+ 3V Supply
0V Supply

O
|©

Connect to a 3V power supply or batteries.

For battery information please refer to Appendix D & Battery Selection

Voltage input connected as follows:

SHLD
-Excitation

-l

+l

+5V Excitation

(9]l o] ol[offol[ o] f[of
O

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.
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Power Jumper JP1

m> ORAWNRE

oV

+Supply

HEEEEEEEE

LED
o

2 X D Cell Batteries

For battery information please refer to Appendix D 6 Battery Selection

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

Screw Terminal Function
1 +5 V Excitation
2 +l
3 -1
4 -Excitation
5 Shield
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The enclosureis designed to accept two AA batteries. Maximum voltage 1.8 V per cell.

For battery information please refer to Appendix D 0 Battery Selection

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi
Antenna; take extra care when reassembling that the grey UHF cable is attached to the antenna socket.

Screw Terminal Function
1 Shield
2 -Excitation
3 -lin
4 +lin
5 + 5 V Excitation
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T24-ACMmM-IA

Power
Power is supplied by

connecting a 3V supply to the

[=L=T=1=1=T=2

o =3

0 There is no reverse polarity protection.

Connecting T24-BB1

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

AA 1.5V batteries.

? : Eaaaaeeﬂ

For battery information please refer to Appendix D 6 Battery Selection

Sensor

bessesed

123 45 678

Screw Terminal Function
5 -Excitation
6 -lin
7 +lin
8 +5 V Excitation
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We recommend the following r ules 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 isNOT connected to the
sensor chassisthen 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 beNOT 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 withou t 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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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

B 724 Toolkit

DEVERENS

Transmit Interval (ms)

sult. Default

Sample Timé'-(ms}

Low Power Mode

Battery Life Guide Usable

Battery Type 2 Capacity (Ah)
2 X Alkaline AA Cell 1.5V [ ]

Sensor mA from 5V excitation Usage Per 24 Hour Period (Hours)

0

Noise Free Resolution: 12.5 bits or 1:5,000
Battery Life: 1 months and 0 days

Connected to T24-1A of ID FSEC5A on channel 1 App: 1.7 | Drv DLL: 2.6

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 millseconds 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 thetransmitter 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 fornot 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 batte ry 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 fom
battery manufacturerds dat ayosdareoaly use t
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 certaintransmitter 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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Here you can calibrate the transmitter module and set a system zero if required.

B 724 Toolkit

Calibration
Calibrate by applying known inputs

Number of Calibration Measurement Points

nt Libr
n in

Calibration Points

Calibrated Value
2.6557

Connected to T24-1A of ID FSEC5A on channel 1

0.0 | Drv COM: 1.7 | Drv DLL: 2.6

This simple page allows semiautomated 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 voltage 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 complete d.

Thevoltage 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

Point1-9

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.

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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Acquire1-9 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. Inthe 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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B 724 Toolkit

Calibration

Calibrate by entering certificate info

Number of Calibration Measurement Points

brate using up tc

Engineering Units

Click Here

Connected to T24-1A of ID FSEC5A on channel 1

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  Enterthe 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 8 9 Enter the % input point for w hich 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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B 724 Toolkit

Calibration Advanced
Calibrate by manual entry

Number of Calibration Points

Calibration Points
% Gain Offset % Gain Offset

oo Jioo oo W¥o  Jio  Joo
gi0o  Jiooo Joo oo  Jro  Joo |

oo Jiooo  Joo Moo  fro  Joo |
30 Jiooo Joo Moo Jio Joo |
Joo Jro Joo |

System Zero

Connected to T24-1A of ID FSEC5A on channel 1 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

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 8 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.

Gainl1-9 Enter the gain value for associated point

Offset1- 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) 1 Resultant Offset.
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B 724 Toolkit

Advanced Settings

Transmit Power (%)

Enter the transmission pow

Connected to T24-1A of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

You should not normally need to change these settings.

Items you can change :

Sleep Delay Here you can enter a delay n seconds after which the transmitter module will
return to deep sleep if no Keep Awake message is heard from the T24HS
handheld. 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 D).
If by some chance you had two transmitter module s 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 &24-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 § 100%. Default is 100%
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This module is available ina number of different enclosure types. Locate your module and follow the link to view
dimensional and mounting information for that particular enclosure.

These OEM modules are bare PCB modulesPlease seeAppendix A 6 Enclosures & Mounting 8 OEM Transmitter
Modules for more information.

This module is fitted inside our large enclosure. Please see’\ppendix A ¢ Enclosures & Mounting 6 ACM for more
informati on.

This module is fitted inside our medium enclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACMi for
more information.

This module is fitted inside our small enclosure. Please see’\ppendix A 6 Enclosures & Mounting 6 ACMm for
more information.
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This module uses an integrated chip antenna. SeeAppendix B d Antennas & Internal Chip Antenna

Only the T24-1Ae module allows for the fitting of external antennas. The choices are:

T24-ANTA PCB Antenna
T24-ANTB Dipole Antenna
T24-ANTC Dipole Antenna Swivel
T24-ANTD Puck Antenna SMA
T24-ANTE Puck Antenna UFL

SeeAppendix B 8 Antennas 8 T24-ANTA
SeeAppendix B 8 Antennas d T24-ANTB
SeeAppendix B 8 Antennas 6 T24-ANTC
SeeAppendix B 8 Antennas 8 T24-ANTD
SeeAppendix B 8 Antennas 8 T24-ANTE

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

requirements.
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Specification at 3V supply at 25°C

Measurement

Input Range Sensitivity (FR)

Calibrated Range

Offset Temperature Stability

Gain Temperature Stability

Non Linearity before Linearisation
Internal Resolution

Input Impedance

Input Calibration Accuracy

Noise Free where Sample Time < 10ns
Noise Free where Sample Time < 100ns
Noise Free where Sample Time < 1000ns
Noise Free where Sample Time > 1000ns

Specification at 3V supply at 25°C

Environmental

Operating Temperature Range
Storage Temperature
Humidity

Power Supply

Standby / Low Power Mode
Normal Mode on constantly
T24-1Ae, T24-1Ai, T24-ACMi-IA,
T24-ACMm-1A

Power Supply voltage
Power Supply ripple
Normal Mode

T24-ACM-IA

Power Supply voltage
Power Supply ripple
Normal Mode

Min Typical Max
0 - 21
4 20
- 0.5
- 50
5 25
16,000000/ 24
- 47 -
- - 0.1
5,000/12.5
6,000/ 12.75
10,000/ 13.25
30,000/ 14.75
Min Typical Max
-20 +55
-40 +85
0 95
Min Typical Max
5 20
40 45
2.1 3.0 3.6
50
60 65
5 18
50
60 65

Units
mA
mA
ppm/ °C
ppm/ °C
ppm of FR
Resolution/Bits
A
%FR
Resolution/Bits
Resolution/Bits
Resolution/Bits
Resolution/Bits

Units
°C
°C

%RH

Units
HA
mA

Vdc
mV ac pk-pk
mA (1)

Vdc
mV ac pk-pk
mA (1)

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

Battery Life in Low Power Mode
Generating Results at 3Hz

Pair AA cells

Pair AA cells

Pair D cells

Pair D cells

Usage

Constantly on
12 sessions per day of 5 minutes
Constantly on
12 sessions per day of 5 minutes

To determine radio range please refer to Appendix B 6 Antenna Range

Battery Life

1 month

2 years
4.5 months
> 9 years
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The T24 TA temperature sensor transmitter is ahigh performance module designed for the collection and
processing of temperature measurements. The wireless sensor transmitter requires an external platinum
temperature sensor (Pt100 type 385).

Temperature transmitter module with external antenna  Temperature transmitter module with integral antenna.
UFLconnector.

Temperature transmitter module mounted in medium
Temperature transmitter module mounted in large weatherproof enclosure with battery holder for two AA
weatherproof enclosure with battery holder for two D batteries.
cell alkaline batteries. Also has ability to be powered
from external supply voltage.

Temperature transmitter module mounted in small
enclosure with screw terminals to connect external 3 V
power supply.
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Attach power supply wiring to the module as shown below:

+ 3V Supply
0V Supply

oellelfeffelle]lof[el[e
O

Connect to a 3 Volt power supply or batteries.

For battery information please refer to Appendix D 6 Battery Selection

Voltage input connected as follows:

SHLO ©

D- [S]

S- [2]

S+ [o]

D+ [©O]
[o]
[o]
e

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

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.

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.
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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 tweterminal
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 150hms can be handled.

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 LEDwill illuminate.

¢ 3
O O
1 |:. Power Jumper JP1
2(| O
3| Cl
[[ A
S| e | 2 X D Cell Batteries
[I Al O
Bl O
ovl| CA . |:
+Supply|| [l
LSD
O O
N J

For battery information please refer to Appendix D & Battery Selection

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

Screw Terminal
1

a b~ wN

Function
+Drive
+Sense
-Sense
-Drive
Shield
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The enclosure is designed to accepttwo AA batteries. Maximum voltage 1.8 V per cell.

For battery information please refer to Appendix D 0 Battery Selection

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi
Antenna; take extra care when reassembling that the grey UHF cable is attached to the antenna socket.

Screw Terminal Function
1 Shield
2 -Drive
3 -Sense
4 +Sense
5 +Drive

Power is supplied by connecting a 3V supply to the
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Power to transmitter modules in this enclosure can also be supplied by a T24-BB1 battery box which contains two
AA 1.5V batteries.
:]

T24-BB1

% : E@aeggee

—/
b

Je:{"l/g

For battery information please refer to Appendix D 0 Battery Selection

Screw Terminal Function
5 -Drive
6 -Sense
7 +Sense
8 +Drive
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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 isNOT connected to the
sensor chassis then the cable screen should be connected to thetransmitter 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 beNOT 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 b 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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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

B 724 Toolkit

DEVERENS

Transmit Interval (ms)
333

sult. Default

Sample Timé'-(ms}

Low Power Mode

Battery Life Guide Usable

Battery Type 2 Capacity (Ah)
2 X Alkaline AA Cell 1.5V [ ]

Usage Per 24 Hour Period (Hours)

Noise Free Resolution: 13.5 bits or 1:13,000
Battery Life: 1 months and 0 days

Connected to T24-TA of ID F5EC5A on channel 1 App: 1.7 | Drv DLL: 2.6

This page allows you to select the rate at which data is transnitted 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 whichis 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 samp led 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 thetransmitter 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 fornot using Low Power Mode would be if using the module in a
Master-Slave arrangement with PC for example.

Battery Type Thisis 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 ifthe 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 manufacturerds dat ayosdareoaly use t
batteries down to 2.1 volts so in the case of twin AA cells this would be 1.05
volts.

Generally the usable @pacity 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 certaintransmitter module s. This is nota 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 com municating with a transmitter module .
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B 724 Toolkit

Calibration

Select engineering units and handle offsets.

Select Units
th il supply its value in. MOTE: if you change un
PRl

‘K - Kelvin Current Units

Offset

Ohms Input Temperature Qutput “K - Kelvin
0.03

he input applied.

 Connected to T24-TA of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 resistanceand 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 compensae 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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B 724 Toolkit

Advanced Settings

Sleep Delay (s)

LED Mirror To Digita

Wh

Connected to T24-TA of ID F5EC5A on channel 1 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

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 thetransmitter module will
return to deep sleep if no Keep Awake messageis heard from the T24-HS
handheld. 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 D).
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 ofone 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 T2HR
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 § 100%. Defaultis 100%
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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 particul ar enclosure.

These OEM modules are bare PCB modulesPlease seeAppendix A 6 Enclosures & Mounting 8 OEM Transmitter
Modules for more information.

This module is fitted inside our large enclosure. Please see’\ppendix A ¢ Enclosures & Mounting 6 ACM for more
information.

This module is fitted inside our medium enclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACMi for
more information.

This module is fitted inside our small enclosure. Please see’\ppendix A 6 Enclosures & Mounting 6 ACMm for
more information.

This module uses an integrated chip antenna. SeeAppendix B 8 Antennas & Internal Chip Antenna

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

T24-ANTA PCB Antenna SeeAppendix B 8 Antennas 8 T24-ANTA
T24-ANTB Dipole Antenna SeeAppendix B 8 Antennas 8 T24-ANTB
T24-ANTC Dipole Antenna Swivel SeeAppendix B 8 Antennas d T24-ANTC
T24-ANTD Puck Antenna SMA SeeAppendix B 8 Antennas 8 T24-ANTD
T24-ANTE Puck Antenna UFL SeeAppendix B 8 Antennas d T24-ANTE

These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.
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Specification at 3V supply at 25°C

Measurement Min Typical Max
Temperature Range -200 500
Accuracy (20 to +40 °C) 0.1 0.2
Accuracy (40 to +85 °C) 0.2 0.35
Internal Resolution 16,000,000/ 24

Noise Free where Sample Time < 5ns 13,000/ 13.5

Noise Free where Sample Time < 10ns 17,000/ 14

Noise Free where Sample Time < 100ns 62,000/ 16

Noise Free where Sample Time > 1000ns 158,000/ 17
Environmental Min Typical Max
Operating Temperature Range -20 +55
Storage Temperature -40 +85
Humidity 0 95
Power Supply Min Typical Max
Standby / Low Power Mode 5 20
Normal Mode on constantly 55 60

T24-TAe, T24-TAi, T24-ACMi-TA,
T24-ACMmM-TA

Power Supply voltage 2.1 3.0 3.6
Power Supply ripple 50
Normal Mode (1K Bridge) 60 65
T24-ACM-TA

Power Supply votage 5 18
Power Supply ripple 50
Normal Mode (1K Bridge) 60 65

Units

°C

°C

°C
Resolution/bits
Resolution/bits
Resolution/bits
Resolution/bits
Resolution/bits

Units
°C
°C

%RH

Units
HA
mA

Vdc
mV ac pk-pk
mA (1)

Vdc
mV ac pk-pk
mA (1)

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

Battery Life in Low Power Mode Usage

Generating Results at 3Hz

Pair AA cells Constantly on

Pair AA cells 12 sessions per day of 5 minutes
Pair D cells Constantly on

Pair D cells 12 sessions per day of 5 minutes

To determine radio range please refer to Appendix B 6 Antenna Range

Battery Life

1 month

2 years
4.5 months
> 9 years
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The T24RA is a remotetransmitter module for the collection and processing of potentiomet er 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

Resistancetransmitter module with external antenna Resistancetransmitter module with integral antenna.
UFLconnector.

Resistancetransmitter module mounted in medium
Resistancetransmitter module mounted in large weatherproof enclosure with battery holder for two AA
weatherproof enclosure with battery holder for two D batteries.
cell alkaline batteries. Also has ability to be powered
from external supply voltage.

Resistancetransmitter module mounted in small
enclosure with screw terminals to connect external 3 V

power supply.
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Attach power supply wiring to the module as shown below:

+ 3V Supply
0V Supply

oellelfeffelle]lof[el[e
O

O
|©

Connect to a 3 volt power supply or batteries.

For battery information please refer to Appendix D & Battery Selection

Voltage input connected as follows:

SHLO
GND

In +
+2V5

o][][o][elle][elle][ o]
O

O
|©

Basic configuration with pote ntiometer shown below:

[0 ]SHLD
0% GEXC -
SINIC
i
[O]EXC +
100% o]
B
= O

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.
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Power Jumper JP1

Sur hWNE

+Supply

HEEE|HEHEEE

LED

2 X D Cell Batteries

For battery information please refer to Appendix D 6 Battery Selection

The resistance inputis 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
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The enclosure is designed to accepttwo AA batteries. Maximum voltage 1.8 V per cell.

For battery information please refer to Appendix D 0 Battery Selection

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi
Antenna; take extra care when reassembling 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-ACMmM-RA

Power
Power is supplied by

connecting a 3V supply to the

[=L=T=1=1=T=2

o =3

0 There is no reverse polarity protection.

Connecting T24-BB1

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

AA 1.5V batteries.

? : Eaaaaeeﬂ

For battery information please refer to Appendix D 6 Battery Selection

Sensor

bessesed

123 45 678

Screw Terminal Function
5 -Excitation
6 Not Connected
7 +Input
8 +2V5 Excitation
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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 isNOT connected to the
sensor chassis then the cable screen should beconnected 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 beNOT 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 amatter 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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The T24 Toolkit provides a means d 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

B 724 Toolkit

DEVERENS

Transmit Interval (ms)
333

sult. Default

Sample Timé'-(ms}

Low Power Mode

Battery Life Guide Usable

Battery Type 2 Capacity (Ah)
2 X Alkaline AA Cell 1.5V [ ]

Sensor Impedance (Ohms) Usage Per 24 Hour Period (Hours)

Noise Free Resolution: 16 bits or 1:65,000
Battery Life: 13 days and 2 hours

Connected to T24-RA of ID FSEC5A on channel 1 App: 1.7 | Drv DLL: 2.6

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 thetransmitter 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 br 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 chbose 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 manufacturer ds dataiyosdareoalyuse t
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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B 724 Toolkit

Calibration

Calibrate by applying known inputs

Number of Calibration Measurement Points

nt Libr
n in

Calibration Points

Calibrated Value
2.5293

Connected to T24-RA of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 semiautomated 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

f

f
f
f

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.

Point1-9 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 Advan ced 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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B 724 Toolkit

Calibration
Calibrate by entering certificate info

Number of Calibration Measurement Points

brate using up to

Engineering Units

Calibrate

s Click Here

Connected to T24-RA of ID FSEC5A on channel 1 ) 1.7 | Drv DLL: 2.6

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 8 9 Enter the input point for which you will specify a required engineering output
('shown in this screenshot) value

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

Calibrate Click this button to calculate and updat e the module calibration
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B 724 Toolkit

Calibration Advanced
Calibrate by manual entry

Number of Calibration Points
the number of gain points you want to use.

Calibration Points
% Gain Offset % Gain Offset

oo Jioo oo W¥o  Jio  Joo
gi0o  Jiooo Joo oo  Jro  Joo |

2o Jiooo Joo Moo  fro  Joo |
30 Jiooo Joo Moo Jio Joo |
Joo Jro Joo |

System Zero

Connected to T24-RA of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 8 9 Enter the input point to which the associated interpola ted gain and offset values
(mV/V shown in this will be applied. Note between points the gain and offset values are linearly
screenshot) interpolated.

Inputs are extrapolated below point 1 and above point 9.

Gain109 Enter the gain value for associated point
Offset1-9 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 values 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) 1 Resultant Offset.
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B 724 Toolkit

Advanced Settings

Transmit Power (%)

Enter the transmission pow

Connected to T24-RA of ID FSEC5A on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

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 thetransmitter module will
return to deep sleep if no Keep Awake message is heard from the T24HS
handheld. 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 D).
If by some chance you had two transmitter module s 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 sensa 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 mourted. This is very useful when using a T24HR
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 § 100%. Default is 100%
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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.

These OEM modules are bare PCB modulesPleasesee Appendix A 6 Enclosures & Mounting & OEM Transmitter
Modules for more information.

This module is fitted inside our large enclosure. Please see’\ppendix A ¢ Enclosures & Mounting 6 ACM for more
information.

This module is fitted inside our medium enclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACMi for
more information.

This module is fitted inside our small enclosure. Please see’\ppendix A 6 Enclosures & Mounting 6 ACMm for
more information.
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This module uses an integrated chip antenna. SeeAppendix B d Antennas & Internal Chip Antenna

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

T24-ANTA PCB Antenna
T24-ANTB Dipole Antenna
T24-ANTC Dipole Antenna Swivel
T24-ANTD Puck Antenna SMA
T24-ANTE Puck Antenna UFL

SeeAppendix B 8 Antennas 8 T24-ANTA
SeeAppendix B 8 Antennas d T24-ANTB
SeeAppendix B 8 Antennas 6 T24-ANTC
SeeAppendix B 8 Antennas 8 T24-ANTD
SeeAppendix B 8 Antennas 8 T24-ANTE

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

requirements.
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Specification at 3V supply at 25°C

Measurement

Sensor Excitation Voltage

Input Range
Accuracy

Environmental

Operating Temperature Range
Storage Temperature

Humidity

Power Supply

Standby / Low Power Mode
Normal Mode on constantly
T24-RAe, T24-RAi, T24-ACMi-RA,

T24-ACMmM-RA

Power Supply voltage
Power Supply ripple

Normal Mode
T24-ACM-RA

Power Supply voltage
Power Supply ripple

Normal Mode

Min Typical Max Units
2.4 25 2.6 Vdc
500 100,000 A
0.01 % of Full Scale
Min Typical Max Units
-20 +55 °C
-40 +85 °C
0 95 %RH
Min Typical Max Units
5 20 MA
55 60 mA
2.1 3.0 3.6 Vdc
50 mV ac pk-pk
60 65 mA (1)
5 18 Vdc
50 mV ac pk-pk
60 65 mA (1)

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

Battery Life in Low Power Mode
Generating Results at 3Hz

Pair AA cels
Pair AA cells
Pair D cells
Pair D cells

Usage

Constantly on
12 sessions per day of 5 minutes
Constantly on
12 sessions per day of 5 minutes

To determine radio range please refer to Appendix B 6 Antenna Range

Battery Life

1 month

2 years
4.5 months
> 9 years
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The T24 PA is a remotetransmitter 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.

Pulsetransmitter module with external antenna UFL Pulsetransmitter module with integral antenna.
connector.

Pulsetransmitter module mounted in medium
Pulsetransmitter module mounte d in large weatherproof enclosure with battery holder for two AA
weatherproof enclosure with battery holder for two D batteries.
cell alkaline batteries. Also has ability to be powered
from external supply voltage.

Pulsetransmitter module mounted in small enclosure
with screw terminals to connect external 3 V power

supply.
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Attach power supply wiring to the module as shown below:

+ 3V Supply
0V Supply

oellelfeffelle]lof[el[e
O

O
|©

Connect to a 3 Volt power supply or batteries.

For battery information please refer to Appendix D & Battery Selection

Inputs connected as follows:

SHIELD[ 2] 1
GND |22

Input B [ °13
InputA [°]4
Excitation [©]5 O
[0]6

Reset Count [©]7
[0]8 O
(o]9

T h énpubAd i s psed for Frequency, RPM, Interval, Counter, Digital State and Mark outputypes. 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 modethe 6 | n p and & A8 p mputs &éconnected to the Quadrature outputs A
and B respectively.

The T24 PA can also be used with a repetitive sine, square or pulse wavesignal source such as a signal generator
or RPM sensor. The amplitude should be between1.2V and 12 V peak.

Amaximumof 25mA can be drawn from O6Excitati ont@dpoyeUspelse sel ect s
generating sensor.

Reset Coolnrftr d esd ac drwt act input. This can be used to rese
6Reset Countdé to GND.
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O |SHLD
[S]GND
[o]
[Slinput A
[ o] Excitation
[o]

[o]
= O

Onboard resistor configured for pull up and 3V excitation

GN SISHIELD
O|GND
[o]
o |Input A
[ o] Excitation
[o]

+V @

= O

Excitation off unless required to power sensor

O |SHIELD
L_{O]GND

[o]

O |Input A

[ © | Excitation

[o]

o]
= O

Onboard resistor configured for pull up and suitable excitation voltage selected

I

O [SHIELD
oY, : S ]GND
’ : [o]
ouT ; O JInput A
O |Excitation
: [O]
i s =
+V i = O

Onboard resistor configured for pull down and suitable excitation voltage selected
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uadrature Sensor

Fr T oJSHLD
0\Y) O |GND
: OUT B (2) o |Input B
:OUTA (1) o ]InputA
: O | Excitation
(O]
(o]
+V (O] O

Onboard resistor configured to suit sensor and suitable excitation voltage selected

The quadrature inputs A and B determine direction based on the following table.

INCREMENT DECREMEMT

T | T 1 [} | T T 1
Channel A | I | | | Channel A I I I I I

| L 1 e —_— 1 | | T

1 | 1 1 [} | | | | |

1 | 1 I I | | | I 1

1 | 1 1 1 T 1 T I 1
Channel B [ | [ | [ Channel B | | | [ l

| . I I T — | .

| | I ! !
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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 needto fit the JP1 power jumper to supply power to the transmitter module.
When powered from the external DC source the LED will illuminate.

] Power Jumper JP1

; m
3| Cm
S = — 2 X D Cell Batteries
6| W
7|| Ol
ov)| .

+Supply|| W

LED
O

| O

For battery information please refer to Appendix D & Battery Selection

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

Screw Terminal
1

~Nobh~ WwN

Function
+Excitation

Input A

Input B

- Excitation (GND)
Shield

Reset Count

SeeT24-PAe, T24PAi section above for wiring options.
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The enclosure is designed to accepttwo AA batteries. Maximum voltage 1.8 V per cell.

For battery information please refer to Appendix D 6 Battery Selection

The input connections are accessed by lifting the right hand cover plate, this plate incorporates the T24-ACMi
Antenna; take extra care when reassembling 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.

SeeT24-PAe, T24PAisection above for wiring options.
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Power is suppied by connecting a 3V supply to the pins shown below.

Power to transmitter modules in this enclosure can also be supplied by a T24BB1 battery box which contains two
AA 1.5V batteries.

T24-BB1

ti;j - I? T

J

i

For battery information please refer to Appendix D 0 Battery Selection

>

i

J

A

PEE86688688§

123 45 678

Screw Terminal Function
5 -Excitation (GND)
6 Input B
7 Input A
8 +5 V Excitation

Reset Count connection is not available in this enolsure option.

SeeT24-PAe, T24PAi section above for wiring options.
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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 isNOT connected to the
sensor chassis then the cable screershould 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 shouldNOT 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 pasible. 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.

Mantracourt Electro nics Limited 141 T24 Telemetry User Manual



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

B 724 Toolkit
Data Rate [2222% 305 DM

Transmit Interval (ms)

aking a measurement and transmitting H

Low Power Mode

Battery Life Guide Usable

Battery Type on ar y Capacity (Ah)
2 X Alkaline AA Cell 1.5V (Duracell LR6) [ |

Sensor mA from 5V excitation Usage Per 24 Hour Period (Hours)

Battery Life: 2 years, 4 months and 14 days

Connected to T24-PA of ID FF1325 on channel 3

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 is333 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 thetransmitter 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 alarge 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 PCso 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
manufacturerds dat a s he egousaniondy usebditeriesi
down to 2.1 volts so in the case of twin AA cells this would be 1.05volts.
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 atached 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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B 724 Toolkit -

Input / Output Config PFTHIO B, Yl
30 O

Output

Output Type
PM

QOutput Value

0.0

he current output value supplied by the a

Pulses Per Revoluti Edge Type

Excitation Type e (o ]eT )

i s o power externa e

Debounce Filter (ms) Maximum Rp,-;,-‘_

Input Resistor

th tal
Pull Down inpu

Connected to T24-PA of ID FF1325 on channel 3

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) & Average frequency of pulseson6 | nput A®
RPM 0 Average Revolutions Per Minute measured on 6 | n p.uf there\ade
multiple pulses per revolution then set the Pulses Per Revolution setting
accordingly.
Interval (s) & Average time in seconds between pulses measuredon 6 | n p.u t
Counter 6 Counts incoming pulseson 6 | n p.iCbuntAs@eset 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 increm ent by one (1)
at every edge. Counter will reset to zero if power is removed from the module.
Quadrature 6 Connectbhoth 6 1 n p and 6 A B p to the qiddrature 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 & On every change of input state of 6 | n p aldng wtb every
Transmit Interval, the current state of 6 | n p will be &a@hsmitted. This allows,
with suitable conversion of received value to digital output, wireless
transmission of digital state or button pushes.
When 6l nput A6 is connected to GND t
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) 0 Gives the percentage of Mark over Space for inputsoné | n p
AD.
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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 stabilise, 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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B T24 Toolkit

Advanced 1/0

Custom Qutput Value
LQ/ & Batt

Gain Clicking this button

Enter the gain to apply to the input value. will let you monitor

Offset radio signal quality
/ to the input value and on some modules

the battery leve

rith an RPM output yo

o display the input value without scaling Click Here

Input Value Displayed Value
3954.0

Sh

& input value along with the s

Reset Counter DataTag
0000 Enter the Data Tag that when r the Counter if the output type is Counter

Back

Apy 0 | Drv COM: 1.7 | Drv DLL: 2.6

This module does not provide calibration, as such, because it is factory calibrated. However, on this page you ca
adjust the gain to provide different out put types.

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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B 724 Toolkit

Advanced Settings

Sleep Delay (s)

Connected to T24-PA of ID FF1325 on channel 3

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 thetransmitter module will return to
deep sleep if no Keep Awake message is heard froma 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 ®t 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 module s that would be working on the
same channel and had the same last 4 characters in their ID (1 in 6535 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 le ss than the
Transmit Interval.

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

Output This can be useful if the module is to be encapsulated or enclosed and enables a
second LED to be externally mounted. Ths is very useful when using a T24HR
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 6 100%. Default is 100%
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This module is available in a number of different enclosure types. Locate yourproduct and follow the link to view
dimensional and mounting information for that particular enclosure.

These OEM modules are bare PCB modulesPlease seeAppendix A 6 Enclosures & Mounting 8 OEM Transmitter
Modules for more information.

This module is fitted inside our large enclosure. Please see’\ppendix A ¢ Enclosures & Mounting 6 ACM for more
information.

This module is fitted inside our medium enclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACMi for
more information.

This module is fitted inside our small enclosure. Please see’\ppendix A 6 Enclosures & Mounting 6 ACMm for
more information.
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This module uses an integrated chip antenna. SeeAppendix B d Antennas 0 Internal Chip Antenna

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

T24-ANTA PCB Antenna
T24-ANTB Dipole Antenna
T24-ANTC Dipole Antenna Swivel
T24-ANTD Puck Antenna SMA
T24-ANTE Puck Antenna UFL

SeeAppendix B 8 Antennas 8 T24-ANTA
SeeAppendix B 8 Antennas d T24-ANTB
SeeAppendix B 8 Antennas 6 T24-ANTC
SeeAppendix B 8 Antennas 8 T24-ANTD
SeeAppendix B 8 Antennas 8 T24-ANTE

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

requirements.
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Specification at 3V supply at 25°C

Measurement Min Typical
Sensor Excitation Voltage 3 -
Input Range in Period 333 x10° -
Input Range in Frequency 0.5 -
Input Range in RPM (presuming 1 pulse / rev) 30 -
Input Range in Counts 0 -

Accuracy % input error @ 1 Hz - -
Accuracy % input error @ 1 kHz - -
Accuracy % input error @ 2 kHz - -
Accuracy % input error @ 3 kHz - -

Accuracy interval resolved to 0.25
Environmental Min Typical
Operating Temperature Range -20

Storage Temperature -40

Humidity 0

Power Supply Min Typical
Standby / Low Power Mode 20
Normal Mode on constantly 40

T24-PAe, T24-PAi, T24-ACMi-PA,
T24-ACMm-PA

Power Supply voltage 2.1 3.0
Power Supply ripple

T24-ACM-PA

Power Supply voltage 5

Power Supply ripple

Max Units
12 Vdc
2 sec
3,000 Hz
180,000 RPM
1000 Hz
0.15 %
0.175 %
0.2 %
0.25 %
M sec
Max Units
+55 °C
+85 °C
95 %RH
Max Units
30 A
60 mA
3.6 Vdc
50 mV ac pk-pk
18 Vdc
50 mV ac pk-pk

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

Battery Life in Low Power Mode Usage
Generating Results at 3Hz in Frequency
Mode 50Hz Minimum Frequency

Battery Life

Pair AA cells Constantly on 1.5 month
Pair AA cells 12 sessions per day of5 minutes 1.5years
Pair D cells Constantly on 6 months
Pair D cells 12 sessions per day of 5 minutes > 6 years

To determine radio range please refer to Appendix B 6 Antenna Range
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The T24 WSS wireless anemometer is built on the same technology as previousMantracourt wireless sensor
interfaces offering the same sleep and wake functionality and operation with peripheral modules including
handhelds, USB base stations and GPRS data loggers.

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
to 125 mph.

Accuracy:
1 0.5mph from 5 to 10 mph
1 +4% from 10 to 125 mph

The user can set a period over which to averae 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 whichrequire high
sampling ratesforlongper i ods Mant r ac and BdlatPanel Pe1& & P JPoffecslan ideal solution.

The T24 WSSp is battery powered only and is designed for mounting to moving booms using the pivot bar
mechanism.
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Wind speed transmitter module mounted in large Wind speed transmitter module mounted in large

weatherproof enclosure with battery holder for two D weatherproof enclosure with battery holder for two D
cell alkaline batteries. Also has ability to be powered cell alkaline batteries. Designed for pivot mounting to
from external supply voltage. moving booms.

For clamp mounting to 50 mm scaffold pole.
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Power canbe 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 int o the two part connector
terminals shows in the diagram below.

B

ol

O |

+Supply|

Power Jumper JP1

jesinniuninnie)

(Y

AT

LED

2 X D Cell Batteries

O

For battery information please refer to Appendix D 6 Battery Selection

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.

[

o

O |

jesinninninnie

A

il

Power Jumper JP1

LED

2 X D Cell Batteries

| O

For battery information please refer to Appendix D 6 Battery Selection

i

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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B 724 Toolkit

DEVERENS

Transmit Interval (ms)

1000 Enter the inter

Average Sample Period (s)

Enter the p which to average the win spe he transmitted average.

Gust Sample Period lly transmitted on FFBO Data Tag)
10 Seconds = : 5 of gust as wer th

Low Power Mode

ing on. Turning

Battery Life Guide Usable
Battery Type on ity. Capacity (Ah)
2 X Alkaline D Cell 1.5V (Duracell LR20) | |

Usage Per 24 Hour Period (Hours)

Battery Life: 8 months and 29 days

Connected to T24-WSS of ID FF1325 on channel 1

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 at20°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 transmissioninterval in milliseconds. The default is1000 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 tra nsmission 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)

Low Power Mode

Battery Type

Usable Capacity

Usage Per 2 Hour Period

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 lase Data Tag may not result in
an obvious new Data Tag. After digits 89 come letters AF.
Base Data Tag Gust Data Tag

FF123 FF124
FF129 FF12A
FF1AF FF1BO

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 transmitinterval 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 seenwithin any 5 second period
since the previous transmission

Unless thetransmitter 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 alarge effect on battery life.

A Reason fornot using Low Power Mode would be if using the module in a
Master-Slave arrangement with PC for example.

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.

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 manufacturerds dat ayosdareoaly use t
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.

Enter the number of hours per 24 hour period that the module will be turned on
and transmitting .
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B T24 Toolkit

Units

Output Units

Meters Per Second (m/s)

Qutput Value
2.943098

Connected to T24-WSS of ID F5EC5A on channel 1 App: ) | Drv 1.7 | Drv DLL: 2.6

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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B 724 Toolkit

Advanced Settings

Sleep Delay (s)
(5

Transmit Power

Enter the trans

Connected to T24-WSS of ID FF1325 on channel 1 App: 2.4.29 | Drv COM: 2.0 | Drv DLL: 2.7

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 thetransmitter 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 d the module D).
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 theData 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 8 100%. Default is 100%
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Endosure & Mounting

T24-WSS

The T24WSS is designed to be attached to the top of a 50 mm scaffold pole or equivalent using the fitted clamp .

+————165mm ——

) - N

295 mm

+—— 84 mm
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T24-WSSp

The T24WSS is designed to be attached to a moving boom and uses a pivot design to ensurethat the sensor
remains upright regardless of the angle of the boom. The pivot bar is threaded for M8.

165 mm ﬂ I——215mm _—
|

270 mm

Boom Mounting
1 Remove the mounting pivot bar from the wind speed sensor. You may have to remove the split pin/cotter

pin first.

1 Determine the position to mount the pivot bar by following these guidelines.

ﬁ,/ o

Install the mounting pivot bar on the same side of the boom as the cabin mounted display.

a.
b. Install the mounting pivot bar perpendicular to the boom.
c. Install the mounting pivot bar at th e 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.

1 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 ¢ an be used to extend the mounting position to be clear of the top of

the boom.

1 Refit the wind speed sensor to the bar, add the M8 washer and fit the split pin/cotter pin.
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These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.
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Specification at 3V supply at 25°C

Parameter
Measurement Range
Accuracy 50 10 mph
Accuracy 100 125 mph

Environmental

Operating Temperature Range

Storage Temperature
Humidity

Environmental protection with suitable cables

exiting through cable glands.

Power Supply

Standby / Low Power Mode
Normal Mode on constantly
Reverse Polarity Protection
Internal

Battery Supply Voltage
Current

External (T24-WSS only)
Power Supply voltage
Power Supply ripple
Current

1. Power supply must be capable of supplying 300 mA for 250 ps

Battery Life in Low Power Mode
Generating Results every second

Pair D cells
Pair D cells

To determine radio range please refer to Appendix B 6 Antenna Range

Min

Min
-20
-40

Min

2.1

Usage

Constantly on
12 sessions per day of 10 minutes

Typical

0.5
+4%

Typical

IP67

Typical
5
55

60

60

Max
125

Max

+55

+85
95

Max
20
60

-32

3.6
65

18
50
65

Units
°C
°C

%RH

Units
HA
mA

Vdc

Vdc
mA (1)

Vdc

mV ac pk-pk
mA (1)

Battery Life

1 year

6 years
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TheT24L T1 transmitter module provides OEMG6s withhwahewer sat
connected to an appropriate piece of hardware gives cable tension, payut and speed. The T24LT1 connects to a
load pin and quadrature sensor. The quadrature sensor is usually constructed from reed switches and magnets
arranged to give overlapping p ulses 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 T24SA module and can be calibrated and scaled to give tensionin 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 theT24-HLTwhich 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 gives3 days
continuous operation at transmission rate of 3 readings per second.

OEM Running Line Tensiometertransmitter module
with external antenna UFLconnector.
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Attach power supply wiring to the module as shown below:

ol eflellel R ollelle]

O

+ 3V Supply
0V Supply

Connect to a 3 Volt power supply or batteries.

For battery information please refer to Appendix D & Battery Selection

Strain gauge connection is 4 wire as follows:

SHLD
-EXC
-SIG
+SIG
+EXC

ol lelel el fel[e] ]

O

The resistance of the strain gauge can be ketween 85 and 5000 ohms. The T24LT1can support up to four 350

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

The cable lengths between the T24LT1and 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 bidirectional, i.e. tension & compression.
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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

of[o[[elfe]fol[elfe]fol[e]
O

o

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.

0V SUPPLY

Black areas indicate where White areas indicate where
inputs would be active inputs would be inactive

The inputs then determine direction based on the following table.

INCREMEMT DECREMENT

i T I U |

Channel A I I Channel A I I I
— " [ — —— I S

1 | | | ]

1 | | [ |

| T | T 1 |
Channel B [ | 1 Channel B 1 1 |

. | T —

| | !
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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 isNOT connected to the
sensa chassis then the cable screen should be connected to thetransmitter 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 beNOT 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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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 Too Ikit to
allow configuration to take place. See Common Toolkit Pages- Home

B 724 Toolkit

Data Rate

Transmit Interval (ms)
333

Low Power Mode

Battery Life Guide

Battery Type Sek =

YT HO o -

aking a measurement and transmitting

Usable
Capacity (Ah)

2 X Alkaline AA Cell 1.5V (Duracell LR6) | |

Sensor Impedance (Ohms)

Usage Per 24 Hour Period (Hours)

Noise Free Resolution: 15.5 bits or 1:50,000
Battery Life: 13 days and 10 hours

= Connected to T24-LT1 of ID FF3FEF on channel 1

27 | Drv COM: 2.0 | Drv DLL: 2.7

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 is333 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.

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
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free resolution.

Low Power Mode Unless thetransmitter 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 modu le 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 manufacturerds data sheets t
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 Resitance This is only available for certaintransmitter 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-HLThandheld (Or
other sleep/wake controlling receiver) will be turned on and communicating
with a transmitter module.
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B 724 Toolkit

Calibration
Calibrate by applying known inputs

Number of Calibration Measurement Points

nt Libr

Calibration Points

| Acquire

oo

Acquire

Acquire

Acquire
tart again Click Here

mV/V Input Calibrated Value
-0.0149 -0.0149

ut applied.
Format

Connected to T24-LT1 of ID FF3FEF on channel 1

Click Here

| Payout & Speed |

Here you can calibrate the transmitter module and set a system zero if required.
This simple page allows semiautomated 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 weights 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 mV/V from the load cell must be ascending through each calibratin 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

Point1-9

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.

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 isstored in non-volatile memory in the transmitter module .

Payout & Speed You can click the Payout & Speed button to calibrate the speed and payout
valuesbased 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
Calibrate by entering certificate info

Number of Calibration Measurement Points

Calibration Points
mv/V Engineering Units Engineering Units

goo  Joo |
r§i.0123  Js0.0

3
4
5

| Back |

Connected to T24-LT1 of ID FF3FEF on channel 1 App: 2.4.27 | Drv COM: 2.0 | Drv DLL: 2.7

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 8 9 Enter the input point for which you will specify a required engineering output
(mV/V shown in this value
screenshot)
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
Calibrate by manual entry

Number of Calibration Points
Select the number of gain po
Calibration Points
mV/V Gain Offset mV/V Gain Offset

d2s Yo Joo Moo  Jio oo |
ps Qo Joo Moo Qo Joo |

oo Jio  Joo Moo  Jio  Joo |
oo Lo Joo Moo  Jio Joo
oo Jro Joo

System Zero

[ Back ]

Connected to T24-LT1 of ID FF3FEF on channel 1 App: 2.4.27 | Drv COM: 2.0 | Drv DLL: 2.7

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 8 9 Enter the input point to which the associated interpolated gain and offset values
(mV/V shown in this will be applied. Note between points the gain and offset values are linearly
screenshot) interpolated. Inputs are extrapolated below point 1 and above point 9.
Gain1-9 Enter the gain value for associated point
Offset1 -9 Enter the Offset value for associated point
System Zero You can set the system zero value here orset 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) i Offset.
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Payout & Speed Calibration

Payout

Input Counts
0000000 Reset

Gain

Input Hz
000000.0

Gain

0.078539 Ik

Payout Value (Data Tag 1235) Speed Value (Data Tag 1236)

00000.00

Auto Calibration
Actuators

Wheel Diameter

00000.00

| Calibrate

[ Back ]

Connected to T24-LT1 of ID FF3FEF on channel 1 App: 2.4.29 | Drv COM: 2.0 | Drv DLL: 2.7

Calibration of the quadrature input to give the pa yout 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 engi neering units used for the wheel
diameter. For example, if the wheel diameter is entered inmetres 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.

ltems:
Payout
Input Counts

ResetButton

Payout Value

Speed
Input Hz

Speed Value

Auto Calibration
Actuators

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 the input count to zero.

This shows the calibrated final Payout value that will be transmitted. The Data

Tag used to transmit this value is shown in the title.

Shows the current raw count frequency value thatis measured by the quadrature
input.

This shows the calibrated final Speed value that will be transmitted. The Data
Tag used to transmit this value is shown in the title.

Enter the number of actuators situated around the wheel. An actuator is defined
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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

Sleep Delay (s)
Ent

ent:

Data Tag

=

LED Mirror To Digital Output

 Connected to T24-LT1 of ID FF3FEF on channel 1

You should not normally need to change these settings.

Items yo u 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 the T24HS
handheld. The default is 60 seconds.

Data Tag The data transmitted by the mod ule 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 65,58
chances) you may want to change the data Tag of one of the modules and
perform pairing again with the T24 -HS handheld.

Transmit power Set the transmit power level from 0 8 100%. Default is 100%
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These OEM modules are bare PCBnodules. Please seeAppendix A 6 Enclosures & Mounting 6 OEM Transmitter
Modules for more information.

Mounting mechanics for the quadrature input sensors are beyond the scope of this manual and experimentatio n
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 sensochoice, rotational mechanism, required resolution etc.

The choices are:

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

PCB Antenna

Dipole Antenna

Dipole Antenna Swivel
Puck Antenna SMA
Puck Antenna UFL

SeeAppendix B 8 Antennas 8 T24-ANTA
SeeAppendix B 8 Antennas 8 T24-ANTB
SeeAppendix B 8 Antennas 8 T24-ANTC
SeeAppendix B 8 Antennas 8 T24-ANTD
SeeAppendix B 8 Antennas 8 T24-ANTE
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Specification with 1000R bridge, 2.5mV/V, at 3V supply at 25°C

Measurement Min
Strain Gauge Excitation System

Strain Gauge Excitation Voltage 4.5
Strain Gawe Drive Capability 85

Maximum Gauge Sensitivity (FR)
Offset Temperature Stability

Gain Temperature Stability
Offset Stability with Time

Gain Stability with Time

Non Linearity before Linearisation
Internal Resolution

Noise Free where Sample Time > 1000ms
Quadrature Inputs Type
Maximum Pulse Frequency
Minimum Pulse Frequency

3. From original offset at any time.

4. Firstyear.

Environmental Min
Operating temperature range -20
Storage Temperature -40
Humidity 0
Power Supply Min
Standby / Low Power Mode

Power Supply voltage 2.1

Power Supply ripple
Normal Mode (1K Bridge)

Typical

5

1
3
20

5

Max

4 Wire
5.25
5000
3.1

80
30
25

16,000,000/ 24
400,000/ 18.75

Volt Free
25/1500
0.5/30

Typical

Typical

5
3.0

60

Max

+55

+85
95

Max
20
3.6
50
65

Units

Vdc
A
+/-mVIV
ppm/ °C
ppm/ °C
ppm of FR (1)
ppm of FR (2)
ppm of FR
Resolution/Bits
Resolution/Bits

Hz / rpm
Hz / rpm

Units
°C
°C

%RH

Units
HA
Vdc
mV ac pk-pk
mA (1)

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

Battery Life in Low Power Mode Generating Usage
Results at 3Hz with 350R Load Cell

Pair AA cells Constantly on
Pair AA cells 12 sessions per day of 5
minutes

To determine radio range please refer to Appendix B 6 Antenna Range

Battery Life

12 Days

290 Days
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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.

The T24HS is a simple handheld display. This allows wireless remote viewing of various remote inputs such as
strain gauge or voltage etc. using 2.4GHz radio.

The remote transmitter module measures its input value (strain gauge, voltage, current etc.) and periodically
transmits it.

The T24 HS captures this data and displays it. The T24HS also performs the function of waking the transmitter
module when it is turned on and sending it to deep sleep mode when it is turned off. The transmitter module can
automatically enter deep sleep mode if the T24-HSis no longer detected.

If no buttons are pressed on the T24-HS it too will turn off after 5 minutes.

Handheld display for use with a single transmitter module in a robust weatherproof enclosure.

The handheld module is powered by two alkaline AA batteries.

For battery information please refer to Appendix D d Battery Selection

Due to the higher voltage requirements of this module NiMh and NiCad batteries are not
recommended.
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This section will show you how to get the module pair working out of the box.
You will require two AA alkaline batteries for the handheld and a 3 Volt dc supply for the transmitter module
which may also be a pair of AA batteries.

Remove the two screws on the rear battery compartment. Insert two alkaline AA batteries. Refit the battery
compartment cover. The handheld module is now switched on so should be turned off until the transmitter
module is ready. To turn off just hold down the power key until the display shows BUSYthen release it.

See therelevant transmitter module manual section for information about conne cting power.

You will use automatic pairing to prove the connectivity and operation. Pairing sets the communications
configuration parameters to allow the two modules to communicate. You do not need a PC or laptop or any
configuration software to p erform basic pairing.

1 Ensure thattransmitter module is not powered.

1 Youneed to turn on the T24-HS in pairing mode. To do this you start with it turned off . Whilst pressing
the power key press the tare key as well until ‘PAIRING' is seen on the display.The keys can now be
released.

T Now apply power to the transmitter module within 10 seconds.

9 If successful the T24HS will pair to the transmitter module and the display will show a numeric value. (Or
Error 2 if the input integrity has failed. For example if the transmitter module is a T24-SA and the strain
gauge is not connected).

If the display shows Failed or -------- then the pairing failed. Try again.

Once successful the T24HS will be linked to the transmitter module and will send it to sleep when the handheld
is turned off and wake it when the handheld is turned on.

Remember that from this point onwards to turn the handheld on you just need to press and hold the power key
as the pairing function is no longer required. Pairing was just used as a methad of setting the transmitter module
to the radio settings already configured in the handheld.
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Pairing

NET

SIG LOW

BATT LOW

REMOTEERROR

REMOTEBATT LOW

Power Key - Press and hold the power key until the display shows BUSY then
release the key.
Can also be used, by giving a quick press, toreset the Auto-Sleep delay.

Tare Key - This will toggle betw een gross and zeroed net mode. ie. If the display
shows gross then pressing the key will zero the display. Pressing the key when in
net mode will return the display to gross mode. The Gross and Net modes are
indicated as described below. Gross and Net are retained through power off.

When you want to use the T24-HS with a different transmitter module you use
pairing. (Ensure that the transmitter module is unpowered for at least 10 seconds.)
Press and hold the Power key then while still holding down the power key press
and hold the Tare key.

Hold both keys until you see PAIRING on the display.

Release the keys and apply power to thetransmitter module.

When pairing, the channeland group key settings on the
transmitter module are changed to match those on the T24
HS.

The display is showing Gross weight.

The display is showing Net weight.

The radio signal from the transmitter module is low. The module is still
functioning but the limit of the range may be near. Communications may start to

deteriorate when this indicator is visible. Until ------ is displayed the
communications are still OK and the display can be relied on for accuracy.

Even with adegraded signal the display value will always be
correct.

The batteries in the handheld are low and need to be replaced.
The transmitter module has an error that the handheld does not recognise.

The battery or supply to the transmitter module is low.
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Displayed on handheld LCD.

Error 1 The transmitter module has a strain gauge input and is in shunt calibration mode.
An external module has placed the transmitter module in Shunt Calibration mode
so rather than display a misleading reading this error is displayed instead.
Modules such as the T24 SA support this error type.

Error 2 Input integrity error. The transmitter module has found a problem with the input.
There may be open or short circuits. Rather han display a misleading reading this
error is displayed instead.

Only certain transmitter modules support this error such as the T24-SA.

Overload The overload limit set by the user has been exceeded.
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The T24 Toolkit provides a means of simple configuration of the handheld module along with useful tools to aid
integration.

Launchthe 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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B 724 Toolkit

Zero Settings

Power On Auto Zero

Connected to T24-HS of ID FFC6F8 on channel 10 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can adjust settings that affect the display of zero.

Items you can change :
Power On Auto Zero

Here you can determine whether the T24-HS performs automatic zero when it is
powered on.

Enter zero to disable this function.

If you enter a non-zero value then when the handheld is first turned on it checks
the value read from the transmitter module. If this falls within + of this value then
the display will be altered so this reads zero.

Example: A strain gauge transmitter module (T24-SA) is calibrated inkg and
measures the weight of boxes on a platform. The weight of the platform itself has
been removed using system zero on the transmitter module.

Sometimes there is debris on the platform which you do not want to see when
viewing the weight of boxes that will be placed on the platform later.

The minimum weight of a box is 5 kg so you could set the Power On Auto Zero to
2 kg.

When you turn on the handheld, if the weight on the platform is between -2 and
+2kg then the handheld will tare this weight off and so read zero.
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Zero Indication Band Using this setting you can mask tiny changes in input after you press the Tare
button.
Entering zero will disable this function.
Entering a non-zero value will provide a band within which the display will always
read zero.
Once the reading exceeds this value the real weight will be displayed as no taring
is taking place.

Example: You are adding boxes to a platform and you press tare between adding
each one so you can see the weight of each box.

Without this setting activated each time you tare the display will be around zero
but not exactly zero (By setting the display resolution you may hide this
difference) by setting a small value here such as kg the display will show a
stable zero while actual weight is fluctuating less than + 0.2kg.
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Display Format

Format & Resolution

ply leading zero

Overload Limit
1 0000000.0 Enter a value above which OVERLOAD will be di d i of the normal reading.

Timeout (s)

Connected to T24-HS of ID FFC6F8 on channel 10 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can adjust the display.

Items you can change :

Format & Resolution  Here you can define how the values are displayed on the LCD. Therare 7 digits
available and you can define where the decimal point is shown by entering numerals
where a zero indicates a humeric digit position.

When the data is being displayed the number of decimal places you define may be
overridden as the display will always show the correct number of integer digits.
Example: If you set the format to 000.0000 and the value to display is 1000.1234 the
display will show 1000.123

You can also define the resolution, which is the block size of changes to the display.
Example If you enter the format as 000.0005 the display will only change in steps of
0.0005 which can be used to mask noisy digits at high resolutions.

Leading Zero This can be turned on or off and will suppress leading zeroes when on.
Suppression Example:

Leading zero suppression off gives a reading of 000.123

Leading zero suppression on gives a reading of 0.123

Overload Limit You can enter a limit here above which @verload dwill be shown on the display instead
of the actual value. Applies to the gross input value including any custom scaling.
Enter zero to disable this feature.

Timeout Enter the timeout in seconds. This sets the time allowed without any data arriving from
the viewed module before 6------- 6 disgayed on the LCD. Should be at least 3times

the interval between the data being transmitted by the transmitter module.

Advanced This opens the advanced page where you can scale the displayed data.
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Display Format Advanced

Display Update Rate

ds. The default i

Custom Display Scaling
At Low Input Value of Display Should Read

At High Input Value of Display Should Read
1.0

caling just enter a low and high pair of number indicating wi

Input Reading Displayed Reading
0.0

ut valu

Connected to T24-HS of ID FFC6F8 on channel 10

Here you can adjust the display update rate and also scalethe displayed data. This may be used, for example, to
convert the data from a T24-SA calibrated inkg so that the handheld display shows Ib.

Items you can change :
Display Update Rate Enter the interval in milliseconds between display updates. The defaultis 300
milliseconds. i.e. 3 updates per second.

Custom Display Scaling This can be used to change the displayed value to a different unit or to otherwise
scale it. You simply enter the original and required values at a low and high point.
Example: If aT24-SA was supplying data inkg and you wanted to show tonnes.
You would keep both the low points at zero. Enter At High Input V alue of 1000
and Display Should R ead Value of 1.
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Advanced Setti RS
vanced Settings %T L QoS %ﬂEE(Dm
)

Waker Duration (ms)

Keep Awake Interval

Pair Wait Duration (s
Help

Paired Data Tag

et

Paired ID

(s)

Decode Binar‘y’ Data Provider used single value from a non standard binary data provi

Start Byte

Data Type

+ Connected to T24-HS of ID FFC6F8 on channel 10 App: 2.0.0 | Drv 1.7 | Drv DLL: 2.6

You should not normally need to change these settings.

Items you can change :
Waker Duration

Do Sleep Wake

Auto Off Delay

Keep Awake Interval

Pair Wait Duration

Paired Data Tag

Paired ID

When the handheld is turned on it will attempt to wake the paired transmitter
module if Do Sleep Wake is activated. This setting allows you to adjust the time it
will wait to wake the remote module in milliseconds. Thedefault is 12000.

You can select whether the handheld wakes the remotetransmitter module on
power up and sends it to sleep on power down.
Select No to disable this function. The default is Yes

Here you can specify the dely in minutes after which the handheld will
automatically turn off after no button is pressed.
Enter zero to disable this function. The default is 5 minutes.

While the handheld is receiving messagesfrom the transmitter module it
periodically sends out a Keep Awake message This will stop the transmitter
module from going to sleep while the handheld is in use. The default is 5 seconds.

Here you can set the duration that the handheld will wait to achieve successful
pairing when it is turned on in Pairing mode. The default is 5 seconds.

Indicates the Data Tag of the currently paired transmitter. Enter the Data Tag of the
desired transmitter. Note that the transmitter must be set to the same radio
channel and group key as the hand held module.

Indicates the ID of the currently paired transmitter. Enter the ID of the desired
transmitter. Note that the transmitter must be set to the same radio channel and
group key as the hand held module.
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Decode Binary Data Provider (versions 1.06 onwards)

Start Byte When the handheld is used with a module that transmits a binary data provider
packet the following two parameters are required to describe how the handheld
should extract a single value to display. The start byte (zero based) specifies where
in the data provider data to start decoding.

Data Type Specify the data type to extract. The choices are UINT8, UINT16, INT32 or FLOAT.
You would need to refer to the programmers manual of the appropriat e transmitter
module to work out where to extract data from and what type. The default of INT32
with a Start Byte of zero is the default which will be correct for a T24-SAF module.
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SeeAppendix A 6 Handheld Style section for more information.

These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.
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Electrical Min

Power Supply voltage 25
Power Supply Min
Active

Low power mode

Estimated Battery life using 2Ahr batteries:
Standby mode (Powered off)
Continuous operation

Environmental Min
IP rating

Operating Temperature Range -10
Storage Temperature -40
Humidity 0
Physical

Hand Held Dimensions

To determine radio range please refer to Appendix B 8 Antenna Range

Typical
3.0

Typical
35
120

15
35

Typical
IP67

Max
3.6

Max
40
160

Max

+50
+85
95

Units
Vdc

Units
mA
HA

Years

Hours

Units

%RH

90 mm x 152 mm x 34 mm
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The T24HA is an advanced handheld display. This allows wireless remote viewing of multiple inputs such as strain
gauge or voltage etc. using 2.4GHz radio.

The T24HA also performs the function of optionally waking the remote modules when it is turned on and
sending them to deep sleep mode when it is turned off.

The handheld can operate in two modes. The operation of the buttons and the automatic sleep/wake functions
are dependent on these modes.

Result Mode

This is the default mode in which multiple transmitter modules are used to create a result which is displayed.
Currently the T24-HA only provides a sum of the remote modules but this function may be added to in future
versions. Although the handheld usually shows the result (sum) there is an option of viewing the discrete values
that make up the result.

Item Mode

In this mode each transmitter module is treated as a separate reading and the handheld is used to cycle through
the available items and the value of each can be viewed.

Handheld display for use with multiple transmitters and with advanced functionality .

The handheld module is powered by two alkaline AA batteries.

For battery information please refer to Appendix D & Battery Selection

Due to the higher voltage requirements of this module NiMh and NiCad batteries are not
recommended.

Mantracourt Electro nics Limited 191 T24 Telemetry User Manual



The handheld can operate in two modes and the button operation is dependent on these modes.

Up to 12 individual modules can be connected to and the user can step through each one in sequence.

If DoSleepWake is set then the handheld will waketransmitters when turned on and send them all to sleep again
when turned off. When the handheld wakes modules this is achieved through the transmission of a broadcast
wake. i.e. allmodules on the same channel and with the samegroup key will wake.

( Sleep key - Send the currently selected module to sleep.
N I' Vs Wake Key - Will attempt to wake the currently selected module.
Y4 1 \

Tare Key - This will toggle between gross and zeroed net mode. i.e. If the display shows gross

QT then pressing the key will zero the display. Pressing the key when in net mode will return the
display to gross mode. The Gross and Net modes are indicated as described below. Gross and
Net are retained through power off.

Next Key - Step to the next module. A brief prompt will be displayed before the value is
shown.
i .e. Ol nput AlbkdseePdimpmsput 286 et c.

If motion detection is activated then the reading must be steady to enable this key. Pressing
this key with an unstable reading will do nothing.
Function Key - This transmits a Data Provider packet markel with a Data Tag held in
F1DataTag and can also contain data as defined by F1Data. This can be used to trigger
external actions such as a printout.

Power Key - Press and hold the power key until the display shows BUSY then release the key.
Can also beused, by giving a quick press, to reset the Auto-Sleep delay.
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Up to 12 individual modules can be summed and the result displayed.

If DoSleepWake is set then the handheld will wake all modules when turned on and send them to sleep again
when turned off. When the handheld wakes modules this is achieved through the transmission of a broadcast
wake.i.e. all modules on the same channel and with the samegroup key will wake.

In this mode there is an option of retrieving a system zero value from an external source. This is activated by
supplying the Data Tag to the ExtZeroDataTag parameter. When activated the value supplied by the Data
Provider packet marked with this tag will be used as the system zero and will be subtracted from the sum of all
contributing inputs.

Usually in this mode only the result is displayed (sum) but holding the Next key for a configurable number of
seconds will activate the ability to step through each contributing input using the Next key.

( Sleep Key - No effect.

1, Wake Key - Will attempt to wake any sleeping modules.
- . - This uses a broadcast wake so anynodules on the same channel with the samegroup key will
g N wake.
Tare Key - Toggle between displaying gross sum or tared sum.
QT

Next Key - No effect unless held for a number of seconds to activate individual item view.

This can be disabled. SeeAllow Next Key

Newer versions also allow customised prompt messages to replace the defauté6 | npa@t 6
20 etRamptSee

this key. Pressing this key with an unstable reading will do nothing.

This transmits a Data Providerpacket marked with a Data Tag held in F1 DataTag and can
also contain data as defined by F1 Data ( See Mode and Communications later ). This can
be used to trigger external actions such as a printout or a relay operation. This would require
suitable relay or printer T24 modules.

I: ] Function Key - If motion detection is activated then the reading must be steady to enable

Power Key - Toggles between on and off. Hold for 2 seconds to activate.

( Sleep Key - No effect.

N Wake Key - Will attempt to wake the cur rently selected module.
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Tare Key - If sum was currently tared then this key will toggle between displaying gross or
QT tared value of current module. If sum view was displaying gross then this key has no effect.

If an external system zero is used thenonly gross values actually supplied to the handheld can

be displayed.

Next Key - Selects nextinput item to view.

the reading must be steady to enable this key. Pressing this key with an unstable reading will
do nothing.

This transmits a Data Provider packet marked with a Data Tag held inF1DataTag and can also
contain data as defined by F1Data. This can be used to tigger external actions such as a
printout.

I: ] Function Key - If motion detection ( See settings inDisplay Format later ) is activated then

Power Key - Toggles between on and off. Hold for 2 seconds to activate.
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G The display is showing Gross weight.

NET The display is showing Net weight.

SIG LOW The radio signal from the transmitter module is low. The module is still
functioning but the limit of the range may be near. Communications may start
to deteriorate when this indicator is visible. Until ------ is displayed the

communications is still OK and the display can be relied on for accuracy.

Even with a degraded signal the display value will always be

correct.
BATT LOW The batteries in the handheld are low and need to be replaced.
REMOTE ERROR The transmitter module has an error that the handheld does not recognise.
REMOTE BATT LOW The battery or supply to the transmitter module is low.
Displayed on handheld LCD.
Error 1 The transmitter module has a strain gauge input and is in shunt calibration

mode. An external module has placed the transmitter module in Shunt
Calibration mode so rather than display a misleading reading this error is
displayed instead.

Modules such as the T24 SA support this error type.

Error 2 Input integrity error. The transmitter module has found a problem with the
input. There may be open or short circuits. Rather than display a misleading
reading this error is displayed instead.

Only certain transmitter modules support this error such as the T24-SA.

Overload The overload limit set by the user has been exceeded.

{Display Flas hing} The motion detection has been enabled and the reading is deemed in motion
or unstable.

System Zero If enabled, holding the Tare key for a number of seconds will perform a system
zero.

Pairing See FieldTransmitter Module Replacement later
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The T24 Toolkit provides a means of simpleconfiguration of the handheld 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 Tool kit to
allow configuration to take place. See Common Toolkit Pages- Home

B 724 Toolkit

Mode & Comms T D £ "‘ 23.01 9
o 008005

Operational Mode Allow Next Key

ual

F1 Data 'I'.ag Sie ag of your choice to ] Data

Always Gross

o Da

] g ID
80000 20000 |
30000 1140000
80000 k0000 |
000000 [HENE: #4000 |

No response Ap) .0 | Drv COM: 1.7 | Drv DLL: 2.6

This page allows you to set the operational mode of the module and configure which external transmitter
modules the handheld will connect to.

Items you can change:

Operational Select in which mode the handheld will operate.
Mode
Result Mode
Up to 12 individual transmitter modules can be summed and displayed. Optionally the
operator can view the individual module values (See Allow Next Key).
Iltem Mode

Up to 12 individual modules can bedisplayed and the user can step through each one in
sequence.
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Allow Next Key Only used in Result Mode. Usually in Result mode only the result (sum) of the individual
modules is shown. B/ entering a non-zero value here this will define the number of seconds
that the Next key needs to be held down to enable individual item values to be viewed.
Once available the Next key will cycle between all the individual values and the result. This
will remain available until the handheld is powered off.

Each time the Next key is pressed the display will show a brief message indicating what will
be displayed; Input 1 , Input 2 , Result etc. From firmware version 1.2 onwardsthe handheld
allow customised prompt messages. SeePrompts

F1 Data Tag The F1 key can be used to trigger other modules such as a T24SO module to provide
printer services etc. This key will generate a Data Provider message which othemodules
can use.

Setthis value to non-zero to enable this function and to define the Data Tag that will
identify the message sent.
The content of the message is defined by the F1 Data parameter.

If motion detection is configured then this key will have no effect while
the reading is not steady.

F1 Data Define what data is carried in the Data Provider message when theF1 key is pressed.
SelectAlways Gross to transmit the gross value regardless of whether the Tare key has
been pressed.

SelectAs Displayed to transmit either the gross or net value depending on the currently
displayed data.

Remote Data Tags and IDs
Data Tag Enter the Data Tag of the message to use for the specified input item.

ID Enter the ID of the module used to supply the specified input item.

This isonly necessary foltem Mode where individual items are to be
woken using theWake key as opposed to letting the handheld wake all
modules.

If you are not using Item mode then you are not required to enter the ID although it will be
filled in automaticall y if you pair to a module to retrieve its settings.

P Click this then perform pairing on a remote transmitter to automatically provide the ID and
Data Tag Usually pairing is activated by removing and replacing the power supply on the
remote transmitter . You must perform pairing within 5 seconds of clicking the button.

X Click this to reset the Data Tag and ID to zero (disabling the input item).
Set Prompts For modules with a firmware revision of 1.2 and newer this button will be visible. This

displays a page where the message labels shown before switching between channels can be
set by the user.
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B 724 Toolkit .
Prompts T J),ﬂ E B0t 3 i EE ® m

Message Prompts

Here you can define the 8 character ge prompts for each channel and the result value.

Prompts for input channels 1 to 12 Prompt for result

ibluchan Bl |
r3red chan s I
fvelchan IR |

+ I I
5 I '
¢ I - I

Connected to T24-HA of ID FFC64D on channel 4

Here you can adjustthe messages shown when switching between input channels in Item Mode..

Items you can change:

Prompts 1 to 12 These prompts are briefly shown when switching between inputs. They default to
6input 108, 6i nput 2086 etc
Leave the prompt blank to display the Data Tag of the module supplying data to
the current item.

The displayed prompts are limited to 8 characterand be

aware that the 7 segmentLCDdisplay is very limited in how it
can represent letters. Some letters cannot be displayed. These
include K, M, W, X

Prompt for result Enter the prompt to display before the total result is displayed.
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B 724 Toolkit

Zero Settings

Power On Auto Z

hich the au

Connected to T24-HA of ID FF79BD on channel 1

Here you can adjust settings that affect the display of zero.

Items you can change:
Power On Auto Zero

Here you can determine whether the T24-HA performs automatic zero when it is
powered on.

Enter zero to disable this function.

If you enter a non-zero value then when the handheld is first turned on it checks
the value read from the transmitter module. If this falls within + of this value then
the display will be altered so this reads zero.

Example: A strain gauge transmitter module (T24-SA) is calibrated inkg and
measures the weight of boxes on a platform. The weight of the platform itself has
been removed using system zero on the transmitter module.

Sometimes there is debris on the platform which you do not want to see when
viewing the weight of boxes that will be placed on the platform later.

The minimum weight of a box is 5 kg so you could set the Power On Auto Zero to
2 kg.

When you turn on the handheld, if the weight on the platform is between -2 and
+2kg then the handheld will tare this weight off and so read zero.
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Zero Indication Band Using this setting you can mask tiny changes in input after you press the Tare
button.
Entering zero will disable this function.
Entering a non-zero value will provide a band within which the display will always
read zero.
Once the reading exceeds this value the real weight will be displayed as no taring
is taking place.

Example: You are adding boxes to a platform and you press tare between adding
each one so you can see the weight of each box.

Without this setting activated each time you tare the display will be around zero
but not exactly zero (By setting the display resolution you may hide this
difference) by setting a small value here such as 0.Rg the display will show a
stable zero while actual weight is fluctuating less than + 0.2kg.

Allow System Zero Entering a non-zero value here will enable system zero to be performed by
holding down the Tare key for a number of seconds.
The value entered here represents the number of seconds theTare key needs to
be held.

Perform System Zero This section allows the user to apply or remove a system zero.
This will require that the transmitter modules are configured and attached to the
handheld and the entire system is ready for zeroing.
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B 724 Toolkit

Zero Settings Advanced

External System Zero

Data Tag D

000000 J@E

Connected to T24-HA of ID FF79BD on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

This advanced secion allows the use of a specially configured external module to supply the system zero value
for the handheld to use.

Example:

The same handheld is used with a truck that picks up different trailers and is required to display the sum of 4
strain gauges connected to each trailer (Using T24 SAs).

Because each trailer will have a different system zero requirementyou would add a further module to each trailer
set to transmit the system zero value. It is the Data Tag that is entered here.

On all trailers the transmitter module sets would share the same Data Tags.

Items you can change:
Data Tag Enter the Data Tag of the message to use for the external system zero.

ID Contains the ID of the module used to supply the external system zero. This is only necessarto
provide a visible record of the remote module and is shown to keep compatibility with the Mode
and Communications page.

You do not need to enter anything here although it will be filled in automatically if you perform a
pair to retrieve data.

P Click this then perform pairing on a remote transmitter to automatically provide the ID and Data
Tag. Usually pairing is activated by removing and replacing the power supply on the remote

transmitter. You must perform pairing within 5 seconds of clicking the b utton.

X Click this to reset the Data Tag and ID to zero (disabling the external system zero function).
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B 724 Toolkit

Display Format

Format & Resolution

r

Leading Zero Suppr 0 ply leading zero

Overload Limit
10000000.0 Enter a value above which OV L be di f the normal reading.

Motion Band

within which the displayed value must not change more than the

Connected to T24-HA of ID FF79BD on channel 1 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can adjust the display.

Items you can change:

Format & Resolution Here you can define how the values are displayed on theLCD. There are 7 digits
available and you can define where the decimal point is shown by entering
numerals where a zero indicates a numeric digit position.

When the data is being displayed the number of decimal places you define may
be overridden as the display will always show the correct number of integer digits.

Example: If you set the format to 000.0000 and the value to display is 1000.1234
the display will show 1000.123

You can also define the resolution, which is the block size of changes to the
display.

Example: If you enter the format as 000.0005 the display will only change in steps
of 0.0005 which can be used to mask noisy digits at high resolutions.

Leading Zero Suppression  This can be turned on or off and will suppress leading zeroes whenon.
Example: If the display reads 000.123 with leading zero suppression turned off it
will display 0.123 when leading zero suppression isturned on.

Overload Limit You can enter a limit here above which Overload will be shown on the display
instead of the actual value.

Enter zero to disable this feature.

Advanced This opens the advanced page where you can scale the displayed data.
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Motion Band By entering a non-zero value here you activate the motion detection.
If, within the Motion Time, the displaye d value changes by more than the amount
entered the reading will be deemed in motion or unstable and the display will
flash. The F1 key will be disabled while the reading is in motion.

Motion Time Enter a time in secondswithin which the displayed value must not change more
than the Motion Band amount set above.
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B 724 Toolkit

Display Format Advanced

Display Update Rate

Custom Display Scaling

) ¥

ds. The default

At Low Input Value of Display Should Read

At High Input Value of Display Should Read

1.0

Connected to T24-HA of ID FF79BD on channel 1

Here you can adjust the display update rate and also scale the displayed data. This may be used, for example, to

convert the data from a T24-SA calibrated inkg so that the handheld display shows Ib.

Items you can change:

Display Update Rate Enter the interval in milliseconds between display updates. The default is 300

milliseconds. i.e.approximately 3 updates per second.

Custom Display Scaling This canbe used to change the displayed value to a different unit or to otherwise
scale it. You simply enter the original and required values at a low and high point.
Example: Ifa T24-SA was supplying data inkg and you wanted to show tonnes.
You would keep both the low points at zero. Enter At High Input Value of 1000
and Display Should Read Value of 1.
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B 724 Toolkit

Advanced Settings T D ’-:

Waker Duration (

-J)

o.01
Q0s 9y

Item Duration (s)

Connected to T24-HA of ID FF79BD on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

You should not normally need to change these settings.

Items you can change:
Waker Duration

Do Sleep Wake

Auto Off Delay

Keep Awake Interval

Pair Wait Duration

Item Duration

When the handheld is turned on it may attem pt to wake the paired transmitter
modules. This setting allows you to adjust the time it will wait to wake the remote
modules in milliseconds. The default is 12000.

You can select whether the handheld wakes the remotetransmitter modules on power
up and sends them to sleep on power down.
Select No to disable this function. The default is Yes.

Here you can specify the delay in minutes after which the handheld will automatically
turn off after no button is pressed.
Enter zeroto disable this function. The default is 5 minutes.

While the handheld is retrieving data from the transmitter module it periodically sends
out a Keep Awake packet. This will stop the transmitter module from going to sleep
while the handheld is in use. The default is 5 seconds.

Here you can set the duration that the handheld will wait to achieve successful pairing
when it is turned on in Pairing mode. The default is 5 seconds.

Used when in Result Mode and the Next key has been enabled to allow viewing of
discrete inputs. Enter a time in seconds that the individual item value will be displayed
for before the display is automatically switched back to showing the result.
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Message Duration Each time the Next key is used to step through available items the display shows a
brief description of the data about to be displayed. Input 1, Input 2 , Result etc.
The time you enter here in milliseconds is the time that this message will be displayed
before the actual value is shown.
Newer versions of the handheld allow the user to define these message prompts. See

Prompts

Mantracourt Electro nics Limited 206 T24 Telemetry User Manual



SeeAppendix A 8 Handheld Style section for more inform ation.

These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.
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Electrical Min

Power Supply voltage 25
Power Supply Min
Active

Low power mode

Estimated Battery life using 2Ahr batteries:
Standby mode (Powered off)
Continuous operation

Environmental Min
IP rating

Operating Temperature Range -10
Storage Temperature -40
Humidity 0
Physical

Hand Held Dimensions

To determine radio range please refer to Appendix B 6 Antenna Rarge

Typical
3.0

Typical
35
120

15
35

Typical
IP67

Max
3.6

Max
40
160

Max

+50
+85
95

Units
Vdc

Units
mA
HA

Years

Hours

Units

%RH

90 mm x 152 mm x 34 mm
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The T24HR is a roaming handheld that can be used to view the reading supplied by an unlimited number of
transmitter modules. Thetransmitter module Data Tags or IDs do not need to be known beforehand.

The handheld will automatically wake any module on the same channel and group key.

An internal list is maintained of the top n number of transmitter modules ordered by signal level and a Next key
on the handheld allows cycling through this list.

The list size ) is user definable between 2 and 20 and this enables the viewing experience to be tailored to
particular applications.

The transmitter modules are identified by their 4 character hexadecimal Data Tags and these may be set using the
T24 Toolkit.

When in communication with a part icular transmitter module the LED on that module is activated. This provides
visual feedback of the selected and currently viewed module. The LED output can also appear optionally on the
digital output.

Handheld display for unlimited number of transmitter modules in a robust weatherproof enclosure.

The handheld module is powered by two alkaline AA batteries.

For battery information please refer to Appendix D d Battery Selection

Due to the higher voltage requirements of this module NiMh and NiCad batteries are not
recommended.
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As long as the transmitter module is on the sameradio channel and share the same Group key settingsas the
handheld you will be able to view the reading once the handheld is turned on.

If you need to change the channel of the transmitter module you will need to use the T24 Toolkit software or see
Pairing later in the manual.

Each time you press the Next key } the handheld will cycle to the next transmitter module in its list of detected
modules. The Data Tag of the selected module will be displayed briefly before the reading is displayed.

To view the Data Tag of the currently viewed module press and hold the next key } for around a second and the
Data Tag will be displayed and the reading will remain that of the current module without stepping on.

Power Key - Press and hold the power keyfor approximately 2 seconds then
release the key.

This will toggle between turning the hand held on and off.

Can also be used, by giving a quick press, to reset the AuteSleep delay.

Next Key 8 Pressing and releasing lects the next transmitter to view.
Pressing and holding will display the currently viewed transmitter Data Tag
without movin g to the next transmitter.

SIG LOW The radio signal from the transmitter module is low. The module is still
functioning but the limit of the range may be near. Communications may start to
deteriorate when this indicator is visible. Until ----- - is displayed the
communications are still OK and the display can be relied on for accuracy.

Even with a degraded signal the display value will always be

correct.
BATT LOW The batteries in the handheld are low and need to be replaced.
REMOTEERROR The transmitter module has an error that the handheld does not recognise.
REMOTEBATT LOW The battery or supply to the transmitter module is low.
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Displayed on handheld LCD.

Error 1 The transmitter module has a strain gauge input and is in shunt calibration mode.
An external module has placed the transmitter module in Shunt Calibration mode
so rather than display a misleading reading this error is displayed instead.
Modules such as the T24 SA support this error type.

Error 2 Input integrity e rror. The transmitter module has found a problem with the input.
There may be open or short circuits. Rather than display a misleading reading this
error is displayed instead.

Only certain transmitter modules support this error such as the T24-SA.

Overload The overload limit set by the user has been exceeded.

T24-HR label actually has 6 keys but only 2 are marked. The following modes require some of the
unmarked keys.

Pair The handheld has the ability to configure a transmitter module to match the
handheld& own radio channel and group key settings.

Ensure that the transmitter module is unpowered for at least 10 seconds.
Locate the upper left key by feeling for a slight bump on the label.

MEmeniracet

[} L 1 |

Press and holdthis key for 5 seconds until PAIRING appears on the LCD
Release the keyand apply power to the transmitter module.

o @ The amount of time you have to reapply power to the transmitter module can be
set by PairDuration in the T24 Toolkit when connected to the T24-HR. This
defaults to 5 seconds.

The handheld has the ability to perform a system zero on a remote transmitter
module. This may be useful after installing new modules and enables system zero
to be set without the need for a PC/laptop and T24 Toolkit.

MEmeniracet

Setthe handheld to view the desired transmitter module by using the Next key.

Locate the upper right key and lower right key by feeling for slight bumps on the
label.

Press and holdthese keys for around 8 seconds until ZERO appears on the LCD
Release the keysand the display should then show the zeroed reading.

This system zero is performed at thetransmitter module and is stored through
power cycling.
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Unless thetransmitter modules are permanently powered their Sleep Delay setting should be set to a non-zero
value so that the module returns to deep sleep when the handheld is turned off or goes out of range. It is
suggested that this time is set to at least 3 times the interval between its data transmissions but can be longer.
i.e.If the default transmission rate is 333ms (3Hz)choose a Sleep Delayof around 5 seconds.This is a good
battery saving time that will ensure the transmitter stays awake even if out of range of the handheld temporarily.

Most transmitter modules allow the LED state to be echoed to the digital output line which allows an external LED
to be fitted. This is useful when requiring visual feedback of the module the handheld is currently viewing.

The handheld displays the data at the rate that the transmitter module is configured to supply. The ideal rate is
about 3hz which is the default but the handheld will operate quite happily with modules with a data delivery rate
of down to around 1 every 30 seconds. Just remember to set the Timeout of the handheld to at least 3 times this
period. (i.e. 91 seconds in the case of 30 second transmission interval).

The handheld will wakeany sleeping module if it is on the same channel and has the same
group key.
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The T24 Toolkit provides a means of simple configuration of the handheld 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

B 724 Toolkit

Display Format

eading Zero Suppression
Ch SUPPre: di

Overload Limit

Timeout (s)

Connected to T24-HR of ID FF7C5C on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can adjust the display.

Items you can change :

Format & Resolution Here you can define how the values are displayed on the LCD. There are 7 digits
available and you can define w here the decimal point is shown by entering numerals
where a zero indicates a numeric digit position.

When the data is being displayed the number of decimal places you define may be
overridden as the display will always show the correct number of integer  digits.

Example: If you set the formatto 000.0000 and the value to display is 100.1234 the
display will show 100.123

You can also define the resolution, which is the block size of changes to the display.

Example: If you enter the format as 000.0005the display will only change in steps of
0.0005 which can be used to mask noisy digits at high resolutions.
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Leading Zero

Suppression

Overload Limit

Timeout

Advanced

This can be turned on or off and will suppress leading zeroes when on.
Example: If the display reads 000.123 with leaéhg zero suppression turned off it will
display 0.123 whenleading zero suppression isturned on.

You can enter a limit here above which Overload will be shown on the display instead
of the actual value.
Enter zero to disable this feature.

Enter the timeout in seconds. This sets the time allowed without any data arriving from
the viewed module before all dashes are displayed on the LCD. Should be at least 3

times the interval between the messagesbeing sent by the transmitter module.

This opens the advanced page where you can scale the displayed data.
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B 724 Toolkit

Display Format Advanced

Display Update Rate

ds. The default i

Custom Display Scaling
At Low Input Value of Display Should Read

At High Input Value of Display Should Read
1.0

caling just enter a low and high pair of number indicating wi

Input reading Displayed Reading
0.0 0.00001

ut valu

Connected to T24-HR of ID FF7C5C on channel 1

Here you can adjust the display update rate and also scale the displayed data. This may be used, for example, to
convert the data from a T24-SA calibrated inkg so that the handheld display shows Ib.

Items you can change :
Display Update Rate Enter the interval in milliseconds between display updates. The default is 300
milliseconds. i.e. 3 updates per second.

Custom Display Scalirg This can be used to change the displayed value to a different unit or to otherwise
scale it. You simply enter the original and required values at a low and high point.
Example: If a T24SA was supplying data inkg and you wanted to show tonnes.
You would keep both the low points at zero. Enter At High Input V alue of 1000
and Display Should R ead Value of 1.
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B 724 Toolkit

Settings

List Size

Connected to T24-HR of ID FFD3A1 on channel 15 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

You should not normally need to change these settings.
Items you can change :
List Size This setting determines how many of the transmitter modules with the highest

signal level make up the list which the next key cycles around.

Based on the application and how many transmitter modules are in the vicinity of
the handheld this list size can affect how the operator uses the handheld.

See Exmple Scenarios in the Installation section next. Range is betweer2 and 20.

Auto Off Delay Here you can specify the delay in minutes after which the handheld will
automatically turn off after no button is pressed.

Enter zero to disable this function. The default is 5 minutes.
Zero Masking Enter a value in engineering units which represents a band (+/) about zero within

which zero will be displayed. As soon as the value is outside this band the real value
will be shown. (Only available in version 1.01onwards)
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The following example scenarios explain the usage of the handheld andtransmitter modules and lists the
important settings chosen to achieve this.

The modules spend most of their time in deep sleep and are only activated when the operator uses the handheld.
The transmitter modules are set for a messageinterval of 333 milliseconds (3Hz) and have a sleep delay of 5
seconds.

On the T24-HR setting the List Size to 6 allows the operator a fast responding Next key that cycles through the
closest 6 modules to allow the operator to note any out of limit readings. The operator checks the Data Tag
displayed on the handheld as the Next key is pressed against the Data Tag painted on the modules affixed to the
bridge.

The operator walks the length of the bridge and stops approximately every 6 metres and quickly scrolls through
the small list size and records the readings of the 6 local modules.

The list dynamically repopulates as he walks along the length of the bridge.

During the walk modules are automatically woken by the handheld as they enter range and as the operator walks
out of range the modules automatically return to sleep.

Each room contains 10transmitter modules. These modules are always fully awake but operate at a transmission
interval of 10 seconds. There is anothermodule that is logging the data from these modules so their slee p delay
is set to zero to disable that function.

By setting the List Size to 10 the operator can enter the desired room and simply cycle through the 10 modules
present in that room.

Because thetransmitter modules only send messagesat 10 second intervalsit can take up to 10 seconds for a
particular module to be available from the handheld. The timeout on the handheld is set to 31 seconds.

The input to the transmitter modules is very slow to change so although the displayed value only updates every
10 semnds the operator is still seeing a valid reading as he cycles through the transmitter modules. The timeout
of 31 seconds allows for the odd dropped reading but if a module dropped out permanently for whatever reason
the handheld would display ------- after 31 seconds or the module would never appear in the list if it had not
transmitted since the handheld had been turned on.

Each pallet has a T24SAtransmitter module built in that transmits the weight on the pallet. The T24-SA modules
have been configured so that the LED state is echoed onto the digital output and this is used to power a high
brightness blue LED attached to the front of the pallet. The module transmission intervals are set to 3 per semnd
and a sleep delay of 10 seconds. The LED flashes at 3Hz while the module is awake and is off when asleep. When
the handheld is displaying the reading from the module its LED is on constantly.

On the handheld the List Size is set to 1. This has the efct of allowing the operator to approach the desired
pallet and press the Next key. This will effectively select the module with the highest radio signal which will be
the one the operator is standing next to and the LED will light to provide visual feedba ck so the operator knows
he is looking at the correct pallet.

The operator moves to the next pallet and presses the Next key again at which point the previous pallet LED goes
off and the closest pallet LED activates.
As the operator moves out of range, pallets go back to sleep because of their sleep delay settings.

Mantracourt Electro nics Limited 217 T24 Telemetry User Manual



SeeAppendix A 6 Handheld Style section for more information.

These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.

Mantracourt Electro nics Limited 218 T24 Telemetry User Manual



Electrical Min

Power Supply voltage 25
Power Supply Min
Active

Low power mode

Estimated Battery life using 2Ahr batteries:
Standby mode (Powered off)
Continuous operation

Environmental Min
IP rating

Operating Temperature Range -10
Storage Temperature -40
Humidity 0
Physical

Hand Held Dimensions

To determine radio range please refer to Appendix B 6 Antenna Range

Typical
3.0

Typical
35
120

15
35

Typical
P67

Max
3.6

Max
40
160

Max

+50
+85
95

Units
Vdc

Units
mA
HA

Years

Hours

Units

%RH

90 mm X 152 mm X 34 mm
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The T24A01 and T24 A01li provides an analogue output for the transmitter modules such as T24SAx and T24

SAFx. The T24A01i is housed in an IP& housing for industrial installation whilst the T24 -AO1 is designed for

desktop mounting.

The output can be selected from the following pre -calibrated Voltage and Current ranges. 310V, +/-10V, 0-5 V,
+/-5V,0-20mA,4-20mA both of which can be used in a 6sink& or s
The T24 A01 is configured by entering engineering values against the Output Minimum and Maximum Values.

The analogue output is updated at a rate configured by the transmitter modul eds 6 TXI nterval 6.

LEDs and, in the case of the T24A01i, open collector outputs, provide indication of the state of the radio link,
remote battery life and remote status.

A O0Maleted di g ithe @24-Adlnvprsian allows for zeroing of the incoming data value.
The T24A01 and T24-A01i are configured by the T24 Toolkit.

Version 1.1 brings the ability to wake the paired transmitter module when the analogue output module is turned
on and to keep it awake while it remains powered up.

B 124-A01
Analogue Output

MEmantracourt

Analogue output module in desktop enclosure. Analogue output in weatherproof industrial enclosure.
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You will need to connect a power supply to the T24-AO1 for it to op erate and to enable configuration using a
base station and the T24 Toolkit software.

Power is supplied via the screw terminals and can be in the range of 9Vdc to 36 Vdc.

— T
I |
swe HRRARAAA] >
12345678
(<]
o
o
o
o O
o O
9-36V oV ({ 9 ©
DC Supply +V | 9 g D PAIR
-1
\\ /
I |
ON
swe fiffnanag
12345678
o
o @ °
° °
o PAIR o
o O °
° O o
O °
9-36V oV |l e o
DC Supply +V |( o o
O
— [
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Depending on the analogue output module you have you will need to refer to one of the two following diagrams:

—_— T
ON
swe [TAAEAEA
12345678
Vout + °
Vout - °
| Sink + o
| Sink - °
| Source + o (@) Mogie_
| Source - o O Activity
9. 36V ov [ O Timeout
_ O Error PAIR
DC Supply +V (e QO Batt Low
— -
R | |
ON
swz panfenen
Vout + °
Vout - ° @ o Jov
| Sink + o o )l Timeout
| Sink - ° PAIR o )| Error
| Source + ° O Mode o )| Batt Low
| Source - ° O Activity °
o3y ovICe O Timeout o Y +v
- O Error
DC Supply +V |( o O Batt Low
O
[~} o
— I
0 Z elnpoitd

The LED indicator states are also represented on open colletor outputs as seen on the right hand connector in
the above diagram. They draw no current when the state is inactive and are conducting when the state is active.

The Zero Input allows a switch to be connected and on shorting the input together will cause an internal Tare to

be performed on the incoming value.

To configure the required output range the DIP switches (SW2) require setting as follows. To access the DIP
switches you will need to remove the cover from the case.

Range
0-10V
+/-10V
0-5V

+/-5V

0-20 mA Sink

1 2
ON OFF
OFF OFF
ON ON
ON OFF
X X

SW2 Switch Settings

7 8

OFF ON OFF
OFF ON ON
OFF OFF OFF
OFF OFF ON
OFF ON ON

OFF OFF
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0-20 mA X X X ON OFF ON ON OFF

Source
4-20 mA Sink X X X OFF ON ON OFF ON
4-20 mA X X X ON OFF ON ON ON
Source

Where X=Doesnot matter

LED Description

Mode Flashing at 2Hz indicates normal operation.
Constantly on indicates currently attempting to pair.
Flashing at 4Hz indicates a faied pair attempt.

Activity LED lights for 20ms each time data arrives. When data
arrives at a rate greater that 50Hz the LED will appear
constantly illuminated.

Timeout Lost communications with the remote module.
Error Remote module is reporting an error.
Batt Low Remote module is reporting a low battery.
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The T24 A01 is configured by setting the Data Tag of the module whose data you wish to reflect onto the
analogue output.

Once you know the data tag you then need to work out which calib rated values from the transmitter module you
want represented by the selected analogue output minimum and maximum levels.

For example: A T24SA has been calibrated to give 0 to 10 tonnes output. You have selected a 420mA analogue
output and want the outpu t to give 4mA at 0 tonnes and 20mA at 8 tonnes. Simply set the In Minimum to 0 and
In Maximum to 8.

Next you set the desired actions when errors occur.

To associate the T24A01 with a transmitter module you just need to let the T24-A01 know the Data Tag of the

data to use.

This can be done manually using the T24 Toolkit (See below) or this can be achieved using the Pair button of the

T24-A01.

When first configuring the T24-AO0L1 it really makes no difference which technique is used but if you were

replacing a data transmitter module in the field the switch technique would negate the need for the Toolkit or a

base station.

To perform a 6pairé first remove the power from t-he tr a
AO1 then within 10 seconds re-apply power to the transmitter module. The mode LED will indicate the success or

failure of this operation (See above table).

To access the Pair Switch on a T2A01i you need to remove the lid. The Pair Switch can be
accessed through a hole in theend of the case on a T24A01; a straightened paper clip
could be used.

An advantage of using the Pair Switch is that you can pair to anytransmitter module regardless of its radio
channel or group key settings. When you pair the transmitter module settings wil | be changed to match those of
the T24-A01. If you manually enter the Data Tag using the T24 Toolkit you will need to ensure that both the
transmitter module and the T24-A0L1 are on the same radio channel and are using the same group key.

The T24 Toolkit provides a means of simple configuration and calibration of the 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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B 724 Toolkit

Input / Output Config

Input
In Minimum

et
In Maximum

Input Value
0.0000000

Sh current input value supplied by the acquisition

Output

Smoothing

m Turn this option on t oth the analogue output where possible.

Selected Output Range
oV to +10V

Connected to T24-A01 of ID FFCF8B on channel 1

¥y 9
() A 9)

Here you set the properties that determine the input and output relationship.

Items you can change :

Input

W AO)-

App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

In Minimum Enter the input value that should result in the minimum output. The minimum
output depends on the Current Selected Output which is determined by the SW2

DIP switch settings.

Range Minimum
Output
0-10V oV
+/-10V -10V
0-5V oV
+/-5V -5V
0-20 mA Sink 0mA
0-20 mA Source 0mA
4-20 mA Sink 4 mA
4-20 mA Source 4 mA
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In Maximum Enter the input value that should result in the maximum output. The maximum
output depends on the Current Selected Output which is determined by the SW2
DIP switch settings.

Range Maximum
Outpu t
0-10V 0V
+/-10 V 10V
0-5V 5V
+/-5V 5V
0-20 mA Sink 20 mA
0-20 mA Source 20 mA
4-20 mA Sink 20 mA
4-20 mA Source 20 mA
Input value This shows the currently supplied value to the T24AO1. An activetransmitter

module must be in place to view this value.

Click Format to select a display format.

Output
Smoothing Click here to select whether to apply smoothing to the output.
The analogue output is updated at a rate of 2KHz.
When no smoothing is applied the output changes as soon as new data arrives
from the transmitter module.
When smoothing is active the output is ramped between the last input value and
the current input value at a rate of 2KHz. This has the effect of delaying the
output (latency) by the interval between values being delivered to the input. i.e.
The T24A01 must receive an input value then start to ramp up to it from the
previous input value.
Example: witha transmitter module delivering data at 3Hz the T24-A01 output
would have a latency of 333ms when smoothing is active.
This option will have no effect when the input module is a
T24-SAf 2KHz fast transmitter.
Current Selected Output This shows the currently selected output range as set by the SW2 DIP switches.
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B 724 Toolkit .
Alarm Settings 2= 18 ! 633\,1 3% 8 E‘[ﬁ ® ‘m

Timeout (ms) Help

arriving wil

Timeout Action

1-Minimum Full Scale

Remote Error Action

1-Minimum Full Scale

Remote Batt Action

1-Minimum Full Scale

Error State 5| the current error
Timeout

Connected to T24-A01 of ID FFCF8B on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can set the action to take when certain errors occur.

The actions are applied when the errors occur and if more than one error is present the actions are applied with
the following priorities:

Timeout Action, Remote Error Action, Remote Batt Action

When errors are removed the analogue output resumes reflecting the current input.

Items you can change :

Timeout Enter the timeout in milliseconds for the input to timeout. If a new Data
Provider packet does not arrive within this time the Timeout Action will trigger.
Generally this timeout should be set to at least three times the transmitter
module transmission rate.

Timeout Action Select the action to take place when a timeout occurs. i.e. when
communications (for more than the duration of the Timeout value) are lost with
the transmitter module.

See the Output Actions section for the available actions and the effect of these
choices on the different output ranges.

Remote Error Action Transmitter modules can report errors. You will need to refer to the module
manual for information regarding what constitutes an error.
See the Output Actions section for the available actions and the effect of these
choices on the different output ranges.

Remote Batt Action When the transmitter module reports a low battery this action will occur.
See the Output Actions section for the available actions and the effect of these
choices on the different output ranges.
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Output Actions
The following actions can be selected.

None Do nothing
Minimum Full Scale
Maximum Full Scale
Minimum Output
Maximum Output
Half Full Scale
value
Hold Last Output

Setanalogue output to the minimum full scale value

Setanalogue output to the maximum full scale value

Setanalogue output to the minimum possible value

Setanalogue output to the maximum possible scale value

Setanalogue output to halfway between minimum and maximum full scale

The following table shows the output that can be expected for each range.

0-10V +/-10V
Action
None - -
Minimum Full Scale 0 -10
Maximum Full Scale 10 10
Minimum Output * -0.5 -11
Maximum Output * 11 12
Half Full Scale 5 0

Hold Last Output - -

* The values shown here are approximate.

electronic components.

Output Range

0-5V +/-5V
0 -5
5 5
-0.3 -5.5
54 6
2.5 0

Hold the last output. (Does the same as None for the Timeout Action )

0-20 mA 4-20 mA
0 4
20 20
0 0
22.4 22.4
10 12

Eaamodule will vary depending on tolerances of
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B 724 Toolkit

Zero

Perform System Zero
You can perfo

Clicking Here

System Zero

_ Enter the sy ue manually.

Connected to T24-A01 of ID FFCF8B on channel 1

System zero allows yu to zero the input. The system zero value is subtracted from the input value before it is
used to determine the analogue output to apply.

This page allows either manual entry or to zero the current input value.

Items you can change :
Perform System Zero Click to use the current input value asthe new system zero.

Remove System Zero Remove the system zero so that the input value is directly used to determine
the analogue output.

System Zero Enter the required system zero value.
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B 724 Toolkit -
Advanced Settings : ) I
2r 385 O

Pair Wait Duration (s)

Paired Data Tag

Save & Restore

This allows you to

0000 If you want to pai i nanually then enter the Data Tag of the pai

Paired ID

000000 Enter the ID o

f the pair

Waker Duration (ms)
12000 :

Connected to T24-A01 of ID FFCF8B on channel 1 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

This page allows effective conversion béween units. i.e. Although all modules supplying data are configured in kg

you can get a printed output in

Items you can change :
Pair Wait Duration

Paired Data Tag

Paired ID

Waker Duration (ms)

Ib.

Here you can set the duration that the T24-A01 will wait to achieve successful
pairing after the Pair Switch is pressed. The default is 5 seconds.

This shows the currently paired Data Tag. You can click this to manually enter a
Data Tag.

Version 1.1 onwards. This shows the ID of the paired module. This is required if
the analogue output module is to wake the transmitter module when it is first
powered on.

Version 1.1 onwards. To wake the pairedtransmitter module on power up and to
keep it awake you need to enter a time to try waking the module in mil liseconds.
The default is 12000ms (12 seconds).

Enter zero to disable the automatic waking of modules.

The pairedtransmitter module should have its SleepDelay
parameter set so that once theanalogue output module is
turned off the remote module will go back to sleep on its own.
The recommended time for the slep delay is 10 seconds or
10000ms.
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13 mm 146 mm
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This module is fitted inside our ACM ABSenclosure. Please see)\ppendix A d Enclosures & Mounting 6 ACM for
more information.

These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.
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Parameter Minimum
External Supply voltage Range 9
Operational Current -

Operating Temperature Range -20
Storage Temperature Range -40
Reverse polarity Protection -
Digital output Drive voltage

Digital output Drive Current

Source Impedance driving

Digital Input (volt -free contact)

Voltage output

Resolution

output gain stability -
output zero stability -
Short term stability (1 hr) -
Long term stability (10k hrs) -
Residual ripple

Minimum load impedance 5000
Linearity -

Current output

Resolution

4-20mA output gain stability -
4-20mA output zero stability -
Short term stability (1 hr) -
Long term stability (10k hrs) -
Residual ripple

Settling time to +0.5 pA (thermal -
effects)

Maximum load impedance

Linearity -

Physical Dimensions
T24-A01
T24-A01i

Environmental
T24-A01
T24-A01i
Humidity

Typical
12
85

16
0.008
0.005
0.003

0.03

40

0.007

16
0.006
0.003
0.006

0.06
0.032

0.01

Maximum Units Notes
32 Vdc
150 mA
55 °C
85 °C
-32 Vdc Maximum Supply level
30 Vdc
20 mA
200 A

Bits
0.015 + 9% FS/°C
0.015 + % FS/°C
0.01 +% FS
0.1 +% FS
mV p-p
A
0.01 +% FS
Bits
0.03 + % FS/°C
0.02 + 9% FS/°C
0.03 +% FS
0.2 +% FS
mMA p-p
- secs
500 A
0.02 +% FS

166 X 87 X 26 mm
190 X 80 X 55 mm

IP50
IP67
95%RH (max)

To determine T24-AO1li radio range please refer to Appendix B 6 Antenna Range

The T24-A01 has a maximum range of 100m

Mantracourt Electro nics Limited

232 T24 Telemetry User Manual



The T24 RM1 offers dual power relays capable of mains power switching. These relays can be configured as high,
low or window alarms and can be associated with a group of up to 8 T24 transmitter modules per relay.

Relays can operate when the sum of the assignedtransmitter modules reach a setpoint or when any of the
modules reach the setpoint. There is also a mode where the difference between the lowest and highest value is
compared to the setpoint. This is ideal for applications where you are looking for a group of weights to be within
a certain band. i.e. balancing four corners of a weigh scale or a hanging truss.

Relays can be latched and a digital input or external command can beused to reset them.

An alarm/error signal relay is operated if communication is lost or other selectable errors occur and this alarm
resets once the source of the alarm or error is removed.

This module is supplied in an IP67 sealed ABS case but a DIN rail option is available.

The state of the power relays during an error can be selected.

Relay module housed in weatherproof enclosure.

Mantracourt Electro nics Limited 233 T24 Telemetry User Manual



Connections

Power

You will need to connect power to the T24-RML1 for it to operate. Only power is required to enable configur ation
using a base station and the appropriate toolkit software.

Power is connected to the two part two way screw terminal connector as shown in the diagram below.

Connections & Indicators

RELAY 1 RELAY 2 DIGITAL INPUTS

o~
=
=
®
®

|

)@
3
®

=
: 2 e
9632V Sunblv o
DIGITAL INPUT  ALARM RELAY

LEDs
Mode Flashes 2 x per second wherpperational
Activity Flashes when T24 data packets are received
Time Out No T24 data present for longer than user defined period
Error Remote T24 error from any defined T24 input module
Relay 1 Relay 1 Energised(Connection between COM and NO)
Relay?2 Relay 2 Energised(Connection between COM and NO)
Inputs

Digital Input 1  Can either reset a latched relay 1 or transmit a Data Provider Packet of a specified Data Tag
Digital Input 2 Can either reset a latched relay 2 or transmit a Data Provider Packt of a specified Data Tag
Digital Input 3 Resets both latched relays
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The T24 RM1 can accept 8 T24 data inputs for each of the two relays, the total of the inputs compared to the set
point and mode of the relay channel affects whether the relay is energised or not. In addition when considering
the use relays attention should be paid as to what state the system will be in when the power is off. The diagram

below outlines how wiring and normal and inverse modes influence the state of relays.

(COM = Common, NO = Normally Open, NC = Normally Closed)

Wired in this configuration the alarm Wired in this configuration the alarm
would sound when the poweris off would not sound when the power is off
— S\ — | =7

[} _’:. \ I
— -NO 'f/l —— ..NO—
COM COM
MC MC

~ OPTIONAL LATCH

A OPTIONAL LATCH

2 % Set Point
Normal \ e
Operation

Set Point-Hysteresis

7N 7
ANV

N
/

Inverted
Operation ,’
o 7 Set Point -
v OPTIONAL LATCH
KEY:
A Increasing Value Relay Energised
™y Decreasing Value ~  ----—---- Relav Unenergised

Relays can change state due to the following events

OPTIOMAL LATCH

Alarm Activated

Alarm Deactivated

1 Arrival of T24 data from user defined T24 module that causes the relay output to trigger.
Triggering of digital input 1 or 2 (switch input) which if configured reset latched relays

1
1 Arrival of data from a specified data tag can resetlatched relays.
1 A change in error state of a module specified in a relays list of inputs

The T24RM1 also features a third Alarm relay. The Alarm relay is energised fran start up, (connection made
between COM and NC). The relay deenergises if an error is detected, an error is classed as a timeout and
optionally can include Integrity error or low Battery. The Alarm Relay will return to normal (energised) once the

source of the error is removed.
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The T24 Toolkit provides a means of simple configuration of the 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

B T24 Toolkit

Input Settings

enter the data tag manually. Click t

Relay 1
Sum’ Mode “Sum’ Mode
om the Data Tag set wil be summed and the g rom the Data Tag set wil be summed and the
0 compare to the setpoint. otal used to compare to the setpoint.

Data Tag Data Tag Data Tag Data Tag

:Joooo N

Zero Offset

Enter an c
Input Total

h € input v at is are against

Connected to T24-RM1 of ID FF7F15 on channel 1 Jrv COM: 1.7 | Drv DLL: 2.6

Here you can set the Data Tags of the data used as the inputs

The description in green bpibneindicatetiee waykevhiechyh values frainthe@ Re | ay 2
Data Tags will be used to compare against the setpoint to determine whether the relay will activate.

See the Relay Operation Settings section for details.

Items you can change:
RelaylDataTag[1-8] Enter up to eight Data Tags the data from which will be used to determine the
value compared to the set point to control relay 1.

Relay2DataTag[1-8] Enter up to eight Data Tags the data from which will be used to determine the
value compared to the set point to control relay 2.

Zero Offset [1-2] This value will be subtracted from the total of the summed data from the data
tags for Relay 1and relay 2.
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B 724 Toolkit

Relay Settings

Relay 1

point for each relay.

Hysteresis m

Latching

| Advanced |

Connected to T24-RM1 of ID FF7F15 on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can change various settings that influence the operation of the individual relays.

Items you can change:

Mode [1-2] This setting determines how the Data Tag values are used to compare against
the setpoint. This is only available in firmware versions 2.0 and above. Previous
versions will operate only in 6Sumd

1 Sum & The values of the defined Data Tags are summed and this
summed total is compared to the setpoint.

1 Any 0 The Data Tag with the highest value is compared to the setpoint.
i.e. If any of the individual transmitter modules exceed the setpoint.

9 Difference - The difference between the lowest and highest values of
all the Data Tags is calculated and this difference (Which is absolute i.e.
always positive) compared to the setpoint.

Operation [1-2] Whether set to normal or inverse decides how the relay state corresponds to
the set point and hysteresis. (See diagram on next page)
Setpoint [1-2] The Set Point is the level at which the relay state will change, see below.

Hysteresis [1-2] This value ses an offset between when the relay is energised and de-energised
creating a de-bounce for the relay. (See diagram on next page)

Latching [1-2] Latching locks the state of the relay when it passes the set point.

Advanced Button Displays the Relay Settings Advanced page
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RELAY EMERGISED

RELAY DE-ENERGISED

OPTIOMAL LATCH

MNormal Operation

Relay de energises when reaching the set point.

+ | Hysteresis

Set Point

+ |Hysteresis oS

" OPTIONAL LATCH

Inverted Operation
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B 724 Toolkit

Relay Settings Advanced

Relay 1

GCIEVR0000

Reset Data
Tag

Waker Duration (ms) 'f

Connected to T24-RM1 of ID FF7F15 on channel 1 Ap| 0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can change various settings that influence the operation of the individual relays.

Items you can change:
Relay Reset Data Tag [12] Enter a Data Tag that on recept will reset the latched relay. Enter zero to disable
this feature.

Waker Duration Enter zero to disable this feature.
Enter a time in milliseconds for this module to attempt to wake transmitter
modules when first powered up. The default is 12000 milliseconds (12 seconds).
All modules on the same radio channel and sharing the same Group key will be
woken when the relay module powers up when this function is enabled.

Transmitter modules will be kept awake while this module has power applied.
The transmitter modules should have a Sleep Delay set so that after the relay
module has been powered down the transmitter modules then return to sleep.
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B 724 Toolkit

Alarm Settings
Relay 1

Timeout (s) [N

Error Mode

Determine wh

23 ol Ywa LI 0-Hold Last State J0-Hold Last State

Here you can define what happens to the relays when an error stat

Digital Input 0000

Action

Connected to T24-RM1 of ID FF7F15 on channel 1 Ap 0 | Drv COM: 1.7 | Drv DLL: 2.6

This page defines how the individual relays will react to time outs and errors pr esent from any defined T24
module, as well as how Digital inputs 1 and 2 are used.

Items you can change:

Timeout Enter a time in seconds that if exceeded the T24RM1 will affect the relay state
according to the error action, as well as set the alarm rdlay and light the time out
LED
Error Mode The error mode defines what is causes the alarm relay and individual error action
to be triggered. Errors can be defined as
1 Time out

1 Time out or Low Battery
9 Time out or Low Battery or Integrity Error

Error Action For each relay the action upon error detection can be defined as ;
1 Hold Last State
1 De-Energise Relay
1 Energise Relay

Digital Input 1 Digital input 1 can be used to either
1 Reset Relay 1 from its latched state
1 Transmit a data provider with user defined data tag containing the total
of the inputs of Relay 1

Digital Input 2 Digital input 2 can be used to either
1 Reset Relay 2 from its latched state
1 Transmit a data provider with user defined data tag containing the total
of the inputs of Relay 2
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This module is fitted inside our ACM ABSenclosure. Please see)\ppendix A & Enclosures & Mounting 8 ACM for
more information.

These modules have the antenna already fitted inside the erclosure sothere are no specific mounting
requirements.
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PSU

Operational Current All Relays Active
Power Relays

Alarm Relay

Operational Temperature Range
Storage Temperature Range
Humidity

IP Rating

* At 12 Volt nominal Supply

Min

-10
-40

30VDC240VAC 10A
24VDC 120VAC 1A

Typical

155*

IP67

To determine radio range please refer to Appendix B 6 Antenna Range

Max
32

60
70
95

Units
Vdc
mA

°C
°C
%RH
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The T24 SO creates a serial output which can include data from up to 8 modules and optionally sum them. The
output is suitable for connecting to a printer, serial display or for feeding directly into a PC, PLC or any module
that is capable of using numeric values in readable ASCII format.

The actual serial output can be designed by the user using multiple lines which can include free text or tokens
which can represent real data. i.e.<V1> would be decoded as the value from input 1 when the print is triggered.
Printing can be triggered from a contact, an external command or the arrival of a specific Data Provider
message.

The serial output can consist of a single line of data suitable for feeding into an LED display module or a more
complex multi-line result that can contain a mixture of fixed and variable data suitable for tickets, receipts etc. for
printed output.

Serial output module in weatherproof enclosure.
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You will need to connect power and serial to the T24-SO for it to operate.
configuration using a base station and the appropriate toolkit software.

Only power is required on J4 to enable

RS232

2TX
3RX
5 GND
8 CTS

sO O 0O Ot
90 O O Os

RS232 J7
6 P~~~
USB
I3r— =)
O X X o J2
Z - @ -
[G] (8}
120R_TERM
b1
- .
- L
O
N
ke L &L .
n:l g J5 '_Of‘v
. 2 ol |2 poooooog s
o 2] 0] zZ
O pA A A A A OX -1 8
Switch

The serial output is set at 8 data bits, 1 stop bit and no parity. The baud rate can be selected & can RS232 or

RS4B5 operation.

Switch positions 1 to 4 are not used and can be in any position.

Switch positions 5 to 7 control the baud rate for the serial interface.

5

Baud rate

NA Off
9600 On
19200 Off
38400 On
57600 Off
115200 On
230400 @ Off
460800 @ On

6

Off
Off
On
Oon
Off
Off
On
Oon

7

Off
Off
Off
Off
On
On
On
On

This switch position selects whether the serial interface is RS232 or RS485.

8
232/485
RS232 Off
RS485 On
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The RS232 interface uses TX, RX and GND to connect to aF PLC etc. and uses standard RS232 voltage levels.

The baud rate can be selected by setting the DIP switches stated above.

The T24-SOwill require power cycling to utilise a baud rate change.

PC 9 Way D Plug Pin Signal Signal Base Station Connection
Direction
3 (TX) > RX J6 RX or J7 Pin 3
2 (RX) <- TX J6 TX or J7 Pin 2
5 (Gnd) GND J6 GND or J7 Pin 5
8 (CTS) <- CTS J6 CTS or J7 Pin 8

The RS485 interface (This is a 2 ike 485 interface and will not work with 4 wire 485 buses) uses TX, RX and GND
to connect to a PC, PLC etc. and uses standard RS485 voltage levels.

The baud rate can be selected by setting the DIP switches stated above.

The T24-SOwill require power cycing to utilise a baud rate change.

Depending on the RS485 interface or hardware the connectionsvary and are not standard therefore we can only
show the connections to the T24-GW1.You must refer to the user manual regarding your RS485connection to
ascertain the correct connections.

PC / PLC Connection Signal Base Station Connection
Refer to RS485 Device User Manual A J4-A
Refer to RS485 Device User Manual B J4 +B
Refer to RS485 Device User Manual GND J4 SH

1  When using RS232 or RS485 you should use the fastest baud rate possible. At lower rates data can be lost
because it can arrive from the radio faster than the gateway station can send it serially.
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Once it has been determined how many modules are feeding data to this module you need to record the Data
Tag that each of these modules are attaching to their Data Provider packets.

These Data Tags are then entered into theValueDataTagx parameters. Once the rate at which this data arrives is
known you can enter the Timeoutx values.

Leave unusedValueDataTagx parameters with a value of zero to ensure that they are not checked for timeouts
and do not contribute to gross or net sums.

When a data provider packet arrives whose Data Tag matches one of those in the ValueDataTagx parameters the
value it contains will be placed in the Valuex parameter.

If data does not arrive from a module within the Timeoutx period then any reference to either the individual Vx
tokens or one of the summing tokens will result in ------ rather than a numeric value.

The actual serial output can now be constructed using Linel to Line25. These parameters take text into which
you can insert tokens. When a 'Print' is generated these lines are parsed and okens replaced with the values they
represent and the resulting data sent to the serial port.

A 'Print’ is generated by either activating the switch input when SwitchMode is set to zero or by receiving a Data
Provider packet whose Data Tag matches thePrintDataTag parameter.

When a 'Print' is executed each of the parameters Linel to Line 25 will be parsed. Every token will be evaluated
and replaced with the live value.

To associatetransmitter modules with the T24-SOyou must first ensure that the appropriate modules are
transmitting their values at a suitable rate such as the default of 3 per second. Thenyou can configure the T24-SO
module to use the data from these transmitters.

Configuration must be done with the T24 Toolkit software and a base station.

Serial output is triggered by one of the following:
1 The digital input (switch input) which may trigger an output/print or tare the summed value.
1 Arrival of a data packet identified with a Data Tag that matches what the T24-SO uses to tigger an
output/print.
1 Arrival of a command to trigger an output/print or to tare or zero etc.
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The T24 Toolkit provides a means of simple configuration of the T24-SO module along with useful tools to aid
integration.

Launch the T24 Toolkitsoftware application and pair to this module to enable the connection to the Toolkit to
allow configuration to take place. See Common Toolkit Pages- Home

B 724 Toolkit .
Input Settings L' Eﬁm J),ﬁ :):i % 3 E‘E ® m

Waker Duration (ms)

Output Trigger Data Tag Switch Mode

1-Gross/Zero f

Remote Data Tags an

He ne

Data Tag Timeout Format Data Tag Timeout  Format

0  [Jooo.0000
0  Jooo.0000
CH
0

Connected to T24-50 of ID FFOAD9 on channel 1 App: 2.4.27 | Drv COM: 2.0 | Drv DLL: 2.7

Here you can set the action to take when the switch contacts are closed, set the Data Tag that will trigger an
output and also set the Data Tags of the data used as the inputs along with how the data is formatted.

Items you can change :

Waker Duration Enter the number of milliseconds the module will attempt to wake transmitter
modules when it is first powered up. The default is 12000ms (12 seconds)Enter
zero to disable this feature.

All transmitter modules on the same radio channel and sharing the same group
key as the display module will be woken. Use the SleepDelay settings in the
transmitter modules to let them return to sleep after the display module is
switched off.

This is only available for firmware versions 1.08 and above.
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Output Trigger Data Tag

Switch Mode

Enter the Data Tag which, on arrival, willtrigger a serial output (i.e. print). Note
that Min Interval setting on the Output Settings page may stop this from
working at the rate at which the data arrives.

Version 02.00 firmware allows the user to enter zero here to cause the output to
automatically occur at 3Hz.

Action to perform when switch contacts on J5 are closed. Click to select either:
Print 8 Triggers an output from the serial port. Note that Min Interval setting
on the Output Settings page may stop this from working at the ra te the contact
closes.

Gross/Zero 6 Toggles the measurement mode between gross and net. When
switching to net the net value is zeroed (tared). This will affect the value of the
<N> token which is the net value of all summed inputs.

Remote data Tags and T imeouts

Data Tag

Timeout

Format

Enter the Data Tag (in hexadecimal) to supply data to this input.

You can click theddbutton to retrieve the Data Tag of a
module by pairing to it which is usually initiated by power
cycling the module.

Clicking the &@&button zeroes the entered Data Tag.

Enter the timeout in milliseconds for this input. If a new Data Provider packet
does not arrive within this time and reference to this input value (via token
<V1> for example) will result in an output of ------- . This also applies to a gross
or net reading derived from this input.

Describe the format that this value is to take when output. You specify integer
digits and decimal places by entering a format consisting of zeroes and decimal
points. i.e. 00.000

The intege value of data takes precedene over your defined
format so if you defined a format of 0.0 and data of value
100.8265 arrived it would be represented as 100.8

Examples
Format Value Representation
0.0 1.2 1.2
0.0 100.8 100.8
00.000 6.1234 06.123
00.000 123.4567 123.456
0000.00 12.0 0012.00
Resolution

It is possible to set the resolution (the smallest unit of change) of the output
results by including the numeric value in the format. i.e.
00.005 would only represent the value in steps of 00.005
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B T24 Toolkit -

Output Settings

Duplicate

Min Interval (ms)
00 in

Connected to T24-50 of ID FF59F6 on channel 1

IR FTURNO)-

Help

nfigure the

Log Number

Line Delay Char
De

in he

Do Output

0.0 | Drv COM: 1.7 | Drv DLL: 2.6

Here you can change various settings that influence the output from the module.

Items you can change :
Duplicate

Min Interval

Gross Text
Net Text

Print On Error

Whether to produce the same output twice each time an output is triggered.
Useful, for example, with a printed output where a customer requires a receipt.

Minimum time allowed between triggered outputs entered in milliseconds.
Triggers arriving within this time since the previous trigger will be ignored.
Example: A Data Tag is used to supply data to input 1 and isused to trigger an
output. This data arrives at a rate of 50 per second but the output is connected
to a serial display which would have problems if it were sent data at this rate. By
setting the Min Interval to 300 the outputs would be limited to 3 per se cond
even though the data was arriving at a higher rate.

Enter text to replace the <GN> token with when the module is in gross mode.
Enter text to replace the <GN> token with when the module is in net mode.

Whether to trigger an output when any input module fails to deliver new data
within the timeout period.

Example: Data arrives which is used as input 1. This same data tag is used to
trigger an output which is sent to a serial display. Normally if the data fails to
arrive the display would not get updated as no output would occur. By setting
this property an output would be triggered when the data failed to arrive thus
setting the serial display which would show ------- instead of the value when
<V1>is decoded.
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Log Number Enter a log number that is used when the <LOG> token is decoded. Each time
an output is triggered this log number is incremented. This number will wrap to
zero once it reaches the maximum value displayable due to the Log Digits.

Log Number (Non Volatile) The Log number defaults to being volatile. Power cycling the T24-SO will revert
the log number to the value seen on this page. This is ideal for when you have a
fast output and you want the outputs to be numbered sequentially. i.e. with a
fast output being sent to a data logger.

Sometime it is required that the log number is Non Volatile, that is, the log
number is restored each time the T24-SO is power cycled.

This is useful when the output is used to drive a printer, for example, and the
log number acts as a unique number on the customer ticket.

When set to Yes the module must store the new Log Number each time it is
incremented. This takes time and also uses up the finite write cycles of the
internal flash memory. Therefore it is recommended that turning on the Non
Volatile option is only done when the output (containing a <LOG> token) is
triggered at 30 second intervals or less.

Log Digits Set the number of digits to display when the <LOG> token is decoded.
Example: If this is set to 2 thenthe log number will count up to 99 before
resetting.

Line Delay Char As the serial output has no hardware handshaking it is sometimes necessary to

limit the rate at which the output is sent. This is most apparent with multiline
outputs to a printer.

Example: A printer requires a OX0A (decimal 10) character (linefeed) to be sent at
the end of each line to cause the printer to actually print the line.

This character would be embedded in the actual designed output and the Line
Delay Char set to OA so each ime a line is sent to the printer a delay occurs
before the next part of the output is initiated. The delay is set by Line Delay.

Line Delay The delay in milliseconds that occurs when the Line Delay Character has been
sent to the output.

Buttons

Do Output Trigger the output when clicked.

Output Scaling Will display the Output Scaling page.

Output Design Will display the Output Design page. This is where you define the output data.
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B T24 Toolkit -

Output Scaling ™ I (D m
D w8
At Low Input Value of Display Should Read Help

At High Input Value of Display Should Read
10.0

5 indicating what y

Connected to T24-50 of ID FF59F6 on channel 1 Api Jrv COM: 1.7 | Drv DLL: 2.6

This page allows effective conversion betweenunits. i.e. Although all modules supplying data are configured in kg
you can get a printed output in Ib.

Items you can change :

Custom Display Scaling This can be used to change the displayed value to a different unit or to otherwise
scale it. You simplyenter the original and required values at a low and high point.
Example: If a T24SA was supplying data inkg and you wanted to show tonnes.
You would keep both the low points at zero. Enter At High Input V alue of 1000
and Display Should R ead Value of 1.

This affects all inputs and sums (both gross and net). All tokens
will effectively be decoded using the new scale factor.
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B 724 Toolkit .
Output Design L{ )),ﬁ :;g B E‘[i (D m

ion #1<NL> Help

ft: 1146 characeters

End Of Line Token F3\|E3
T B! e he E ither
e ¥ r Do Qutput Preview

Connected to T24-50 of ID FF39F6 on channel 1 App: 2.0.0 | Drv COM: 1.7 | Drv DLL: 2.6

This is where you define the actual output based on free text and tokens.

Tokens are special codes contained withinangled brackets <token> which have special meanings and are
converted to actual values once an output is triggered.

See list of tokens at the bottom of this section.

Items you can change :

End Of Line Token When you press the Enter key on the keyboardyou need to know which token
to include in the design area. For single line outputs this is not an issue but for
multiline printer outputs for example it becomes important. You need to know
what character is used to cause the printer buffer to be printed. For this you will
need to refer to the printer manual. Some printers just require a Carriage Return
<0D> and some may require a Line Feed <OA> or some may require both
<NL>. You would need to set the Line Delay Char on the Output Settings page
to the appropr iate character. And here you can select whether b use that
character each time Enter is pressed or you can opt for <NL>.

Design Area This is where you create your output using a mixture of free text and tokens.
See the example in the screenshot above.
To enter a token you can type it in or double click the token list on the right of
the page (a single click will display the description of the token).
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Available Tokens

Token Function Example
<V1> & Substitutes token with the last value received from the input. This 1.2345
<Vv8> will already have system zero subtracted (If a DoSysZero command

has been issued.) and tare subtracted. (If a DoTare command has
been issued or the switch input has executed a tare.)

<GV1> & Substitutes token with the last value received from the input. This 1.2345
<GV8> will already have system zero subtracted (If a DoSysZero command

has been issued.) but no tare subtracted. i.e. it will always contain

the Gross value of the specified input.

<RV1> & Substitutes token with the last value received from the input. This 1.2345
<RV8> will NOT have system zero or tare values subtracted.
<TV> Substitutes token with the value carried in the Data Provider packet  1.2345

that has triggered the 'Print'.

<LOG> Substitutes token with the log value. Each time a 'Print' occurs the 0003
log number will be incremented.

<G> Substitutes token with the Gross sum of all active inputs. System 1.2345
zero values will have been extracted.

<N> Substitutes token with the Net sum of all active in puts. System zeros 1.2345
will have been subtracted and also if a Tare has been issued then
the tare value will be extracted.

<EZ> Substitutes token with the External System Zero. 1.2345

<GN> Substitutes token with the GrossText or NetText parameter cantents ~ Gross
depending on the NetMode.

<XX> Substitutes token with the ASCII character whose ASCII value is xx A« -UT
where xx is a two digit hexadecimal value. i.e. <OD>

Below are listed some useful hex codes.

Hex Value Description
Token

<0D> Carriage Return
<0A> Line Feed

<09> Tab

<1B> Escape

<02> STX

<03> ETX
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B T24 Toolkit

Zero Settings

Perform System Zero

Here or re

Connected to T24-50 of ID FF59F6 on channel 1 Ap| Jrv COM: 1.7 | Drv DLL:

Here you can set a system zero.

Items you can change :

Perform System Zeo Clicking this will store the current values on all inputs and subtract the value
from all subsequent outputs thus rendering the current input as zero.
Example: A 4 input weigh platform will have calibrated transmitter modules but
when the actual platform structure is in place each module has a weight value
thus the gross value is 5kg.
By performing a system zero (with all inputs operational) this is zeroed away so
next time the T24-S0O is powered on the same input will yield a zero result.

Remove SystemZero Clicking this will remove all system zeros and restore all outputsto normal.
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B T24 Toolkit -

Zero Settings Advanced :-: BEH ) &% 9 n
10 w385 OMN
!Exterrnal System hZe s : Help

Lin

Data Tag

Connected to T24-50 of ID FF59F6 on channel 1 Ap| 0 | Drv COM: 1.7 | Drv DLL: 2.6

This advanced section allows the use of a specially configured external module to supply the system zero value
for the handheld to use.

Example:

The same T24SO0 is used with a truck that picks up different trailers and is required to display the sum of 4 strain
gauges connected to each trailer (Using T24 SAs).

Because each trailer will have a different system zero requirementyou would add a furth er module to each trailer
set to transmit the system zero value. It is the Data Tag that is entered here.

On all trailers the transmitter module sets would share the same Data Tags.

Items you can change :
Data Tag Enter the Data Tag of the message to use for the external system zero.

ID

Contains the ID of the module used to supply the external system zero. This is only necessary to
provide a visible record of the remote module and is shown to keep compatibility with the Mode
and Communications page.

You do not need to enter anything here although it will be filled in automatically if you perform a
pair to retrieve data.

Click this to give 5 seconds to perform pairing to automatically provide the Data Tag and ID from a
specific module. Usually pairing is activated by removing and replacing the power supply.

Click this to reset the Data Tag and ID to zero (disabling the external system zero function).

Mantracourt Electro nics Limited 255 T24 Telemetry User Manual



We want to put data from a T24-SA onto alarge LED display.

We will use the out of the box rate of 3 per second. The display only needs the ASClldata followed by a carriage
return.

Assuming the T24 SA sends its data on Data Tag C675

Linel=<V1><0D>
V1Format=00.000
Timeout1=2000
ValueDataTag1l=C6 75
PrintDataTag=C675
MinlInterval=100
LineDelay=0
PrintOnError=1
SwitchMode=1

We want to put the summed Net data from a pair of T24-SAs onto a large LED display.We want the switch input
of the T24-SO to toggle between Gross and zeroed net mode. (The printed output will reflect whether the module
is in gross or zeroed net mode).

We will use the out of the box rate of 3 per second. The display only needs the ASClidata followed by a carriage
return.

Assuming the T24-SAs send data on Data Tag C675and FF34

Parameter settings:

Linel=<NET><0D>
FormatSUM=00.000
ValueDataTagl =C675
ValueDataTag2=FF34
PrintTrigger=C675
MinInterval=100
LineDelay=0
PrintOnError=1
SwitchMode=1

Mantracourt Electro nics Limited 256 T24 Telemetry User Manual



We need to print the gross sum of 2 modules to a printer with each time the switch input is activated on the T24-
SO.

We need to display the value of each input as well as the gross sum.

The printer is not very fast so we can only send a line every 50ns. Also we do not want to print more often than
once every 30 seconds even if the switch is pressed. The printer requires a linefeed 0x0A at the end of each line.

We want the printed output to look like:

ABCElectronics Ltd
Weigh Station #1

Input 1: xx.xxxxkg
Input 2: xx.xxxxkg

Sum:  xx.xxxxkg

For assistance call

0871 345672

Parameter settings:

Linel= ABC Electronics Ltd<OD> <0A>
Line2=Weigh Station #1<0D> <0A>
Line3=<0D> <0A>

Lined= Inputl :<V1> Kkg<0D><0A>
Line5= Input2 :<V2> kg<0D><0A>

Line6= <0D><0A>
Line7=Sum: <G>kg <0D><0A>

Line 8=<0D><0A>

Line 9=For assistance call <0D><0A>

Line 10=0871 345672 <0D><0A>
V1Format=00.0000
V2Format=00.0000
SumFormat=00.0000
ValueDataTag1=C675
ValueDataTag2=FF34
PrintTrigger=0000
LineDelayChar= 0A
LineDelay= 50
Mininterval= 10000
SwitchMode=0

Mantracourt Electro nics Limited 257 T24 Telemetry User Manual



We have a handheld module T24-HA already configured to sum data from 4 modules. We want the F1 button on
the handheld to trigger a printout to a serial printer connected to the T24-SO.

We only want to print the gross sum that the handheld passes us. The handheld is configured to send the Gross
value as Data TagABCD when the F1 button is pressed. This is referenced using the <TV> token (Trigger Value).
The printer is not very fast so we can only send a line every 50ns. Also we do not want to print more often than
once every 5 seconds even if the handheld tries to do so. The printer requires a carriage return 0x0OD and linefeed
0xO0A at the end of each line (So you can use <NL>).

We also want two tickets printed each time it is triggered.

We want the printed output to look like:

Parameter settings:

Linel= ABC Electronics Ltd< NL>
Line2=Weigh ment: <TV> kg<NL>
SumFormat =00.0000

PrintTrigg  er= ABCD
LineDelayChar=0D

LineDelay= 50

Mininterval= 5000

Duplicate=1

This module is fitted inside our ACM ABSenclosure. Please see)\ppendix A & Enclosures & Mounting 6 ACM for
more information.

These modules have the antenna already fitted inside the erclosure so there are no specific mounting
requirements.
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Parameter Min Typical Max Units Notes

External Supply voltage Range 9 12 32 Vdc

USB Supply Range 4.875 5 5.125 Vdc As defined by USB
2.0 Specification

Average Operational Current - 100 - mA

USB Bus Powered Operational 100 200

Current

Operating Temperature Range -20 - 55 °C

Storage Temperature Range -40 - 85 °C

Reverse polarity Protection - -32 Vdc Maximum Supply

level
Humidity 0 - 95 %RH
IP Rating IP67

USB connectoffitted to board is for power supply only.

To determine radio range please refer to Appendix B 6 Antenna Range
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