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Conveying ideas for materials handling

ithin every process today, speed,
Waccuracy and efficiency are essential.
One example is in the handling of dry bulk
materials — such as grain, coal, aggregates,
minerals and chemicals — from producer
to end-user, Here, major handling facilities
feature banks of computers collecting
information from many sources, collating
it, and then calculating the optimum
procedures for every stage.

The data processing abilities of these
are based on relatively simple logic
algorithms. The technology
developments that are driving the
advancement of bulk handling, however,
are at the sensing end of the system,
where the prevailing conditions of the
moment are detected and converted into
data signals for the computer to use.

“Sensors are the eyes and ears of the
computerised system,” explains Mark
Ingham of Sensor Technology. “They
constantly monitor what is going on and
feed real-time data to the computer.”

The company has recently, in fact,
introduced a load sensor with a difference.
Being wireless, LoadSense is easy to
deploy in situations like docks and grain
banks. Online permanently, this constantly
sends real-time load value signals to
either the central computer or its
own local computer or receiver for
preliminary analysis. It can be used in all
types of materials handling operations,
but is particularly useful for measuring
loads in augers and on conveyors, where
materials are ‘in flight’, so the load
varies constantly with time.

LoadSense can be thought of as a two-
part system, the company explains. First
is a strain gauge-based stainless steel
tension type sensor, with a twin antenna
transmitter built into it for transferring
the load data the instance it is generated.
Second is the receiver, which can be either
fixed in place or handheld. This reads,
displays and records the data and can pass
it onto the central control system.

The receiver includes an in-built 32MBit
memory, which can hold up to 280 hours
of data. Each receiver can also collect
data from several nearby load sensors
simultaneously, in a range of up to 100m.

LoadSense transmits using the
worldwide licence-free frequency of
2.4GHz. In operation, data is transmitted
at up to 10 times a second, so it is
constantly updating and providing real-
time information that enables operations
to be optimised. The system is also easy to
reconfigure and has a long battery life.

LoadSense was originally developed for
use with helicopters to enable the pilot to
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Within dry bulk materials handling, sensors are being used for
a wide range’of applications. However, as handling inevitably

becomes more automated, the need for such technologies will |
become ever more crucial, explains Sensor Technology

know the weight of cargo nets slung
underneath, and has since been adopted
by many other industries.

Sensor Technology has also transferred
another of its technologies, TorgSense,
into the world of dry bulk materials
handling. Like LoadSense, TorqSense
uses a radio frequency signal transfer
technigue, but its sensing head measures
the rotary torque in a turning shaft.

“Consider a screw conveyor or auger,
both of which are driven by a rotating
motor shaft,” says Ingham. “If this is
rotating empty, it requires little power
from its drive shaft. If it is half full, it
requires rather more, and if it is
completely full it needs a lot more.

“The same goes for speed — the faster,
the more power consumed, Also, the
denser the material being conveyed, the
more power required. By constantly
measuring the torque in the driveshaft, we
can determine the volume and weight of
material being conveyed.”

CONVEYING SOLUTIONS

Torque sensing technology is also proving
useful for materials handling in the coal
industry. Conveyors have a major role to
play during the coal ‘mining, transporting,
processing and burning industries.
However, due to the'nature of the product
being handled, and the fact that these are
heavy duty electro- anical systems
operating in highly ¢ iging
environmental conditions, mechanical
failure is a regular occurrence.

But, non-contact digital torque
monitoring technology is opening up the
potential to transform these conveying
processes into highly accurate and
controlled procedures.

In coal conveying systems, when the
conveyor is empty it requires very little
power from the drive shaft to keep it
moving smoothly. As coal is added and the

Non-contact digital
torque monitoring is
proving useful for
applications including
coal conveying

Sensor Technology's
TorgSense transducers

conveyor load increases, so more power is
needed. Similarly, if the conveyor is run at
a higher speed, more power is needed.
Controlling the speed helps minimise
shock loads, and leads to both increased
reliability and increased efficiency.
Accurate control of the conveyor comes
from the ability to monitor the power
being used to drive the conveyor.
This information can then be fed into
computerised control systems to ensure
the belt conveyor is always moving at
optimum speed. Real-time data from the
conveyor is collected by having sensors
monitoring the critical variables — in this
case the torque on the drive shaft, the
speed of the motor, and the drive power —
and fed back to the control system.
Sensor Technology’s TorgSense
transducers use two tiny SAW devices or
SAWs made of ceramic piezoelectric
material containing frequency
resonating combs. These are glued onto
the drive shaft at 90° to one another.
As the torque increases the combs
expand or contract proportionally to the
torque being applied. In effect, the
combs act similarly to strain gauges but
measure changes in resonant frequency.
The adjacent RF pickup emits radio
waves towards the SAWs, which are then
reflected back. The change in frequency of
the reflected waves identifies the current
torque. This arrangement means there is
no need to supply power to the SAWs, so
the sensor is nen-contact and wireless.
This method of measuring torque brings
advantages to coal conveying, whether in
extracting coal from the mine, or
transporting it for processing, or as part of
subsequent shipping operations.

Sensor Technology
T: 01869 238400
www.sensors.co.uk
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Cable Extensio
Transducer

o Analogue and digital outputs
o Measurement ranges up to 50 metres

. :::;:;; industrial housings sealed F‘VARL%&

» Simple installation Variohm-EuroSensor Ltd
Williams’ Barns, Tiffield Road,

Towcester, Northants. NN12 6HP

¥ VARIOHM

EuroSensor

* Custom designs

Tel: +44(0)1327 351004
Fax: +44(0)1327 353564
Email: sales@variohm.com
Web: www.variohm.com
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KELLER (UK) Ltd.

Dorset Green Technology Park
Winfrith Newburgh, Dorchester, DT2 828

UK and Ireland: T. 0845 643 2855

UK and d: F. 0845 643 2866

E-Mail ler-pressure.co.uk

Web: wn e ssure.co.uk www.keller-druck.com
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ROTARY TORQUE TRANSDUCERS

* Non-Contact Digital Technology
\

* High Resolution

*® High Accuracy

= High Reliability

# Integral Electronics

® Voltage & Current Outputs

® USB, RS232 & CANbus Outputs
* Suitable for OEM applications

Torque
Speed
Power

Connect to PC vi
Flexible automa
Dual ruggedise
FCC Part 15

i o\qnl-'tb conserve battery
rnal antennas
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Apollo Park, Ironstone Lane,
Wroxton, Banbury, OX15 6AY.
Tel: +44 (0)1869 238400
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KE L LE R pressure sensors

DIGITAL MANOMETER LEO 2/LEO 2 Ei

- Digital Pressure Gauge

— Max/min function / accuracy 0.1 %FS
—Ranges -1...3 bar / 30 bar / 300 bar / 700 bar
- User selectable display units:

bar, mbar/hPa, kPa, MPa, PSI, kp/cm?

DIGITAL MANOMETER
LEO RECORD /LEO RECORD Ei

— Data Logging Pressure Gauge

— Ranges -1...3 bar / 30 bar /

300 bar / 700 bar / 1000 bar

~ Stores 57'000 readings

—TEB (0...50 °C) 0.1 %FS

(Accuracy incl. temp. error)

— Ei Version Intrinsically safe Ex ia IIC T4 Gb




