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1
METHOD OF MAKING A STEEL CABLE REINFORCED CONVEYOR BELT

Background

When making steel cable reinforced conveyor belts, it is desirable to maintain the
tensions on each cable at a predetermined level. This invention provides a method of making
a steel cable reinforced conveyor belt while monitoring the tension of each of the cables going
into the construction.

Methods and apparatuses for measuring the tension in wires and cables have been
known for some time. Most are based on determining the natural frequency of vibration of a
known length of cable between two fixed points and calculating the tension according to the

following formula:

T=4L'F'M

~where T is tension, L is the length between the two fixed points, F is the natural frequency of

vibration and M is the mass per unit of length of the cable. See e.g. U.S. Patent Nos.
3,871,217, 3,540,271, 3,394,587, 2,618,970 and 3,889,525.

In accordance with the practice of the present invention, there is provided a method of
making a steel cable reinforced conveyor belt comprising the steps of encapsulating a plurality
of steel cables between two layers of rubber while monitoring the tensions of all the cables by
exciting a known length of each cable between a pair of clamps and measuring their natural
frequencies by means of a combination of a permanent magnet and a linear Hall effect sensor
in close proximity to each of the cables, sending the output signals from the sensors to a signal
converter to convert the signal from analog to digital then to a digital signal processor to
generate a signal for the period of each cable and sending the period data to a host computer to
calculate the tension of each cable. The data from the last computer can then be fed back to
adjust the tension of each cable.

The excitation of the cables is brought about by moving the cables away from their rest
position and then allowing them to vibrate. As the cables vibrate near the permanent
magnet/linear Hall effect sensor combinations which are in a non-contact proximity to each
cable, the sensors sense the changes in the magnetic flux and their output signals vary as the
positions of the cables change. The periods of the sensors’ outputs are detected and converted
from analog to digital by means of a comparator circuit. Sets of tharty-two digital signals are

read 1n parallel by a digital signal processor (DSP) at a regular rate prescribed by an intemnal
DSP timer and interrupt.m

A tume counter is incremented by one with each interrupt. A time stamp (value of the

counter) is saved in the DSP memory for each channel each time the digital signal for that
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channel transitions low to high. Time stamps are collected in the DSP memory under
Interrupts long enough for at least one cable cycle to be detected. The time stamps are
converted to periods.

The integer period values are sent to the host computer. The host knows the time

Interval for each time counter increment so that the period in seconds can be determined and

the tensions are then calculated.
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CLAIMS
1. A method of making a steel cable reinforced conveyor belt comprising the steps of

encapsulating a plurality of steel cables between two layers of rubber while monitoring the
tensions of all the cables by exciting a known length of each cable between a pair of clamps
and measuring their natural frequencies by means of a combination of a permanent magnet and
a linear Hall effect sensor in close proximity to each of the cables, sending the output signals
from the sensors to a signal converter to convert the signal from analog to digital then to a
digital signal processor to generate a signal for the period of each cable and sending the period
data to a host computer to calculate the tension of each cable.

2. The method of claim 1 further including the step of adjusting the tension of each cable.
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