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Portable Electronic Warp Load Meter

T. K. SIVADAS
Central Institure of Fisheries Technology, Cochin-682 (029

A portable type warp load meter has been developed for the use in fishing trawlers.
The instrument enables to monitor the warp load i fishing trawlers acourately and
gasily without disturbing the routine fishing operations. The instrument can be
used in several other places like cranes, bollard tests for marine engines, dry docks
etc. especially when the operation has to be conducted easily without disturbing

the load system.

The information displayed in microammeter in the range 0 to

1000 kg can be fed to continuous recorders for detailed analysis and permanent

records.

Warp load measurements are required in
fishing trawlers for the safe and efficient
operation of the underwater trawl system.
Any malfunctioning of the net such asim-
proper mouth opening, torn off cod end or
entangling the net in underwater objects re-
sults in a sudden change in the warp tension
gither up or down. Ploughing of otter board
in mud, will cause an increase in tension. The
instrument is also required in experimental
fishing operations for proper selection of a
trawl net for a boat or vice versa for the most
efficient and economic operation. Warp
load measurements are usually done with
dial gauges, load cells ete. Ordinary load cells
and dial gauges cannot be used in many occa-
sions as they require the entire load to be
passed through them. For passing the en-
tire tension through the cell, the Joad should
be applied on the hooks on either side
of the cells: Usually both the ends of the
rope are engaged, one end to the load and
other on tothe winch, and so the load cell can
be attached on the load line only by cutting
the wire rope and tieing the two ends to the
hooks. It can also be done by hooking one
end of the load cell to a strong and stable
object and the other end to the wire rope
bent and made loose from the winch. Both
these methods are extremely difficult and
also does not help to measure the running
load. The above type of operations can be
done only by disturbing the entire load

system.

Carrothers (1968), Scharfe 51959. 1970,
Anon (1967) and Sivadas (1970) have
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reported warp load meters where the load is
applied fully across their hooks. Lusz (1970),
Nicholls (1964), Hamuro & Ishi (1964), Anon
(1969) report warp load meters where the
load is semsed partially and computed for
the full load. There are warp load meters
with permanent instillations as reported by
Anon (1968, 1970, 1972), Drever and Ellis
{1968).

Materials and Methods

The transducer of the portable type warp
load meter consists of three pulleys as shown
in Fig. | and itis clipped on tothe rope whose
tension o be measured. In this condition
the rope pocs through the three pulleys and
the transducer can %ang on it without any
other support.  The pulley at the middle is
pushed downwards to a maximum of | ¢m
according to the tension. Now the tension
‘t* by which the spring is compressed down
is related to the actual tension T as t=2Tsin
A, where A iz the deflection angle of the
rope. The movement of the central pulley
is converted to changes in inductance of an
electrical coil by means of a mild steel core
moving insideit supported by a piston moun-
ted on a good quality spring. The changes
in inductance of the coil is communicated
to the indicating meter through an ordinary
2-core cable.

The alectronic circuit (Fig. 2) consists of an
oscillator producing sinusoidal wavesat 1kHz,
The signal is passed through a buffer ampli-
fier and fed to a half bridge net work with the
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Fig. | Cross secifon of the tansduder clipped on
fo a warp.

transducer as one of its two arms, As the
impedance of the transducer changes, the
voltage across it also is changed proportions
ally, The voltage is rectified, smoothed and
then amplified using the opamp 1C 324, Being
a single supply opamp, the output voltage
cannot start linearly from zero. Hence this
output voltage V1 is compared with a suitable
reference voltage V2 and 2 microammeter
is used to display the signal in between V|
and V2 with necessary series resistunce. 100
MV output is also provided to feed the signal
to potentiometric. recorder for permanent
display of the signals. The instrument is
calibrated by means of a suitable tension cali-
bration set up. The meter deflections are
noted against applied load.

Results and Discussion

Unlike the mechanical type warp load
meter, electronic warp load meter requires
only less than | ecm compression of the spring
to sense the tension electronically.  This has
rendered the deflection angle ‘A’ fairly con-
stant and hence the actual load T is linearly
proportional to the tension on the spring ‘U’
as given by the relation, t=2T sin A. There-
fore the final meter deflection is also linear.

Since the required compression of the
spring is less than 1 om, the deflection angle
could be brought below 6°, Hence the ten-
sion on the spring is only below 200 kg and
the strain on the load sensor also is propor-
tionally low. Thus the tension sensor could
be made quite small and handy and one
person can conveniently operate it. The
tension sensor can be hooked easily to the
warp under tension and measurements can
be taken without any disturbance to the
routing operation. As the wire rope moves
over three loose pulleys, warp load can be
measured even while the rope is in metion,
The electrical coil used inside the tension
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sensor 15 moulded inside plastic apainst sea
water, vibration, shock ete. This has rendered
the sensor ideally sea worthy. The ¢lectronic
part is quite stable. The integrated circuit
324 used in differential mode with the two
input signals has achieved very high common
mede rejection ratio and thus eliminating the
possible drift due to voltage fluctuations and
instability of the oscillator.
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Fig. 2 The efecironic civenit af | the insfrienest.
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