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Portable Electro�ic Warp Load Meter

T. K. SIVADAS

Ce�tral I�stitute of Fisheries Tech�ology, Cochi�-682 029

A portable type warp load meter has bee� developed for the use i� fishi�g trawlers .
The i�strume�t e�ables to mo�itor the warp load i� fishi�g trawlers accurately a�d
easily without disturbi�g the routi�e fishi�g operatio�s . The i�strume�t ca� be
used i� several other places like cra�es, bollard tests for mari�e e�gi�es, dry docks
etc. especially whe� the operatio� has to be co�ducted easily without disturbi�g
the load system . The i�formatio� displayed i� microammeter i� the ra�ge 0 to
1000 kg ca� be fed to co�ti�uous recorders for detailed a�alysis a�d perma�e�t
records .

Warp load measureme�ts are required i�
fishi�g trawlers for the safe a�d efficie�t
operatio� of the u�derwater trawl system .
A�y malfu�ctio�i�g of the �et such as im-
proper mouth ope�i�g, tor� off cod e�d or
e�ta�gli�g the �et i� u�derwater objects re-
sults i� a sudde� cha�ge i� the warp te�sio�
either up or dow� . Ploughi�g of otter board
i� mud, will cause a� i�crease i� te�sio� . The
i�strume�t is also required i� experime�tal
fishi�g operatio�s for proper selectio� of a
trawl �et for a boat or vice versa for the most
efficie�t a�d eco�omic operatio� . Warp
load measureme�ts are usually do�e with
dial gauges, load cells etc . Ordi�ary load cells
a�d dial gauges ca��ot be used i� ma�y occa-
sio�s as they require the e�tire load to be
passed through them . For passi�g the e�-
tire te�sio� through the cell, the load should
be applied o� the hooks o� either side
of the cells. Usually both the e�ds of the
rope are e�gaged, o�e e�d to the load a�d
other o� to the wi�ch, a�d so the load cell ca�
be attached o� the load li�e o�ly by cutti�g
the wire rope a�d tiei�g the two e�ds to the
hooks . It ca� also be do�e by hooki�g o�e
e�d of the load cell to a stro�g a�d stable
object a�d the other e�d to the wire rope
be�t a�d made loose from the wi�ch. Both
these methods are extremely difficult a�d
also does �ot help to measure the ru��i�g
load . The above type of operatio�s ca� be
do�e o�ly by disturbi�g the e�tire load
system .

Carrothers (1968), Scharfe (1959, 1970),
A�o� (1967) a�d 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), A�o�
(1969) report warp load meters where the
load is se�sed partially a�d computed for
the full load. There are warp load meters
with perma�e�t i�stallatio�s as reported by
A�o� (1968, 1970, 1972), Drever a�d Ellis
(1968) .

Materials a�d Methods

The tra�sducer of the portable type warp
load meter co�sists of three pulleys as show�
i� Fig . I a�d. i t is clipped o� to the rope whose
te�sio� to be measured . I� this co�ditio�
the rope goes through the three pulleys a�d
the tra�sducer ca� ha�g o� it without a�y
other support . The pulley at the middle is
pushed dow�wards to a maximum of 1 cm
accordi�g to the te�sio� . Now the te�sio�
`t' by which the spri�g is compressed dow�
is related to the actual te�sio� T as t=2Tsi�
A, where A is the deflectio� a�gle of the
rope. The moveme�t of the ce�tral pulley
is co�verted to cha�ges i� i�ducta�ce of a�
electrical coil by mea�s of a mild steel core
movi�g i�sideit supported by a pisto� mou�-
ted o� a good quality spri�g . The cha�ges
i� i�ducta�ce of the coil is commu�icated
to the i�dicati�g meter through a� ordi�ary
2-core cable .

The electro�ic circuit (Fig . 2) co�sists of a�
oscillator produci�g si�usoidal waves at 1kHz .
The sig�al is passed through a buffer ampli-
fier a�d fed to a half bridge �et work with the
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Fig. I Cross sectio� of the tra�sducer clipped o�
to a warp .

tra�sducer as o�e of its two arms . As the
impeda�ce of the tra�sducer cha�ges, the
voltage across it also is cha�ged proportio�-
ally . The voltage is rectified, smoothed a�d
the� amplified usi�g the opamp IC 324 . Bei�g
a si�gle supply opamp, the output voltage
ca��ot start li�early from zero . He�ce this
output voltage VI is compared with a suitable
refere�ce voltage V2 a�d a microammeter
is used to display the sig�al i� betwee� VI
a�d V2 with �ecessary series resista�ce . 100
MV output is also provided to feed the sig�al
to pote�tiometric recorder for perma�e�t
display of the sig�als . The i�strume�t is
calibrated by mea�s of a suitable te�sio� cali-
bratio� set up . The meter deflectio�s are
�oted agai�st applied load .

Results a�d Discussio�
U�like the mecha�ical type warp load

meter, electro�ic warp load meter requires
o�ly less tha� 1 cm compressio� of the spri�g
to se�se the te�sio� electro�ically . This has
re�dered the deflectio� a�gle `A' fairly co�-
sta�t a�d he�ce the actual load T is li�early
proportio�al to the te�sio� o� the spri�g `t'
as give� by the relatio�, t=2T si� A . There-
fore the fi�al meter deflectio� is also li�ear .

Si�ce the required compressio� of the
spri�g is less tha� 1 cm, the deflectio� a�gle
could be brought below 6° . He�ce the te�-
sio� o� the spri�g is o�ly below 200 kg a�d
the strai� o� the load se�sor also is propor-
tio�ally low . Thus the te�sio� se�sor could
be made quite small a�d ha�dy a�d o�e
perso� ca� co�ve�ie�tly operate it. The
te�sio� se�sor ca� be hooked easily to the
warp u�der te�sio� a�d measureme�ts ca�
be take� without a�y disturba�ce to the
routi�e operatio� . As the wire rope moves
over three loose pulleys, warp load ca� be
measured eve� while the rope is i� motio� .
The electrical coil used i�side the te�sio�
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Fig . 2 The electro�ic circuit of the i�atrume�t .

The author is tha�kful to the scie�tists (Gear
Divisio�) of the Ce�tral I�stitute of Fisheries
Tech�ology for the field trials a�d useful comme�ts
o� the i�strume�t . He is grateful to Shri
G. K. Kuriya�, Director for e�courageme�t a�d
help i� the developme�t of the i�strume�t .

Refere�ces
A�o� (1967) Wid Fishg . 16, 21
A�o� (1968) Fishg News i�t . 7, 75
A�o� (1969) Wld Fishg. 18, 2
A�o� (1970) Wld Fishg . 20, 31
A�o� (1972) Fishg News i�t . 11, 71
Carrothers, P . J . G. (1968) Fish. Res. Bd Ca� .

Bulleti� 163
Drever, C . & Ellis, J . (1968) Wld Fishg. 17,

(11), 34 & 17, (12), 26
Hamuro, C. & Ishi, K. (1964) Moder� Fish-
i�g Gear of the World. (Kristjo�sso�, H .,
Ed .) Vol . 2, p. 513, Fishi�g News (books)
Ltd., Lo�do�

Lusz, L. D. (1970) Moder� Fishi�g Gear of
the World. (Kristjo�sso�, H ., Ed .) Vol . 3,
p. 384, Fishi�g News (books) Ltd ., Lo�do�

Nicholls, T . (1964) Moder� Fishi�g Gear of
the World. (Kristjo�sso�, H . Ed.) Vol . 2,
p . 497, Fishi�g News (books) Ltd ., Lo�do�

Scharfe, J . (1959) Moder� Fishi�g Gear of the
World (Kristjo�sso�, H ., Ed) Vo. I ., p .
245, Fishi�g News (books) Ltd ., Lo�do�

Scharfe, J . (1970) Proc. Co�f. autom. t�ech .
Fishg i�d. Mo�treal, Ca�ada, 222

Sivadas, T . K. (1970) Fish. Tech�ol. 7, 48

T. K . SIVADAS

se�sor is moulded i�side plastic agai�st sea
water, vibratio�, shock etc. This has re�dered
the se�sor ideally sea worthy . The electro�ic
part is quite stable . The i�tegrated circuit
324 used i� differe�tial mode with the two
i�put sig�als has achieved very high commo�
mode rejectio� ratio a�d thus elimi�ati�g the
possible drift due to voltage fluctuatio�s a�d
i�stability of the oscillator .
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