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- The hydraulic winder device for the boom control -
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National Fisheries Research and Development Institute,
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Abstract

Anchovy, Engraulis japonica scoop nets are used in the coastal of Southern and Cheju of
Korea. Especially in the Cheju, the fishing gear of scoop nets consists of upper boom, lower
boom, pressing stick and bag net. They are operated by fishing boats of 6 to 10 ton class and 8
persons on board. The booms are controlled by side drum, and the net and pressing stick are
hauled by only human power in operating. Therefore this fishery needs to large labor and
heavy human power and has much risk.

Three kinds of hydraulic winding device which controls two booms was designed and
manufactured to reduce heavy labor force of scoop nets, and trial in the sea was carried out to
test their performances using the commercial fishing boats of 6 ton class. The proper capacity
of hydraulic pump and motor were determined by model test of boom 1/5 scale. The results
obtained are as follows ;

1. Tension of boom which is being drawn was the strongest and 187.5kgf when the boom’ s
end is in the depth of 4m under the water.

2. The hydraulic motor of the fittest kind of winder has the least leakage per time than the
other kinds.

3. In the best type of several winder devices, when the pressure difference was fixed
130kgflcm?® for the safe fishery, the winding velocity of boom line was 2m/sec, is faster
0.48m/sec than traditional fishing method and this winder can catch the anchovy of 1.6
tonnage.

4. As a result, the crew were decreased from 8 to 6 and the problem of heavy human power

and risk on fishing operation were solved by using the this winder.
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Table 1. Dimensions of the prototype and the model boom

Prototype boom Model boom
Item ) . . .
Material Size Material Size

Mast Carbon steel ¢139.8mm, 8m Carbon steel ¢34.0mm, 1.6m
Lower boom Carbon steel ¢89.1mm, 11.25m Carbon steel ¢ 10.5mm, 2.25m
weight 8.49%gf/m weight 1.25kgf/m
Prop Carbon steel $139.8mm, 1.5m Carbon steel $34.0mm, 0.3m

Net Nylon 50kgf Nylon 1.47kgf
Block Steel 110mm X 2pcs Steel 18.4mm x 2pcs

Rope PP ¢ 18.0mm PP ¢3.0mm
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Fig. 1. Model boom system for tension test(unit in
mm).
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Fig. 2. Schematic diagram of the winder(unit in
mm).
H : Hydraulic motor
H.W : Hydraulic motor and worm gear
H.S : Hydraulic motor and Spiral bevel gear
E.B : Electro magnetic brake.
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Fig. 3. Schematic diagram of the lower boom(unit
in mm).

A : Mast B : Lower boom line  C : Prop

D : Lower boom E : Fixed block
F : Differential block G : Winder

H : Horizontal line
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Table 2. Principal particulars of the hydraulic motor used in a, b type winder

R

g -

Type of Capacity Maximum pressure RPM Output torque(kgf - m)
winder {em¥rev.) (kgffem?) Rated Maximum Rated Maximum
a 51 170 910 980 8 11
b 123 225 550 690 33 40

Table 3. Principal particulars of the hydraulic motor used in ¢ type winder
RPM
AP Item
0 25 50 100 200 300
T 244 34.9 35.7 36.5 36.1 34.5
100 Q 0.2 5.2 12.6 25.3 50.7 75.8
QL 0.1 0.1 0.1 0.1 0.2 0.3
T 52.8 714 73.9 75.5 73.9
200 Q 0.2 5.2 12.8 25.5 51.0
QL 0.1 0.1 0.1 0.3 0.2
T 85.3 107.2 110.9 113.3
300 Q 0.3 5.3 12.9 25.8
QL 0.2 0.2 0.2 0.3
T 113.7 143.0 147.9
400 Q 0.4 54 13.2
QL 0.2 0.2 0.3

AP : Difference in pressure (kgficm?)
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T : Output torque (kgf - m)
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Fig. 4. Tension of model boom by winding time.
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Table 4. The angle and location of boom’ s end by winding time when the winder draw the line of boom as

the velocity of 1.51m/sec
Time of winding (sec)
Item
0 1 2 3 4 5 6 7 8 9 10
Angle of lower boom -30 -22 -14 -6 2 10 18 26 34 42 50
(degree)
Location of end lower boom (meter) -4 -26 -12 0.2 1.6 3.0 44 48 7.2 8.6 10

minus sign : under direction of horizontal line and under water depth of the lower boom

Fig. 5. The depth of lower boom represented
rectangular coordinates.
X axis : Horizontal line Y axis : Depth
Z axis : Prow OA : Upper boom
OB : Lower boom O' D' : Pressing stick
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