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Model Experiments on the Japanese Two-Boat-Type Trawl Net T3
By

Takeo TanNicucur

The working behaviours of the Japanese two-boat-type trawl net operating in the
East China Sea and the Yellow Sea were studied through a series of model experi-
ments based on TAUTI’s law of comparison of fishing net (Figs. | & 2). The shape
and the towing resistance of the net were observed in relation to the horizontal
spread at the frontal ends of the wings, the towing speed, the arrangement of the
floats, and others.

Results obtained are as follows: -

1) When the distance between two spreaders attaching to each frontal end of the
wing is smaller than 30 m, the horizontal opening at the net-mouth increases consi-
derably with these distance, while vertical one decreases with it. But when the
distance between spreaders becomes greater than 30 m, the horizontal opening as well
as vertical one is almost invariable, regardless of the distance between the spreaders
(Plate 1 & Fig. 3 ).

The towing resistance increases markedly with the distance between the spreaders,
and the rate of increase in the resistance of the net is, when the distance between
the spreaders is wider than about 3) m, greater than when it is narrower (Fig. 4 ).
2 ) When the towing speed is lower than zbout 2 mile/hour, the vertical opening at
the net-mouth decreases gradually with the increase in the towing speed.  But when
the speed becomes higher, the vertical opening at the net-mouth is almost constant,
regardless of the speed. The horizontal opening at the net-mouth is always constant,
too (Plate 2, Figs. 5, 7 & 8).

The towing resistance increases nearly in proportion to the square of the speed
(Fig. 6 ).

3 ) The variation of the buoyancy, within a certain limit, of the {loat attaching to

the net-mouth and its neighbourhood makes little change in the vertical opening of
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the mouth, so far as the towing speed is not smaller than 2~3 mile/hour.  But,
however much the buoyancy may increase by some measure, it brings about the
floating up of the net without increasing the vertical opening at the net-mouth (Figs.
9, 10 & 11).
4 ) The opening at the net-mouth solely depends upon the construction of the net.
Namely, to decrease the force given on the head rope attaching to the net, to increase
the length of the spreaders of frontal end of wings, or to arrange the fit netting in
each part of the net is fundamentaly of some use for the increase of the opening at
the net-mouth.

But when we want to get a good result, we should employ all these three, or at
least two, of the methods together, otherwise we may scarcely expect any good
effect.
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Fig. 1. Gear construction of the Japanese two-boat-type trawl net.
Note : Upper and lower numerals enclosed in brackets indicate diameters of netting twine
in mm and mesh size in ¢m, respectively. Other ones, which are not enclosed in
bracket and lacking symbols, show mesh number. Moreover, the parts of oblique

lines signify the double cord mesh.
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Fig. 2. Standard arrangement of floats and chains.
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Fig. 3. Deformations of the net-mouth [D. N.7J at various distance between
two spreaders attaching each frontal ends of the wings [D. S ] under
2.5 mile/hour towing speed.
Abbreviation, © : the heights at the middle of frontal edge the square
part, O & A\ :the height and horizontal spread at the frontal ends of
the hind wings, ® & A : the vertical and horizontal dimention of the

cross section of the net at the frontal edge of its bag-net.
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Fig. 4. Relationship between the resistance [RJ] and the
distance between spreaders of the frontal ends of the

wings [ D. S under 2.5 milefhour towing speed.
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Fig. 5. Deformation of the ret-mouth [D. N.7J at various towing velocity
{V] under 33.2 m in distance between spreaders of the frontal ends
of the wings.

Note : Symbols are the same as Fig. 3.
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Fig. 7. Comparison of the deformation of the vertical (filled marks) and horizontal opening (open
marks) of the net-mouth, the distance between spreaders of the frontal ends of the wings of
which is as long as 24.9 m (square), with those of the net the distance between spreader of
frontal ends of the wings of which is choosed 33.2m (circle) or 41.5 m (triangle).
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Fig. 9. Heights (the vertical opening) of the net-mouth (H. N.J at various
buoyancys of the float attaching to frontal head rope of square [ B. Sr]
under 2.5 mile/hour towing speed and 33.2 m in distance between spreaders
of the frontal ends of the wings.

Note : Real-lines indicate (H. N.J at [B. Sz in which the arrangement
of floats and chains of the other parts are kept in standard (Fig. 2
& Table 1-A). Broken-lines show [H.N.J in the same conditions
as to the above excepting all floats attaching to the front wings
and hind are removed (Table 1~ B ). Symbols are the same as Fig. 3.
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Fig. 10. Heights of the nst-mouth [H. N.J at various buoyancys of floats attaching to hind
wing [ B.WgJ under 2.5 mile/hour towing speed and 33.2 m in distance between spreaders

of the frontal ends of the wings. .
Note : Real-lines indicate {H. N.J at {B. Wx] in which the arrangement of floats and
chains of the other parts are kept in standard (Fig. 2 & Table 2 -A). Broken-lines show
[H.N.] in the same condition as to the above excepting all floats attaching to square

and front wing are removed (Table 2—-B ). Symkols are the same as Fig. 3.
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Fig. 11. Height of the net-mouth [H.N.J at various buoyancys of floats attaching to front wing
[ B. W1 under 2.5 mile/hour towing speed and 33.2 m in distance between spreaders of

the frental ends of the v

vings.

Note : Real-lines indicate [H. N.J at (B. Wzl in which the arrangement of floats and
chains of the other parts are kept in standard (FiB. 2 & Table 3 -A). Broken lines show
[H.N.J in the same condition as to the above excepting all floats attaching to square

and hind wing are removed (Table 3~B ). Symbols are the same as Fig. 3.

Table 1. Arrangement of floats

attaching to the net

Part A B
Frontal Head Rope of Square Buoyancys : 0~141.7 Kg Buoy. : 0~163.5 Kg
H. R. of Hind Wing Buoy. (one side) : 17.6 Kg none
(6 Sun Dama: 8)
H. R. of Front Wing Buoy. (one side): 35.2 Kg none
( 6Sun Dama : 16)
H. R. of Arate ; Bucy. (one side) : 30.4 Kg ( 6Sun Dama: 14), Bag Net ; Buoy. : 34.3 Kg
(6 Sun Dama: 14, 5 Sun Dama: 3)
Table 2. Arrangement of floats attaching to the net
Part A B
H. R. of Hind Wing Buoy. (one side) : 0~50.3 Kg Buoy. : 0~50.3 Kg
H. R. of Front Wing Buoy. (one side) 35.2 Kg none
( 6Sun Dama : 16)
Frontal H. R. of Square Buoy. : 76.3 Kg (Syaku Dama : 3, 8 none

Sun Dama :

2,6 Sun Dama: 12)

H. R. of Arate ; Buoy. (one

side) : 30.4 Kg, Bag Net; Buoy. ;34.3 Kg
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Table 3. Arrangement of floats attaching to the net

Part A B
H. R. of Front Wing Buoy. (one side) : 0~90.7 Kg Buoy. : 0—~90.7 Kg
Frontal H. R. of Square Buoy. : 76.3 Kg (Syaku Dama : 3, 8 none
Sun Dama : 2, 6 Sun Dama : 12)
H. R. of Hind Wing Buoy. (one side) 17.6 Kg none
( 6Sun Dama: 8)

H. R. of Arate ; Buoy (one side) : 30.4 Kg, Bag Net ; Buoy. : 34.3 Kg
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Fig. 12. Schematic representations of the longitudinal section of the square and the
bag-net part.
Note : A represents the schema in which only the geometrical elements are taken

into consideration, while B does the hydrodynamical ones.
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PLATE |

Tha top-and sids-photographs of thz nst at various distance bstween two spreaders

attaching each frontal end of the wings undsr 2.5 mile /hour towing speed.

PLATE [

The top-and side-photographs of the nst at various towing velecity under 838.2 m

in distance between spraadars of the frontal ends of the wings.
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