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Model Experiments on the Japanese Two-Boat-Type Trawl Net—IV?
By

Takeo TANIGUCHI

For the purpose of obtaining some cffective suggestions concerning the construc-
tion of the net-mouth and its adjacent parts of a Japanese two-boat-type trawl net,
the working behaviors of the S—7 type nets were studied by altering the angle, 0,
between the main man rope and the accessory one, as in Fig. 1 and Table I, through
a serics of model experiments based on the TauTr’s low? of comparison of fishing
net.

The results of great relevance to the present inquiry, which are revealed through
these experiments, are as follows:

1.) When the towing speed is lower than 1.5~2.0 knots, the vertical and horizontal
cxtensions at cach part of the net of any type decreased or increased at a con-
siderable rate as the towing speed increased. But, when the towing speed was over
2.0 knots, the vertical extension as well as horizontal one was almost invariable
regardless of the towing speed. And, the rate of these variations was high especially
at the net-mouth and tended to become lower with the distance from the net-
mouth (Figs. 22A~H and plates A~H).

2.) As for the ncts placed the angle, 0, at 35~40 dcg,, the angle to the elevation of
the center-edge of its squarc kept always at about 40 deg. during the experiments,
and the whole shape of the nets was very good, regardless of the towing speed.
But, as for the nets with smaller or larger range of ¢ than this, the center-edge
of the square got ncarerly horizontal or the shape of the net-mouth and its adja-
cent parts grew worse and worse with the increase of the towing speed (Fig.3).

3.) The gape height of nets as well as the horizontal opening at the net-mouth
showed during the experiments a marked change with the angle, ¢, within the
limits from 27 to 4] deg. in 0. And the rate of variation in the gape height and
the horizontal opening increased cspecially when  the towing speed became higher
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than 2.0 knots (I'igs. 4 and 5).

4.) The gape height of the nets during towing in contrast to that of the nets at a
stand still decreased gradually with the increase of the towing speed. The rate of
its decrease tended to become less with the increase of ¢ (Fig.6).

3.) The towing resistance, R (ton), of the nets increased in proportion to about 1.7
power of towing speed, I” (m/sec), with any type net. And, the resistance coefficient,
k, tended to increase with the value of ¢, but it was almost invariable in the
range of more than 33 deg. in 6 (Figs. 7 and 8).
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Teble L. Detail of the top (a triangular net) of upper hind wing of the S-/ type net used in the
experiments.
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Fig. 1. Layout of the S—I type net. Upper and lower parenthesized figures indicate
diameters of netting twine (Kuremona twine except Manila one in Arate)
and mash size (both in mm), respectively.  Dimensionle:s figures without pa-
renthesis show mesh number. And the oblique line signifies the part of double

twine mesh,
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Fig. 3. Changes of the angle to elevation (05) of the center-edge of square
part of various nets in relation to the towing speed (') at 33 m in the
distance between two spreaders.

Abbreviations, &, O, OCr @, (D, ©, € and @ : the values observed
of nets placed the angle, @, at O, at 9, at 18, at 27, at 35, at 41, at
47 and at 51 deg., respectively.
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Fig. 5. Changes of the ratio (Hg/Hoo) of the gape height of nets with
different angle, 0, to that of the angle-less net with the increase in the
angle (0) for various towing spoed. Notes; Symbols are the same es Fig.
4.
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Fig. 4. Changes of the vertical and horizontal extensions (E ¢ and
E 110) of net-mouth in relation to the angle (0) under 33 m in
the distance between two spreaders.

Abbreviations A, O, O, B, P, @, © ond W : the values
observed at, 0 ot 0.25, at 0.50, at 0.75, at 1.00, at 1.25, at
1.50 and 1.75 m/sec towing spesd, respectively.
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Fig. 6. Changes of the ratio (H '/ Hyo) of the gape height of nets during
towing to that of net at stand still with the increase in the towing
speed (V) For nets with different angle, 0. Notes: Symbols are the same
s Fig. 3.
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k(=R/y17)
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e

Fig. 8 Canges of the resistance-coefficient (%) of nets with the increase in
the angle, 0.
Abbreviation; the dots and the circular signs show the experimental varues
at various towing speed and the mean of these, respectively.
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PLATE A

The top- and side-photographs of the net placed the angle, 0, between the main

man rope and the accessory one at O deg. at various towing speed under 33 m in the

distance between two spreaders attaching to each Frontal end of wings.

PLATE B

The top- and side-photographs of the net placed the angle 0

towing speed

The top-
towing speed

The top-

towing speed

The top-

towing speed

The top-
towing speed

The top-

towing speed

The top-~

towing speed

under 33 m in the distance between two spreaders.

PLATE C

and cide-photographs of the net placed the angle @

under 33 m in the dictance between two spreadsrs.
PLATE D

and side-photographs of the net placed the angle ¢

under 33 m in the distance between two spreaders.
PLATE E

and side-photographs of the net placed the angle ¢

under 33 m in the distance between two spreaders.
PLATE F

and side-photographs of the net placed the angle ¢

under 33 m in the distance between two spreaders.

PLATE G
and side-photographs of the net placed the angle ¢
under 33 m in the distance between two spreaders.
PLATE H

and side-photographs of the net placed the angle 0

under 33 m in the distance between two spreaders.
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0.75 m/sec 1.00 m/sec 1.25 m/sec 1.50 m/sec 1.75 m/sec

0.75 m/sec 1.00 m/sec 1.25 m/sec 1.50 mfsec 1.75 m/sec



00 m/sec

1.

75 mfsec

0.

50 m/sec

0

25 m/sec

0

QO m/sec

Towing speed

00 m/sec

1

75 m/sec

0
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0.25m
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Towing speed



PLATE C

1.25 m/sec 1.50 m/sec 1.75 m/sec

PLATE D

1.25 m/sec 1.50 m/sec 1.75 m/sec



Towing speed 0 m/sec 0.25 m/sec 0.50 m/sec 0.75 m{sec 1.00 m/sec

Towing speed O m/sec 0.25 m/sec 0.50 mfsec 0.75 mfsec 1.00 m/sec



PLATE E

1.25 m/sec 1.50 mfsec 1.75 mfsec

1.25 m/sec 1.50 m/sec 1.75 m/sec



00 m/sec

1.

1.00 m/sec

0.75 m/sec
0.75 m{sec

0.50 m/sec
0.50 m{sec




PLATE G
i \L}

0.75 mfsec 1.00 m/sec 1.25 m/sec 1.50 m/sec

0.75 mfsec 1.00 m/sec 1.25 m/sec 1.50 m/sec 1.75 m/sec
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