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An Experiment on a Mid-Water Trawl

IV. On its mechanism and a trial practice
Kiichiro KOBAYASHI

Abstract

The author designed an experimental full scale model of a mid-water traw! and made a
study on its dynamical stability and utility. The special features of this mid-water trawl are
that it is fitted with two otter boards as light in weight as possible, a depressor for sinking the
trawl net to any depth of sea water just as one wishes, and a depth indicator which indicates
the depth of the position of this net from the surface of sea water.

Mathematical calculations were made beforehand on the relations between the depth and
the towing velocity, the fluid resistance and the towing velocity. Therefore, based on the data
obtained from the above calculation, the utility of this fishing gear was tested in Hakodate Bay.
The theoretical values were found to coincide fairly well with the results of this test.

It is proved that this gear has a good stability, the net form is good, and the depressor and
the otter boards are considerably effective.
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Fig. 1. The mid-water trawl shown in fishing position
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Fig. 3. The otter board
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Fig. 5. Circuit of the depth indicator trawl net
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Table 1. Relations beween the depth of the net in water and the towing velocity,
the tensicn of the warp and the towing velocity (calculated values)

Towing Tension
velocity Depth of the position of the net in water (m) of the
(™/sec) warp(Kg.)
Warp Warp Warp Warp Warp Warp Warp
length length length length length length length
40m, 40m, 50m, 50m, 50m, 50m, 50m,
without with-1 without with 1 with 2 with 2 with 1
depressor depressor depressor depressor depressors special depressor
depressors ’
1.0 19.6 27.5 22.1 30.0 36.0 24.8 104
1.2 15.5 22.9 17.3 25.4 31.1 14 132
1.4 11.8 19.7 14.3 22.6 27.3 ” 166
1.6 8.9 17.4 11.6 20.0 26.1 4 204
1.8 6.7 16.1 9.7 18.8 23.6 4 246
2.0 5.5 15.0 8.5 17.6 22.1 4 281
V & £t R ®

¥ BB K RS FTIBAA S 32. 7588 ¥ Lo BAOMERIIROEY Th 5, I
PEHRCUTERLD ~RE VST 7V » F—2 55 L, RO THEOBES, KICH, ##8, Bicty #
—H—FeE5TLRIMEL DT, +» 2—OREFES K bIT, BEPIEOEBI-THET 5, 2THRY
LA EMELIEEICL VHBLTHE A » 2—F—~ FERT 2518 H 50 BRIIFT 7'V » F—DADEE
BESRER, WELYSEER LT, v— 7 &50, 40, 20, moOFHC, & GETHEC X D) , WREMHCLY
FEOAR, v—THEHHIN LB Y—~TOEN, TY /AT » I~k 3 V-7 ORBESEYIIEL Lo X%
DBRF 7'V v F—OEAER % 5RO R OMDORE OB LS IE L 1o HIHILA LAITHE EidiHbe <
FHEBREYITFOTHRVY, BOHNLRERBIIOWTHERE L OREE, B LORNNEYITOl. ERER
BE2RISTL, By y 7 7ICEVCTERME I Fig. 7 ISR

Table 2. The results of the test
Warp length (m) 20 |20 |20 (40 (40 |20 120120 |40 (40| 40 (40 ( 40 [ 50 | 50 | 50 | 50
pull pull pull| pull
Deprmr ajittlel
Depth indicator (m) 14| 7 11)17.5(15.5{ 6.5 11{10.5(16.519.5| 15 12| 19{ 22/21.5120.5(19.5
Angle of warp (°) 65| 65 63 65 64 65 65 65 70
Tension of warp (kg.) 70| 100| 125 255 150, 150| 45| 145| 145 175/ 220| 255
Towing velocity("™/sec) | 1.0| 1.0 0.84/1.25 1.611.88|1.741.48 1.48[1.48/1.48/0.99/1.321.66{1.82
VI SBEEROSH

1) HERECALNIIML IO v — A B EOMIM ONTRPICB LT 50 ERIINTH ZOER
BERbND. MBCEOTEELA VL D KEBICT 220100, EROIRENI, BEOKPEER
FRAEBTHD L5 BRI LTIk b v, :
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towing velocity (™/ec)

/0 /2 14 /6 /8 2.0
L/
I
o
o 100
6 b e
2 3 [
g <L ||
g 20 : / 1 200 g
oy ¥ o~ | 15 g
© . e 1 6 2
30 /////f' : : 300
40 o

Fig. 7. Relations between the depth of the net in water
and the towing velocity, the tension of the warp
and the towing velocity
Calculated values
1. Warp length 40m without depressor
2. Warp length 50m without depressor
3. Warp length 40m with one depressor
4. Warp length 50m with one depressor
5. Warp length 50in with two depressors
6. Warp length 50m with two special depressors
7. Warp tension (Warp length 50m with one depressor)
Iested values
Mark (A); Warp length 20m with one depressor. when

the towing velocity is 1™/sc, the net is”
risen up by drawing the rope of the depressor
Mark ( »); Warp length 40m with one depressor. When
the towing velocity is 1,48 ™/, the net
is risen up by drawing the rope of the
) depressor
Mark ( x); Warp length 50m with one depressor
Mark ([1); Warp tension (Warp length 50m with one
depressor)

2) BAEEOEMCR L IRBCECEAF YT 5, T 7—7OEIASREOBTELEH T2
25T, FEIKENC KO T OIS AE 03 LBROLERSHL Yo

3) FIU e F—OEEREEEOTEOMAYEA L LEIBEL, F7v » P4 VRO THE
HBBOREETIE, 7—7"BAOMT 1.5 sec DMBETH7.5mOFTEHH Y, BERELESHL, F7v >
P12k AWORMIEHTH S EH 5o 123 LOF TV » $—OBMERS R L OTOMTRT &, %
NEGOEHAIERICRE L Y, ANTIERESHRE 05, EoTHNNZBREEZTHTHL 30
D FIU s = WOOTEIC DT fofoic, fE L <BAv 7o

5) Fo x—HF— MIRERFTHBOBREESITH O

6) IEREITRANLV—7OREE ¥ L TRECTHSE MRS 4, 7—7 2O LT 3

— 28 —



1956) K BBt e—DBgE I

Bt b, WEOREICNHY BT, HESZEOTHREDELAWRIEL Lv,
7) $HOWEHEDTH, 7—7@m¥xﬁu%iUEBtho¢OTV 7@%&#6%@@&%*»
303, FEREORERS S 3H A5 5, TR ERTBCE o

as &R 2

BAIINLOEBERY2EII LU THEIZROBE Y v— 82Kt Lico CNIKRPEETREIZT S
EIRERT, TZEDTI~7"2DIELTOIMICHRESEL DL SIZ LT F7'v v T3 2MHE
U, SARRIHICOT 5o £ L TIRER ¥ AN D 7~ 7 ORS TROBETRT 5RO DTH 52, B
EFTV » FCEERE O T, MEREE ORI 2R D T  FRTH Do AR,
Fig. 8 1R U Tco MAOMENIIET 5 v % FvTHsRS 1S B2 0 < U, SEH 2B 22 pIcRIBORR

Otter Board

S : shaku

Depressor

Fig. 8. The construction of the net new designed
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