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SUMMARY

In order to obtain basic data for the elimination of labor in the manual
hand line in the adjacent seas of Jeju Island, the present study developed a
automated system tool, which can check the status of a bait, collect the
catch, arrange branch, and exchange a damaged hook continuously by
moving a main line to underwater, upper deck, and underwater in
sequence.

In this system, the number of a hook was increased by extending the
length of main line. The ratios of the bait loss and the fish catch were
examined in accordance with the soaking time of the hooking rate. The
hand line system consists of (1) the driving equipment by using a
three-way electric motor to consecutively advance, stop, and retreat a
movement of main line on the upper deck,

(i1) the driving drum, (iii) the guiding roller to prevent the distortion of
main line, (iv) a twist in branch line, (v) a jam in a hook, (vi) a guiding
plate, (vii) side roller, (vii) main line revolving tool using a water power
resistant plate, (ix) a revolving tool.

Using this system, model tests on the ground, underwater and field tests

over seas were conducted. the results are summarized as.

1. The manual hand line required an intensive manpower(100 rounds in
10hours per day) for fish catch because it depends on the manual works of
the routine such as attaching a bait midnight, arranging branch line, casting,
perceiving hook, hauling a line, collecting a fish catch, checking a bait,

exchanging a hook damaged, dismantling a twist in branch line.

2. The length of main line in the continuous hand line was 2.4 times

longer than that in the manual hand line, resulting in increasing the number

_ix_



of the hook connected to branch line. This contributes to increase the

quantity of the fish catch per unit effort.

3. The percentage of the bait loss was 50% at 78 seconds and 100% at
1,941 seconds after casting. The percentage of the fish catch according to the
soaking time was 90.4% ~ 92.3% between 546 ~ 967 seconds, showing a

trend of decrease after 967 seconds.

4. The speed of revolution in the driving drum of the main line varied
from 0.1 m/s to 3 m/s allowing advancing, stopping and retreating without

any gear change.

5. In a model test for a continuous hand line on the ground, the twist
according to the length of branch line showed less in the order of 3000,
2500, 2000, 1500, 1000, and 500mm. In the case of a continuous squid hand
line, it showed less in the order| of 1500, 1000, 500, 10m.

6. To reduce a twist of branch line due to a distorting of main line by a
revolving of weight in a model test on the ground, a length of a direction
roller was extended in the fore and after of the vessel. A water resisting
plate was attached at the end of main line and the width of a driving

drum was reduced from 370mm to 130mm.

7. In a test at sea, it was possible to reduce a twist in branch line which
frequently occurred in a model test on the ground and at sea. However, a

hook was caught in main line and upper deck, etc.

8. To reduce a jam in a hook, frame made of an angle was changed to

the one of cylindrical iron tube. An angle for 3 axes of a guiding roller was



adjusted. The length for 3 axes of side roller was extended and the relevant
angle was adjusted. in addition these, a guiding pipe was installed between

a guiding roller and a side roller.

9. A continuous hand line was divided into hand line and revolving tool
of main line. This revolving tool consisted of a driving tool, a driving
drum, frame, a guiding roller, a guiding pipe, a side roller and a water

power resisting plate.

10. Main line in continuous hand line was smoothly moved by a driving
drum in underwater, upper deck and underwater in sequence without any

twist in branch line, jam in a hook, distortion, etc. in main line.

11. Horizontal moving of main line, branch line and a hook on an upper
deck enabled a consecutive operation such as casting, checking a bait,
collecting a fish catch, exchanging a' hook damaged, dismantling a twist in

branch line, hauling a line, etc.
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Fig. 2-1. Schematic drawing of the traditional hairtail hand line (unit : mm).

Table 2-1. Specifications of materials for the traditional hairtail hand line

(unit : mm)
Code Name Materials Dimension Quantity
a  Fishing pole Bamboo L 5,000~8,000 1
b Reel Sponge @ 300 x 82 1
¢ Rear main line  PA monofilament  # 60, L 60,000~80,000 1
d Front main line  PA mono-filament  # 35~40, L 40,000~50,000 1
e T type swivel Steel #8 ~ 10 15
f  Branch line PA mono-filament  # 18 15~20
g  Hook Steel # 16 15~20
h  Swivel Steel #5 1
i Weight Lead 800, 1,000, 1,200 gw 1

PA : Polyamide
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Fig. 2-3. Photograph of the fishing operation of a hairtail in

the fishing ground.
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Fig. 2-4. Photograph of the casting of a sea anchor.

Fig. 2-5. Photograph of the setting of fishing gears.
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Fig. 2-7. Photograph before casting.
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Fig. 2-8. Photograph of casting.

Fig. 2-9. Photograph after casting.
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Fig. 2-10. Photograph of the hauling of fishery products.

Fig. 2-11. Photograph of the handling of fishery products.
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Fig. 2-12. Photograph of the arrangement for casting again.

Fig. 2-13. Photograph of fishing boats for hairtail.
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Fig. 2-14. Schematic drawing of the traitional squid hand line (unit : mm).

Table 2-2. Specifications of materials for the traditional squid hand line

(unit : mm)
Code Name Materials Dimension Quantity
a  Reel Sponge, Wood, Plastic 0 30 x 82 1
L 330 x D 160
b Rear main line ~ PA mono-filament # 18~22, L 50,000 1
¢ Front main line  PA mono-filament # 12, L 10,000~15,000 1
d T type swivel Steel # 6~8 6-10
e  Branch line PA mono-filament # 16 (10~1,500) 6-10
f  Hook Plastic, Silk, Steel 06 x 70 x16 x 2 6-10
g Swivel Steel # 6~8 2
Weight Lead 800 gw 1

PA : polyamide
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Fig. 2-15. Photograph of the branch line of the traditional
squid hand line.
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Fig. 2-16. Schematic drawing of the operating for squid hand line.

@ Fishing boat @ Attracting fish lamp @ Squid hand line
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Fig. 2-17. Photograph of the fishing process of a squid hand

line in the fishing ground.
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Table 2-3. Hooking rate and bait loss rate according to soaking time

bait
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Fig. 2-19. Hooking rate according to soaking time for a hairtail.

_30_



]

123]9] =<

g

B 5L 197739 A A

el

!

—

_ZU
i

oo Aojahgol ¢

Xz
|

ez A

wrol Ao of

ol

ENEL L AR

J

el

Fig. 2200] 7} A

dl, o] o

1=
AT

1 b3 $etA ve

3] =
z3so°

g]

Al

9

-

7H

4~

Al F

=5
ha

1~13¥

e

—_
fite)

N

(%) ®lel DUINOOH

13

1

No. of hook

Fig. 2-20. Hooking rate according to hooks for a hairtail.

_31_



@) HA JAA L W& g E

ole} olAle] et mEHolel oo Fu A 5oz 24T o 04

oJF77} H71E HAete Adgty 8% 5 Utk

_32_



100.0 S)

OO 8O O (6]
O
o O ©)
_. 80.0 | o o
9 ©) ©)
— ® o
©]
£ 600 F O %
[2]
[<2]
© 400 [ o
=
P ©)
a8}
20.0 |
©)
OO 1 1 1 1 1 1 1 1 ]

200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000

Soaking time (sec)

Fig. 2-21. Bait loss rate of soaking time for a hairtail.

_33_



M. 4%4 7] o] 79 2gAY

1) 454 AR T T4

1) Z&X A7 AT

ol we

jong

UK

3]

oh

S

FAaL, o179 T4 =+= Fig,

o7z 4

3-10], o}7+9] Al B 742 Table 3-19] Ve At

—

[}
A

G410 e}

o}

1
T

Aol ALE-5]

I3 o} (Fig. 3-1<

=

25

FAEI AT wAEA F

Aol 2R FAE

A

&

;2

b~d).

R

N
M

_
fi%e)

ATHFig. 3-19) e, f).

_34_



N

Fig. 3-1. Schematic drawing of the continuous jigging machine for a hairtail.
A : Continuous hand line jigging system B : Roller

Table 3-1. Specifications of materials for the continuous hairtail hand line

(unit : mm)

Code Name Materials Dimension  Quantity
a  Main line PA mono-filament # 40x1.40,000 1
b  Branch line PA mono-filament # 18x1.2,600 20
¢ Hook Steel # 16 20
d T type swivel Steel #10 20
e  Swivel Steel #5 2
f  Weight Lead 1,200 gw 2

PA : Polyamide

_35_



(2) 27401 77 o7

el

T

~N

olsh o}2lz Aol

H

#eol =

3 2

==
=

o2

e

s

S oA

w3

EIEERE]
jol o}z Abolo] P77 molE

°

°

1

&

o] e} ther
1AL ol wx
9 th(Fig. 3-29 b~d).

9

79 FAEE Fig 320, o729 Al B 742 Table 3-20] Yebf At

(0.6<7.0x16>x2mn) <}

S0 wje}

9
=
=

o
T
o
=

jariy
o

mr
v

} 4 tHFig. 3-29) e, ).
— 36 —

°

(1,200gw) S -2

=
T



Fig. 3-2. Schematic drawing of the continuous jigging machine for a squid.

A : Continuous hand line jigging system

B : Roller

Table 3-2. Specifications of materials for the continuous squid hand line

(unit : mm)
Code Name Materials Dimension Quantity
a Main line PA mono-filament # 40x1.25,000 1
b Branch line PA mono-filament # 10=(L10~1,500) 12~20
¢ Hook Plastic, Silk, Steel 06 x 70 x16 x 2 12~20
d T type swivel Steel #38 12~20
e  Swivel Steel #5 2
f  Weight Lead 1,200 gw 2

PA : polyamide
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jigging machine for a hairtail.

@D AC three-phase electric motor @ Sprocket 3 Chain @ Shaft
® Cam guide ® Cam guide bracket
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Fig. 3-5. Schematic drawing of experimental testing for the

hairtail hand line on the ground.

@ Continuous hand line jigging system (@ Frame
@ Side roller

@ Inducement roller

Table 3-3. Specifications of materials for the continuous hairtail hand line

(unit : mm)
Code Name Materials Dimension  Quantity
a  Main line PA mono-filament # 60xL.25,000 1
b Branch line PA mono-filament # 18(L500~3,000) 4~25
¢ Hook Steel # 16 4~25
d T type swivel Steel #8 ~ 10 4~25
e  Swivel Steel #5 2
f  Weight Lead 1,200 gw 2

PA : Polyamide
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Fig. 3-6. Schematic drawing of experimental testing for the
squid hand line on the ground.
@ Continuous hand line jigging system @ Frame
@ Side roller @ Inducement roller

Table 3-4. Specifications of materials for the continuous squid hand line
(unit : mm)
Code Name Materials Dimension Quantity
a Main line PA mono-filament # 40x1.25,000 1
b Branch line PA mono-filament # 10(L10~1,500) 825
C Hook Plastic, Silk, Steel 06 x70x16 x 2 8~25
d T type swivel  Steel #6~8 825
e  Swivel Steel #5 2
f  Weight Lead 1,200 gw 2

PA : polyamide
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Under Water

Fig. 3-7. Schematic drawing of the continuous hairtail hand

line on the fishing boat.

® Continuous hand line jigging system (@ Frame

® Side roller

@ Inducement roller

Table 3-5. Specifications of materials for the continuous hairtail hand line

(unit : mm)
Code Name Materials Dimension Quantity
a  Main line PA mono-filament # 60x1.25,000 1
b Branch line PA mono-filament # 18(L300~900) 15
¢ Hook Steel # 16 15
d T type swivel Steel #8 ~ 10 15
e  Swivel Steel #5
f  Weight Lead 1,200 gw 2
g  Resistance board Acrylic 350 x 250 x 10 2

PA : Polyamide
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Under Water

i N

Fig. 3-8. Schematic drawing of the continuous squid hand line

on the fishing boat.
® Continuous hand line jigging system (@ Frame

® Side roller @ Inducement roller

Table 3-6. Specifications of materials for the continuous squid hand line

(unit : mm)

Code Name Materials Dimension Quantity

a Main line PA mono-filament # 40<1.25,000 1

b Branch line PA mono-filament # 10(L10~1,500) 14

C Hook Plastic, Silk, Steel 06 x70 x16 x 2 14

d T type swivel Steel # 6~8 14

e  Swivel Steel #5

f Weight Lead 1,200 gw

g  Resistance board  Acrylic 350 x 250 x 10

PA : polyamide
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Fig. 3-9. Photograph of the rotary equipment for revolving a main

line of the continuous hairtail hand line.
® Continuous hand line jigging system @ Frame @ Side roller
@ Inducement roller (B Main line ® Branch line (@ Hairtail hook
Swivel (@ Model hairtail
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Fig. 3-10. Photograph of the movement of a main line and a branch
line on the model continuous hairtail hand line.

® Main line @ Side roller @ Weight
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Fig. 3-11. Photograph of the rotary device for revolving a main line

of the continuous squid hand line.
D Continuous hand line jigging system (@ Frame @ Side roller
@ Inducement roller (® Main line ® Branch line @ Swivel
Squid hook
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].

Fig. 3-12. Photograph of the movement of a main line and a branch

line on the model continuous squid hand line.

@ Main line @ Side roller 3 Weight
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Fig. 3-13. Photograph of the rotary device for revolving a main line

of the continuous hairtail and squid hand line.
@ Continuous hand line jigging system @ Frame @ Side roller
@ Inducement roller ® Main line ® Branch line @ Hook
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@ Continuous hand line jigging system (@ Frame
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® Rudder protective plate
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Fig. 3-15. Photograph of the continuous squid hand line at sea test.

@ Continuous hand line jigging system (@ Frame
@ Side roller @ Inducement roller & Model squid
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Fig. 3-16. Photograph of the rotary device renovated for the continuous
hairtail hand line.

@D AC tree an electric motor @ Sprocket @ Chain
@ Cam guide (® Cam guide bracket ® Shaft
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Fig. 3-17. Photograph of the continuous hand line (unit : mm).

@ Continuous hand line jigging system (2 Frame

@ Rotary drum
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Fig. 3-18. Photograph of the side roller at the underwater model

test.
@D Main line @ Side roller @ Inducement roller

@ Continuous hand line jigging system

_66_



ey

(vh HA 29 HA 2

ISl AFE = 91714

A7F 8

= 1}
i

4

| Z2E, ofH

9]

o

N
m

ol
R

Nro
B
~a

N

CEE

£ Fig. 3-199] ©®9} #o]

o el 2FH FA 2mn

wA7F 2

59 elg)

o157 (Fig. 3-1991 ®)7} oI5 Al

WAl oAy 2

<

[e)

.

o =

o loiA 7]

o

@A "o ol g

9 FEEY Atel9] olEAldl A 259}

A

ks
pud

LA I

=
=

o oA

Ao g0 a7

_67_



Fig. 3-19. Photograph of the induced tub used at the sea test.
@ Side roller @ Inducement roller @ Main line

@ Continuous hand line jigging system
® Rudder protective plate ® Hook and model hairtail
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Fig. 3-20. Photograph of the movement of resistance
board at the sea test.
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Fig. 4-1. Schematic drawing of the continuous hairtail hand line.
B : Roller

A : Continuous hand line jigging system

Table 4-1. Specifications of materials for the continuous hairtail hand line

(unit : mm)

Code Name Materials Dimension Quantity

a Main line PA mono-filament # 60xL70,000 1

b Branch line PA mono-filament # 18xL750 70

¢ Hook Steel # 16 70

d T type swivel Steel #8 ~ 10 70

e  Swivel Steel #5 9

f Weight Lead 1,200 gw

g  Resistance board Acrylic 350 x 250 x 10

PA : Polyamide
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Fig. 4-2. Schematic drawing of the continuous squid hand line.

A : Continuous hand line jigging system

B :

Roller

Table 4-2. Specifications of materials for the continuous squid hand line

(unit : mm)

Code Name Materials Dimension Quantity
a  Main line PA mono-filament # 60x1.30,000 1
b  Branch line PA mono-filament # 10x(L10, 500, 1,000) 75
¢ Hook Plastic, Silk, Steel 06 x 70 x16 x 2 75
d T type swivel Steel #6~8 75
e  Swivel Steel #5 5
f  Weight Lead 1,200 gw 2
g  Resistance board  Acrylic 350 x 250 x 10 2

PA : polyamide

_74_



*5

L

.

A2 T4 43 (Fig.
2 ¥a ojre mgl

Fig. 4-3, 4-49} 2ow, o

T

HAZA =

=
=

RE JAZAY 74
A7) o7 mal

A= T |

o] A= Al
439 @, Fig. 449 Q)& ¢

wK

w
o

3

p
-

~

__OL

o
o

e o7]d AAHe= 7TE v

Eof 2714

3L

, %] ¥ AL

°

il

£ (Fig. 439 @, Fig. 4-49] @)

47y
5

=

Z—!]_ 27“/}7\], o

tol Z2o}7} of

°

R

pu

| (Fig. 4-39] ), Fig. 4-42] Q)

2 Abolol fE=h(Fig. 439 O, Fig. 4-4¢] )¢ A7

=
=

_Zrl
Bl

Ast Aot

ol
mr

0

S

1=
. I

ol
o

Ho

o

o

o

H

—_
o

_75_



RS

i J:\\IJ
Under Water
Fig. 4-3. Schematic drawing of the continuous hairtail hand line on

the fishing boat.

@ Continuous hand line jigging system @ Frame @ Side roller

@ Inducement roller ® Induced tube for a main line

® Resistance board
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Fig. 4-4. Schematic drawing of the continuous squid hand line on the

@
T

fishing boat.
@D Continuous hand line jigging system @ Frame @@ Side roller

@ Inducement roller ® Induced tube for a main line

® Resistance board
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Fig. 4-5. Rotary device renovated for the continuous hand line.
@D AC three-phase electric motor (@ Pulley Rubber belt
@ Shaft ® Shaft guide
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Fig. 4-6. Schematic diagram of a rotary drum (unit : mm).

(a) The front view (b) The side view
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Fig. 4-8. Schematic drawing of the induced roller renovated (unit: mm).
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Fig. 4-9. Schematic drawing of the induced tub renovated

(unit : mm).
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Fig. 4-10. Schematic drawing of the side roller renovated (unit: mm).
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Fig. 4-12. Photograph of the rotary device renovated for the

continuous hand line.
D AC three-phase electric motor (@ Pulley (3 Rubber belt
@ Shaft ® Cam guide
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Fig. 4-16. Photograph of the induced tube renovated for the

continuous hand line.
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Fig. 4-17. Photograph of the side roller of the

continuous hand line.
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Fig. 4-19. Photograph of the continuous hand line established at
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Table 5-1. Twist relation between a main line and a branch line

Branch line  Handed twist time and Handed twist frequency(%)  No. of

length fish
(mm) 0 1~3 4~6 7~9 10~12  13~15  caught
300 85 3 0 0 0 0 3
450 65 6 1 0 0 0 2
600 55 7 1 0 0 0 3
750 47 8 2 0 0 0 6
900 43 7 2 0 0 1 3
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Fig. 5-1. Twist relation between a main line and a branch line

according to the length of a branch line.
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SPEC
AC three-phase electric motor 220~380Vac, +10%

Permanent Magnet Type, 750W

750W, Helical Mode

60kg, 60rpm
10~1000rpm
10~100rpm

60Hz+10%
10~999m

ITEM

Voltage Range
Motor
Frequency Range
Reduction gear
Torque

Depth

Hauling Speed
Lowering speed

Table 5-2. Specifications of the continuous hand line
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Fig. 5-2. Photograph of the continuous hand line established at the

sea test.
@® Frame (@ Continuous hand line jigging system
@ Rotary drum @ Side roller ® Inducement roller

® Induce tube for a main line @ Inverter Main line
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