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Studies on Fishing Gtear II
An automatic squid angling machine

1) Motion of the fish-hook

Shiizd IcarasHI, Takayoshi Mikamr and Kiichir6 KoBayasar

Abstract

Although it is about forty years since the first automatic squid angling
machine appeared, it is only recently coming into wide use in Japan. Research
on its utility and improvement have been done by some fisheries experimental
stations and by some manufacturers.

The authors also tried to do research on it. In order to get some basic data
necessary for planning a more efficient one, they first studied the motion of
the fish-hook when being hauled in by the hauling drum, and observed the
sinking action of a spindle-shaped leaden sinker fixed to the lowermost hook.

The results of the experiment may be summarized as follows:

1) Assuming that drag foroe of a fish-hook is propotional to its hauling
velocity, drag coefficient (k) of a fish-hook in water is about 0.1 at Reynolds
number< 1.4 <108,

2) The repeated up and down motion of the fish-hook when being hauled
in (this is called “Shakuri” in Japanese) does not occur when the hauling drum
alone is used.

3) To avoid the tangling of adjacent fish lines when they are being lowered
into the water, the spherical sinker is more suitable than the spindle-shaped one
which tends to move staggeringly in water.
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Fig. 1. Diagram of automatic squid angling machine

1; First guide roller
2; Second guide roller to avoid tangling of fishing lines on haulmg drum
3; Hauling drum 4; Gear box 5; Fish-hook 6; Sinker
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Fig. 2. Special hauling drum
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Fig. 3. Diagram of the apparatus for
measuring the descending velocity

of a fish-hook Fig. 4. An example of measurement of
1; Camera 2; Stroboscope lamp descending velocity of a fish-hook

3; Fish-hook 4; Measuring cylinder
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Fig. 5. Diagram of the apparatus for measu-
ring the ascending distance of a
fish-hook

1; Stroboscope lamp
ascending distance
ascending velocity
cylinder 5; Fish-hook

7; Guide pipe

2; Camera for
3; Camera for
4; Vertical glass
6; Sinker
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Fig. 6-a. An example of the measurement of the ascending velocity of a fish-hook
Fig. 6-b.  An example of the measurement of the ascending distance of a fish-hook
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Fig. 7. Relation between the ascending distance and the initial velocity of the fish-hook
—; Calculative value «; Experimental value

o B XM h BE & LoV ERER DEH A
BUVTH, W“btzf“ot%;zwn@
b DRI 5 TN, COER
xhoa i, EHERHE DA T HK{;L}F‘I
MIEANE (B3R 2M 300, 3 4M 900) % flu,
SHEERISE 2 AR DD 5 HE T 3875,
C DO FED PRI EED —FlH Fig. 8 T, 1%
M7 a2 bR 10914 2 v ORPEEMEZ T
NAUTHELIZ D THB, H 2713 L
[z, v XM 28mm, F 3.5, Bt il
12 1~5m OEFAT, $EHKMDILIZET B
MANCRTHEL oo 270 ol 12w BRTUEE
22T HERLI

= -

B R F 5 A BXIER) (F 5 A 2B
ik, LIESL LTheEI#E LIT5)
o X IIRNT AT B 9Bt ERNE,  BF R R
R, »BPEETH Y ki HEIT L
{LJL,’CL\E; LEZINZ, ULihisT, 54— Tig. 8. An example of the sinking state

BHE B S ATL B VATBE 5 412 X B 308 of the spindle-shaped leaden sinker

®1_E’z;f&[_1’fskv). CREIRI R R R PO EE) - R L, S9EFOEBE ITL TA X S,
B LRI a8X0%m—5—12 Tig. 9 6)«’.‘2 CEEL TV, AR RIS 5 0w, MR
ho—35—3EFNIVEEET S, JARO DR D v — 5 — &/ ABOTHEA R RER h

DU E Rz OIS ONE 2 A po X L. CUD{HEF*J»; F 5o pEHEL THE g sk
EThid
Jbop1=x:lz"'11:‘\/1’2;12'7 271 cos H+a A 2 271cosa (4)

] u=5—~bR3LDPLETOES

h: m—3— )\ BEOHLRE 2REAES

lo: BIEIDSE pr ITHBEEDE —5 — L H ) ABOEHLASZ TDREI
roo RS ADPLEh I ATHMT TORS

@ FFHORAZRY AL E rDTH

0 ¢ BIBIDE p 2B D @ b b DG

Wi, HOEX FIHER, w=%'z-—%b“71-®ﬂ! R E g

— 361 —



& & Kk 2 #& # [XVIiL, 4

dax _ rlwsin(® + a) (5)
dt NP+ 12—-27v1cos (@ + a)
TERbaIh3, I a i
sin (67.5°—a) = 0.92 /1 (6)

(5), (6) iT, HBA—H—~DF 7 6OD~FEk EEKSEZRAL THADE > ETHERR 2H#H<

&, B k7 Fig. 10 OCkins, Eihidf o« »5DOF 5. OREAR X R, ExEa b

TEEE RS & O RHREE TH b BT 5 i BROSISHEEE & CDBED y=0 b5 ORFHETH 5
FHEZ LT, RiC—HBOBRZPHNIEBEETE S 4DV THEIFLTAL S, Fig 11 OTELIKC

P,
P,

Fig. 9. Diagram of octagonal hauling drum
Py; Initial position of a fish-hook at initial angle «
P;; Position of a fish-hook at angle o
H.D; Hauling drum F.R; First guide roller
S.R; Second guide roller !; Length 0,0.
l;; Length from O, to H.D at initial angle a
l;; Length from O, to H.D at angle ¢
a; Initial angle r; Radius of rotation
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Fig. 10. Velocity time curve of s fish-hook when using the octagonal hauling drum
A; Hauling velocity of a fish-hook

B; Velocity of a fish-hook projected at maximum velocity of A
C; Displacement of a fish-hook in the case of B
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Fig. 11. Diagram of flat board hauling drum
P,; - Initial position of a fish-hook
P,; Position of fish-hook at angle 6
H.D; Hauling drum F.R; First guide roller
S.R; Second guide roller l; Length 0,0,
1;; Length from O, to H.D at angle 6
r ; Radius of rotation
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Fig. 12. Velocity time curve of a fish-hook when usmg the flat- board ha,ulmg drum
A; Hauling velocity of a fish-hook
B; Velocity of a fish-hook projected at maximum velocity of A
C; Displacement. of.a fish-hook in the case of B
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