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Mechanisms of squid falling off and preventing
dropping out from jig of automatic jigging machine

Sadami YADA*, Haibo Guo*
Masayoshi Topa* and Yoshihiko NAKAMURA *

Abstract : The mechanisms of squid falling off and preventing squid dropping out from a jig of
an automatic jigging machine were theoretically analysed. The results were as follows :

1. Because of centrifugal force, the probability of squid automatically falling off from the jig on
the guide roller increased when drum rotated with a faster angle velocity.

2. Hook open angle was determined according to a synthesis of squid falling off from the jig and

the jigging operation effect.

3. When the hook open angle is further smaller, the catch efficiency of the jig is raised, and con-
tributing to reduce the squid dropping out from the jig.

4. In order to prevent large size squid dropping out from the jig, the following methods were
concluded to be effective by means of enlarging the jig, widening the hook, and using a multi

step hook.
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Fig. 1. Schemes of jigs and Jig hooking into squid. x:length of hook, d: diameter of hook, d.
- horizontal length of hook, #: radius of jig bottom, d,: vertical length of hook, B : open
angle of hook, 7,: radius of ordinary jig, 7.: radius of improving jig, D: diameter of squid
arm, F': pulling force, x.: length of hook cutting across squid arm, z.: length of hook point,
¢ : angle of hook point, d;: distance from upper-hook to under-hook of jig.
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Table 1. Tear tensile and stress of squid arm.

Stress of squid arm

Case Weight Length Tear Oxu Tear oxu Tensile Guun
No. (& (mm) (gf/mm?®) (gf/mm*) (gf/mm?®)
(1 hook) (2 hooks) (3 hooks)
1 292 250 489 58.2 34.5
2 285 240 540 56.5 35.3
3 280 238 547 54.8 324
4 290 250 532 55.7 32.8
5 288 247 497 49.8 34.8
Average 287 245 521 55.0 34.0
Note : 1. Samples were caught fresh squids
2. Hooked position was centre of squid arm’s diameter and length
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Fig. 2. Scheme of squid jigging operation. L,:
long side length of drum, L,: short side
length of drum.
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Fig.3. Scheme of squid on guide roller and squid falling off from jig. f: frictional force, m: mass
of squid, 7: radius of guide roller, w: angle velocity of drum, g: acceleration of gravity, a:
contact angle between fishline and guide roller, 6 : angle between the line of squid mid
point with guide roller center and horizontal line with squid fall off guide roller, X: X axis,
Y: Y axis, L.: length of squid arm, L.: length of squid head, A ,: hooked area of squid head.

1.0

0.8

0.6

0.4

0.2

Coefficient of velocity lost(x)

O } !

1 1 1 |

0 20 40

60 80 100 120

Contact angle( @) between fishline and guide roller(®)
Fig. 4. Relationship between contact angle(a ) and coefficient (k) of velocity lost.
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Fig.5. Relationship between angle velocity () and angle ( §) between the line of squid mid-
point with guide roller center and horizontal line with squid fall off guide roller. This fig-
ure is the calculation of equation (4), calculation condition: friction factor of squid to guide
roller ,: 0.30, radius of guide roller r: 0.07m, acceleration of gravitly g: 9.8m/s%
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Fig. 6. Relationship between hook open angle ( ) and acceleration (a.) of squid when it falls
off jig. This figure is the calculation of equation (5), calculation condition: friction factor
of squid to hook ,: 0.30, angle( ) between the line of squid midpoint with guide roller
center and horizontal line with squid fall off guide roller, angle of squid to horizontal line

6 : 77°, acceleration of gravity g: 9.8m/s”
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