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Kazuhiro Toyoda

Fishing and Engineering
Reel
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2Joseph Needham's Science and Civilization in China: Volume 4, Part 2, 
Mechanical Engineering (1986, Taipei: Caves Books Ltd.)Wikipedia

��������1195������������
�	���
Chinese painter Ma Yuan's Angler on a Wintry Lake, featuring the oldest known 
depiction of a fishing reel

https://ja.wikipedia.org/wiki/%E9%A6%AC%E9%81%A0
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• ���� Spinning
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Baitcasting
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Spinning
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©SHIMANO


��
Bail
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Line roller

�	��
Spool

�����
Drag nob

����
Handle

���
Rotor
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Shimano parts list
STELLA C5000 HG
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• 	�+������$�)�$#&����������

Advantage: Long cast, little line trouble, easy to use
• ��+
���������!(*'��

Disadvantage: line twisted, power loss for winding up 
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https://fishingjapan.jp/fishing/3544
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©SHIMANO
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Handle

��������
Mechanical brake

��	�
Clutch

����
Spool

��������
Level winder
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Drag

Baitcasting reel



8

Shimano parts list
METANIUM DC XG
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• ��+��������������	��
Advantage: Big winding power, easy to find the bottom
• 
�+%"�)" (�������������

Disadvantage: Backlash, difficulty for long cast

9https://hajime-angler.com/backlash



������� Backlash
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https://www.halcyon.jp/products/products_01.php?ca_1_id=7&pro_id=17&e
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40 m/s, 30g, 1cm2



�� Technology

• ��
������ Anti-backlash
– �����	 Centrifugal brake system
– ��������	 Magnet brake system
– DC���	 Digital Control brake system

• ������ Magsealed®
• ��� Counter
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������ Centrifugal brake

• ���	���
��������������
Brake pins extended from spool due to centrifugal 

force  

12https://repobu.com/2017/06/01/19433/




����	��� Magnet brake

• ��� Eddy current
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RotationBrake
Magnet
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http://fishing.shimano.co.jp/product/reel/3824
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������ Magsealed®
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����
Magnetorheological
fluid

©DAIWA



���� Counter
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• �������������	��������
• 	
�������

• Measure spool rotation and show released line
• Microcomputer learns relation between line length 

and spool rotation
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FISHING METHOD AND REEL
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���� Eging
• ����� Spinning
– �����������
�

Cast Egi and jerk
– �������	PE0.8����������

PE line less than #0.8
Difficult for baitcasting to cast with fine line

18



$������ Rockfish game
• ���"&# Baitcasting
– ���	���

Easy to take bottom
– �!���#$����
�������
���%&	��

Need torque to wind up from bottom with full drag
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$#(& Tai-rubber
• '#%)+*

– PE0.8���"�
�!������������ ���
��

Easy to take bottom
– $#(&�������������!	��!

Need to wind up just after Tai-rubber bottoming

22
http://rapala.co.jp/storm_lures/dos.html



����� Ika-metal
• �����	������

Bait reel with counter
– ��
������
Important to adjust lure to precise depth
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Trout

• Spinning
– Casting small lure with fine line ~4lb
– Good drag performance
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*.').& Maintenance

• (+%"��! Tighten drag
• ��"	�� Wash reel with flowing water
– ���%,&�$#-"����������

Don’t use hot water in order not to remove grease 
or oil

• ��	"��� (+%"��������

Wipe water with cloth, loosen drag, and dry in the 
shade  
• �
 Oiling
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�� Oiling
• 	�������� Oil for high-rotating parts
• ��

������ Grease for parts force is applied
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From Shimano reel manual


