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Design and Experimental Verification on a Towing Winch
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Abstract : This paper contains the design specification and detail design for a towing winch system. We
analyze operating condition of the system and decide the design specification for the winch system, and also
perform a detail design for the subsystem such as hydraulic winch system, control equipment and power supplier
at the full scale development. The performance of designed towing winch is established by load tests and sea

trial tests.
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Fig. 1. Configuration of a towing winch.
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Fig. 2. Operating concept of the system.
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Table 1. Characteristic data of towing cables.
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Table 2. Required force of towing cables.
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Fig. 3 Cable strength curve.
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Fig. 4. Designed winch drum and structure.
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Fig. 5. Configuration of a transfer device.
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Fig. 6. Configuration of a roller width control
system.
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Fig. 7. Load analysis of a transfer device.
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Fig. 8 Hydraulic circuit.
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Fig. 9. Configuration of winch controller.
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Fig. 10. Circuit of winch drum.
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Fig. 11. Circuit of cable winding alignment.
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Fig. 12. Circuit of operating status display.
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Fig. 13. Test of pulling/bracking force.
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Fig. 14. Result of pulling.
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Fig. 15. result of bracking force force.
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Fig. 16. Test result of cable winding alignment.
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Fig. 19. Result of static force farce.
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Fig. 21. Result of cable winding.
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