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Abstract.
On the Tension of Towing Hawsers of Ships and also of Chain Cables of Mooring Buoys.
By Keizo Ueno, Xogakuhakusi, Member.

In the fore part of this paper the author discussed the tension occurred in the
towing hawser of ships when they meet regular waves and gusts, assuming that the
profile of the towing hawser is a catenary curve and the weight of the hawser per
unit length is constant, and neglecting water resistances to the motions of the hawser
in water, and the following results are obtained: If so long heavy hawser as 7/7. is
very large, where 7' is a period of free oscillationt of the hawser and 7, ig a period of
encounter of ships and waves, is used, the tension in the hawser is affected only by
winds but by no wave, and even this winds’ effect is safely so small as the hawser
can not be cut off, whereas the tension in a short light hawser is much affected by
both waves and winds, and especially, if 7/7. is unity, the tension is steeply augumen-
ted from time to time, and finally the hawser will be cut off, but even their effects
either can be minimized by adjusting the phase difference between the towing and
towed ships to the encounter waves, or can be free from the synchronism between 7%
and 7., by changing the length of the hawser, the speed and course of the towing
ships. It is cleared up that in all cases the smaller towing ship is used, the smaller
the effects of waves and winds on the tension in the hawser is.

In the after part of this paper the author discussed similarly as above the tension
occurred in the chain cables of mooring buoys when ships moored in sea of some depth
of water meet regular waves and gusts, and the following results are obtained: If so
large heavy chain cables ag 7/Tw is very large, where 7 is a period of free oscillation
of the chain cables and 7w is a period of waves, is used, the tension in the chain cables
is affected only by winds but by no wave, whereas the tension in short light chain
cables is much affected by both waves and winds, and especially, if 7/7w is unity, the
tension is steeply augumented from time to time, and finally they will be cut off. It
is therefore advisable to use as large heavy chain dables as posgible in order to be
free from the cutting off.
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