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Mechanical studies on the frictional rope-net hauler

I. The behavior of ropes on the rotating cylindrical drum

Nariharu YamasarTa and Shuzo IcARAsHI

Abstract

The frictional rope-net hauler generally called “Capstan” is one of the most
important machines in fishery. But there has been little scientific research done on
how to design drum shapes or about the relative position between a drum and
the rope guides on board, although these are of value as an abrasion mechanism
between the ropes and the drum. There has also been little research done on how
to actually handle them.

The present paper aims at analysing theoretically and experimentally a moving
state of ropes on a drum. The model experiment was carried out using two
types of cylindrical drums made of acrylic (dia: 29.5 mm, 49.5 mm-length: 180.0
mm) and well-stretched cotton threads (dia: 2.0mm). If we make certain
assumptions, then the theoretical analysis will accord with the results of the
experiment. The assumptions are 1) threads have no stretch, 2) threads are
flexible and 3) there is no slippage between the threads and the drum.

The moving state of the threads on a drum is approximately divided into three
periods, as follows: 1) Transient period; drum rotates from initial condition
to N(the number of coiled threads), 2) Ordinary non-contact period; until threads
contact each other after N revolution and 3) Ordinary contact period; umtil
undesirable coiling of threads occurs.

It was found that the threads directed to the drum caused the rotation to take
place on its longitudinal axis.
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Nomenclature

N: number of coiling threads on the drum
n: accumulated number of revolutions of the
Z drum
w: revolving angle of the drum (rad/sec)
R d=2xr: diameter of the thread (mm)
“’(‘ D=2xR: diameter of the drum (mm)
| Phn (R, 6n, 2n): contact point at high tension
| side
! P; (R, 6, 21) : contact point at low tension
L ! o side
iPh e i Py (R, 0, 25) : optional contact point on the
- - drum
! - ”::; d Qh(Rl'., O1, Zp): guide position at high tension
In < P side
| ° > Q Qi(R1, 0, Z;): guide position at low tension
R4 ! P 21 side co-ordinates
0 FS" R 0-XYZ: cartesian co-ordinates
X [ O-RO®Z: cylindrical co-ordinates
Subscript
Fig. 2. Schematic drawing of the co- h: high tension side 1: low tension side
ordinates and the drum feature.
Trajectory
-----: trajectory of P, -——- : trajectory of P,

--—-: trajectory of calculated line
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Fig. 3-a. Relationship between zp, 7 and e.
D=29.5 mm, R=14.8 mm, R;=220.0 mm, R;=88.0 mm
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Fig. 3-b. Relationship between zp, » and o.
D=29.5 mm, R=14.8 mm, Ry=88.0 mm, R;=220.0 mm
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Fig. 4-a. Relationship between 21, n and 6.
D=49.5 mm, R=24.8 mm, R;=220.0 mm, R;~88.0 mm
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Fig. 4-b. Relationship between zp, » and 6.
D=49.5 mm, R=24.8 mm, Ryp==88.0 mm, R;=220.0 mm
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Fig. 5-a. I. Transient period.
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Fig. 5-b. II. Ordinary non-contact period.
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Fig. 5-c. IIL. Ordinary contact period.
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