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On the Effect of Trail Rope as a Jury Rudder of a Small
Fishing Boat-—I.
Preliminary Experiments of Resistance and
Yawing by a Model Ship

Yoshikazu NARASAKO and Toshio TAKEDA

Abstract

The effect of trail rope was studied by the resistance and yawing experiments.
A model of a tuna long liner of gross tonnage about 260 tons was used. Figures 1
and 2 show the plans of the experiments.

When a boat makes head at a higher speed than 3 knots relative to the surface
water, the effect on the course stability of the trail rope as a Jury rudder is very
marked, while less so at a higher speed than 5 knots. In the case where the speed
was 4.4 knots, the boat without trail rope showed a critical yawing angle 12°. The
angle increased to 15° with rope of straight line type and to 24° with rope of U-line
type. The boat with trail rope, especially of U-type, shows a faster damping period
of yawing (Fig. 4a and 4b).

This type of a Jury rudder seems to be very useful in the case of strong gale.
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Fig. 1. Types of the trail rope.

Table 1. Resistance under running condition.

Model Ship Rope of Straight Rope of U-line
r.p.m. v m/sec V knots T BT lins tyoe T gr type vhgr

200 Model Ship 0.26 6.58 31.58 32.89
Actual Ship 1.55 3.01

250 Model Ship 0.31 9.21 40.79 44.73
Actual Ship 1.85 3.60

300 Model Ship 0.38 11.84 44.74 60.53
Actual Ship 2.26 4.39

350 Model Ship 0.44 19.74 51.31 71.05
Actual Ship 2.62 5.09

400 Model Ship 0.49 26.32 57.89 82.89
Actual Ship 2.92 5.68
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Fig. 2. The apparatus for measurement of angle and half period of yawing.
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Table 2a. Yawing under rest condition.
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A S

AB 25cm
BG 24cm
GE 14.6cm
D’E 10.2cm
D'D 7.7cm

CE 1.2cm

(v :0 m/sec)

0 0, 05 03 04 On
Yawi Angle (° -
K awing Angle (O =™ s 35 1 0.5 0
Without rope _ gl
Half Period to t1 to t3 t1 tn
sec
S 0 425 375 345 335 3.6
) 0o 0 0 03 04 On
With rope of ~ YaWwing Angle O — 1 0.5 0
straight — " " . 5
ine t L 2 3
Upe type Half Period (sec) : : L .
0 495 3.7 3.25 3.45 41
o 01 02 03 N On
Yawing Angle (°)
With rope of 20 7.5 3 1 0
U-line type t t t ts t t
Half Period (sec) L - : t =
0 425 355 3.6 3.8
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Table 2b. Damp in the yawing angle under rest condition. (v :0 m/sec)
0 0m () 40 (%)
B0 20 13.75 125
) By 7.5 5.5 40
Without rope 0y 3.5 995 25
03 1.0 0'75 0'5
in 0.5 ' :
0o 2l 13.75 12.5
. 01 7.5 5.25 15
With rope of straight line type 02 3 20 20
03 LY 0.75 0.5
04 0.5 . :
o a2 13.75 12.5
With rope of U-line type 01 5 5.25 4.5
2 2.0 2.0
03 1
20 & O———0O Without rope
&— —a With rope of straight line type
% ----x With rope of U-line type
15
Under rest condition (V 0lgec)
10
5 -
4 R
\\
[§] o] TEOR— P . s i
5 0 15 20
=&} t, (sec)
%
- 10
TFig. 3a. The damping curves showing the effect of trail rope on yawing

under rest condition.
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M- - - X With rope of U-line type
15
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10
5
- Sravd

t (sec)

Fig. 3b. The declining angle curves showing the effect of trail rope on
yawing under rest condition.

O—O0 without rope
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X~ ---X With rope of U-line type
Under rest condition (V omsec)
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ab’
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Ee—
On

Fig. 3c. The extinction curves showing the effect of trail rope on yawing
under rest condition,



ZEEG0 - AT NS IR Y 2 IR B — T DR ST T 171

Table 3a. Yawing under running condition. (v :0.31 m/sec)

o 01 On
Yawing Angle (*) a0 . R .
Without rope
% to t tn
Half Period (sec) = ——— —
0 10.85 2.1
; o 01 04
Yawing Angle (%) 5 —_— - - .
With rope of straight line type . . 3
Half Period (sec) S . S .
0 8.35 2.3
0 0 0
Yawing Angle (°) —2(:) - 1,1 - L
With rope of U-line type
. to 11 ta
Half Period (sec) = = B

Table 3b. Damp in the yawing angle under running condition. (v :0.31 m/sec)

'0(;)7

0m ) 46 )
Without rope i e 105 19
. . L 0o 20
With rope of straight line type o, 1 10.5 19
With rope of U-line type %o 2y 10.5 19

0y 1

© O ywithout rope

A— —A With rope of straight 1line type

X----% With rope of U-line type

Under running condition (V Q}lfﬁéc)

15

10

|

t (sec)

4

Fig. 4a. The damping curves showing the effect of trail rope on
yawing under running condition (V: 031 m/sec).
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Fig. 4b. The declining angle curves showing the effect of trail rope on
yawing under running condition (V: 0.31 m/sec).
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