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On the Auto-Piloting of Training Ship, the ‘‘Koyo-Maru”’
(1,215 GT Type) —L
Statistical Analysis of Rudder Angle and Deviated
Angle due to Changes in Rudder and Weather Adjust Mechanisms
By
Sueo TAKASHIMA, Masato HAMAGUCHI, Kojiro MOTOMURA

and Satoru SANETO

Recently, most of the served ships are helmed by an auto-piloting equipment. The
sensitivity of steering by auto-pilot is adjusted by rudder, rate and weather adjust
mechanisms in due consideration of the type of ship, speed, cargo condition, sea
condition and weather condition. The control of auto-pilot is done by choosing a
suitable combination of the notch of the rudder adjustment and of the weather one, for
the rate adjustment is usually fixed preliminarily. To find out the optimum combinations
according to various conditions, a series of experiment were carried out by the ‘“‘Koyo-
Maru,” right-hand single screwed training ship of side trawler type. And the following
results were obtained.

1) The “Koyo-Mdru’’ was inclined to turn right when the rudder was kept midship.

2) The difference of relative wind direction had little influence on the mean value of
rudder angle when sea condition was the grade 3 or less.

3) The different combinations from 0 to 3 notch of rudder adjustment and of weather
one had very little influence on the mean value of rudder angle and of deviated angle
from the assigned course.
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4) When the notches of both weather and rudder adjustmenis were between 0 and 3,
the notch of weather adjustment had a great influenee on the fluctuation of both
deviated and rudder angles. And the notch of rudder adjustment had no relation
to fluctuation of deviaied angle but had a great influence on the fluctuation of rudder
angle, when they were within the above-mentioned ranges.

5) When sailing in the sea condition below the grade 3, the auto-pilot adjusted to any of
the combinations of 0 or 1 notch of rudder and weather adjustments could maneuver
the ship with very small yawing and steering.
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B(m) 11.200 Normal trim (m)
D(m) 5.600 BHP (ps) 1,800

Fig. 1 Body plan and contours of stem and stern of the ship.
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Relative wind direction

Relative wave direction

Relative swell direction

Fig. 2

rpm

o 3 g
& & &
()] (5] i3]
R L <
w 4] 15}
= = =
5 5«; 5
b= 409 = 409 - 409%
] w?{}
~
6ok Relative wind speed 6ol Consumption of fuel oil ol Speed
B B B %
40 404- 40
% % %
- fome
205 204~ % 20 7
E L;l WWL;IMF ’;177
0 4 8 12 16 30 32 739 41 8 10 12 14
m/s £/10 min. kt
eob Relative wave height sol- Propeller revolution 6ol szeel height
7 7
40 401- 40 =
% i % B % i o
20 201 7 20}
9 % mﬂ . vaw) LJI i P2 m mri
0.0 0.2 0.4 0.6 0.8 175 177 700 202 0.0 0.8 1.6
m

Frequency distribution of the sailing conditions during the experiment.
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Rudder adjustment

Weather adjustment
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Fig, 3—1 Mean value of rudder and deviaied angles from the course in relation
to weather adjustment.
Notes @ : Rudder angle 0 : Deviated angle from the course

Relative wind direction y: Swell direction
Y. Wave direction
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Fig. 3—2 Mean value of rudder and deviated angles from the course in relation

to rudder adjustment.
Note Symbols are shown in Fig. 3-1.
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Fig. 41 Ratio of variance of rudder angle to variance of deviated angle from
the course in relaiion to weather adjustmeni.
Notes @: Ratio of variance Other symbols are shown in Fig. 3—1.
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Rudder adjustment
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Fig, 5—1 Standard deviation of rudder angle and deviated angle from

the course in relation to weather adjustment.
Note Symbols are shown in Fig. 3—1.
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Fig. 5-2 Standard deviation of rudder angle and deviated angle from

the course in relation to rudder adjustment.
Note Symbols are shown in Fig. 3—1.
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