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MECHANISM

3 Mechanism of GATE RUDDER® for achieving energy saving

Rudder placed in parallel both sides of the propeller reduce not only the resistance by the rudder,
but also cavitation and toe angle of offset rudder (counter-steering) and these advanced mechanism
affects multiply during the operation of the vessel to achieve fuel (energy) saving.

©OReduce resistance of rudder

Instead of placing behind the propeller, which is conventional construction, by placing two unsymmetrical rudder blades in parallel both sides of the
propeller, reduce resistance of rudder and by the rudder blades create thrust to reduce hull resistance on self-propulsion condition.
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@ Suppress cavitation

Since GATE RUDDER® SYSTEM could create thrust, necessary thrust of propeller (to make same ship’s speed) could be reduced and cavitation could also
be reduced, Further more by rectifying the stream facing to the propeller, the occurrence of cavitation is suppressed. Furthermore, since speed of the
stream facing to the propeller is also rectified, torque nonuniformity is reduced to improve fuel consumption of main engine.
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©Reduce counter-steering 1y SWay of Bow .
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SAFETY

Create High safety operation

GATERUDDER®SYSTEM create excellent safety
Location of the rudder blades on crabbing mode made turn around at a point and move horizontally available.

Crabbing mode made Turn around & Move horizontally
By crabbing mode of GATE RUDDER®, one of standard modes, which two rudder blades are turned behind the propeller, vessel could be turned around on
the spot and also move horizontally. If vessel operate bow thruster together with crabbing mode, it is easier to birthing and unberthing in the harbor.

Turn around at a point Move horizontally

Location of the rudder blades on crabbing mode

Vessel could be operated with only one rudder blade working
Even if one side of rudder is out of order, vessel could turn around
even with only one rudder blade working normally.

Tumlng to starboard only by starboard side rudder

Structural design considering safety

In order to have safe and appro-
priate structure, FEM* is applied

for the calculation. the strength CI NI(
calculation of the rudder (rudder ass
Turning to starboard only by port side rudder

Turning to port only by starboard side rudder

blade and rudder stock) hasbeen A P P R O V E D
approved by Class NK.

*Finite Element Method
Tumlng to port only by port side rudder

Turning test of MV SHINKO installed GATE RUDDER® (working one rudder blade only)

*By newly dedicated Auto pilot, the vessel equipped
GATE RUDDER@ could be maneuvered in the same

way as other vessels with ordinary rudder

Auto pilot (dedicated by Tokyo Keiki Inc.) controls two rudder blades to have

best performance of the vessel operation.

The crew of the vessel (installed GATE RUDDER@) can operate the vessel

without any special feeling because of two rudder blades to reduce the stress-

of the crew. Auto pilot PR-9000-GT specially dedicated for
GATE RUDDER@ SYSTEM

@To optimize rudder angle of GATE RUDDER
@Dial switch for the crabbing mode is applicable




Total engineering for

GATE RUDDER’ SYSTEM

In order to optimize the vessel’s performance, GATE RUDDER® SYSTEM should integrate
GATE RUDDER®, Auto pilot with customized algorithm, steering gear, propeller
(either CPP or FPP) and its shafting by total engineering.
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