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(54) MARINE VESSEL MANEUVERING SYSTEM

(57) A marine vessel maneuvering system (100) in-
cludes a controller (41, 42) configured or programmed
to perform a propulsion reverse direction control to
change a direction of a propulsive force (F) of a propul-

sion generator (10) to a reverse direction when a user
operates an operator (30) to turn a marine vessel (110)
either counterclockwise or clockwise with the marine ves-
sel (110) turned either clockwise or counterclockwise.
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Description

[0001] The present invention relates to a marine vessel
maneuvering system, a marine vessel with a marine ves-
sel maneuvering system and a marine vessel maneuver-
ing method. In particularly, it relates to a marine vessel
maneuvering system that turns a marine vessel based
on a user’s operation on an operator.
[0002] A marine vessel that is turned based on a user’s
operation on an operator is known in general. Such a
marine vessel is disclosed in JP 2011-140272 A, for ex-
ample.
[0003] JP 2011-140272 A discloses a marine vessel
including a joystick (operator) to maneuver the marine
vessel, and a hull electronic control unit (ECU) to control
generation of a propulsive force by a propulsion gener-
ator and steering by a steering mechanism based on a
user’s operation on the joystick. In the marine vessel de-
scribed in JP 2011-140272 A, when the joystick is rotated
clockwise from a neutral position, the hull ECU controls
the steering mechanism and the propulsion generator to
steer the propulsion generator in a portside direction from
a reference position (a position at which the direction of
the propulsive force of the propulsion generator is parallel
to the forward-rearward direction of the marine vessel)
by a predetermined steering angle and generate a pro-
pulsive force. Thus, the marine vessel is turned clock-
wise. Similarly, when the joystick is rotated counterclock-
wise from the neutral position, the hull ECU controls the
steering mechanism and the propulsion generator to
steer the propulsion generator in a starboard direction
from the reference position by a predetermined steering
angle and generate a propulsive force. Thus, the marine
vessel is turned counterclockwise.
[0004] However, in the marine vessel described in JP
2011-140272 A, when an operation is performed to turn
the marine vessel counterclockwise (i.e., when the joy-
stick is rotated counterclockwise from the neutral posi-
tion) with the marine vessel turned clockwise (i.e., with
the joystick rotated clockwise from the neutral position),
it is necessary to steer the propulsion generator from a
portside rotation position to a starboard rotation position
with respect to the reference position after temporarily
stopping generation of the propulsive force by the pro-
pulsion generator, and then generate a propulsive force
by the propulsion generator again. The same applies
when an operation is performed to turn the marine vessel
clockwise with the marine vessel turned counterclock-
wise. That is, in the marine vessel described in JP
2011-140272 A, when the turning direction of the marine
vessel is reversed, it takes time (a few seconds, for ex-
ample) for the propulsion generator to be steered from
one of the starboard and portside rotation positions to
the other with respect to the reference position. There-
fore, it is desired to decrease the length of time between
performing an operation to reverse the turning direction
of the marine vessel and completing reversal of the turn-
ing direction of the marine vessel.

[0005] It is an object of the present invention to provide
a marine vessel maneuvering system and a marine ves-
sel that each decrease the length of time between per-
forming an operation to reverse the turning direction of
the marine vessel and completing reversal of the turning
direction of the marine vessel. According to the present
invention, said object is solved by a marine vessel
maneuvering system having the features of independent
claim 1. Preferred embodiments are laid down in the de-
pendent claims.
[0006] A marine vessel maneuvering system accord-
ing to a preferred embodiment includes an operator to
maneuver a marine vessel including a propulsion gener-
ator and a steering mechanism, and a controller config-
ured or programmed to control a propulsive force of the
propulsion generator and steering by the steering mech-
anism based on a user’s operation on the operator, and
the controller is configured or programmed to perform a
propulsion reverse direction control to change a direction
of the propulsive force of the propulsion generator to a
reverse direction when a user operates the operator to
turn the marine vessel either counterclockwise or clock-
wise with the marine vessel turned either clockwise or
counterclockwise.
[0007] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, the controller is config-
ured or programmed to perform the propulsion reverse
direction control to change the direction of propulsive
force of the propulsion generator to the reverse direction
when the user operates the operator to turn the marine
vessel either counterclockwise or clockwise with the ma-
rine vessel turned either clockwise or counterclockwise.
Accordingly, while the marine vessel is turned clockwise
or counterclockwise, the direction of the propulsive force
of the propulsion generator is changed to the reverse
direction such that the turning direction of the marine ves-
sel is reversed without steering the propulsion generator
from one of a portside rotation position (first rotation po-
sition) or a starboard rotation position (second rotation
position) to the other with respect to the reference posi-
tion. That is, when the turning direction of the marine
vessel is reversed, the time (several seconds, for exam-
ple) required to steer the propulsion generator from one
of the portside rotation position (first rotation position) or
the starboard rotation position (second rotation position)
to the other with respect to the reference position is elim-
inated. Consequently, the steering is not required, and
thus the length of time between performing an operation
to reverse the turning direction of the marine vessel and
completing reversal of the turning direction of the marine
vessel is decreased.
[0008] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, the controller is preferably
configured or programmed to perform the propulsion re-
verse direction control while a steering angle by the steer-
ing mechanism is maintained when the user operates
the operator to turn the marine vessel either counter-
clockwise or clockwise with the marine vessel turned ei-
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ther clockwise or counterclockwise. Accordingly, the pro-
pulsion reverse direction control is performed while the
steering angle by the steering mechanism is maintained
such that as compared with a case in which the propul-
sion reverse direction control is performed with the steer-
ing angle by the steering mechanism changed, a complex
control of the propulsive force of the propulsion generator
is significantly reduced or prevented after the direction
of the propulsive force of the propulsion generator is
changed to the reverse direction.
[0009] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, the operator preferably
includes a joystick that is rotated clockwise from a neutral
position to turn the marine vessel clockwise and is rotated
counterclockwise from the neutral position to turn the ma-
rine vessel counterclockwise, and the controller is pref-
erably configured or programmed to perform the propul-
sion reverse direction control when the user rotates the
joystick either counterclockwise or clockwise with the joy-
stick rotated either clockwise or counterclockwise and
the marine vessel turned either clockwise or counter-
clockwise. Accordingly, the direction of operation (direc-
tion of rotation) on the joystick is the same as the turning
direction of the marine vessel, and thus the joystick (op-
erator) is operated to reverse the turning direction of the
marine vessel in an intuitively easy-to-understand state.
[0010] In such a case, the controller is preferably con-
figured or programmed to control the steering mecha-
nism such that the propulsion generator is returned to a
reference position from either a portside rotation position
(first rotation position) or a starboard rotation position
(second rotation position) by the steering mechanism
when the joystick is rotated either clockwise or counter-
clockwise and is returned to the neutral position, and to
perform the propulsion reverse direction control with the
propulsion generator returned to either the portside ro-
tation position or the starboard rotation position by the
steering mechanism when the joystick is rotated either
counterclockwise or clockwise before the propulsion
generator is returned to the reference position by the
steering mechanism. Accordingly, a control (propulsion
reverse direction control) performed when the joystick
changes from a state of being rotated either clockwise
and counterclockwise to a state of being rotated either
counterclockwise or clockwise (i.e., when the joystick is
operated to reverse the turning direction of the marine
vessel) is distinguished from a control performed when
the joystick returns to the neutral position from a state of
being rotated either clockwise or counterclockwise (i.e.,
when the joystick is operated to stop the marine vessel).
At the reference position, the direction of the propulsive
force of the propulsion generator is parallel to the forward-
rearward direction of the marine vessel.
[0011] In a marine vessel maneuvering system includ-
ing the controller configured or programmed to perform
the propulsion reverse direction control with the propul-
sion generator returned to either the portside rotation po-
sition or the starboard rotation position by the steering

mechanism when the joystick is rotated either counter-
clockwise or clockwise before the propulsion generator
is returned to the reference position by the steering mech-
anism, the controller is preferably configured or pro-
grammed to perform the propulsion reverse direction
control when the joystick is switched from a state of being
rotated either clockwise or counterclockwise to a state
of being rotated either counterclockwise or clockwise in
a time shorter than a predetermined first length of time.
Accordingly, a case in which the joystick changes from
a state of being rotated either clockwise or counterclock-
wise to a state of being rotated either counterclockwise
or clockwise (i.e., the joystick is operated to reverse the
turning direction of the marine vessel) is easily distin-
guished from a case in which the joystick returns to the
neutral position from a state of being rotated either clock-
wise or counterclockwise (i.e., the joystick is operated to
stop the marine vessel). Consequently, a control to stop
the marine vessel is prevented from being performed
when the joystick is operated to reverse the turning di-
rection of the marine vessel, and a control to reverse the
turning direction of the marine vessel is prevented from
being performed when the joystick is operated to stop
the marine vessel.
[0012] In a marine vessel maneuvering system includ-
ing the controller configured or programmed to perform
the propulsion reverse direction control with the propul-
sion generator returned to either the portside rotation po-
sition or the starboard rotation position by the steering
mechanism when the joystick is rotated either counter-
clockwise or clockwise before the propulsion generator
is returned to the reference position by the steering mech-
anism, the controller is preferably configured or pro-
grammed to perform the propulsion reverse direction
control when a length of time during which the joystick is
located at the neutral position while the joystick is
switched from a state of being rotated either clockwise
or counterclockwise to a state of being rotated either
counterclockwise or clockwise is shorter than a prede-
termined second length of time. Accordingly, a case in
which the joystick changes from a state of being rotated
either clockwise or counterclockwise to a state of being
rotated either counterclockwise or clockwise (i.e., the joy-
stick is operated to reverse the turning direction of the
marine vessel) is easily distinguished from a case in
which the joystick returns to the neutral position from a
state of being rotated either clockwise or counterclock-
wise (i.e., the joystick is operated to stop the marine ves-
sel). Consequently, a control to stop the marine vessel
is prevented from being performed when the joystick is
operated to reverse the turning direction of the marine
vessel, and a control to reverse the turning direction of
the marine vessel is prevented from being performed
when the joystick is operated to stop the marine vessel.
[0013] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, the controller is preferably
configured or programmed to perform the propulsion re-
verse direction control while adjusting the propulsive

3 4 



EP 4 089 004 A2

4

5

10

15

20

25

30

35

40

45

50

55

force of the propulsion generator such that a magnitude
of the propulsive force of the propulsion generator with
respect to a magnitude of an amount of operation on the
operator to turn the marine vessel clockwise becomes
same as a magnitude of the propulsive force of the pro-
pulsion generator with respect to a magnitude of an
amount of operation on the operator to turn the marine
vessel counterclockwise when the user operates the op-
erator to turn the marine vessel either counterclockwise
or clockwise with the marine vessel turned either clock-
wise or counterclockwise. Accordingly, even when the
magnitude of the propulsive force of the propulsion gen-
erator with respect to the magnitude of the amount of
operation on the operator differs depending on a direction
in which the propulsive force is generated, the propulsive
force is adjusted such that the magnitude of the propul-
sive force of the propulsion generator with respect to the
magnitude of the amount of operation on the operator
does not differ, and the turning direction of the marine
vessel is reversed. In general, in order to make the mag-
nitude of the propulsive force of the propulsion generator
10 to move the marine vessel forward different from the
magnitude of the propulsive force of the propulsion gen-
erator to move the marine vessel rearward, the magni-
tude of the forward propulsive force generated in the pro-
pulsion generator is different from the magnitude of the
rearward propulsive force generated in the propulsion
generator even when the magnitude of the amount of
operation on the operator is the same.
[0014] In such a case, the operator preferably includes
a joystick that is rotated clockwise from a neutral position
to turn the marine vessel clockwise and is rotated coun-
terclockwise from the neutral position to turn the marine
vessel counterclockwise, and the controller is preferably
configured or programmed to control a magnitude of the
propulsive force of the propulsion generator to turn the
marine vessel according to a magnitude of an amount of
rotation of the joystick, and to perform the propulsion re-
verse direction control while adjusting the propulsive
force of the propulsion generator such that a magnitude
of the propulsive force of the propulsion generator with
respect to a magnitude of an amount of clockwise rotation
of the joystick becomes same as a magnitude of the pro-
pulsive force of the propulsion generator with respect to
a magnitude of an amount of counterclockwise rotation
of the joystick when the user operates the joystick to turn
the marine vessel either counterclockwise or clockwise
with the joystick rotated either clockwise or counterclock-
wise and the marine vessel turned either clockwise or
counterclockwise. Accordingly, the direction of operation
(direction of rotation) on the joystick is the same as the
turning direction of the marine vessel, and thus the joy-
stick (operator) is operated to reverse the turning direc-
tion of the marine vessel in an intuitively easy-to-under-
stand state. Furthermore, even when the magnitude of
the propulsive force of the propulsion generator with re-
spect to the magnitude of rotation of the joystick (opera-
tor) differs depending on the direction in which the pro-

pulsive force is generated, the propulsive force is adjust-
ed such that the magnitude of the propulsive force of the
propulsion generator with respect to the magnitude of
rotation of the joystick (operator) does not differ, and the
turning direction of the marine vessel is reversed.
[0015] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, the controller is preferably
configured or programmed to perform the propulsion re-
verse direction control on the propulsion generator cor-
responding to an electric propulsion device driven by a
motor. Accordingly, in the electrically driven marine ves-
sel, the length of time between performing an operation
to reverse the turning direction of the marine vessel and
completing reversal of the turning direction of the marine
vessel is decreased. Furthermore, unlike an engine, the
motor does not directly emit CO2, and thus a preferable
device structure is obtained from the viewpoint of SDGs.
[0016] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, a steering angle by the
steering mechanism is preferably 60 degrees or more
and 80 degrees or less when the operator is operated to
turn the marine vessel clockwise or counterclockwise.
Accordingly, the steering angle by the steering mecha-
nism is 60 degrees or more and 80 degrees or less, and
thus the turning radius of the marine vessel is relatively
small when the marine vessel is turned. For the present
teaching it has been confirmed by experiments that when
the marine vessel is turned, the turning radius of the ma-
rine vessel becomes relatively small when the steering
angle by the steering mechanism is 60 degrees or more
and 80 degrees or less.
[0017] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, the controller is preferably
configured or programmed to perform the propulsion re-
verse direction control on the propulsion generator pro-
vided in one outboard motor, which is attached to a hull
of the marine vessel, based on a user’s operation on the
operator. Accordingly, in the marine vessel (an outboard
motor boat including one outboard motor) including the
hull to which one outboard motor is attached, the length
of time between performing an operation to reverse the
turning direction of the marine vessel and completing re-
versal of the turning direction of the marine vessel is de-
creased.
[0018] In a marine vessel maneuvering system accord-
ing to a preferred embodiment, the controller is preferably
configured or programmed to perform the propulsion re-
verse direction control again when the user operates the
operator to turn the marine vessel either clockwise or
counterclockwise with the direction of the propulsive
force of the propulsion generator changed to the reverse
direction. Accordingly, even when an operation is per-
formed again to reverse the turning direction of the ma-
rine vessel, the turning direction of the marine vessel is
reversed again while the length of time between perform-
ing an operation to reverse the turning direction of the
marine vessel and completing reversal of the turning di-
rection of the marine vessel is decreased.
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[0019] The above and other elements, features, steps,
characteristics and advantages of preferred embodi-
ments will become more apparent from the following de-
tailed description of the preferred embodiments with ref-
erence to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a schematic view showing a marine vessel
according to a preferred embodiment.
FIG. 2 is a perspective view showing a marine pro-
pulsion unit according to a preferred embodiment.
FIG. 3 is a block diagram showing the structure of a
marine vessel maneuvering system according to a
preferred embodiment.
FIG. 4 is a schematic view showing the structure of
a steering mechanism of a marine propulsion unit
according to a preferred embodiment.
FIG. 5 is a perspective view showing a joystick to
maneuver a marine vessel according to a preferred
embodiment.
FIG. 6 is a first diagram illustrating the state of a
joystick and the state of a marine propulsion unit
when a marine vessel according to a preferred em-
bodiment is turned.
FIG. 7 is a second diagram illustrating the state of a
joystick and the state of a marine propulsion unit
when a marine vessel according to a preferred em-
bodiment is turned.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] Preferred embodiments are hereinafter de-
scribed with reference to the drawings.
[0022] The structure of a marine vessel maneuvering
system 100 and the structure of a marine vessel 110
according to preferred embodiments are now described
with reference to FIGS. 1 to 7. The marine vessel maneu-
vering system 100 is a system to maneuver the marine
vessel 110. The marine vessel maneuvering system 100
is provided in the marine vessel 110. Arrow FWD and
arrow BWD in the figures represent the front side and
the rear side of the marine vessel 110, respectively.
[0023] As shown in FIG. 1, the marine vessel 110 (ma-
rine vessel maneuvering system 100 (see FIG. 3)) in-
cludes a hull 111 and an outboard motor 112. The out-
board motor 112 is attached to a rear portion of the hull
111. Furthermore, only one outboard motor 112 is at-
tached to the hull 111 in the marine vessel 110. That is,
the marine vessel 110 is an outboard motor boat including
one outboard motor. The marine vessel 110 is a relatively
small marine vessel. The marine vessel 110 is used for
sightseeing in a canal and a lake, for example. The out-
board motor 112 is an example of a "marine propulsion
unit".

[0024] As shown in FIG. 2A, the outboard motor 112
includes a propulsion generator 10 to generate a propul-
sive force F (see FIG. 1) in order to propel the marine
vessel 110 (see FIG. 1), and a steering mechanism 20
to steer the propulsion generator 10. The expression
"steer the propulsion generator 10" refers to changing
the direction of the propulsion generator 10 in the out-
board motor 112 (and thus in the marine vessel 110).
[0025] The propulsion generator 10 includes a propel-
ler 11. As shown in FIG. 3, the propulsion generator 10
includes a motor 12. The propeller 11 (see FIG. 2A) ro-
tates as the motor 12 rotates such that the propulsion
generator 10 generates the propulsive force F (see FIG.
1). That is, the propulsion generator 10 is an electric pro-
pulsion device driven by the motor 12. When the propeller
11 rotates in a forward direction, the direction of the pro-
pulsive force F is forward in the propulsion generator 10.
When the propeller 11 rotates in a reverse direction, the
direction of the propulsive force F is rearward in the pro-
pulsion generator 10.
[0026] As shown in FIG. 4, the steering mechanism 20
includes a motor 21, a steering shaft 22 fixed to the pro-
pulsion generator 10 (see FIG. 2A), and a plurality of
gears 23 to transmit the rotational force of the motor 21
to the steering shaft 22. The steering shaft 22 is a shaft-
shaped member. The motor 21 is a DC motor with a
brush, for example. The plurality of gears 23 include a
spur gear 23a, a spur gear 23b, a spur gear 23c, a spur
gear 23d, a worm gear 23e, and a worm wheel 23f, for
example.
[0027] The spur gear 23a is fixed to a rotation shaft of
the motor 21 to rotate coaxially with the rotation shaft of
the motor 21. The spur gear 23b meshes with the spur
gear 23a. The spur gear 23c is fixed to the spur gear 23b
to rotate coaxially with the spur gear 23b. The spur gear
23d meshes with the spur gear 23c. The worm gear 23e
is fixed to the spur gear 23d to rotate together with the
spur gear 23d. The worm wheel 23f meshes with the
worm gear 23e. The worm wheel 23f is fixed to the steer-
ing shaft 22 to rotate coaxially with the steering shaft 22
about a steering center axis A1.
[0028] The steering mechanism 20 rotates the steering
shaft 22 due to rotation of the motor 21 to steer the pro-
pulsion generator 10 (see FIG. 2A). In the steering mech-
anism 20, the rotation of the motor 21 is decelerated by
the plurality of gears 23 (at a reduction ratio of about
1/400, for example) and transmitted to the steering shaft
22.
[0029] Thus, as shown in FIG. 2B, the steering mech-
anism 20 steers the propulsion generator 10 in a portside
direction from a reference position P10 (a state in FIG.
2A) (rotates the propulsion generator 10 counterclock-
wise). As shown in FIG. 2C, the steering mechanism 20
steers the propulsion generator 10 in a starboard direc-
tion from the reference position P10 (rotates the propul-
sion generator 10 clockwise). As shown in FIG. 1, at the
reference position P10, the direction of the propulsive
force F of the propulsion generator 10 is parallel to the
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forward-rearward direction of the marine vessel 110.
[0030] Thus, the direction of the propulsive force F of
the propulsion generator 10 is changed to a desired di-
rection with respect to the hull 111 (see FIG. 1) (within a
predetermined angular range in which the propulsion
generator 10 is steerable). In FIG. 1, a state in which the
propulsion generator 10 is located at the reference posi-
tion P10 and a state in which the propulsion generator
10 is steered in the portside direction from the reference
position P10 by a steering angle θ and the direction of
the propulsive force F is forward in the propulsion gen-
erator 10 are shown by a broken line and a solid line,
respectively.
[0031] As shown in FIG. 3, the hull 111 includes an
operator 30 to maneuver the marine vessel 110 (see FIG.
1). The operator 30 receives a user’s (a user of the marine
vessel 110) operation. The operator 30 includes a remote
control 31, a steering wheel 32, and a joystick 33. The
joystick 33 is an example of an "operator".
[0032] The remote control 31 includes a lever, and
when the lever is operated, the magnitude of the propul-
sive force F (see FIG. 1) of the propulsion generator 10
(the rotation speed of the propeller 11 (see FIG. 1)) and
the direction of the propulsive force F in the propulsion
generator 10 (the rotational direction of the propeller 11)
are adjusted.
[0033] The steering wheel 32 is rotatable, and the
steering wheel 32 is rotated such that steering of the pro-
pulsion generator 10 by the steering mechanism 20 (the
direction of the propulsion generator 10) is adjusted.
Thus, an operation on the remote control 31 and an op-
eration on the steering wheel 32 are combined such that
the marine vessel 110 (see FIG. 1) is translated (moved
forward, rearward, transversely, and obliquely while the
direction of the hull 111 (see Figure 1) is maintained) or
turned, for example.
[0034] As shown in FIG. 5, the joystick 33 includes a
base 33a and a lever 33b. The lever 33b is attached to
the base 33a so as to be tiltable and rotatable. The lever
33b is urged by an urging member such as a spring to
automatically return to a neutral position P20 when not
operated by the user. At the neutral position P20, the
lever 33b is upright and is not rotated.
[0035] Operations on the joystick 33 are roughly divid-
ed into three operations: an operation to tilt the lever 33b,
an operation to tilt and rotate the lever 33b, and an op-
eration to rotate the lever 33b.
[0036] The operation to tilt the lever 33b corresponds
to an operation to translate the marine vessel 110 (see
FIG. 1). That is, when the lever 33b is tilted, the magnitude
of the propulsive force F (see FIG. 1) of the propulsion
generator 10 (see FIG. 2) (the rotation speed of the pro-
peller 11 (see FIG. 1)) is adjusted according to the
amount of tilting of the lever 33b, and the direction of the
propulsive force F in the propulsion generator 10 (the
rotational direction of the propeller 11) and the steering
of the propulsion generator 10 by the steering mecha-
nism 20 (see FIG. 2) (the direction of the propulsion gen-

erator 10) are adjusted according to the tilting direction
of the lever 33b.
[0037] The operation to tilt and rotate the lever 33b
corresponds to an operation to rotate the marine vessel
110 (see FIG. 1). That is, when the lever 33b is tilted and
rotated, the magnitude of the propulsive force F (see FIG.
1) of the propulsion generator 10 (see FIG. 2) (the rotation
speed of the propeller 11 (see FIG. 1)) is adjusted ac-
cording to the amount of tilting of the lever 33b such that
the marine vessel 110 is rotated, and the direction of the
propulsive force F in the propulsion generator 10 (the
rotational direction of the propeller 11) and the steering
of the propulsion generator 10 by the steering mecha-
nism 20 (see FIG. 2) (the direction of the propulsion gen-
erator 10) are adjusted according to the tilting direction,
the rotational direction, and the amount of rotation of the
lever 33b.
[0038] The operation to rotate the lever 33b corre-
sponds to an operation to turn the marine vessel 110
(see FIG. 1) (change the direction of the hull 111 (see
FIG. 1) on the spot). That is, when the lever 33b is rotated,
the magnitude of the propulsive force F (see FIG. 1) of
the propulsion generator 10 (see FIG. 2) (the rotation
speed of the propeller 11 (see FIG. 1)) is adjusted ac-
cording to the amount of rotation of the lever 33b such
that the marine vessel 110 is rotated, and the steering of
the propulsion generator 10 by the steering mechanism
20 (see FIG. 2) (the direction of the propulsion generator
10) is adjusted according to the rotational direction of the
lever 33b.
[0039] According to preferred embodiments, when the
joystick 33 is operated to turn the marine vessel 110 (see
FIG. 1) clockwise or counterclockwise, the steering angle
θ (see FIG. 1) by the steering mechanism 20 (see FIG.
2) is about 60 degrees or more and about 80 degrees or
less. Specifically, when the lever 33b is rotated, the steer-
ing mechanism 20 steers the propulsion generator 10 at
a predetermined steering angle θ regardless of the
amount of rotation of the lever 33b. The predetermined
steering angle θ is uniquely (for example, 70 degrees)
set in advance from a range of about 60 degrees or more
and about 80 degrees or less. Turning of the marine ves-
sel 110 is described below in detail.
[0040] As shown in FIG. 3, the marine vessel maneu-
vering system 100 includes a first controller 41, a second
controller 42, and a control switch 43. The first controller
41, the second controller 42, and the control switch 43
include circuit boards including a central processing unit
(CPU), a read-only memory (ROM), a random access
memory (RAM), etc., for example. The second controller
42 is an example of a "controller".
[0041] The first controller 41 controls the propulsive
force F (see FIG. 1) of the propulsion generator 10 and
steering by the steering mechanism 20 based on user’s
operations on the remote control 31 and the steering
wheel 32. The second controller 42 controls the propul-
sive force F of the propulsion generator 10 and steering
by the steering mechanism 20 based on a user’s opera-
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tion on the joystick 33.
[0042] The first controller 41 and the second controller
42 perform a feedback control on the propulsive force F
(see FIG. 1) of the propulsion generator 10 and steering
by the steering mechanism 20 by a PI control. Specifi-
cally, the propulsion generator 10 includes a propulsion
controller 13 and a rotation speed sensor 14. The pro-
pulsion controller 13 includes a motor driver and an in-
verter, for example. The rotation speed sensor 14 detects
the rotation speed of the motor 12. The first controller 41
and the second controller 42 control the rotation speed
of the motor 12 via the propulsion controller 13 such that
the rotation speed of the motor 12 detected by the rotation
speed sensor 14 becomes a target value.
[0043] The steering mechanism 20 includes a steering
controller 24 and a steering angle sensor 25. The steering
controller 24 includes a motor driver, for example. The
steering angle sensor 25 detects the rotation angle of the
steering shaft 22 (see FIG. 4). As shown in FIG. 4, the
steering mechanism 20 includes a sensor gear 26. The
sensor gear 26 includes a spur gear 26a and a spur gear
26b. The spur gear 26a is fixed to the worm wheel 23f to
rotate coaxially with the worm wheel 23f. The spur gear
26b meshes with the spur gear 26a and rotates about a
steering angle sensor axis A2. Although not shown in
FIG. 4, the steering angle sensor 25 is provided in the
vicinity of or adjacent to the spur gear 26b to detect the
amount of rotation of the spur gear 26b. The steering
angle sensor 25 is an optical sensor or a magnetic sen-
sor, for example. As shown in FIG. 3, the first controller
41 and the second controller 42 control the rotation speed
of the motor 21 via the steering controller 24 such that
the rotation angle of the steering shaft 22 detected by
the steering angle sensor 25 becomes a target value.
[0044] The control switch 43 switches between a state
in which the first controller 41 controls the propulsive
force F (see FIG. 1) of the propulsion generator 10 and
steering by the steering mechanism 20 and a state in
which the second controller 42 controls the propulsive
force F of the propulsion generator 10 and steering by
the steering mechanism 20. As shown in FIG. 5, a joystick
mode switch 33c is provided on the base 33a of the joy-
stick 33. The joystick mode switch 33c is pressed such
that the control switch 43 switches between a state in
which the marine vessel maneuvering system 100 re-
ceives an operation on the joystick 33 (joystick mode)
and a state in which the marine vessel maneuvering sys-
tem 100 does not receive an operation on the joystick 33.
[0045] As shown in FIG. 6A, when an operation is per-
formed to turn the marine vessel 110 clockwise (when
the user gives an instruction to turn the marine vessel
110 clockwise), the second controller 42 (see FIG. 3)
controls the propulsion generator 10 and the steering
mechanism 20 (see FIG. 2) such that the propulsion gen-
erator 10 is steered in the portside direction (rotated
counterclockwise) and a forward propulsive force F in
the propulsion generator 10 (see FIG. 2) is generated.
The "operation to turn the marine vessel 110 clockwise"

corresponds to rotating the joystick 33 clockwise from
the neutral position P20 (the state of FIG. 6B). That is,
the joystick 33 is rotated clockwise from the neutral po-
sition P20 in order to rotate the marine vessel 110 clock-
wise. Then, while the propulsion generator 10 is steered
in the portside direction and a forward propulsive force
F is generated in the propulsion generator 10, the marine
vessel 110 turns clockwise. While the clockwise turn in-
struction is continued, a state in which the marine vessel
110 turns clockwise is maintained.
[0046] As shown in FIG. 6B, when the marine vessel
110 turns clockwise (the state of FIG. 6A) and the user
no longer gives an instruction, the second controller 42
(see FIG. 3) controls the propulsion generator 10 and the
steering mechanism 20 (see FIG. 2) such that generation
of the propulsive force F by the propulsion generator 10
(see FIG. 2) is stopped and the propulsion generator 10
is steered (returned) to the reference position P10. The
expression "the user no longer gives an instruction" cor-
responds to a state in which the joystick 33 has been
returned to the neutral position P20. That is, according
to preferred embodiments, the second controller 42 con-
trols the steering mechanism 20 such that the propulsion
generator 10 is returned to the reference position P10
from either a portside rotation position (first rotation po-
sition) or a starboard rotation position (second rotation
position) by the steering mechanism 20 when the joystick
33 is rotated either clockwise or counterclockwise and is
returned to the neutral position P20.
[0047] As shown in FIG. 6C, when an operation is per-
formed to turn the marine vessel 110 counterclockwise
(when the user gives an instruction to turn the marine
vessel 110 counterclockwise), the second controller 42
(see FIG. 3) controls the propulsion generator 10 and the
steering mechanism 20 (see FIG. 2) such that the pro-
pulsion generator 10 (see FIG. 2) is steered in the star-
board direction (rotated clockwise) and a forward propul-
sive force F in the propulsion generator 10 is generated.
The "operation to turn the marine vessel 110 counter-
clockwise" corresponds to rotating the joystick 33 coun-
terclockwise from the neutral position P20 (the state of
FIG. 6B). That is, the joystick 33 is rotated counterclock-
wise from the neutral position P20 in order to rotate the
marine vessel 110 counterclockwise. Then, while the pro-
pulsion generator 10 is steered in the starboard direction
and a forward propulsive force F is generated in the pro-
pulsion generator 10, the marine vessel 110 turns coun-
terclockwise. While the counterclockwise turn instruction
is continued, a state in which the marine vessel 110 turns
counterclockwise is maintained.
[0048] As shown in FIG. 6B, when the marine vessel
110 turns counterclockwise (the state of FIG. 6C) and
the user no longer gives an instruction, the second con-
troller 42 (see FIG. 3) controls the propulsion generator
10 and the steering mechanism 20 (see FIG. 2) such that
generation of the propulsive force F by the propulsion
generator 10 (see FIG. 2) is stopped and the propulsion
generator 10 is steered (returned) to the reference posi-
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tion P10.
[0049] According to preferred embodiments, as shown
in FIGS. 7A and 7B, the second controller 42 (see FIG.
3) performs a propulsion reverse direction control to
change the direction of the propulsive force F of the pro-
pulsion generator 10 (see FIG. 2) to the reverse direction
when the user operates the joystick 33 to turn the marine
vessel 110 either counterclockwise or clockwise (i.e.,
when the user rotates the joystick 33 either counterclock-
wise or clockwise) with the joystick 33 rotated either
clockwise or counterclockwise and the marine vessel 110
turned either clockwise or counterclockwise.
[0050] Specifically, as shown in FIGS. 7A and 7B, the
second controller 42 (see FIG. 3) controls the propulsion
generator 10 and the steering mechanism 20 (see FIG.
2) such that a rearward propulsive force F is generated
in the propulsion generator 10 (the propeller 11 is rotated
in a reverse direction) while a state in which the propul-
sion generator 10 (see FIG. 2) is steered in the portside
direction is maintained (the state of FIG. 7B) when the
user performs an operation to turn the marine vessel 110
counterclockwise (i.e., when the user gives a counter-
clockwise turn instruction) with the marine vessel 110
turned clockwise (with the user continuously giving a
clockwise turn instruction) (the state of FIG. 7A). While
the propulsion generator 10 is steered in the portside
direction and a rearward propulsive force F is generated
in the propulsion generator 10, the marine vessel 110
turns counterclockwise. That is, while the propulsion gen-
erator 10 is steered in the portside direction, the marine
vessel 110 may turn clockwise or counterclockwise.
[0051] The second controller 42 (see FIG. 3) performs
a similar control in which the right and left are reversed
when the user performs an operation to turn the marine
vessel 110 clockwise (i.e., when the user gives a clock-
wise turn instruction) with the marine vessel 110 turned
counterclockwise (i.e., with the user continuously giving
a counterclockwise turn instruction) (the state of FIG. 7B).
That is, while the propulsion generator 10 is steered in
the starboard direction, the marine vessel 110 may turn
counterclockwise or clockwise. In the following descrip-
tion, the details of a case in which the user performs an
operation to turn the marine vessel 110 clockwise with
the marine vessel 110 turned counterclockwise (the state
of FIG. 7B) are omitted.
[0052] According to preferred embodiments, the sec-
ond controller 42 (see FIG. 3) performs a propulsion re-
verse direction control while the steering angle θ (see
FIG. 1) by the steering mechanism 20 (see FIG. 2) is
maintained when the user operates the joystick 33 to turn
the marine vessel 110 either counterclockwise or clock-
wise with the marine vessel 110 turned either clockwise
or counterclockwise. Specifically, the second controller
42 controls the propulsion generator 10 and the steering
mechanism 20 such that a rearward propulsive force F
is generated in the propulsion generator 10 (i.e., the pro-
peller 11 is rotated in the reverse direction) while a state
in which the propulsion generator 10 (see FIG. 2) is

steered in the portside direction by a predetermined
steering angle θ is maintained (the state of FIG. 7B) when
the user performs an operation to turn the marine vessel
110 counterclockwise with the marine vessel 110 turned
clockwise (the state of FIG. 7A). That is, the second con-
troller 42 controls the steering mechanism 20 such that
the propulsion generator 10 is not steered before and
after the propulsion reverse direction control.
[0053] According to preferred embodiments, the sec-
ond controller 42 (see FIG. 3) performs a propulsion re-
verse direction control with the propulsion generator 10
returned to either the portside rotation position or the star-
board rotation position by the steering mechanism 20
when the joystick 33 is rotated either counterclockwise
or clockwise before the propulsion generator 10 is re-
turned to the reference position P10 by the steering
mechanism 20 (see FIG. 2). Specifically, when the joy-
stick 33 is rotated clockwise and is returned to the neutral
position P20, the propulsion generator 10 is immediately
started to return to the reference position P10 by the
steering mechanism 20. Steering by the steering mech-
anism 20 takes a relatively long time (several seconds,
for example) with respect to the time required to rotate
the joystick 33. Thus, when the joystick 33 is returned to
the neutral position P20 and then immediately rotated
counterclockwise (i.e., the joystick 33 is operated to re-
verse the turning direction of the marine vessel 110), the
propulsion generator 10 has not been returned to the
reference position P10 from the portside rotation position
by the steering mechanism 20. Therefore, the second
controller 42 performs a propulsion reverse direction con-
trol with the propulsion generator 10 steered to the port-
side rotation position closer to the current position than
the starboard rotation position that is reverse with respect
to the reference position P10 by the steering mechanism
20 (i.e., with the propulsion generator 10 returned to the
original rotation position by the steering mechanism 20).
[0054] According to preferred embodiments, the sec-
ond controller 42 (see FIG. 3) performs a propulsion re-
verse direction control when the joystick 33 is switched
from a state of being rotated either clockwise or counter-
clockwise to a state of being rotated either counterclock-
wise or clockwise in a time shorter than a predetermined
first length of time. Specifically, the second controller 42
performs a propulsion reverse direction control when the
joystick 33 is switched to a state of being rotated coun-
terclockwise in a time shorter than the first length of time
(several seconds, for example) after the joystick 33 is
rotated clockwise (the state of FIG. 7A) and starts being
rotated toward the neutral position P20. On the other
hand, the second controller 42 does not perform a pro-
pulsion reverse direction control when the joystick 33 is
not switched to a state of being rotated counterclockwise
(i.e., is returned to the neutral position P2) in a time short-
er than the first length of time (several seconds, for ex-
ample) after the joystick 33 is rotated clockwise (the state
of FIG. 7A) and starts being rotated toward the neutral
position P20.
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[0055] According to preferred embodiments, the sec-
ond controller 42 (see FIG. 3) performs a propulsion re-
verse direction control while adjusting the propulsive
force F of the propulsion generator 10 such that the mag-
nitude of the propulsive force F of the propulsion gener-
ator 10 (see FIG. 2) with respect to the magnitude of the
amount of clockwise rotation of the joystick 33 (the mag-
nitude of the amount of operation on the joystick 33 to
turn the marine vessel 110 clockwise) becomes substan-
tially the same as the magnitude of the propulsive force
F of the propulsion generator 10 with respect to the mag-
nitude of the amount of counterclockwise rotation of the
joystick 33 (the magnitude of the amount of operation on
the joystick 33 to turn the marine vessel 110 counter-
clockwise) when the user operates the joystick 33 to turn
the marine vessel 110 either counterclockwise or clock-
wise with the joystick 33 rotated either clockwise or coun-
terclockwise and the marine vessel 110 turned either
clockwise or counterclockwise. Specifically, the second
controller 42 controls the propulsion generator 10 (see
FIG. 2) to generate a propulsive force F with a magnitude
corresponding to the magnitude of the amount of rotation
of the joystick 33. Furthermore, in order to make the mag-
nitude of the propulsive force F of the propulsion gener-
ator 10 to move the marine vessel 110 forward different
from the magnitude of the propulsive force F of the pro-
pulsion generator 10 to move the marine vessel 110 rear-
ward, the magnitude of the forward propulsive force F
generated in the propulsion generator 10 (during forward
rotation of the propeller 11) is different from the magni-
tude of the rearward propulsive force F generated in the
propulsion generator 10 (during reverse rotation of the
propeller 11) even when the magnitude of the amount of
rotation of the joystick 33 is the same. Therefore, when
the direction of the propulsive force F in the propulsion
generator 10 is changed to the reverse direction (when
the propeller 11 is rotated in the reverse direction), the
propulsive force F of the propulsion generator 10 is ad-
justed such that the magnitudes of the propulsive forces
F in the propulsion generator 10 do not differ from each
other before and after the propulsion reverse direction
control with respect to the same amount of rotation of the
joystick 33.
[0056] According to preferred embodiments, the sec-
ond controller 42 (see FIG. 3) performs a propulsion re-
verse direction control again when the user operates the
joystick 33 to turn the marine vessel 110 either clockwise
or counterclockwise with the direction of the propulsive
force F of the propulsion generator 10 changed to the
reverse direction. That is, when the joystick 33 is repeat-
edly operated to reverse the turning direction of the ma-
rine vessel 110, the propulsion reverse direction control
is successively performed.
[0057] According to the various preferred embodi-
ments described above, the following advantageous ef-
fects are achieved.
[0058] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to perform

a propulsion reverse direction control to change the di-
rection of propulsive force F of the propulsion generator
10 to the reverse direction when the user operates the
joystick 33 to turn the marine vessel 110 either counter-
clockwise or clockwise with the marine vessel 110 turned
either clockwise or counterclockwise. Accordingly, while
the marine vessel 110 is turned clockwise or counter-
clockwise, the direction of the propulsive force F of the
propulsion generator 10 is changed to the reverse direc-
tion such that the turning direction of the marine vessel
110 is reversed without steering the propulsion generator
10 from one of the starboard and portside rotation posi-
tions to the other with respect to the reference position
P10. That is, when the turning direction of the marine
vessel 110 is reversed, the time (several seconds, for
example) required to steer the propulsion generator 10
from one of the starboard and portside rotation positions
to the other with respect to the reference position P10 is
eliminated. Consequently, the steering is not required,
and thus the length of time between performing an op-
eration to reverse the turning direction of the marine ves-
sel 110 and completing reversal of the turning direction
of the marine vessel 110 is decreased.
[0059] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to perform
a propulsion reverse direction control while the steering
angle θ by the steering mechanism 20 is maintained
when the user operates the joystick 33 to turn the marine
vessel 110 either counterclockwise or clockwise with the
marine vessel 110 turned either clockwise or counter-
clockwise. Accordingly, the propulsion reverse direction
control is performed while the steering angle θ by the
steering mechanism 20 is maintained such that as com-
pared with a case in which the propulsion reverse direc-
tion control is performed with the steering angle θ by the
steering mechanism 20 changed, a complex control of
the propulsive force F of the propulsion generator 10 is
significantly reduced or prevented after the direction of
the propulsive force F of the propulsion generator 10 is
changed to the reverse direction.
[0060] According to a preferred embodiment, the joy-
stick 33 is rotated clockwise from the neutral position P20
to turn the marine vessel 110 clockwise, and is rotated
counterclockwise from the neutral position P20 to turn
the marine vessel 110 counterclockwise. Furthermore,
the second controller 42 is configured or programmed to
perform a propulsion reverse direction control when the
user rotates the joystick 33 either counterclockwise or
clockwise with the joystick 33 rotated either clockwise or
counterclockwise and the marine vessel 110 turned ei-
ther clockwise or counterclockwise. Accordingly, the di-
rection of operation (direction of rotation) on the joystick
33 is the same as or substantially the same as the turning
direction of the marine vessel 110, and thus the joystick
33 is operated to reverse the turning direction of the ma-
rine vessel 110 in an intuitively easy-to-understand state.
[0061] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to control
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the steering mechanism 20 such that the propulsion gen-
erator 10 is returned to the reference position P10 from
either the portside rotation position or the starboard ro-
tation position by the steering mechanism 20 when the
joystick 33 is rotated either clockwise or counterclock-
wise and is returned to the neutral position P20, and to
perform a propulsion reverse direction control with the
propulsion generator 10 returned to either the portside
rotation position or the starboard rotation position by the
steering mechanism 20 when the joystick 33 is rotated
either counterclockwise or clockwise before the propul-
sion generator 10 is returned to the reference position
P10 by the steering mechanism 20. Accordingly, a control
(propulsion reverse direction control) performed when
the joystick 33 changes from a state of being rotated ei-
ther clockwise and counterclockwise to a state of being
rotated either counterclockwise or clockwise (i.e., when
the joystick 33 is operated to reverse the turning direction
of the marine vessel 110) is distinguished from a control
performed when the joystick 33 returns to the neutral
position P20 from a state of being rotated either clockwise
or counterclockwise (i.e., when the joystick 33 is operated
to stop the marine vessel 110).
[0062] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to perform
a propulsion reverse direction control when the joystick
33 is switched from a state of being rotated either clock-
wise or counterclockwise to a state of being rotated either
counterclockwise or clockwise in a time shorter than the
predetermined first length of time. Accordingly, a case in
which the joystick 33 changes from a state of being ro-
tated either clockwise or counterclockwise to a state of
being rotated either counterclockwise or clockwise (i.e.,
the joystick 33 is operated to reverse the turning direction
of the marine vessel 110) is easily distinguished from a
case in which the joystick 33 returns to the neutral posi-
tion P20 from a state of being rotated either clockwise or
counterclockwise (i.e., the joystick 33 is operated to stop
the marine vessel 110). Consequently, a control to stop
the marine vessel 110 is prevented from being performed
when the joystick 33 is operated to reverse the turning
direction of the marine vessel 110, and a control to re-
verse the turning direction of the marine vessel 110 is
prevented from being performed when the joystick 33 is
operated to stop the marine vessel 110.
[0063] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to perform
a propulsion reverse direction control while adjusting the
propulsive force F of the propulsion generator 10 such
that the magnitude of the propulsive force F of the pro-
pulsion generator 10 with respect to the magnitude of the
amount of clockwise rotation of the joystick 33 (the mag-
nitude of the amount of operation on the joystick 33 to
turn the marine vessel 110 clockwise) becomes substan-
tially the same as the magnitude of the propulsive force
F of the propulsion generator 10 with respect to the mag-
nitude of the amount of counterclockwise rotation of the
joystick 33 (the magnitude of the amount of operation on

the joystick 33 to turn the marine vessel 110 counter-
clockwise) when the user operates the joystick 33 to turn
the marine vessel 110 either counterclockwise or clock-
wise with the joystick 33 rotated either clockwise or coun-
terclockwise and the marine vessel 110 turned either
clockwise or counterclockwise. Accordingly, even when
the magnitude of the propulsive force F of the propulsion
generator 10 with respect to the magnitude of the amount
of rotation of the joystick 33 differs depending on a direc-
tion in which the propulsive force F is generated, the pro-
pulsive force is adjusted such that the magnitude of the
propulsive force F of the propulsion generator 10 with
respect to the magnitude of the amount of rotation of the
joystick 33 does not differ, and the turning direction of
the marine vessel 110 is reversed.
[0064] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to perform
a propulsion reverse direction control on the propulsion
generator 10 corresponding to an electric propulsion de-
vice driven by the motor 12. Accordingly, in the electrically
driven marine vessel 110, the length of time between
performing an operation to reverse the turning direction
of the marine vessel 110 and completing reversal of the
turning direction of the marine vessel 110 is decreased.
Furthermore, unlike an engine, the motor 12 does not
directly emit CO2, and thus a preferable device structure
is obtained from the viewpoint of SDGs.
[0065] According to a preferred embodiment, the
steering angle θ by the steering mechanism 20 is sub-
stantially 60 degrees or more and substantially 80 de-
grees or less when the joystick 33 is operated to turn the
marine vessel 110 clockwise or counterclockwise. Ac-
cordingly, the steering angle θ by the steering mechanism
20 is substantially 60 degrees or more and substantially
80 degrees or less, and thus the turning radius of the
marine vessel 110 is relatively small when the marine
vessel 110 is turned.
[0066] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to perform
a propulsion reverse direction control on the propulsion
generator 10 provided in the outboard motor 112, which
is attached to the hull 111 of the marine vessel 110, based
on a user’s operation on the joystick 33. Accordingly, in
the marine vessel 110 (an outboard motor boat including
one outboard motor) including the hull 111 to which one
outboard motor 112 is attached, the length of time be-
tween performing an operation to reverse the turning di-
rection of the marine vessel 110 and completing reversal
of the turning direction of the marine vessel 110 is de-
creased.
[0067] According to a preferred embodiment, the sec-
ond controller 42 is configured or programmed to perform
a propulsion reverse direction control again when the us-
er operates the joystick 33 to turn the marine vessel 110
either clockwise or counterclockwise with the direction
of the propulsive force F of the propulsion generator 10
changed to the reverse direction. Accordingly, even when
an operation is performed again to reverse the turning
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direction of the marine vessel 110, the turning direction
of the marine vessel 110 is reversed again while the
length of time between performing an operation to re-
verse the turning direction of the marine vessel 110 and
completing reversal of the turning direction of the marine
vessel 110 is decreased.
[0068] The preferred embodiments described above
are illustrative for present teaching but the present teach-
ing also relates to modifications of the preferred embod-
iments.
[0069] For example, while the second controller 42
(controller) is preferably configured or programmed to
perform a propulsion reverse direction control again in
preferred embodiments described above, the present
teaching is not restricted to this. In the present teaching,
the controller may alternatively be configured or pro-
grammed to not perform a propulsion reverse direction
control again (i.e., not successively perform a propulsion
reverse direction control).
[0070] While the second controller 42 (controller) is
preferably configured or programmed to perform a pro-
pulsion reverse direction control on the propulsion gen-
erator 10 provided in the outboard motor 112 that is at-
tached to the hull 111 of the marine vessel 110 in pre-
ferred embodiments described above, the present teach-
ing is not restricted to this. In the present teaching, the
controller may alternatively be configured or pro-
grammed to perform a propulsion reverse direction con-
trol on a propulsion generator provided in an inboard mo-
tor provided inside the hull of the marine vessel or may
alternatively be configured or programmed to perform a
propulsion reverse direction control on a propulsion gen-
erator provided in an inboard-outboard motor attached
to the hull of the marine vessel such that a portion of the
inboard-outboard motor is provided inside the hull.
[0071] While the steering angle θ by the steering mech-
anism 20 is preferably substantially 60 degrees or more
and substantially 80 degrees or less when the joystick
33 is operated to turn the marine vessel 110 clockwise
or counterclockwise in preferred embodiments described
above, the present teaching is not restricted to this. In
the present teaching, the steering angle by the steering
mechanism may alternatively be less than 60 degrees or
more than 80 degrees when the joystick is operated to
turn the marine vessel clockwise or counterclockwise.
[0072] While the second controller 42 (controller) is
preferably configured or programmed to perform a pro-
pulsion reverse direction control on the propulsion gen-
erator 10 corresponding to an electric propulsion device
driven by the motor 12 in preferred embodiments de-
scribed above, the present teaching is not restricted to
this. In the present teaching, the controller may alterna-
tively be configured or programmed to perform a propul-
sion reverse direction control on a propulsion generator
driven by an engine or on a hybrid propulsion generator
driven by a motor and an engine.
[0073] While the second controller 42 (controller) is
preferably configured or programmed to perform a pro-

pulsion reverse direction control while adjusting the pro-
pulsive force F of the propulsion generator 10 such that
the magnitude of the propulsive force F of the propulsion
generator 10 with respect to the magnitude of the amount
of clockwise rotation of the joystick 33 (the magnitude of
the amount of operation on the joystick 33 to turn the
marine vessel 110 clockwise) becomes substantially the
same as the magnitude of the propulsive force F of the
propulsion generator 10 with respect to the magnitude
of the amount of counterclockwise rotation of the joystick
33 (the magnitude of the amount of operation on the joy-
stick 33 to turn the marine vessel 110 counterclockwise)
in preferred embodiments described above, the present
teaching is not restricted to this. In the present teaching,
the controller may alternatively be configured or pro-
grammed to perform a propulsion reverse direction con-
trol without adjusting the propulsive force of the propul-
sion generator such that the magnitude of the propulsive
force of the propulsion generator with respect to the mag-
nitude of the amount of clockwise rotation of the joystick
(the magnitude of the amount of operation on the operator
to turn the marine vessel clockwise) becomes substan-
tially the same as the magnitude of the propulsive force
of the propulsion generator with respect to the magnitude
of the amount of counterclockwise rotation of the joystick
(the magnitude of the amount of operation on the operator
to turn the marine vessel counterclockwise).
[0074] While the second controller 42 (controller) is
preferably configured or programmed to perform a pro-
pulsion reverse direction control when the joystick 33 is
switched from a state of being rotated either clockwise
or counterclockwise to a state of being rotated either
counterclockwise or clockwise in a time shorter than the
predetermined first length of time in preferred embodi-
ments described above, the present teaching is not re-
stricted to this. In the present teaching, the controller may
alternatively be configured or programmed to perform a
propulsion reverse direction control when the length of
time during which the joystick is located at the neutral
position while the joystick is switched from a state of being
rotated either clockwise or counterclockwise to a state
of being rotated either counterclockwise or clockwise is
shorter than a predetermined second length of time (hun-
dreds of milliseconds to a few seconds, for example).
[0075] While the second controller 42 (controller) is
preferably configured or programmed to perform a pro-
pulsion reverse direction control while the steering angle
θ by the steering mechanism 20 is maintained in pre-
ferred embodiments described above, the present teach-
ing is not restricted to this. In the present teaching, the
controller may alternatively be configured or pro-
grammed to perform a propulsion reverse direction con-
trol with the steering angle by the steering mechanism
changed.
[0076] While a joystick is preferably applied as an op-
erator in preferred embodiments described above, the
present teaching is not restricted to this. In the present
teaching, a remote control or a steering wheel may alter-
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natively be applied as an operator. In such a case, the
first controller 41 is a controller. Furthermore, a turning
switch to turn the marine vessel may alternatively be ap-
plied as an operator. In such a case, the marine vessel
maneuvering system is only required to include a right
turning switch to turn the marine vessel clockwise and a
left turning switch to turn the marine vessel counterclock-
wise.
[0077] While the marine vessel 110 may be preferably
turned clockwise or counterclockwise with the propulsion
generator 10 steered in the portside direction, and the
marine vessel 110 may be preferably turned counter-
clockwise or clockwise with the propulsion generator 10
steered in the starboard direction in preferred embodi-
ments described above, the present teaching is not re-
stricted to this. In the present teaching, the steering di-
rection of the propulsion generator may alternatively be
fixed to one of the portside direction and the starboard
direction when the marine vessel is turned (i.e., the steer-
ing direction of the propulsion generator may alternatively
be the same all the time when the marine vessel is
turned). For example, both when the marine vessel is
turned clockwise and when the marine vessel is turned
counterclockwise, the steering direction of the propulsion
generator may be starboard, and the propulsion gener-
ator may generate forward and rearward propulsive forc-
es when the marine vessel is turned clockwise and coun-
terclockwise, respectively.

Claims

1. A marine vessel maneuvering system (100) compris-
ing:

an operator (30) configured to maneuver a ma-
rine vessel (110) including a propulsion gener-
ator (10) and a steering mechanism (20); and
a controller (41, 42) configured or programmed
to control a propulsive force (F) of the propulsion
generator (10) and to control steering by the
steering mechanism (20) based on a user’s op-
eration on the operator (30); wherein
the controller (41, 42) is configured or pro-
grammed to perform a propulsion reverse direc-
tion control to change a direction of the propul-
sive force (F) of the propulsion generator (10)
to a reverse direction when a user operates the
operator (30) to turn the marine vessel (110) ei-
ther counterclockwise or clockwise with the ma-
rine vessel (110) turned either clockwise or
counterclockwise.

2. The marine vessel maneuvering system (100) ac-
cording to claim 1, wherein the controller (41, 42) is
configured or programmed to perform the propulsion
reverse direction control while a steering angle (θ)
by the steering mechanism (20) is maintained when

the user operates the operator (30) to turn the marine
vessel (110) either counterclockwise or clockwise
with the marine vessel (110) turned either clockwise
or counterclockwise.

3. The marine vessel maneuvering system (100) ac-
cording to claim 1 or 2, wherein the operator (30)
includes a joystick (33) that is configured to be ro-
tated clockwise from a neutral position (P20) to
cause turn of the marine vessel (110) clockwise and
is configured to be rotated counterclockwise from
the neutral position (P20) to cause turn of the marine
vessel (110) counterclockwise.

4. The marine vessel maneuvering system (100) ac-
cording to claim 3, wherein the controller (42) is con-
figured or programmed to perform the propulsion re-
verse direction control when the user rotates the joy-
stick (33) either counterclockwise or clockwise with
the joystick (33) rotated either clockwise or counter-
clockwise and the marine vessel (110) turned either
clockwise or counterclockwise.

5. The marine vessel maneuvering system (100) ac-
cording to claim 4, wherein the controller (42) is con-
figured or programmed to control the steering mech-
anism (20) such that the propulsion generator (10)
is returned to a reference position (P10) from either
a first rotation position or a second rotation position
by the steering mechanism (20) when the joystick
(33) is rotated either clockwise or counterclockwise
and is returned to the neutral position (P20), and to
perform the propulsion reverse direction control with
the propulsion generator (10) returned to either the
first rotation position or the second rotation position
by the steering mechanism (20) when the joystick
(33) is rotated either counterclockwise or clockwise
before the propulsion generator (10) is returned to
the reference position (P10) by the steering mecha-
nism (20).

6. The marine vessel maneuvering system (100) ac-
cording to claim 5, wherein the controller (42) is con-
figured or programmed to perform the propulsion re-
verse direction control when the joystick (33) is
switched from a state of being rotated either clock-
wise or counterclockwise to a state of being rotated
either counterclockwise or clockwise in a time short-
er than a predetermined first length of time.

7. The marine vessel maneuvering system (100) ac-
cording to claim 5, wherein the controller (42) is con-
figured or programmed to perform the propulsion re-
verse direction control when a length of time during
which the joystick (33) is located at the neutral posi-
tion (P20) while the joystick (33) is switched from a
state of being rotated either clockwise or counter-
clockwise to a state of being rotated either counter-
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clockwise or clockwise is shorter than a predeter-
mined second length of time.

8. The marine vessel maneuvering system (100) ac-
cording to any one of claims 1 to 7, wherein the con-
troller (41, 42) is configured or programmed to per-
form the propulsion reverse direction control while
adjusting the propulsive force (F) of the propulsion
generator (10) such that a magnitude of the propul-
sive force (F) of the propulsion generator (10) with
respect to a magnitude of an amount of operation on
the operator (30) to turn the marine vessel (110)
clockwise becomes same as a magnitude of the pro-
pulsive force (F) of the propulsion generator (10) with
respect to a magnitude of an amount of operation on
the operator (30) to turn the marine vessel (110)
counterclockwise when the user operates the oper-
ator (30) to turn the marine vessel (110) either coun-
terclockwise or clockwise with the marine vessel
(110) turned either clockwise or counterclockwise.

9. The marine vessel maneuvering system (100) ac-
cording to claim 3 or 8, wherein the controller (42) is
configured or programmed to control a magnitude of
the propulsive force (F) of the propulsion generator
(10) to turn the marine vessel (110) according to a
magnitude of an amount of rotation of the joystick
(33), and to perform the propulsion reverse direction
control while adjusting the propulsive force (F) of the
propulsion generator (10) such that a magnitude of
the propulsive force (F) of the propulsion generator
(10) with respect to a magnitude of an amount of
clockwise rotation of the joystick (33) becomes same
as a magnitude of the propulsive force (F) of the pro-
pulsion generator (10) with respect to a magnitude
of an amount of counterclockwise rotation of the joy-
stick (33) when the user operates the joystick (33)
to turn the marine vessel (110) either counterclock-
wise or clockwise with the joystick (33) rotated either
clockwise or counterclockwise and the marine ves-
sel (110) turned either clockwise or counterclock-
wise.

10. The marine vessel maneuvering system (100) ac-
cording to any one of claims 1 to 9, wherein the con-
troller (41, 42) is configured or programmed to per-
form the propulsion reverse direction control on the
propulsion generator (10) corresponding to an elec-
tric propulsion device driven by a motor (12).

11. The marine vessel maneuvering system (100) ac-
cording to any one of claims 1 to 10, wherein the
steering mechanism (20) is configured to provide a
steering angle (θ) of 60 degrees or more and 80 de-
grees or less when the operator (30) is operated to
turn the marine vessel (110) clockwise or counter-
clockwise.

12. The marine vessel maneuvering system (100) ac-
cording to any one of claims 1 to 11, wherein the
controller (41, 42) is configured or programmed to
perform the propulsion reverse direction control on
the propulsion generator (10) provided in one out-
board motor (112), which is attached to a hull (111)
of the marine vessel (110), based on a user’s oper-
ation on the operator (30).

13. The marine vessel maneuvering system (100) ac-
cording to any one of claims 1 to 12, wherein the
controller (41, 42) is configured or programmed to
perform the propulsion reverse direction control
again when the user operates the operator (30) to
turn the marine vessel (110) either clockwise or
counterclockwise with the direction of the propulsive
force (F) of the propulsion generator (10) changed
to the reverse direction.

14. A marine vessel (110) having a hull (111) and a pro-
pulsion generator (10) provided in one outboard mo-
tor (112), which is attached to a hull (111), wherein
the marine vessel (110) is provided with the marine
vessel maneuvering system (100) according to any
one of claims 1 to 13.

15. A marine vessel maneuvering method for a marine
vessel (110) provided with an operator (30) config-
ured to maneuver the marine vessel (110) including
a propulsion generator (10) and a steering mecha-
nism (20), the method comprises:

controlling a propulsive force (F) of the propul-
sion generator (10) and to control steering by
the steering mechanism (20) based on a user’s
operation on the operator (30); and
performing a propulsion reverse direction con-
trol to change a direction of the propulsive force
(F) of the propulsion generator (10) to a reverse
direction when a user operates the operator (30)
to turn the marine vessel (110) either counter-
clockwise or clockwise with the marine vessel
(110) turned either clockwise or counterclock-
wise.

23 24 



EP 4 089 004 A2

14



EP 4 089 004 A2

15



EP 4 089 004 A2

16



EP 4 089 004 A2

17



EP 4 089 004 A2

18



EP 4 089 004 A2

19

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2011140272 A [0002] [0003] [0004]


	bibliography
	abstract
	description
	claims
	drawings
	cited references

