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ABSTRACT
A personal watercraft is provided which includes a body
including a deck and a hull having a water intake on a bottom
portion thereof a water jet pump configured to Suction water
through the water intake and eject the water through an outlet
port of an ejecting nozzle; an engine for actuating the waterjet
pump; an ejecting direction adjusting device for adjusting an
ejecting direction of the water ejected from the water jet
pump; a driver seat section provided on the deck and config
ured to accommodate a driver seated in a straddle State; a
passenger seat section provided on the deck behind the driver
seat section and configured to accommodate a passenger
seated in a straddle state; a sensor for detecting the passenger
seated on the passenger seat section; and a controller for
controlling the engine to reduce an engine driving power, if
the sensor detects the passenger.
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PERSONAL WATERCRAFT
BACKGROUND OF THE INVENTION

0001 1. Field of the Invention
0002 The present invention generally relates to personal
watercraft (PWC). Particularly, the present invention relates
to personal watercraft in which plural passengers can ride.
0003 2. Description of the Related Art Japanese Laid
Open Patent Application Publication No. Hei. 7-156878 dis
closes an example of a conventional personal watercraft. This
personal watercraft includes a water ejecting nozzle, a trim
adjusting device for adjusting a vertical inclination angle of
the water ejecting nozzle to control a trim angle of a body, a
setting device for setting an upper limit value and a lower
limit value of the inclination angle of the water ejecting
noZZle, and a ship speed detector for detecting a ship speed of
the personal watercraft. The trim adjusting device is config
ured to up-trim or down-trim the water ejecting nozzle based
on a detection signal indicating the ship speed from the ship
speed detector. The setting device is configured to set the
upper limit value and the lower limit value of the inclination
angle of the water ejecting nozzle to proper values according
to the number of passengers riding on the personal watercraft.
In this personal watercraft, when the inclination angle of the
water ejecting nozzle is set to a value between the upper limit
value and the lower limit value, the water ejecting nozzle is
merely up-trimmed or down-trimmed irrespective of the
number of passengers riding on the personal watercraft.
Because of this, in a case where plural passengers ride on the
personal watercraft rather than a single passenger, they can
not enjoy a favorable attitude of a body of the personal water
craft.
SUMMARY OF THE INVENTION

0004. Accordingly, an object of the present invention is to
provide a favorable attitude of the body of the personal water
craft when passenger(s) is/are riding on the personal water
craft.

0005 According to one aspect of the present invention, a
personal watercraft of the present invention comprises a body
including a hull and a deck covering the hull from above, the
hull having a waterintake on a bottom portion thereof: a water
jet pump including an ejecting nozzle, the water jet pump
being configured to Suction water through the water intake
and eject the water through an outlet port of the ejecting
noZZle; an engine for actuating the waterjet pump; an ejecting
direction adjusting device for adjusting an ejecting direction
of the water ejected from the water jet pump; a driver seat
section provided on the deck and configured to accommodate
a driver seated on and straddling the driver seat section; a
passenger seat section provided on the deck in a location
behind the driver seat section, the passenger seat section
being configured to accommodate a passenger seated on and
straddling the passenger seat section; a sensor for detecting
whether the passenger is seated on the passenger seat section;
and a controller for controlling the engine; wherein the con
troller is configured to control the engine to reduce a driving
power of the engine, if the sensor detects that the passenger is
seated on the passenger seat section.
0006. In this configuration, when the sensor detects that
the passenger is seated on the passenger seat section, the
control system controls the engine to reduce the driving
power of the engine. This can automatically reduce speed and
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acceleration of the personal watercraft, and provide a favor
able attitude of the body of the personal watercraft when the
passenger is riding on the personal watercraft, without the
driver's operation.
0007 According to another aspect of the present inven
tion, a personal watercraft comprises a body including a hull
and a deck covering the hull from above, the hull having a
water intake on a bottom portion thereof: a water jet pump
including an ejecting nozzle, the water jet pump being con
figured to Suction water through the water intake and eject the
water through an outlet port of the ejecting nozzle; an engine
for actuating the waterjet pump; an ejecting direction adjust
ing device for adjusting an ejecting direction of the water
ejected from the waterjet pump; a driver seat section provided
on the deck and configured to accommodate a driver seated on
and straddling the driver seat section; a passenger seat section
provided on the deck in a location behind the driver seat
section, the passenger seat section being configured to
accommodate a passenger seated on and straddling the pas
senger seat section; a sensor for detecting the passenger
seated on the passenger seat section; and a controller for
controlling the ejecting direction adjusting device; wherein
the controller is configured to control the ejecting direction
adjusting device Such that the outlet port faces in an obliquely
downward direction, if the sensor detects that the passenger is
seated on the passenger seat section.
0008. In this configuration, when the sensor detects that
the passenger is seated on the passenger seat section, the
control system controls the ejecting direction adjusting
device such that the outlet port of the ejecting nozzle faces in
the obliquely downward direction. This can automatically
Suppress a front portion of the personal watercraft from being
raised, and provide a favorable attitude of the body of the
personal watercraft when the passenger is riding on the per
sonal watercraft, without the driver's operation.
0009. The above and further objects, features and advan
tages of the invention will more fully be apparent from the
following detailed description with reference to the accom
panying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

0010 FIG. 1 is a side view showing an external appear
ance of personal watercraft according to an embodiment of
the present invention.
0011 FIG. 2 is a plan view showing the external appear
ance of the personal watercraft.
0012 FIG. 3 is a side view showing a configuration of a
water jet pump of the personal watercraft.
0013 FIG. 4 is a cross-sectional view showing a configu
ration of a seat of the personal watercraft.
0014 FIG. 5 is a block diagram showing a configuration of
a control system in the personal watercraft.
0015 FIG. 6 is a cross-sectional view showing a state in
which the seat is deformed by the weight of passenger(s)
riding on the personal watercraft.
0016 FIG. 7 is a flowchart showing operation of the per
sonal watercraft controlled by the control system.
0017 FIG. 8 is a flowchart showing operation of the per
Sonal watercraft in a limit mode operation.
0018 FIG. 9 is a graph showing a relationship between a
time and a speed in a case where the personal watercraft is
operated.
0019 FIG. 10 is a side view showing a state of an ejecting
nozzle in the limit mode operation.
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0020 FIG. 11 is a flowchart showing a modified example
of a step of terminating the limit mode operation.
DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

0021 Hereinafter, an embodiment of the present invention
will be described with reference to the drawings. The stated
directions are referenced from the perspective of a driver
riding on a personal watercraft.
0022 FIG. 1 is a side view showing an external appear
ance of a personal watercraft 10 according to an embodiment
of the present invention. FIG. 2 is a plan view showing the
external appearance of the personal watercraft 10. FIG. 3 is a
side view showing a configuration of a water jet pump 12 of
the personal watercraft 10. FIG. 4 is a cross-sectional view
showing a configuration of a seat 16 of the personal watercraft
10. FIG. 5 is a block diagram showing a configuration of a
control system 20 in the personal watercraft 10.
0023 Referring to FIG. 1, the personal watercraft (here
inafter referred to as the watercraft) 10 is a straddle-type
watercraft in which the driver and passenger(s) ride, Strad
dling the seat 16. The watercraft 10 includes a body 18, a
waterjet pump 12 disposed at a rear portion of the body 18, an
engine E for actuating the water jet pump 12, an ejecting
direction adjusting device 14 for adjusting an ejecting direc
tion of a water jet ejected from the water jet pump 12, and a
seat 16 on which a driver M1, and passengers M2a, M2b are
seated in a straddle state. As shown in FIG. 5, the watercraft

10 includes a control system 20 for controlling operation of
the watercraft 10.

0024. As shown in FIG. 1, the body 18 includes a hull 22
and a deck 24 covering the hull 22 from above. The engine E
is placed inside of the body 18. A water intake 28 for suction
ing water from outside and a water guide passage 30 for
guiding the Suctioned water in a rearward direction are pro
vided on a bottom portion of the hull 22. Behind the water
guide passage 30, a pump casing 32 is provided.
0025 Referring to FIG. 2, the seat 16 is mounted to a
substantially center portion of the deck 24. In front of the seat
16, a steering shaft 34 penetrates the deck 24 and extends
substantially vertically. A handle 38 is attached to an upper
end portion of the steering shaft 34. A throttle lever 40 is
attached to the handle 38 to manipulate a throttle device 39
(FIG. 5). A display panel 42 (FIG. 5), a main switch 44 (FIG.
5), and other components are attached on a handle cover 38a.
A starter switch 45 (FIG. 5), a kill switch 47 (FIG. 5), and
other components are attached on the handle 38.
0026 Referring to FIG. 5, an electric circuit of the throttle
device 39, an electric circuit of the display panel 42, an
electric circuit of the main switch 44, an electric circuit of the
starter switch 45, and an electric circuit of the kill switch 47

are electrically connected to the control system 20. The dis
play panel 42 is configured to display information Such as
cruising speed, fuel amount, and driving mode. The main
switch 44 is turned ON to apply a current to an electric system
including an ignition device 49 and a fuel injection device 51,
or turned OFF to stop applying a current to the electric sys
tem. The main Switch 44 has, for example, a keyhole 44a into
which a key (not shown) is inserted. When the key is inserted
into the keyhole 44a, an immobilizer provided on the key
communicates with the control system 20. When the key is a
registered key, the control system 20 turns ON the main
switch 44. Note that the main switch 44 may be a press-button
Switch or an electronic key.
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(0027. The starter switch 45 is a press-button switch. When
the starter Switch 45 is pressed, a starting motor (not shown)
of the engine E (FIG. 1) is actuated to start the engine E. The
kill switch 47 is a press-button switch. The kill switch 47 is
attached with one end of a tether cord. When the kill switch 47

is pressed, or the tether cord is pulled out, current application
to the ignition device 49 and to the fuel injection device 51 is
stopped, and the engine E (FIG. 1) is stopped.
0028. As shown in FIG. 1, the engine E includes a crank
shaft 46 extending in a forward and rearward direction. A rear
end portion of the crankshaft 46 is coupled to a front end
portion of a propeller shaft 50 via a coupling member 48. In
the present embodiment, the engine E is an in-line four
cylinder four-cycle engine.
0029. As shown in FIG.3, the water jet pump 12 includes
the pump casing 32 disposed at a rear portion of the body 18,
a pump shaft 52 disposed inside of the pump casing 32, an
impeller 54 attached on the pump shaft 52, a support mecha
nism 56 for supporting the pump shaft 52 such that the pump
shaft 52 is rotatable, and an ejecting nozzle 36 disposed
behind the pump casing 32. A front end portion of the pump
shaft 52 is coupled to a rear end portion of the propeller shaft
50. Water is suctioned through the water intake 28 provided
on the bottom portion of the hull 22 and guided to the waterjet
pump 12 through the water guide passage 30. The water jet
pump 12 causes the impeller 54 to pressurize and accelerate
the water, and then ejects the water from an outlet port 36a at
a rear end of the ejecting nozzle 36 through the ejecting
nozzle 36. As the resulting reaction, the watercraft 10 attains
a propulsive force for moving the body 18.
0030. As shown in FIG. 3, an ejecting direction adjusting
device 14 includes a first support mechanism 58 for support
ing the ejecting nozzle 36 Such that the ejecting nozzle 36 is
pivotable to the right or to the left in response to a motion of
the handle 38 (FIG. 2), and a second support mechanism 60
for Supporting the ejecting nozzle 36 Such that the ejecting
nozzle 36 is vertically pivotable. The ejecting direction
adjusting device 14 further includes a motor 64 which causes
the ejecting nozzle 36 to be vertically pivotable. As shown in
FIG. 5, an electric circuit of the motor 64 is electrically
connected to the control system 20. The motor 64 is con
trolled in accordance with a control signal provided by the
control system 20. When the motor 64 is rotated in one direc
tion in response to the control signal from the control system
20, the ejecting nozzle 36 is pivoted downward (or upward) to
direct the outlet port 36a downward (or upward). When the
motor 64 is rotated in an opposite direction in response to the
control signal from the control system 20, the ejecting nozzle
36 is pivoted upward (or downward) to direct the outlet port
36a upward (or downward). An inclination angle C. (FIG. 10)
of the ejecting nozzle 36 can be adjusted by controlling a
rotational angle of the motor 64 by the control system 20.
0031. A cable (not shown) is coupled at one end portion
thereof to a lower end portion of the steering shaft34 (FIG.2)
and coupled at the other end portion thereof to a side portion
of the ejecting nozzle 36 of FIG.3. When the handle38 (FIG.
2) is moved to the right or to the left, the steering shaft 34 is
rotated to the right or to the left, and the ejecting nozzle 36 is
pivoted to the right or to the left in response to the rotation of
the steering shaft 34. Thus, when the handle 38 (FIG. 2) is
moved while the water jet pump 12 is generating the propul
sive force, the ejecting direction of the waterjet ejected from
the ejecting nozzle 36 can be changed, and hence the water
craft 10 can change its moving direction.
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0032. As shown in FIG. 1, the seat 16 includes a first seat
section 66 which is mounted to the deck 24 and on which the

driver M1 is seated in a straddle state, a second seat section 68
which is mounted to the deck 24 in a location behind the first

seat section 66 and on which the passenger M2a is seated in
a straddle state, and a third seat section 70 which is mounted
to the deck 24 in a location behind the second seat section 68

and on which the passenger M2b is seated in a straddle state.
In the present embodiment, the first seat section 66, the sec
ond seat section 68 and the third seat section 70 have a unitary
structure. In other words, each of the first seat section 66, the
second seat section 68 and the third seat section 70 constitutes

a portion of the seat 16. That is, the first seat section 66 is a
“driver seat section' on which the driver M1 is seated in a
straddle state. The second seat section 68 and the third seat

section 70 are “passenger seat sections' on which the passen
gers M2a, M2b are seated in a straddle state, respectively.
0033. As shown in FIG. 4, each of the first seat section 66
(FIG. 1), the second seat section 68 (FIG. 1) and the third seat
section 70 (FIG. 1), constituting the seat 16, includes a base
member 72 (seat bottom section) removably mounted to the
deck 24, a seat body 74 (cushion member) attached on the
base member 72, and a cover section 76 for covering an
obverse surface of the seat body 74. The base member 72,
corresponding to at least the second seat section 68 (FIG. 1)
and the third seat section 70 (FIG. 1), has a substantially arch
shape to be spaced apart from the deck 24. Thus, a space S is
formed between the base member 72 and the deck 24.

0034 FIG. 6 is a cross-sectional view showing a state in
which the seat 16 is deformed by the weight of one or both of
the passengers M2a, M2b (FIG. 1). When the second seat
section 68 (FIG. 1) and the third seat section 70 (FIG. 1) are
subjected to the weight of the passengers M2a, M2b, the base
member 72 is deformed to protrude downward as shown in
FIG. 6.

0035. As shown in FIG. 2, the watercraft 10 further
includes a first Switch 80, second switches 82, third switches
84, a fourth switch 86 and fifth switches 88. As shown in FIG.
5, electric circuits of the switches 80, 82, 84, 86, 88 are

electrically connected to the control system 20 via signal
wires (not shown), or communicatively coupled to the control
system 20 via a radio (wireless) communication device (not
shown).
0036. The first switch 80 functions as a sensor for detect
ing the passenger M2a (FIG. 1) seated on the second seat
section 68. As shown in FIG. 4, the first switch 80 is posi
tioned between the deck 24 and the second seat section 68 to

detect that the second seat section 68 is deformed by the
weight of the passenger M2a (FIG. 1). More specifically, the
first switch 80 is attached on the upper surface of the deck 24
such that the first switch 80 is positioned in a space S formed
under the second seat section 68. In a state in which the

passenger M2a (FIG. 1) is not seated on the second seat
section 68, there is a distance between the base member 72 of
the second seat section 68 and the first switch 80. Therefore,

the first switch 80 is not activated. When the passenger M2a
(FIG. 1) is seated on the second seat section 68, the base

member 72 of the second seat section 68 is deformed such that

it protrudes downward by the weight of the passenger M2a,
and contacts the first switch 80, causing the first switch 80 to
be activated to output a detection signal. Based on the detec
tion signal received from the first switch 80, the control sys
tem 20 (FIG. 5) determines that the passenger M2a is riding
on the watercraft 10. As shown in FIG. 4, in a case where the
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first switch 80 and the control system 20 are electrically
coupled to each other via a signal wire 80a, the signal wire
80a is laid out away from the seat 16. Therefore, the signal
wire 80a will not become an obstruction when the seat 16 is
detached.

0037. The second switches 82 function as sensors for
detecting the passenger M2a (FIG. 1) seated on the second
seat section 68. Each of the second switches 82 is a pressure
sensitive Switch (pressure-sensitive sensor) activated in
response to a pressure applied from the passenger M2a to the
second switch 82. As shown in FIG.4, the second switches 82

are provided along the cover section 76 of the second seat
section 68. In a state in which the passenger M2a (FIG. 1) is
not seated on the second seat section 68, each of the second

switches 82 is not applied with the pressure applied from the
passenger M2a and is not activated. In a state in which the
passenger M2a (FIG. 1) is seated on the second seat section
68, each of the second switches 82 is applied with the pressure
applied from the passenger M2a and is activated to output a
signal. Receiving the signal from each of the second Switches
82, the control system 20 (FIG. 5) determines that the pas
senger M2a is riding on the watercraft 10.
0038. The third switches 84 function as sensors for detect
ing the passenger M2a (FIG. 1) seated on the second seat
section 68 and the passenger M2b (FIG. 1) seated on the third
seat section 70. Each of the third switches 84 is a pressure
sensitive Switch (pressure-sensitive sensor) activated in
response to a pressure applied by the passenger M2a, M2b
(FIG. 1) to the third switch 84. As shown in FIG. 2, the third
switches 84 have a shape elongated in the forward and rear
ward direction and being thin, and are provided on step sec
tions 24a on the upper surface of the deck 24, on which feet of
the passengers M2a, M2b are rest. In a state in which the feet
of the passengers M2a, M2b are not resting on the third
switches 84, each of the third switches 84 is not applied with
the pressures from the passengers M2a, M2b and is not acti
vated. On the other hand, in a state in which the feet of the

passengers M2a, M2b are rest on the third switches 84, each
of the third switches 84 is applied with the pressures from the
passengers M2a, M2b and is activated to output a detection
signal. Based on the detection signal received from each of
the third switches 84, the control system (FIG. 5) determines
that one or both of the passengers M2a, M2b (FIG. 1) is/are
riding on the watercraft 10.
0039. The fourth switch 86 functions as a sensor for
detecting the passenger M2b (FIG. 1) seated on the third seat
section 70. The fourth switch 86 is configured like the first
switch 80 of FIGS. 4 and 6, and is attached on the upper
Surface of the deck 24 Such that it is positioned in a space (not
shown) formed under the third seat section 70.
0040. The fifth switches 88 function as sensors for detect
ing the passenger M2b (FIG.1) seated on the third seat section
70. The fifth switches 88 are configured like the second
switches 82 of FIGS. 4 and 6 and are provided inside of the
cover section 76 of the third seat section 70.

0041

Referring to FIG. 5, the control system 20 includes

a CPU 90, RAM92, ROM 94, a timer 96, etc. The CPU 90

executes calculation based on programs and data stored in the
ROM 94 and outputs data derived by the calculation. The data
from the CPU 90, data externally input, and other data are
temporarily stored in the RAM 92. A normal mode program
98 corresponding to a normal mode, a limit mode program
100 corresponding to a limit mode, etc., are stored in the
ROM 94. The timer 96 counts time that passes from a par
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ticular time point. For example, the timer 96 counts the time
(idling time) that passes from a time point when a throttle
valve (shown) of the throttle device 39 is closed, etc. The

throttle valve is closed in a state in which the throttle lever 40

(FIG. 2) is not operated.
0042. To drive the watercraft 10, initially, the driver M1
(FIG. 1) inserts the key (not shown) into the keyhole 44a of
the main switch 44 of FIG. 5, to apply a current to the electric
system. Then, the driver presses the starter switch 45 of FIG.
5 to start the engine E (FIG. 1). To stop running of the engine
E, the driver presses the kill switch 47 of FIG. 5 or pulls out
the tether cord (not shown).
0043. Hereinafter, the operation of the watercraft 10 con
trolled by the control system 20 will be described with refer
ence to the flowcharts of FIGS. 7 and 8. When the main Switch

44 of FIG. 5 is turned ON, it is determined whether or not the

engine E has been started in step S1. If it is determined as NO
in step S1, the watercraft 10 is placed in a stand-by state. On
the other hand, if it is determined as YES in step S1, the
process goes to step S3. In step S3, it is determined whether or
not at least one of the first Switch 80 of FIG. 2, the second
switches 82 of FIG. 2, the third switches 84 of FIG. 2, the
fourth Switch 86 of FIG. 2 and the fifth Switches 88 of FIG. 2

is in an ON-state. In other words, it is determined whether or

not the passenger M2a or M2b (FIG. 1) is riding on the
watercraft 10.
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is a side view showing a state of the ejecting nozzle 36 in the
limit mode operation. In the limit mode operation, the incli
nation angle C. of the ejecting nozzle 36 with respect to a
horizontal plane is limited to a range of, for example, 10 to 80
degrees. Therefore, in the limit mode operation, the front
portion of the body 18 is suppressed from being raised, as
compared to the normal mode operation.
0048. In step S13 of FIG. 7, it is determined whether or not
the engine E is stopped in the middle of the limit mode
operation. If it is determined as NO in step S13, the limit
mode operation is continued, whereas if it is determined as
YES in step S13, the limit mode is terminated in step S15.
That is, the limit mode is maintained during a period of time
that passes until it is determined as YES in step S13, even if all
of the switches 80 to 88 (FIG. 2) are in OFF-states.
0049. In accordance with the present embodiment, the
following advantages are achieved. When at least one of the
switches 80 to 88 (FIG. 2) detects the passenger M2a, M2b
(FIG. 1), the control system 20 (FIG. 5) controls the engine E
(FIG. 2) to reduce the driving power of the engine E. There
fore, the driving state of the watercraft 10 can be stabilized
automatically, and the passenger can enjoy a favorable atti
tude of the body 18.
0050. When at least one of the switches 80 to 88 (FIG. 2)
detects the passenger M2a, M2b (FIG. 1), the control system
20 (FIG.5) controls the ejecting direction adjusting device 14
such that the outlet port 36a of the ejecting nozzle 36 faces in
the obliquely downward direction as shown in FIG. 10. This
makes it possible to automatically suppress the front portion
of the body 18 (FIG. 1) from being raised. In this way, the
passenger can enjoy a favorable attitude of the body 18 of the

0044) If it is determined as NO in step S3, the process goes
to step S5, and a normal mode operation based on the normal
mode program 98 of FIG. 5 is executed. In the normal mode
operation, driving power of the engine E of FIG. 1 is not
limited and the inclination angle C. (FIG. 10) of the ejecting
nozzle 36 is not limited. In step S7, it is determined whether
or not the engine E is stopped in the middle of the normal
mode operation. If it is determined as NO in step S7, the
process returns to step S3, whereas if it is determined as YES
in step S7, the process goes to step S9. In the present embodi

watercraft 10.

ment, the normal mode is selected in an initial state, and the

contact the Switches 80, 84, 86, and therefore do not feel

normal mode operation is continued before one of the
switches 80 to 88 (FIG. 2) is turned ON.
0045. On the other hand, if it is determined as YES in step
S3, i.e., at least one of the switches 80 to 88 (FIG. 2) is in an
ON-state, the process goes to step S11, and the limit mode
operation based on the limit mode program 100 of FIG. 5 is

discomfort. In addition, since signal wires connected to the
switches 80, 84.86 are laid out away from the seat 16, they are

executed.

0046. As shown in FIG. 8, in the limit mode operation, in
step S17, the control system 20 controls the engine E (FIG. 1)
to reduce the driving power of the engine E. Specifically, the
control system 20 controls the fuel injection device 51 of FIG.
5, and other devices, to reduce a fuel injection amount,
thereby reducing the driving power of the engine E. FIG. 9 is
a graph showing a relationship between time and speed in a
case where the watercraft 10 is operated. As can be seen from
FIG. 9, in the limit mode operation, a maximum speed and
acceleration can be made lower those that in the normal mode

operation. As the method of reducing the driving power of the
engine E (FIG.1), in addition to the above methodofreducing
the fuel injection amount, there may be used a method of
advancing or retarding a timing of the fuel injection, a method
of advancing or retarding an ignition timing, or a method of
Suitably combining these.
0047. In the limit mode operation of FIG. 8, in step S19,
the control system 20 controls the ejecting direction adjusting
device 14 such that the outlet port 36a (FIG. 3) of the ejecting
nozzle 36 faces in an obliquely downward direction. FIG. 10

0051. As shown in FIG. 2, since the first switch 80, the
third switches 84 and the fourth Switch 86 are attached on the

deck 24, the passengers M2a, M2b (FIG. 1) seated on the
second seat section 68 and the third seat section 70 do not

not cut when the seat 16 is mounted to or removed from the

deck 24. Also, the signal wires do not become an obstruction
when the seat 16 is removed from the deck 24.

0052. As shown in steps S11 to S15 of FIG. 7, the limit
mode operation is continued during a period of time that
passes until the control system 20 (FIG. 5) terminates the
limit mode. In other words, even when the passengers M2a.
M2b (FIG. 1) are away from the seat 16 for a moment and the
switches 80 to 88 (FIG. 2) do not detect the passengers M2a,
M2b (FIG. 1), the limit mode does not shift to the normal
mode. This makes it possible to suppress the driving State of
the watercraft 10 from shifting frequently, and provide a
favorable attitude of the body 18.
0053 Although in the present embodiment, the control
system 20 (FIG.5) terminates the limit mode when the engine
E (FIG. 1) is stopped, another configuration or method may be
used to terminate the limit mode. For example, the control
system 20 (FIG. 5) may terminate the limit mode, in response
to OFF of the main switch 44 (FIG. 5). Or, as shown in step
S21 and step S23 of FIG. 11, the control system 20 (FIG. 5)
may terminate the limit mode, if the idling time is longer than
a predetermined time “t.”
0054 FIG. 11 is a flowchart showing a modified example
of a step of terminating the limit mode. In this modified
example of FIG. 11, in step S21 following step S11, it is
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determined whether or not the idling time is longer than the
predetermined time “t.” in the middle of the limit mode opera
tion. If it is determined as YES in step S21, the limit mode is
terminated in step S23. After that, the process returns to step
S3. On the other hand, if it is determined as NO in step S21,
the process goes to step S13. In this modified example, when
the engine E (FIG. 1) is not stopped, but a state (idling state)
in which the watercraft 10 (FIG. 1) is not substantially oper
ated continues for a period of time longer than the predeter
mined time “t, the limit mode can be terminated.

0055 Although in the present embodiment, the step (step
S17) of reducing the driving power of the engine E and the
step (step S19) of adjusting the inclination angle C. (FIG. 10)
of the ejecting nozzle 36 are executed concurrently in the
limit mode operation of FIG. 8, only the step (step S17) of
reducing the driving power of the engine E may be executed,
or only the step (step S19) of adjusting the inclination angle C.
(FIG. 10) of the ejecting nozzle 36 may be executed.
0056. As shown in FIG. 2, in the present embodiment, one
first switch 80, one fourth switch 86, two second switches 82,

two third switches 84, and two fifth switches 88 are provided.
However, the number of these switches may be changed
suitably. Or, all of the switches 80 to 88 are not necessarily
provided. For example, the second switches 82 and the fifth
switches 88 may be omitted. In a case where the second
switches 82 and the fifth switches 88 are omitted, it is deter
mined whether or not at least one of the first switch 80, the
third switches 84, and the fourth Switch 86 is in an ON-state

in step S3 of FIG. 7.
0057. As this invention may be embodied in several forms
without departing from the spirit of essential characteristics
thereof, the present embodiments are therefore illustrative
and not restrictive, since the scope of the invention is defined
by the appended claims rather than by the description preced
ing them, and all changes that fall within metes and bounds of
the claims, or equivalence of Such metes and bounds thereof
are therefore intended to be embraced by the claims.
What is claimed is:

1. A personal watercraft comprising:
a body including a hull and a deck covering the hull from
above, the hull having a waterintake on a bottom portion
thereof;

a waterjet pump including an ejecting nozzle, the waterjet
pump being configured to Suction water through the
water intake and eject the water through an outlet port of
the ejecting nozzle;
an engine for actuating the water jet pump;
an ejecting direction adjusting device for adjusting an
ejecting direction of the water ejected from the waterjet
pump;

a driver seat section provided on the deck and configured to
accommodate a driver seated on and straddling the
driver seat section;

a passenger seat section provided on the deck in a location
behind the driver seat section, the passenger seat section
being configured to accommodate a passenger seated on
and straddling the passenger seat section;
a sensor for detecting whether the passenger is seated on
the passenger seat section; and
a controller for controlling the engine;
wherein the controller is configured to control the engine to
reduce driving power of the engine, if the sensor detects
that the passenger is seated on the passenger seat section.
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2. A personal watercraft comprising:
a body including a hull and a deck covering the hull from
above, the hull having a water intake on a bottom portion
thereof;

a waterjet pump including an ejecting nozzle, the waterjet
pump being configured to Suction water through the
water intake and eject the water through an outlet port of
the ejecting nozzle;
an engine for actuating the water jet pump;
an ejecting direction adjusting device for adjusting an
ejecting direction of the water ejected from the waterjet
pump;

a driver seat section provided on the deck and configured to
accommodate a driver seated on and straddling the
driver seat section;

a passenger seat section provided on the deck in a location
behind the driver seat section, the passenger seat section
being configured to accommodate a passenger seated on
and straddling the passenger seat section;
a sensor for detecting whether the is passenger seated on
the passenger seat section; and
a controller for controlling the ejecting direction adjusting
device;

wherein the controller is configured to control the ejecting
direction adjusting device such that the outlet port of the
ejecting nozzle faces in an obliquely downward direc
tion, if the sensor detects that the passenger is seated on
the passenger seat section.
3. The personal water according to claim 1,
wherein the controller is configured to control the ejecting
direction adjusting device such that the outlet port of the
ejecting nozzle faces in an obliquely downward direc
tion, if the sensor detects that the passenger is seated on
the passenger seat section.
4. The personal watercraft according to claim 1,
wherein the passenger seat section is configured to deform
downwardly under a weight of the passenger when the
passenger is seated on the passenger seat section; and
wherein the sensor is placed between the deck and the
passenger seat section to detect whether the passenger
seat section is deformed.

5. The personal watercraft according to claim 4,
wherein the sensor is attached to the deck.

6. The personal watercraft according to claim 1,
wherein the sensor is a pressure-sensitive sensor for detect
ing a pressure applied by the passenger.
7. The personal watercraft according to claim 1, compris
ing:
a limit mode terminating section for terminating a limit
mode in which the driving power of the engine is
reduced;

wherein the controller controls the engine in the limit mode
if the sensor detects that the passenger is seated on the
passenger seat section; and
wherein the controller controls the engine in the limit mode
during a period of time that passes until the limit mode
terminating section terminates the limit mode, if the
sensor Subsequently does not detect the passenger seated
on the passenger seat section after the sensor has previ
ously detected that the passenger was seated on the
passenger seat section.
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8. The personal watercraft according to claim 2,
wherein the passenger seat section is configured to deform
downwardly under a weight of the passenger when the
passenger is seated on the passenger seat section; and
wherein the sensor is placed between the deck and the
passenger seat section to detect whether the passenger
seat section is deformed.

9. The personal watercraft according to claim 8,
wherein the sensor is attached to the deck.

10. The personal watercraft according to claim 2,
wherein the sensor is a pressure-sensitive sensor for detect
ing a pressure applied by the passenger.
11. The personal watercraft according to claim 2, compris
ing:
a limit mode terminating section for terminating a limit
mode in which the outlet port of the ejecting nozzle is
caused to face in the obliquely downward direction;
wherein the controller controls the ejecting direction
adjusting device in the limit mode if the sensor detects
that the passenger is seated on the passenger seat sec
tion; and

wherein the controller controls the ejecting direction
adjusting device in the limit mode during a period of
time that passes until the limit mode terminating section
terminates the limit mode, if the sensor Subsequently
does not detect the passenger seated on the passenger
seat section after the sensor has previously detected that
the passenger was seated on the passenger seat section.
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