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(57)  There is disclosed a fuel adjustment device,
including an ECU (10) and a catalyst (53) downstream
oxygen sensor (SE4); ECU (10) controlling a fuel injec-
tion device (61) that causes an engine (5) to work; the
catalyst downstream oxygen sensor (SE4) being pro-
vided downstream of a three-way catalyst (53) in an
exhaust system attached to engine (5) and detects an
oxygen concentration of an exhaust gas; ECU (10) ad-
justing a fuel supply amount such that an engine rotation
speed decreases when the engine rotation speed
reaches a first rotation speed (rs1); the first rotation

FIG.2

FUEL ADJUSTMENT DEVICE AND VEHICLE

speed (ra1) being the rotation speed corresponding to
overspeeding; when the engine rotation speed de-
creases and reaches a second rotation speed (rs2), an
amount of fuel being supplied to engine (5) is changed
back to a normal amount; thereafter, when the engine
rotation speed is continuously maintained in a monitoring
range, the fuel supply amount being adjusted based on a
detection result of the catalyst downstream oxygen sen-
sor (SE4); the monitoring range is a range that includes
the second rotation speed (rs2) and is lower than the first
rotation speed (rs1).
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Description
Technical Field

[0001] The present disclosure relates to a fuel adjust-
ment device and a vehicle that adjust an amount of fuel to
be supplied to an engine.

Prior Art

[0002] The control for stopping the supply of fuel to an
engine (hereinafter referred to as over-Rev limit control)
in order to prevent an engine rotation speed from becom-
ing excessively high is known. In the over-Rev limit con-
trol, because the engine rotation speed reaches a pre-
determined first rotation speed, for example, the supply
of fuel to the engine is stopped. Thereafter, the engine
rotation speed decreases to a predetermined second
rotation speed lower than the first rotation speed, so that
the supply of fuel to the engine is resumed.

[0003] Suppose that a throttle valve is maintained fully
opened after the over-Rev limit control, for example. In
this case, the engine rotation speed increases from the
second rotation speed and reaches the first rotation
speed again. Thus, the over-Rev limit control is executed
again, and the supply of fuel to the engine is stopped. In
this manner, the repetition of the stop of the supply of fuel
to the engine and the restart of the supply of fuel to the
engine may increase the temperature of a catalyst pro-
vided in an exhaust system of the engine and promote
deterioration of the catalyst.

[0004] JP 2012-241691 A describes a fuel supply de-
vice that supplies fuel such that an air-fuel ratio of gas
flowing into a three-way catalyst is leaner than a theore-
tical air-fuel ratio after restart of the supply of fuel to an
engine, in order to suppress an increase in temperature
of the catalyst caused by repetition of the above-men-
tioned over-Rev limit control. However, in practice, it is
difficult to appropriately adjust an amount of fuel to be
supplied to the engine without causing misfiring of the
engine.

Description of the invention

[0005] An object of the present disclosure is to provide
a fuel adjustment device and a vehicle that can appro-
priately prevent shortening of service life of a catalyst
caused by suppression of overspeeding of an engine.

[0006] A fuel adjustment device according to one as-
pect of the present disclosure includes a controller that
controls an engine driver that causes an engine to work,
and an oxygen sensor that is provided downstream of a
catalyst that cleans an exhaust gas in an exhaust system
attached to the engine, and detects an oxygen concen-
tration of the exhaust gas, wherein the engine driver
includes a fuel supplier that supplies fuel to the engine,
the controller, when a rotation speed of the engine
reaches a first rotation speed due to an increase in
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rotation speed of the engine with the engine driver work-
ing according to a first condition, causes the engine driver
to work according to a second condition different from the
first condition such that the rotation speed of the engine
decreases, when the rotation speed of the engine
reaches a second rotation speed lower than the first
rotation speed from the first rotation speed with the en-
gine driver working according to the second condition,
changes back a working condition of the engine driver
from the second condition to the first condition, when the
rotation speed of the engine is continuously maintainedin
a monitoring range from a point in time at which the
working condition of the engine driver is changed back
from the second condition to the first condition, adjusts a
fuel supply amount of the fuel supplier based on a detec-
tion result of the oxygen sensor, and the monitoring range
is a range that includes the second rotation speed and is
lower than the first rotation speed.

[0007] A vehicle according to another aspect of the
present disclosure includes an engine, an exhaust sys-
tem, a catalyst provided in the exhaust system, an engine
driver, the above-mentioned fuel adjustment device, and
a drive wheel driven by the engine.

[0008] With the present disclosure, it is possible to
appropriately prevent shortening of the service life of a
catalyst caused by suppression of overspeeding of an
engine.

[0009] Other features, elements, characteristics, and
advantages of the present disclosure will become more
apparent from the following description of preferred em-
bodiments of the present disclosure with reference to the
attached drawings.

Brief Description of the drawings
[0010]

Fig. 1is aright side view of a motorcycle according to
one embodiment of the present disclosure;

Fig. 2 is a block diagram showing the control system
of the motorcycle of Fig. 1;

Fig. 3 is a flowchart of a fuel adjustment process
according to one embodiment of the present disclo-
sure;

Fig. 4 is a flowchart showing the details of a process
to be executed in a CPU of Fig. 2 when fuel feedback
control is turned ON; and

Fig. 5 is a time chart for explaining a specific work
example of an engine in the fuel adjustment process
of Fig. 3.

Embodiments of the invention

[0011] Afueladjustmentdevice and a vehicle including
the fuel adjustment device according to one embodiment
of the present disclosure be described below with refer-
ence to the drawings. A motorcycle will be described as
one example of the vehicle.
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1. Outline of Configuration of Motorcycle

[0012] Fig. 1 is a right side view of the motorcycle
according to one embodiment of the present disclosure.
In Fig. 1, the motorcycle 100 standing up to be perpendi-
cular to the road surface is shown. The motorcycle 100 of
Fig. 1 includes a metallic body frame 1. The body frame 1
includes ahead pipe 1h and a plurality of frame members.
The head pipe 1h is located in a front portion of the
vehicle, and the plurality of frame members are provided
to extend toward a rear portion of the vehicle from the
head pipe 1h.

[0013] A frontfork 2 is provided at the head pipe 1h to
be rotatable about the central axis of the head pipe 1h. A
frontwheel 3 is rotatably supported at the lower end of the
front fork 2. A handle 4 is provided at the upper end of the
front fork 2. An accelerator grip 4g is provided at the
handle 4 to be operable by a rider.

[0014] The body frame 1 supports an engine 5 such
thatthe engine 5is located at a position farther downward
than the head pipe 1h. In the present embodiment, the
engine 5 is provided integrally with a transmission (not
shown) and forms an engine unit. Further, the body frame
1 supports a fuel tank 8 such that the fuel tank 8 is located
at a position farther upward than the engine 5 and farther
rearward than the head pipe 1h. Further, the body frame 1
supports a seat 9 such that the seat 9 is located at a
position farther rearward than the fuel tank 8.

[0015] AnECU (Electronic Control Unit) 10 is provided
to be surrounded by the engine 5, the fuel tank 8 and the
seat9. The ECU 10 includes a CPU (Central Processing
Unit) 10a (Fig. 2), a ROM (Read Only Memory) 10b (Fig.
2) and a RAM (Random Access Memory) 10c (Fig. 2).
The ROM 10b is made of a nonvolatile memory, for
example, and stores a system program, a fuel adjustment
program, the information associated with these pro-
grams, and the like. The RAM 10c¢ is made of a volatile
memory, for example, is used as a working area for the
CPU 10a and temporarily stores various data. The CPU
10a executes the fuel adjustment program stored in the
ROM 10b to implement various functions. Details of
various functions implemented by the CPU 10a will be
described below.

[0016] The fuel adjustment program in the present
embodiment may be provided in the form of being stored
in a computer-readable recording medium and may be
installed in a storage device connectable to the ROM 10b
or the ECU 10. Further, in a case in which the ECU 10 is
connectable to acommunication network, the fuel adjust-
ment program delivered from a server connected to the
communication network may be installed in the ROM 10b
or the storage device with the ECU 10 connected to the
communication network.

[0017] A rear arm 6 is provided to extend rearwardly
from a lower portion at the center of the body frame 1ina
forward-and-rearward direction of the motorcycle 100.
The rear arm 6 is supported at the body frame 1 with use
of a pivot shaft (not shown). A rear wheel 7 is rotatably
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supported at the rear end of the rear arm 6. The rear
wheel 7 is rotated as a drive wheel by motive power
generated by the engine 5.

[0018] The engine 5 has anintake port for supplying an
air-fuel mixture into a combustion chamber and an ex-
haust port for exhausting a combusted gas from the
combustion chamber. An intake pipe 60 is connected
to the intake port of the engine 5. A fuel injection device
61 (Fig. 2) and a throttle valve 62 (Fig. 2) are provided at
the intake pipe 60. One end of an exhaust pipe 51 is
connected to the exhaust port of the engine 5. A muffler
52 is connected to the other end of the exhaust pipe 51. A
three-way catalyst 53 is arranged in the muffler 52. The
three-way catalyst 53 cleans an exhaust gas exhausted
from the engine 5. The three-way catalyst 53 may be
provided in the exhaust pipe 51 instead of the muffler 52.

2. Over-Rev Limit Control and Fuel Feedback Control

[0019] In the motorcycle 100 according to the present
embodiment, the over-Rev limit control described in the
background art is executed to prevent the rotation speed
of the engine 5 (engine rotation speed) from becoming
excessively high. Specifically, in the present embodi-
ment, as the over-Rev limit control, in a case in which
the engine rotation speed reaches a first rotation speed
due to an increase in engine rotation speed, the supply of
fuel to the engine 5 is stopped until the engine rotation
speed decreases to a second rotation speed lower than
the first rotation speed. The first rotation speed and the
second rotation speed are defined according to the type
of the engine 5 such that the engine 5 is not damaged or
the engine 5 does not malfunction due to an excessive
increase in rotation speed.

[0020] Suppose that the throttle valve 62 is maintained
fully opened after the over-Rev limit control, for example.
In this case, the supply of fuel to the engine 5 is resumed,
so that the engine rotation speed increases. Thus, when
the engine rotation speed reaches the first rotation
speed, the over-Rev limit control is executed again.
[0021] In a case in which fuel is not supplied to the
engine 5 during the over-Rev limit control, the gas ex-
hausted from the engine 5 (exhaust gas) includes a large
amount of oxygen. Thus, in the three-way catalyst 53,
oxygen in the exhaust gas is occluded in the three-way
catalyst 53 by reduction reaction. On the other hand,
when a large amount of fuel is supplied to the engine 5
after the over-Rev limit control, an amount of oxygen
included in the exhaust gas decreases. Thus, in the
three-way catalyst 53, occluded oxygen is released from
the three-way catalyst 53 due to oxidation reaction.
[0022] Whenanincreaseinengine rotation speed, and
a decrease in engine rotation speed caused by the over-
Rev limit control are repeated at a short cycle, the oxygen
concentration of the exhaust gas of the engine 5 may
largely and regularly change as described above. In other
words, the air-fuel ratio of the exhaust gas of the engine 5
may largely and regularly change. In this case, strong
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reduction reaction and strong oxidation reaction repeat-
edly occur in the three-way catalyst 53. Thus, the tem-
perature of the three-way catalyst 53 may excessively
increase, and deterioration of the three-way catalyst 53
may be promoted.

[0023] Assuch,inthe presentembodiment,inacasein
which the engine rotation speed is in a specific monitoring
range after the over-Rev limit control, control for suppres-
sing an occurrence of the oxidation reaction in the three-
way catalyst 53 is executed. The monitoring range is set
to a range that is lower than the first rotation speed and
includes the second rotation speed.

[0024] The above-mentioned control (control for sup-
pressing an occurrence of oxidation reaction in the three-
way catalyst 53) is the feedback control for adjusting an
amount of fuel to be supplied to the engine 5 based on the
oxygen concentration of an exhaust gas flowing down-
stream of the three-way catalyst 53. In the following
description, this feedback control is referred to as fuel
feedback control.

3. Control System of Motorcycle 100

[0025] Fig. 2 is a block diagram showing a control
system of the motorcycle 100 of Fig. 1. As shown in
Fig. 2, the motorcycle 100 according to the present
embodiment, as the configuration of the control system,
includes the ECU 10, the fuel injection device 61, a
throttle actuator 63, an accelerator sensor SEOQ, a throttle
sensor SE1, an intake pressure sensor SE2, a crank
sensor SE3 and a catalyst downstream oxygen sensor
SE4. In the present embodiment, the configuration in-
cluding the ECU 10 and the catalyst downstream oxygen
sensor SE4 is equivalent to the fuel adjustment device of
the present disclosure.

[0026] The accelerator sensor SEQ is provided at the
handle 4 of Fig. 1. The accelerator sensor SEQ detects an
amount of operation (accelerator opening) by the rider of
the accelerator grip 4g and outputs an electrical signal
indicating the detected accelerator opening.

[0027] The throttle actuator 63 adjusts an opening of
the throttle valve 62 (throttle opening), thereby adjusting
an amount of air guided from an air cleaner (not shown) to
the engine 5. The fuel injection device 61 injects fuel into
the intake port of the engine 5 such that an air-fuel mixture
is guided to the combustion chamber of the engine 5.
Thus, the fuel is supplied to the engine 5. The throttle
sensor SE1 is provided in the vicinity of the throttle valve
62. The throttle sensorSE1 detects an opening of the
throttle valve 62 and outputs an electrical signal indicat-
ing the detected throttle opening.

[0028] Theintake pressure sensor SE2is provided ata
portion farther downstream than the throttle valve 62 in
the intake pipe 60. The intake pressure sensor SE2
detects a pressure in the intake pipe 60 (intake pressure)
as anintake state of the engine 5 and outputs an electrical
signal indicating the detected intake pressure. The crank
sensor SE3 is provided in the vicinity of the engine 5. The
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crank sensor SE3 detects a rotation speed of the crank-
shaft of the engine 5a (engine rotation speed) and out-
puts an electrical signal indicating the detected engine
rotation speed.

[0029] The catalystdownstream oxygen sensor SE4 is
provided at a portion farther downstream than the three-
way catalyst 53 in the muffler 52. The catalyst down-
stream oxygen sensor SE4 detects the oxygen concen-
tration of an exhaust gas after being exhausted from the
engine 5 and being cleaned by the three-way catalyst 53
and outputs an electrical signal indicating the detected
oxygen concentration. As described above, the three-
way catalyst 53 may be provided in the exhaust pipe 51
instead of the muffler 52. Therefore, in a case in which the
three-way catalyst 53 is provided in the exhaust pipe 51,
the catalyst downstream oxygen sensor SE4 may be
provided in the exhaust pipe 51 so as to be located in
a portion farther downstream than the three-way catalyst
53.

[0030] The ECU 10 includes a CPU 10a, a ROM 10b
and a RAM 10c. The CPU 10a includes, as functions, a
rotation speed determiner 11, an oxygen-concentration
determiner 12, an engine controller 13, a feedback con-
troller 14 and an information retainer 15. These functions
of the CPU 10a are implemented by execution by the
CPU 10a of the fuel adjustment program stored in the
ROM 10b. Part or all of the plurality of functions of the
CPU 10a may be implemented by hardware such as an
electronic circuit.

[0031] When the motorcycle 100 is powered on, the
information retainer 15 reads at least part of a plurality of
information pieces stored in the ROM 10b and stores the
read information. The information retained by the infor-
mation retainer 15 includes a "FIRST CONDITION FOR
ENGINE CONTROL," a "SECOND CONDITION FOR
ENGINE CONTROL," a "MONITORING RANGE," a
"FIRST ROTATION SPEED," a "SECOND ROTATION
SPEED," a "THIRD ROTATION SPEED" and a "PRE-
SCRIBED REDUCTION AMOUNT FOR FUEL FEED-
BACK CONTROL."

[0032] Inthe following description, the working state of
the engine 5 obtained when the over-Rev limit control is
not executed is referred to as a normal working state. In
the present embodiment, the normal working state of the
engine 5 refers to a state in which an engine rotation
speed is defined according to the magnitude of atleastan
accelerator opening or a throttle opening, for example.

[0033] The "FIRST CONDITION FOR ENGINE CON-
TROL (hereinafter referred to as a first condition)" in-
cludes the information representing an amount of fuel to
be supplied to the engine 5 (an amount of fuel to be
supplied to the engine 5 per cycle) when the engine 5
is in the normal working state. Specifically, the first con-
dition includes a map representing the predetermined
relationship among a throttle opening, an engine rotation
speed and an amount of fuel to be supplied to the engine
5. Alternatively, the first condition includes a map repre-
senting the predetermined relationship among a pres-
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sure in the intake pipe 60 (intake pressure), an engine
rotation speed and an amount of fuel to be supplied to the
engine 5. According to these maps, when the engine 5 is
in the normal working state, an amount of fuel to be
supplied to the engine 5 is adjusted based on a throttle
opening or an intake pressure, and an engine rotation
speed.

[0034] The "SECOND CONDITION FOR ENGINE
CONTROL (hereinafter referred to as a second condi-
tion)" includes the information representing an amount of
fuel to be supplied to the engine 5 during the over-Rev
limit control. In the present embodiment, an amount of
fuel to be supplied to the engine 5 during the over-Rev
limit control is 0. According to the second condition,
during the over-Rev limit control, the fuel is not supplied
to the engine 5 regardless of a throttle opening and an
intake pressure.

[0035] The"MONITORING RANGE"istherange ofthe
engine rotation speed. In the present embodiment, the
"MONITORING RANGE" is the range equal to or higher
than the "THIRD ROTATION SPEED," described below,
and lowerthan the "FIRST ROTATION SPEED." The
"FIRST ROTATION SPEED" is a rotation speed serving
as a reference for starting the over-Rev limit control with
respect to the engine 5 in the normal working state, and
defines the upper limit of the "MONITORING RANGE" as
described above. The "SECOND ROTATION SPEED" is
a rotation speed serving as a reference for ending the
over-Rev limit control and changing the engine 5 back to
the normal working state, and is set in the above-men-
tioned "MONITORING RANGE." The "THIRD ROTA-
TION SPEED" is a rotation speed lower than the "SEC-
OND ROTATION SPEED" and is the lower limit of the
"MONITORING RANGE."

[0036] A "PRESCRIBED REDUCTION AMOUNT
FOR FUEL FEEDBACK CONTROL (hereinafter referred
to as a prescribed reduction amount)" is used to gradually
reduce an amount of fuel to be supplied to the engine 5in
stages during the above-mentioned fuel feedback con-
trol. The specific method of using the prescribed reduc-
tion amount will be described below.

[0037] The rotation speed determiner 11 acquires an
engine rotation speed by receiving the output of the crank
sensor SE3. Further, the rotation speed determiner 11
determines whether the engine rotation speed has
reached the first rotation speed due to an increase in
engine rotation speed when the engine 5 is in the normal
working state. Further, the rotation speed determiner 11
determines whether the engine rotation speed has
reached the second rotation speed due to a decrease
in engine rotation speed during the over-Rev limit control
of the engine 5. Further, the rotation speed determiner 11
determines whether the engine rotation speed is con-
tinuously in the monitoring range after the over-Rev limit
control of the engine 5.

[0038] The oxygen-concentration determiner 12 re-
ceives the output of the catalyst downstream oxygen
sensor SE4. Thus, the oxygen-concentration determiner
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12 determines, based on a detected oxygen concentra-
tion, whether the oxygen concentration of an exhaust gas
after being cleaned by the three-way catalyst 53 is higher
than an oxygen concentration corresponding to a theo-
retical air-fuel ratio (hereinafter referred to as a reference
concentration). In other words, the oxygen-concentration
determiner 12 determines whether the air-fuel ratio of the
exhaust gas flowing downstream of the three-way cata-
lyst 53 is larger than the theoretical air-fuel ratio (lean).
[0039] The engine controller 13 acquires an accelera-
tor opening by receiving the output of the accelerator
sensor SEO, and controls the throttle actuator 63 based
on the accelerator opening. Thus, a throttle opening is
adjusted.

[0040] Further, the engine controller 13 acquires a
throttle opening by receiving the output of the throttle
sensor SE1, and acquires an intake pressure of the
engine 5 by receiving the output of the intake pressure
sensor SE2. Further, the engine controller 13 acquires an
engine rotation speed by receiving the output of the crank
sensor SE3.

[0041] Here, suppose that afirst condition stored in the
information retainer 15 includes a map representing the
relationship among a throttle opening, an engine rotation
speed and a fuel supply amount. In this case, when the
engine 5 is in the normal working state, the engine con-
troller 13 sets an amount of fuel to be supplied to the
engine 5 based on the first condition, the acquired throttle
opening and the acquired engine rotation speed. Further,
the engine controller 13 controls the fuel injection device
61 based on the set fuel supply amount.

[0042] Onthe otherhand, suppose thata first condition
stored in the information retainer 15 includes a map
representing the relationship among an intake pressure,
an engine rotation speed and a fuel supply amount. In this
case, when the engine 5 is in the normal working state,
the engine controller 13 sets an amount of fuel to be
supplied to the engine 5 based on the first condition, the
acquired intake pressure and the acquired engine rota-
tion speed. Further, the engine controller 13 controls the
fuel injection device 61 based on the set fuel supply
amount. In this manner, an amount of fuel to be supplied
to the engine 5 per cycle is suitably adjusted.

[0043] In addition to the above-mentioned example,
during the over-Rev limit control of the engine 5, the
engine controller 13 sets an amount of fuel to be supplied
tothe engine 5 to 0 based on a second condition stored in
the information retainer 15. That is, the supply of fuel to
the engine 5 is stopped.

[0044] The feedback controller 14 executes the fuel
feedback control when the engine rotation speed is con-
tinuously in the monitoring range after the over-Rev limit
control of the engine 5. Specifically, based on a detection
result of the oxygen-concentration determiner 12, the
feedback controller 14 adjusts an amount of fuel to be
supplied to the engine 5 in stages such that the oxygen
concentration of an exhaust gas flowing downstream of
the three-way catalyst 53 is higher than the reference
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concentration. Thus, during the fuel feedback control,ina
case in which the air-fuel ratio of the exhaust gas is not
lean, the amount of fuel to be supplied to the engine 5 is
reduced in stages from the fuel supply amount that is set
according to a first condition to the amount that does not
cause misfiring of the engine 5.

4. Fuel Adjustment Process

[0045] Fig. 3isaflowchartof a fuel adjustment process
according to one embodiment of the present disclosure.
The fuel adjustment process is started when the CPU 10a
of the ECU 10 executes the fuel adjustment program in
response to starting of the engine 5. In the following
description, execution of the fuel feedback control of
the engine 5 is referred to as turning ON of the fuel
feedback control, and non-execution of the fuel feedback
control of the engine 5 is referred to as turning OFF of the
fuel feedback control.

[0046] In an initial state, the information retainer 15
stores a first condition, a second condition, a monitoring
range, a first rotation speed, a second rotation speed, a
third rotation speed and a prescribed reduction amount of
Fig. 2. Further, in theinitial state, the fuel feedback control
of the engine 5 is turned OFF.

[0047] As shown in Fig. 3, when the fuel adjustment
process is started, the engine controller 13 drives the
engine 5 according to the first condition (step S11). That
is, the engine controller 13 sets an amount of fuel to be
supplied to the engine 5 based on the map of the first
condition and the output of the various sensors (SEO to
SE3), and controls the fuel injection device 61. Thus, the
working state of the engine 5 is maintained to be the
normal working state.

[0048] Next, based on the output of the crank sensor
SE3, the rotation speed determiner 11 determines
whether an engine rotation speed has reached the first
rotation speed due to an increase in engine rotation
speed (step S12). In a case in which the engine rotation
speed has not reached the first rotation speed, the pro-
cess ofthe step S12is repeated. On the other hand, when
the engine rotation speed reaches the first rotation
speed, the engine controller 13 drives the engine 5
according to the second condition (step S13). That is,
the engine controller 13 sets an amount of fuel to be
supplied to the engine 5 to 0 based on the second con-
dition (fuel cut). In this manner, the over-Rev limit control
is started in the step S13, and the engine rotation speed
decreases.

[0049] Next, based on the output of the crank sensor
SE3, the rotation speed determiner 11 determines
whether the engine rotation speed has reached the sec-
ond rotation speed due to a decrease in engine rotation
speed (step S14). In a case in which the engine rotation
speed has not reached the second rotation speed, the
process of the step S14 is repeated. On the other hand,
when the engine rotation speed reaches the second
rotation speed, the engine controller 13 drives the engine
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5 according to the first condition similarly to the process of
the step S11 (step S15). In this manner, the over-Rev limit
control ends in the step S15. At this time, the engine
rotation speed is lower than the first rotation speed by a
constant speed (the difference between the first rotation
speed and the second rotation speed).

[0050] Next, based on the output of the crank sensor
SE3, the rotation speed determiner 11 determines
whether the engine rotation speed is in the monitoring
range (step S16). In a case in which the engine rotation
speed is not in the monitoring range, the rotation speed
determiner 11 causes the process to be executed to
return to the process of the step S12. On the other hand,
in a case in which the engine rotation speed is in the
monitoring range, the feedback controller 14 turns ON
the fuel feedback control using the catalyst downstream
oxygen sensor SE4 (step S17). Details of the process to
be executed by the CPU 10a when the fuel feedback
control is turned ON will be described below.

[0051] Next, based on the output of the crank sensor
SE3, similarly to the process of the step S16, the rotation
speed determiner 11 determines whether the engine
rotation speed is in the monitoring range (step S18). In
a case in which the engine rotation speed is not in the
monitoring range, the feedback controller 14 turns OFF
the fuel feedback control (step S19), and causes the
process to be executed to return to the process of step
S12.

[0052] Onthe other hand, in a case in which the engine
rotation speed is in the monitoring range in the step S18,
the rotation speed determiner 11 determines, similarly to
the process of the step S12, whether the engine rotation
speed has reached the first rotation speed due to an
increase in engine rotation speed (step S20). In a case
in which the engine rotation speed has not reached the
first rotation speed, the rotation speed determiner 11
causes the process to be executed to return to the
process of the step S18. On the other hand, when the
engine rotation speed reaches the first rotation speed,
the feedback controller 14 turns OFF the fuel feedback
control (step S21), and causes the process to be exe-
cuted to return to the process of the step S13.

[0053] Fig. 4 is a flowchart showing the details of the
process to be executed in the CPU 10a of Fig. 2 when the
fuel feedback control is turned ON. The series of pro-
cesses shown in Fig. 4 is started when the fuel feedback
control is switched from OFF to ON in the process of the
step S17 of Fig. 3.

[0054] When the fuel feedback control is turned ON in
the process of the step S17, the oxygen-concentration
determiner 12 determines whether the oxygen concen-
tration of the exhaust gas is higher than the reference
concentration based on the output of the catalyst down-
stream oxygen sensor SE4 (step S31). In a case in which
the oxygen concentration of the exhaust gas is higher
than the reference concentration, that is, the air-fuel ratio
of the exhaust gas is lean, the process of the step S31 is
repeated.
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[0055] Ontheotherhand,ina caseinwhichthe oxygen
concentration of the exhaust gas is equal to or lower than
the reference concentration, that is, the air-fuel ratio of
the exhaust gas is the theoretical air-fuel ratio or rich, the
feedback controller 14 reduces the amount of fuel to be
supplied to the engine 5 from a set amount by a pre-
scribed reduction amount (step S32). Specifically, the
amount of fuel to be supplied to the engine 5 is adjusted
to an amount obtained when the fuel supply amount set
according to the first condition is reduced by the pre-
scribed reduction amount. It can also be said that this
adjustment process is a process of correcting a fuel
supply amount that is set according to the first condition.
Thereafter, the feedback controller 14 causes the pro-
cess to be executed to proceed to the step S31.

[0056] The above-mentioned process of the steps S31
and S32 are continuously executed at predetermined
time intervals until the fuel feedback control is turned
OFF in the process of the step S19 or the step S21 of Fig.
3. With the process of the steps S31 and S32, inacase in
which being the theoretical air-fuel ratio or rich, the air-
fuel ratio of the exhaust gas is adjusted in stages to be
lean for each predetermined number of cycles, for ex-
ample. Thus, even in a case in which the over-Rev limit
controlis repeated at a short cycle, the change in reaction
occurring in the three-way catalyst 53 is gradually stabi-
lized.

[0057] In this manner, the air-fuel ratio of the exhaust
gasis maintained lean, so that an occurrence of oxidation
reaction in the three-way catalyst 53 is suppressed. As a
result, a rapid increase in temperature of the three-way
catalyst 53 due to repetition of the strong oxidation reac-
tion and the strong reduction reaction in the three-way
catalyst 53 is suppressed.

5. Specific Work Example of Engine 5 by Fuel Adjust-
ment Process

[0058] Fig. 5 is a time chart for explaining the specific
work example of the engine 5 by the fuel adjustment
process of Fig. 3. Three items relating to the work of
the engine 5 are shown at the left end of Fig. 5. The three
items are "ENGINE ROTATION SPEED," a "CONDI-
TIONFORENGINE CONTROL"and"FUEL FEEDBACK
CONTROL," and are arranged in this order from the top
row (first row) to the bottom row (third row) in a vertical
direction.

[0059] Atthe right of each item, the change of the state
corresponding to the item is shown in a chronological
order using a common time axis. At the right of the item
"ENGINE ROTATION SPEED" of the first row, one ex-
ample of the temporal change of the engine rotation
speed is shown using the graph in which the ordinate
indicates the engine rotation speed and the abscissa is
used as a time axis.

[0060] In the graph of the first row, the reference char-
acters "rs1," "rs2" and "rs3" provided on the ordinate
respectively indicate the first rotation speed, the second
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rotation speed and the third rotation speed, described
above. Further, the outlined arrow MR shown in the graph
of the firstrow indicates the range thatis equal to or higher
than the third rotation speed rs3, and is lower than the first
rotation speed rs1, as the above-mentioned monitoring
range.

[0061] At the right of the item "CONDITION FOR EN-
GINE CONTROL" of the second row, it is shown that the
condition used for driving the engine 5 at each point in
time on the time axis is either the first condition or the
second condition. At the right of the item "FUEL FEED-
BACK CONTROL" of the third row, it is shown whether
the fuel feedback control is turned ON or OFF at each
point in time on the time axis.

[0062] At a pointt11 in time at which the engine 5is in
the initial state, the engine 5 is in the normal working
state, and the engine rotation speed is lower than the third
rotation speed rs3. In this case, the engine 5 is driven
according to the first condition, and the fuel feedback
control is turned OFF.

[0063] Suppose that an accelerator opening is main-
tained fully open because the rider continuously operates
the accelerator grip 4g in the period from the point t11 in
time to a point t21 in time, described below, for example.
In this case, a large amount of air-fuel mixture is intro-
duced into the engine 5 as the time passes the pointt11in
time, so that the engine rotation speed increases.
[0064] When the engine rotation speed reaches the
first rotation speed rs1 at a point t12 in time due to an
increase in engine rotation speed, the over-Rev limit
control is started. Specifically, by the process of the steps
S12 and S13 of Fig. 3, the condition used for driving the
engine 5 is changed from the first condition to the second
condition. Thus, the engine 5 is driven according to the
second condition. When the engine 5 is driven according
to the second condition, fuel is not supplied to the engine
5. Therefore, the engine rotation speed decreases.
[0065] When the engine rotation speed reaches the
second rotation speed rs2 at a point t13 in time due to a
decrease in engine rotation speed, the over-Rev limit
control ends due to the process of the step S14 of Fig.
3. Further, by the process of the step S15 of Fig. 3, the
condition used for driving the engine 5 is changed from
the second condition to the first condition. Further, at the
point t13 in time, the engine rotation speed is in the
monitoring range MR. In this case, the fuel feedback
control is turned ON by the control of the steps S16
and S17 of Fig. 3. Thus, alarge amount of air-fuel mixture
is introduced into the engine 5 while an air-fuel ratio of the
exhaust gas is adjusted to be lean. Thus, the engine
rotation speed increases while being maintained in the
monitoring range MR.

[0066] Thereafter, when the engine rotation speed
reaches the first rotation speed rs1 again at a point t14
in time, the fuel feedback control is turned OFF by the
process of the steps S20 and S21 of Fig. 3. Further, by the
process of the step S13 of Fig. 3, the condition used for
driving the engine 5 is changed again from the first
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condition to the second condition, and the over-Rev limit
control is started. Thus, the engine rotation speed de-
creases again.

[0067] When the engine rotation speed reaches the
second rotation speed rs2 at a point t15 in time due to a
decrease in engine rotation speed, the over-Rev limit
control ends due to the process of the step S14 of Fig.
3. Further, by the process of the step S15 of Fig. 3, the
condition used for driving the engine 5 is changed again
from the second condition to the first condition.

[0068] IntheexampleofFig.5, asdescribedabove, the
accelerator opening is maintained fully opened in the
period from the point t11 to the point t21 in time. Thus,
the processes executed at the points t12 and t13 in time
are similarly repeated at the points t14 and t15 in time as
described above. Further, the processes executed at the
points t12 and t13 in time are similarly repeated at points
t16 and t17 in time, and are similarly repeated at the
points t18 and t19 in time. Further, the process executed
atthe point 12in time is similarly repeated at a pointt20in
time.

[0069] Here, suppose that an accelerator opening is
reduced because the rider sets the operation amount of
the accelerator grip 4g to 0 at the point t21 in time. In this
case, the engine rotation speed further decreases from
the point t21 in time. Thereafter, in a case in which the
engine rotation speed falls below the third engine rotation
speed rs3, that is, the engine rotation speed deviates
from the monitoring range MR, at a point t22 in time, the
fuel feedback control is turned OFF by the process of the
steps S18 and S19 of Fig. 3.

6. Effects
[0070]

(a) In the above-mentioned motorcycle 100, when
the engine rotation speed reaches the first engine
rotation speed rs1 with the engine 5 driven according
to the first condition, the over-Rev limit control is
executed. Thus, the engine 5 is driven according
to the second condition, and the engine rotation
speed decreases. Therefore, overspeeding of the
engine 5 is suppressed.

[0071] When the engine rotation speed decreases to
the second rotation speed rs2, the condition used for
driving the engine 5 is changed back from the second
condition to the first condition. In this state, when the
engine rotation speed is maintained in the monitoring
range MR, the engine rotation speed is highly likely to
reach the firstrotation speedrs1 againin arelatively short
period of time. Thus, when the over-Rev limit control is
periodically executed, strong oxidation reaction and
strong reduction reaction alternately occur in the three-
way catalyst 53, and the temperature of the three-way
catalyst 53 may become excessively high.

[0072] As such, in the above-mentioned motorcycle
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100, when the engine rotation speed is continuously in
the monitoring range MR after the over-Rev limit control,
the fuel feedback control based on the output of the
catalyst downstream oxygen sensor SE4 is turned ON.
Thus, when the engine rotation speed is continuously in
the monitoring range MR after the over-Rev limit control,
the air-fuel ratio of the exhaust gas is adjusted to be lean,
and the reaction occurring in the three-way catalyst 53 is
limited to the reduction reaction.

[0073] Here, the reason why the output of the catalyst
downstream oxygen sensor SE4 is used in the fuel feed-
back control will be described. The exhaust gas imme-
diately after being discharged from the engine 5 has large
variations in regard to the oxygen concentration. There-
fore, in regard to the exhaust gas immediately after being
exhausted from the engine 5, even when the oxygen
concentration is detected, the detection result is un-
stable. It is difficult to appropriately adjust the air-fuel
ratio of the exhaust gas using the unstable detection
result.

[0074] In contrast, the three-way catalyst 53 functions
as a filter that reduces variations in concentration of
oxygen in the exhaust gas flowing through the exhaust
pipe 51 and the muffler 52. Therefore, with the catalyst
downstream oxygen sensor SE4, itis possible to obtain a
stable detection result in regard to the concentration of
oxygeninthe exhaustgas as compared to a case in which
an oxygen-sensor provided upstream of the three-way
catalyst 53 is used. Thus, in the fuel feedback control, an
amount of fuel to be supplied by the fuel injection device
61 is appropriately adjusted based on the detection result
of the catalyst downstream oxygen sensor SE4. As a
result, shortening of the service life of the three-way
catalyst 53 caused by suppression of overspeeding of
the engine 5 is appropriately prevented.

[0075] (b)Further, with the above-mentioned fuel feed-
back control, itis not necessary to determine afuel supply
amount in order to protect the three-way catalyst 53 after
the over-Rev limit control using an additional map. Thus,
itis possible to prevent shortening of the service life of the
three-way catalyst 53 with a simple method without re-
quiring complicated work such as creation of an addi-
tional map.

[0076] (c) The monitoring range MR is set to a contin-
uous range thatis equal to or higher than the third rotation
speed rs3 lower than the second rotation speed rs2, and
is lower than the first rotation speedrs1. In this case, even
in a case in which the engine rotation speed temporarily
becomes lower than the second rotation speed rs2 after
the over-Rev limit control ends, the fuel feedback control
is executed unless the engine rotation speed decreases
to the third rotation speed rs3. Thus, itis possible to more
appropriately control the reaction occurring in the three-
way catalyst 53.

[0077] (d) In the fuel feedback control, a fuel supply
amount is adjusted for every predetermined number of
cycles until the air-fuel ratio of an exhaust gas becomes
lean. Therefore, it is possible to appropriately adjust the
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fuel supply amount without accurately identifying the
degree of deviation between an actual air-fuel ratio
and a theoretical air-fuel ratio of the exhaust gas. There-
fore, it is possible to use an inexpensive oxygen sensor
capable of detecting only whether an oxygen concentra-
tion is higher than the oxygen concentration correspond-
ing to the theoretical air-fuel ratio as the catalyst down-
stream oxygen sensor SE4.

7. Other Embodiments
[0078]

(a) While the second condition includes the informa-
tion representing that an amount of fuel to be sup-
plied to the engine 5 during the over-Rev limit control
is 0 in the above-mentioned embodiment, the pre-
sent disclosure is not limited to this. The second
condition may include the information representing
that an amount of fuel to be supplied to the engine 5
during the over-Rev limit control is a specific value
larger than 0. In this case, the specific value larger
than 0O is set lower than a value of the fuel supply
amount to be set based on the map of the first
condition when the engine 5 is in the normal working
state. Thus, the engine rotation speed can gradually
decrease in the over-Rev limit control.

(b) While the second condition includes the informa-
tion representing that an amount of fuel to be sup-
plied to the engine 5 during the over-Rev limit control
is 0 in the above-mentioned embodiment, the pre-
sent disclosure is not limited to this. The second
condition may include the information for adjusting
an opening of the throttle valve 62 in addition to the
information for adjusting a fuel supply amount or
instead of the information for adjusting a fuel supply
amount. For example, the second condition may
include the information for setting an opening of
the throttle valve 62 to a value significantly smaller
than an opening of the throttle valve 62 obtained
when the engine 5 is in the normal working state.
Also in this case, the engine rotation speed can
forcibly decrease in the over-Rev limit control.

(c) While the monitoring range MR serving as the
reference for executing the fuel feedback control is
setequal to or higher than the third rotation speed rs3
and lower than the first rotation speed rs1 in the
above-mentioned embodiment, the present disclo-
sure is not limited to this.

[0079] The monitoringrange MR may be setequalto or
higher than the second rotation speed rs2 and lower than
the first rotation speed rs1 instead of the range equal to or
higher than the third rotation speed rs3 and lower than the
first rotation speed rs1. In other words, in the above-
mentioned embodiment, the second rotation speed rs2
and the third rotation speed rs3 may be set to a same
value.
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[0080] (d) While the CPU 10a has the information
retainer 15 as a function in the motorcycle 100 according
to the above-mentioned embodiment, the present dis-
closure is not limited to this. Each information piece
retained by the information retainer 15 is stored in the
ROM 10b in advance. Therefore, the other functions (11,
12, 13, 14) of the CPU 10a may suitably read the infor-
mation required for the process of the function from the
ROM 10b and retain the information. In this case, the
information retainer 15 is not required.

[0081] (e) In the motorcycle 100 according to the
above-mentioned embodiment, the catalyst downstream
oxygen sensor SE4 is used to execute the fuel feedback
control. As the catalyst downstream oxygen sensor SE, it
is possible to use an oxygen sensor that detects only
whether the concentration of oxygen in gas is higher than
the oxygen concentration corresponding to a theoretical
air-fuel ratio or an air-fuel ratio sensor that detects the
concentration of oxygen in gas in more detail.

[0082] (f) While the above-mentioned embodiment is
an example inwhich the present disclosure is applied to a
motorcycle, the present disclosure is not limited to this.
The present disclosure may be applied to another
straddled vehicle such as a motor tricycle or an ATV
(All Terrain Vehicle), or another straddled vehicle such
as a motor tricycle other than a straddled vehicle, and a
four-wheeled automobile.

8. Correspondences Between Constituent Elements in
Claims and Parts in Preferred Embodiments

[0083] In the following paragraphs, non-limiting exam-
ples of correspondences between various elements re-
cited in the claims below and those described above with
respect to various preferred embodiments of the present
disclosure are explained. As each of constituent ele-
ments recited in the claims, various other elements hav-
ing configurations or functions described in the claims
can be also used.

[0084] In the above-mentioned embodiment, the en-
gine 5is an example of an engine, the fuel injection device
61, the throttle valve 62 and the throttle actuator 63 are
examples of an engine driver, the ECU 10 is an example
of a controller, the exhaust pipe 51 and the muffler 52 are
examples of an exhaust system, the three-way catalyst
53 is an example of a catalyst, the catalyst downstream
oxygen sensor SE4 is an example of an oxygen sensor,
and the fuel injection device 61 is an example of a fuel
supplier.

[0085] Further, the first rotation speed rs1 is an exam-
ple of afirst rotation speed, the second rotation speed rs2
is an example of a second rotation speed, the monitoring
range MR is an example of a monitoring range, the
configuration including the ECU 10 and the catalyst
downstream oxygen sensor SE4 is an example of a fuel
adjustment device, the third rotation speed rs3 is an
example of a third rotation speed, the rear wheel 7 is
an example of a drive wheel, and the motorcycle 100is an
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example of a vehicle.
9. Overview of Embodiments

[0086] (ltem 1) A fuel adjustment device according to
item 1 includes a controller that controls an engine driver
that causes an engine to work, and an oxygen sensor that
is provided downstream of a catalyst that cleans an
exhaustgasin an exhaust system attached to the engine,
and detects an oxygen concentration of the exhaust gas,
wherein the engine driver includes a fuel supplier that
supplies fuel to the engine, the controller, when a rotation
speed of the engine reaches a first rotation speed due to
an increase in rotation speed of the engine with the
engine driver working according to a first condition,
causes the engine driver to work according to a second
condition different from the first condition such that the
rotation speed of the engine decreases, when the rota-
tion speed of the engine reaches a second rotation speed
lower than the first rotation speed from the first rotation
speed with the engine driver working according to the
second condition, changes back a working condition of
the engine driver from the second condition to the first
condition, when the rotation speed of the engine is con-
tinuously maintained in a monitoring range from a pointin
time at which the working condition of the engine driver is
changed back from the second condition to the first
condition, adjusts a fuel supply amount of the fuel sup-
plier based on a detection result of the oxygen sensor,
and the monitoring range is a range that includes the
second rotation speed and is lower than the first rotation
speed.

[0087] With the fuel adjustment device, when the en-
gine rotation speed reaches the first rotation speed with
the engine driver working according to the first condition,
the working condition of the engine driver is switched.
The engine driver works according to the second condi-
tion, so that the engine rotation speed decreases. There-
fore, the engine rotation speed is prevented from exces-
sively increasing to exceed the first rotation speed. That
is, overspeeding of the engine is suppressed.

[0088] When the engine rotation speed decreases to
the second rotation speed, the working condition of the
engine driver is changed back from the second condition
to the first condition. Thereafter, in a case in which being
maintained in the monitoring range, the engine rotation
speed is highly likely to reach the first rotation speed
againin arelatively short period of time. When the switch-
ing of the working condition of the engine driver is re-
peated, the air-fuel ratio of gas flowing from the engine to
the exhaust system may regularly change. When the
oxidation reaction and the reduction reaction in the cat-
alyst are alternately repeated as the air-fuel ratio
changes, the temperature of the catalyst may become
excessively high.

[0089] In order to suppress excessive increase of the
temperature of the catalyst without misfiring of the en-
gine, itis preferable to reduce the intensity of at least one
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of the oxidation reaction and the reduction reaction. The
reaction occurring in the catalyst and a degree of reaction
are defined based on the air-fuel ratio of the air-fuel
mixture to be supplied to the engine, for example. There-
fore, when the oxygen concentration of gas exhausted
from the engine is found, the air-fuel ratio of the air-fuel
mixture to be supplied to the engine can be appropriately
adjusted based on the oxygen concentration.

[0090] The exhaust gas immediately after being dis-
charged from the engine has large variations in regard to
the oxygen concentration. In regard to the exhaust gas
immediately after being exhausted from the engine, even
when an oxygen concentration is detected, the detection
result is unstable. It is difficult to appropriately adjust the
air-fuel ratio of the air-fuel mixture using the unstable
detection result.

[0091] In contrast, the catalyst functions as a filter that
reduces variations in concentration of oxygen in the
exhaust gas flowing through the exhaust system. With
the above-mentioned configuration, the oxygen concen-
tration of the exhaust gas of the engine is detected by the
oxygen sensor located downstream of the catalyst. In this
case, because the stable detection result in regard to the
oxygen concentration in the exhaust gas can be ob-
tained, the fuel supply amount of the fuel supplier is
suitably adjusted based on the detection result of the
oxygen sensor. Therefore, it is possible to cause the
oxidation reaction and the reduction reaction to occur
appropriately and selectively in the catalyst. As a result,
shortening of the service life of the catalyst due to the
suppression of overspeeding of the engine is appropri-
ately prevented.

[0092] (ltem 2) The fuel adjustment device according
to item 1, wherein the controller, when the fuel supply
amount of the fuel supplier is adjusted, may adjust the
fuel supplier such that fuel having an amount different
from a fuel supply amount corresponding to the first
condition and a fuel supply amount corresponding to
the second condition is supplied to the engine.

[0093] In this case, an amount of fuel to be supplied to
the engine can be more appropriately adjusted based on
the detection result of the oxygen sensor.

[0094] (ltem 3) The fuel adjustment device according
toitem 1 or 2, wherein the first condition may include that
an amount of fuel to be supplied from the fuel supplier to
the engine is a first supply amount, and the second
condition may include that an amount of fuel to be sup-
plied from the fuel supplier to the engine is 0 or a second
supply amount lower than the first supply amount.
[0095] Inthis case, in the control for suppressing over-
speeding of the engine, the fuel is not supplied to the
engine or an amount of fuel to be supplied to the engine is
reduced. Thus, the engine rotation speed decreases.
[0096] (ltem 4) The fuel adjustment device according
to any one of items 1 to 3, wherein adjustment of a fuel
supply amount of the fuel supplier based on a detection
result of the oxygen sensor may include execution of
feedback control of the fuel supplier such that an oxygen
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concentration detected by the oxygen sensor is higher
than an oxygen concentration corresponding to a theo-
retical air-fuel ratio.

[0097] In this case, when the engine rotation speed is
maintained in the monitoring range after the working
condition of the engine driver is changed back from the
second condition to the first condition, the oxygen con-
centration of the exhaust gas is increased by the feed-
back control based on the detection result of the oxygen
sensor. Thus, when the air-fuel ratio of the exhaust gas is
maintained lean, the reaction occurring in the catalyst is
limited to the reduction reaction. As a result, repetition of
strong oxidation reaction and strong reduction reaction in
the catalyst is suppressed, and the temperature of the
catalyst is prevented from becoming excessively high.
[0098] (ltem 5) The fuel adjustment device according
to item 4, wherein feedback control of the fuel supplier
may include determination of whether the oxygen con-
centration detected by the oxygen sensor is higher than
the oxygen concentration corresponding to the theore-
tical air-fuel ratio, and reduction of the fuel supply amount
of the fuel supplier from a preset fuel supply amount by a
prescribed reduction amount when the detected oxygen
concentration is equal to or lower than the oxygen con-
centration corresponding to the theoretical air-fuel ratio.
[0099] Inthiscase,ina caseinwhichthe air-fuel ratio of
the exhaust gas is not lean, the fuel supply amount is
reduced by a prescribed reduction amount for each pre-
determined number of cycles, for example. Therefore,
the change in reaction occurring in the catalyst is gradu-
ally stabilized.

[0100] Further, in this case, because the fuel supply
amount is adjusted in stages until the air-fuel ratio of the
exhaust gas becomes lean, it is possible to appropriately
adjust the fuel supply amount without accurately identify-
ing the degree of deviation between an actual air-fuel
ratio and a theoretical air-fuel ratio of the exhaust gas.
Therefore, it is possible to use an inexpensive oxygen
sensor capable of detecting only whether an oxygen
concentration is higher than the oxygen concentration
corresponding to the theoretical air-fuel ratio.

[0101] (ltem 6) The fuel adjustment device according
to any one of items 1 to 5, wherein the monitoring range
may be a continuous range that is equal to or higher than
a third rotation speed lower than the second rotation
speed, and is lower than the first rotation speed.

[0102] In this case, even in a case in which the engine
rotation speed is temporarily lower than the second rota-
tion speed after the working condition of the engine driver
is changed back from the second condition to the first
condition, the fuel injection amount of the fuel supplier is
adjusted unless the engine rotation speed decreases to
the third rotation speed. Thus, the reaction occurring in
the catalyst can be controlled more appropriately.
[0103] (ltem 7) A vehicle according to item 7 includes
an engine, an exhaust system, a catalyst provided in the
exhaust system, an engine driver, the above-mentioned
fuel adjustment device, and a drive wheel driven by the
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engine.

[0104] The vehicle includes the above-mentioned fuel
adjustment device. Therefore, shortening of the service
life of the catalyst caused by the control for suppressing
overspeeding of the engine is prevented.

[0105] While preferred embodiments of the present
disclosure have been described above, it is to be under-
stood that variations and modifications will be apparent to
those skilled in the art without departing the scope and
spirit of the present disclosure. The scope of the present
disclosure, therefore, is to be determined solely by the
following claims.

Claims
1. A fuel adjustment device comprising:

a controller (10) that controls an engine driver
(61, 62, 63) that causes an engine (5) to work;
and

an oxygen sensor (SE4) that is provided down-
stream of a catalyst (53) that cleans an exhaust
gas in an exhaust system (51, 52) attached to
the engine (5), and detects an oxygen concen-
tration of the exhaust gas, wherein

the engine driver (61, 62, 63) includes a fuel
supplier (61) that supplies fuel to the engine (5),
the controller (13),

when a rotation speed of the engine (5) reaches
a first rotation speed (rs1) due to an increase in
rotation speed of the engine (5) with the engine
driver (61, 62, 63) working according to a first
condition, causes the engine driver (61, 62, 63)
to work according to a second condition different
from the first condition such that the rotation
speed of the engine (5) decreases,

when the rotation speed of the engine (5)
reaches a second rotation speed (rs2) lower
than the first rotation speed (rs1) from the first
rotation speed (rs1) with the engine driver (61,
62, 63) working according to the second condi-
tion, changes back a working condition of the
engine driver (61, 62, 63) from the second con-
dition to the first condition,

when the rotation speed of the engine (5) is
continuously maintained in a monitoring range
from a point in time at which the working condi-
tion of the engine driver (61, 62, 63) is changed
back from the second condition to the first con-
dition, adjusts a fuel supply amount of the fuel
supplier (61) based on a detection result of the
oxygen sensor (SE4), and

the monitoring range is a range that includes the
second rotation speed (rs2) and is lower than the
first rotation speed (rs1).

2. The fuel adjustment device according to claim 1,



21 EP 4 549 721 A1 22

wherein an engine driver;
the fuel adjustment device according to any one
the controller (13), of claims 1 to 6; and
when the fuel supply amount of the fuel supplier a drive wheel (7) driven by the engine (5).

(61) is adjusted, adjusts the fuel supplier (61) 5
such that fuel having an amount different from a
fuel supply amount corresponding to the first
condition and a fuel supply amount correspond-
ing to the second condition is supplied to the
engine (5). 10

3. Thefuel adjustment device according to claim 1 or 2,
wherein

the first condition includes that an amount of fuel 75
to be supplied from the fuel supplier (61) to the
engine (5) is a first supply amount, and

the second condition includes that an amount of

fuel to be supplied from the fuel supplier (61) to

the engine (5) is 0 or a second supply amount 20
lower than the first supply amount.

4. The fuel adjustment device according to any one of
claims 1 to 3, wherein
adjustment of a fuel supply amount of the fuel sup- 25
plier (61) based on a detection result of the oxygen
sensor (SE4) includes execution of feedback control
of the fuel supplier (61) such that an oxygen con-
centration detected by the oxygen sensor (SE4) is
higher than an oxygen concentration corresponding 30
to a theoretical air-fuel ratio.

5. The fuel adjustment device according to claim 4,
wherein
feedback control of the fuel supplier (61) includes 35
determination of whether the oxygen concentration
detected by the oxygen sensor (SE4) is higher than
the oxygen concentration corresponding to the the-
oretical air-fuel ratio, and reduction of the fuel supply
amount of the fuel supplier (61) from a preset fuel 40
supply amount by a prescribed reduction amount
when the detected oxygen concentration is equal
to or lower than the oxygen concentration corre-
sponding to the theoretical air-fuel ratio.
45
6. The fuel adjustment device according to any one of
claims 1 to 5, wherein
the monitoring range is a continuous range that is
equal to or higher than a third rotation speed (rs3)
lower than the second rotation speed (rs2), and is 50
lower than the first rotation speed (rs1).

7. A vehicle (100) comprising:
an engine (5); 55

an exhaust system (51, 52);

a catalyst (53) provided in the exhaust system

(51, 52);

12
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