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(54) Engine control device and engine control method

(57) An engine of a vehicle is provided with an engine
control device including an idle speed control (ISC) de-
vice provided for an intake bypass passage connecting
an upper side and a lower side of a throttle valve installed
in an intake passage so as to control an idle speed of the
engine by adjusting an amount of air flowing through the
intake bypass passage at a time of idling of the engine.
The engine control device includes: a throttle opening
degree sensor disposed in the intake passage and con-
figured to detect a degree of opening of the throttle valve;
an intake pressure sensor disposed in the intake passage
and configured to detect an intake negative pressure at
the lower side of the throttle valve; and a control unit
configured to control an output of the engine. The control
unit is configured to perform an engine output suppres-
sion control of suppressing the output of the engine after
determining that an ISC valve of the ISC device is ab-
normal in a case where the degree of opening of the
throttle valve detected by the throttle opening degree
sensor is within a predetermined range and when the
intake negative pressure detected by the intake pressure
sensor is low compared with a threshold value.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a device for
controlling an engine including an ISC (idle speed con-
trol) device for controlling the idle speed of the engine
and also relates to a method of controlling such engine.

Description of the Related Art

[0002] As a conventional engine, there is known an
engine including an ISC device that controls the idle
speed to be at a target speed by having an upper side
and a lower side of a throttle valve installed in an intake
passage connected by an intake bypass passage. The
ISC device includes an ISC valve disposed in the intake
bypass passage so as to adjust the amount of air flowing
through the intake bypass passage by the ISC valve at
the time of idling.
[0003] With a vehicle on which an engine including
such an ISC device is mounted, an ISC valve of the ISC
device may become fixed (adheres) at an open state due
to a short circuiting of wirings, carbon deposit or the like
on the ISC valve. In a state where the ISC valve is fixed,
the amount of intake air into the engine increases com-
pared to a normal state (non-fixed state), and thus, the
idle speed of the engine increases. As a result, there is
a possibility that an automatic centrifugal clutch is con-
nected even if the throttle valve is completely closed, and
that the vehicle is unintentionally started.
[0004] Accordingly, as described, for example, in Pat-
ent Document 1 (Japanese Patent Laid-Open Publica-
tion No. 60-11648), a technique is proposed of calculat-
ing in advance the basic amount of air that is based on
the degree of opening of a throttle valve and the engine
speed, and determining an abnormality in an ISC valve
when a measurement value of the amount of actually
measured engine air intake exceeds the basic amount
of air.
[0005] Furthermore, as described in Patent Document
2 (Japanese Patent Laid-Open Publication No. 8-86266),
there is provided a technique of calculating the actual
amount of intake air flowing through an ISC valve by cal-
culating the amount of intake air flowing through a throttle
valve based on the degree of opening of the throttle valve
and deducting the amount of intake air flowing through
the throttle valve from the amount of intake air (a meas-
urement value) of the entire mechanism, and determining
an abnormality in the ISC valve in a case where there is
a predetermined or greater deviation between the actual
amount of intake air and the amount of intake air calcu-
lated based on a set degree of opening of the ISC valve.
[0006] The conventional techniques described in Pat-
ent Documents 1 and 2 are suitable when applied to a
so-called L-jetronic fuel injection device that detects the

amount of intake air into the engine by an air flow sensor,
but are not suitable for a D-jetronic fuel injection device
that detects an intake air pressure (an intake negative
pressure) and decides the amount of fuel injection, be-
cause an air flow sensor has to be separately provided.
[0007] Generally, the D-jetronic fuel injection device is
said to be more advantageous compared to the L-jetronic
fuel injection device in a viewpoint such that, since the
air flow sensor is unnecessary, an increase in the intake
resistance can be prevented.
[0008] Furthermore, in contrast to the L-jetronic fuel
injection device that decides the optimal amount of fuel
injection after measuring the actual amount of intake air,
the D-jetronic fuel injection device decides the amount
of fuel injection by measuring a change in the intake neg-
ative pressure that causes a change in the amount of
intake air, and thus, it is also advantageous in that it has
good responsiveness for the output change with respect
to a throttle operation.
[0009] For these reasons, the D-jetronic fuel injection
device is widely used in motorcycles and all terrain ve-
hicles and, accordingly, it is difficult to apply the conven-
tional technique described in Patent Document 1 or 2 to
motorcycles and all terrain vehicles.

SUMMARY OF THE INVENTION

[0010] The present invention is made in consideration
of the circumstance described above, and an object of
the present invention is to provide an engine control de-
vice and an engine control method capable of preventing
an excessive increase in the engine speed at the time of
an abnormality such as fixation of an ISC valve of an ISC
device in an open state.
[0011] The above and other objects can be achieved
according to the present invention by providing, in one
aspect, an engine control device of an engine including
an idle speed control (ISC) device provided for an intake
bypass passage connecting an upper side and a lower
side of a throttle valve installed in an intake passage so
as to control an idle speed of the engine by adjusting an
amount of air flowing through the intake bypass passage
at a time of idling of the engine, the engine control device
including: a throttle opening degree sensor disposed in
the intake passage and configured to detect a degree of
opening of the throttle valve; an intake pressure sensor
disposed in the intake passage and configured to detect
an intake negative pressure at the lower side of the throt-
tle valve; and a control unit configured to control an output
of the engine, wherein the control unit is configured to
perform an engine output suppression control of sup-
pressing the output of the engine after determining that
an ISC valve of the ISC device is abnormal in a case
where the degree of opening of the throttle valve detected
by the throttle opening degree sensor is within a prede-
termined range and when the intake negative pressure
detected by the intake pressure sensor is low compared
with a threshold value.
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[0012] In another aspect of the present invention, there
is also provided an engine control method for an engine
including an ISC valve using the engine control device
of the structure mentioned above, wherein an engine out-
put suppression control of suppressing an output of the
engine is performed after determining that the ISC valve
is abnormal in a case where a degree of opening of the
throttle valve is within a predetermined range and when
an intake negative pressure at the lower side of the throt-
tle valve in the intake passage is low compared with a
threshold value.
[0013] According to the engine control device and the
method of the present invention, when the degree of
opening of a throttle valve is within a predetermined range
and an intake negative pressure is below a threshold
value, since an ISC valve of an ISC device is determined
to be abnormal, an engine output suppression control of
suppressing the output of the engine is performed an
excessive increase in the engine speed can be prevented
even if the amount of intake air supplied to the engine is
not decreased at the time of an abnormality such as fix-
ation of the ISC valve in an open state.
[0014] The nature and other characteristic features of
the present invention will be made clearer from the fol-
lowing descriptions made with reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In the accompanying drawings:

Fig. 1 is a transparent left side view showing an all
terrain vehicle to which a first embodiment of an en-
gine control device according to the present inven-
tion is applied;
Fig. 2 is a transparent side view showing a vehicle
body frame, an engine unit, a fuel tank and the like
based on Fig. 1;
Fig. 3 is a sectional view of Fig. 2 taken along a line
III-III;
Fig. 4 is a front view of a throttle body in Fig. 2;
Fig. 5 is a sectional view of the throttle body in Fig. 2;
Fig. 6 is a sectional view of Figs. 4 and 5 along a line
VI-VI;
Fig. 7 is a block diagram showing an engine control
device including a control unit and the like in Fig. 2;
Fig. 8 is a flow chart explaining an ISC valve abnor-
mality determination control performed by the control
unit in Fig. 7;
Fig. 9 is a flow chart explaining idle overspeed pre-
vention control performed by the control unit in Fig. 7;
Fig. 10 is a graph representing a change in a crank
speed of an engine shown in Fig. 2;
Fig. 11 is a graph used for judging or determining
implementation of the idle overspeed prevention
control based on an intake negative pressure;
Fig. 12 is a timing chart showing thinned-out ignition
in comparison with normal ignition;

Fig. 13 is a graph representing a change in an engine
speed between a case where the idle overspeed pre-
vention control is performed and a case of not being
performed;
Fig. 14 is a graph representing a relationship be-
tween the degree of opening of an ISC valve (ISC
opening degree), the amount of air flowing through
an intake bypass passage (ISC flow amount) and
the proportion of ignition thinning;
Fig. 15 is a block diagram representing a second
embodiment of the engine control device according
to the present invention; and
Fig. 16 is a flow chart explaining an intake pressure
sensor learning control performed by a control unit
in Fig. 15.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0016] Hereinafter, embodiments for carrying out the
present invention will be described based on the draw-
ings. It is to be noted that terms of upper, lower, right, left
and the like terms indication directions are used herein
with reference to the illustrated states on the drawings
or in a vehicle standing state.
[0017] Incidentally, the present invention is not limited
to these embodiments.

[I] First Embodiment (Figs. 1 to 14)

[0018] As shown in Figs. 1 and 2, an all terrain vehicle
1 includes a vehicle body frame 2 assembled to provide
a substantially cage-like shape by using, for example,
steel pipe materials.
[0019] The vehicle body frame 2 includes a pair of left
and right upper pipes 3 and lower pipes 4, a pair of left
and right rear vertical pipes 5 vertically joining the rear
ends of the upper and lower pipes, a pair of left and right
rear horizontal pipes 6 longitudinally joining between the
rear vertical pipes 5 and substantially middle portions of
the lower pipes 4, a pair of left and right front vertical
pipes 7 vertically joining between the upper pipes 3 and
the lower pipes 4 at front portions, a pair of left and right
front vertical pipes 8 longitudinally joining between the
front vertical pipes 7 and front portions of the upper pipes
3, and a plurality of bridge members, not shown, joining
between each of members 3, 4, 5, 6, 7 and 8 of the left
and right pairs of pipes.
[0020] Front ends of the left and right upper pipes 3
are bent downward and fixed to front ends of the lower
pipes 4.
[0021] Furthermore, a pair of left and right front wheels
11 and rear wheels 12 with wide, low-pressure tires are
provided at the front and rear of the vehicle body frame
2 via a suspension mechanism, not shown. An engine
unit 14 is suspended substantially in the middle of the
vehicle body frame 2 at a position between the front
wheels 11 and the rear wheels 12 and lower than the
location of the upper pipes 3.
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[0022] A saddle seat 15 is mounted at a rear upper
part of the upper pipes 3, a steering handle 16 for steering
the front wheels 11 is provided in front of the saddle seat
15, and a fuel tank 17 is provided under the seat 15 and
behind the engine unit 14. Furthermore, a heat exchang-
er (an oil cooler, a radiator or the like) 18 of the engine
unit 14 is installed at near the foremost part of the vehicle
body frame 2.
[0023] A front cover 21 covering the upper front part
of the vehicle body frame 2 is provided at the front part
of the vehicle body, and front fenders 22 covering the left
and right front wheels 11 are integrally or substantially
integrally formed on the front cover 21. In addition, a rear
cover 23 covering the upper rear part of the vehicle body
frame 2 is provided at the rear part of the vehicle body,
and rear fenders 24 covering the left and right rear wheels
12 are integrally or substantially integrally formed on the
rear cover 23. Additionally, these members 21 to 24 are
made as synthetic resin products, for example.
[0024] An engine 28 and a belt-type continuously var-
iable transmission 29 are, for example, integrally formed
as the engine unit 14. The engine 28 is a water-cooled
4-cycle single cylinder engine, for example, and is con-
figured to include a crankcase 31 and a cylinder assembly
32 which is positioned, tilting forward at about 45 de-
grees, in front of the upper surface of the crankcase 31.
The cylinder assembly 32 is configured to include a cyl-
inder head 34 positioned above a cylinder block 33.
[0025] The cylinder assembly 32 and the crankcase
31 forming the engine unit 14, the transmission 29 and
the fuel tank 17 are, when seen from the side of the ve-
hicle, arranged in a manner of sequentially overlapping
one another without being separated so as to be contin-
uous in a substantially V-shaped manner. A battery 35
is arranged in the internal space of the V shape.
[0026] An engine intake system is arranged at a rear
upper part of the cylinder assembly 32, at a front lower
part of the seat 15. The engine intake system includes a
throttle body 37 as an air-fuel mixture producing unit that
is connected to an intake port on the back surface of the
cylinder head 34 via an intake pipe 36, and an air cleaner
39 that is arranged above the throttle body 37 and in front
of the seat 15.
[0027] The air cleaner 39 is connected to the upper
side of the throttle body 37 via an intake tube 38, is ar-
ranged so as to protrude above the upper pipes 3 of the
vehicle body frame 2, and is covered by a cleaner cover
40 made of the same material as that of the front cover
21, the rear cover 23 and the like.
[0028] Furthermore, a breeze hose 41 extending from
an upper portion of the crankcase 31 of the engine unit
14 is connected to the air cleaner 39.
[0029] As shown in Figs. 4 and 5, the throttle body 37
includes a throttle valve 26 that opens/closes an intake
passage 25 formed inside of the throttle body 37. At a
time of normal operation of the engine 28, the amount of
air supplied to an intake port of the engine 28 is adjusted
according to the degree of opening of the throttle valve

26. A fuel injector 27 is installed in the throttle body 37
for injecting fuel toward the intake port of the engine 28.
[0030] On the other hand, as shown in Figs. 1 and 2,
an exhaust device of the engine unit 14 is arranged on
one side in the vehicle width direction (on the right side
in the present embodiment) and below the upper pipes
3 of the vehicle body frame 2. The exhaust device is
formed by an exhaust pipe 42 and an exhaust muffler
43. The exhaust pipe 42 extends forward from an exhaust
port 44 (see Fig. 2) on the front surface of the cylinder
head 34 and then curves to the right rear direction and
extends backward, on the right side of the engine 28,
substantially in parallel along and below the upper pipes
3 of the vehicle body frame 2, and has the exhaust muffler
43 connected to its lower side.
[0031] Further, as viewed from the side, the exhaust
muffler 43 is arranged on the upper side of the rear wheels
12 and below the rear fender 24 (or the rear cover 23),
for example.
[0032] Fig. 3 is a transverse sectional view of the en-
gine unit 14, in an enlarged scale, taken along the line
III-III in Fig. 2. The crankcase 31 forming the lower portion
of the engine 28 is a left and right split type having a left
case 47 and a right case 48 matched together, and a
crankshaft 49 is arranged inside and toward the front of
the crankcase 31 in parallel and oriented in the vehicle
(vehicle body) width direction. Furthermore, a case cover
50 covers the left open surface of the left case 47.
[0033] A piston 52 is provided in a slidable manner
within a cylinder bore 51 (a cylinder) formed in the cylin-
der block 33, and the piston 52 is coupled to a crankpin
54 of the crankshaft 49 via a connecting rod 53. The
reciprocating motion of the piston 52 within the cylinder
bore 51 is thereby converted to the rotational motion of
the crankshaft 49 as an output of the engine 28.
[0034] In a plane view of the vehicle, a cam drive cham-
ber 58 is provided on the left side of the cylinder assembly
32, and the transmission 29 is installed on the side op-
posite to the cam drive chamber 58 (on the right side)
across the cylinder assembly 32. Further, in Fig. 3, ref-
erence sign 59 is a generator device for generating pow-
er, and reference sign 60 is a rope recoil starter device
for starting the engine.
[0035] The transmission 29 is arranged in a space be-
tween a belt case 61 disposed on the right side of the
crankcase 31, that is, on the right side of the right case
48, and a case cover 62 covering the right side of the
belt case 61.
[0036] The transmission 29 includes a drive pulley
shaft 64 arranged coaxially with and on the right of the
crankshaft 49, a driven pulley shaft 65 arranged in parallel
behind the drive pulley shaft 64, a drive pulley 66 jour-
naled to the drive pulley shaft 64, a driven pulley 67 jour-
naled to the driven pulley shaft 65, an automatic centrif-
ugal clutch 68 provided between the drive pulley shaft
64 and the crankshaft 49, and a V-belt 69 wound between
the drive pulley 66 and the driven pulley 67, for example.
[0037] When the engine 28 operates and the rotational
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speed of the crankshaft 49 reaches a predetermined val-
ue, the automatic centrifugal clutch 68 is connected and
the drive pulley shaft 64 and the drive pulley 66 are ro-
tated, and this rotation is transmitted to the driven pulley
67 and the driven pulley shaft 65 via the V-belt 69.
[0038] A weight roller 70 is embedded in the drive pul-
ley 66, and the weight roller 70 extends in the centrifugal
direction in accordance with the increase in the centrifu-
gal force as the rotational speed of the drive pulley 66
increases. The face gap of the drive pulley 66 is thereby
reduced and the effective pulley diameter is increased,
and the face gap of the driven pulley 67 is increased, and
the effective pulley diameter is reduced, thereby contin-
uously changing the rotation (acceleration).
[0039] The rotation of the driven pulley shaft 65 is trans-
mitted to a transmission countershaft 72 joined coaxially
to be rotated together. The rotation of the transmission
countershaft 72 is transmitted to a transmission drive
shaft 74 via a transmission gear device 73 with a plurality
of stages, and is then transmitted to a propeller shaft 78
for driving the front wheel and a propeller shaft 79 for
driving the rear wheel shown in Fig. 1, via a bevel gear
shaft 75 and a bevel gear device 76.
[0040] The propeller shaft 78 for driving the front wheel
and the propeller shaft 79 for driving rear wheel extend
in a longitudinal direction of the vehicle substantially hor-
izontally along the centerline in the vehicle width direction
of the all terrain vehicle 1, and a front wheel differential
device 81 and a rear wheel differential device 82 are
joined to the front end and the rear end of the propeller
shafts. Furthermore, the front wheels 11 and the rear
wheels 12 are joined to a pair of left and right axle shafts,
not illustrated, extending from the front wheel differential
device 81 and the rear wheel differential device 82 in the
vehicle width direction.
[0041] As described above, the output of the engine
28 (the rotating motion of the crankshaft 49) undergoes
a continuous speed change by the transmission 29 via
the automatic centrifugal clutch 68, and then, is transmit-
ted to the front wheels 11 and the rear wheels 12 via the
propeller shaft 78 for driving the front wheel, the propeller
shaft 79 for driving the rear wheel and the like.
[0042] As shown in Fig. 3, the automatic centrifugal
clutch 68 includes a clutch hub 83 that is attached at a
shaft end of the crankshaft 49 so as to rotate together, a
clutch shoe 85 that is attached to the clutch hub 83 via
a rocker shaft 84, and a clutch housing 86 that is rotated
when engaged with the clutch shoe 85 due to the cen-
trifugal force acting on the clutch shoe 85.
[0043] The clutch housing 86 is provided so as to rotate
together with the drive pulley shaft 64 so as to be able
to transmit the rotation of the crankshaft 49 to the drive
pulley shaft 64 via the clutch shoe 85 and the clutch hub
83. Further, the clutch housing 86 is joined with the clutch
hub 83 via a one way clutch 87. This one way clutch 87
is configured so as not to transmit the rotation of the
crankshaft 49 to the clutch housing 86 with respect to an
input from the clutch hub 83, but to transmit the rotation

to the clutch hub 83 with respect to an input from the
clutch housing 86.
[0044] When the throttle valve 26 (Fig. 5) is opened
and the engine speed is increased from the idling state
of the engine 28, and the clutch shoe 85 of the automatic
centrifugal clutch 68 flares due to the centrifugal force
and engages with the clutch housing 86, the rotation of
the crankshaft 49 is transmitted to the drive pulley shaft
64 via the clutch hub 83, the clutch shoe 85 and the clutch
housing 86.
[0045] On the other hand, at the time of deceleration,
such as when completely closing the throttle valve 26
from the driving state, the engine speed is reduced to the
idle speed and the centrifugal force acting on the clutch
shoe 85 falls below a set value, and thus, the automatic
centrifugal clutch 68 is disengaged. However, back
torque from the drive pulley shaft 64 is transmitted from
the clutch housing 86 to the clutch hub 83 via the one
way clutch 87 and then to the crankshaft 49, causing the
engine brake to act.
[0046] Incidentally, as shown in Figs. 4 to 6, the engine
28 shown in Fig. 2 includes an intake bypass passage
89 and an ISC (Idle Speed Control) device 90 to control
the engine speed at the time of idling (the idle speed) to
a target speed. These intake bypass passage 89 and
ISC device 90 are provided in the throttle body 37.
[0047] That is, as shown in Fig. 5, the intake bypass
passage 89 is formed to have an upper port 89A on the
upper side, and a lower port 89B on the lower side, of
the throttle valve 26 disposed in the intake passage 25
of the throttle body 37, each communicating with the
throttle body 37 through the inside of a housing 91 of the
ISC device 90. The upper side and the lower side of the
throttle valve 26 in the intake passage 25 are connected
by the intake bypass passage 89.
[0048] The ISC device 90 is constructed and disposed
in the intake bypass passage 89 with an ISC valve 92
being accommodated within the housing 91. The ISC
valve 92 adjusts the degree of opening by driving a valve
stem 94 having a valve disc 93 at the tip end, for example,
by a stepping motor 95. When a control unit 104 de-
scribed later adjusts the degree of opening of the ISC
valve 92 at the time of idling of the engine 28, the amount
of air flowing through the intake bypass passage 89 at
the time of idling is adjusted, and the idle speed of the
engine 28 is controlled to be a target speed. Further, in
Fig. 6, reference sign 96 is a connector that connects to
a harness for transmitting a drive signal from the control
unit 104 to the stepping motor 95.
[0049] Incidentally, as shown in Fig. 2, the all terrain
vehicle 1 of the present embodiment includes an engine
control device 100 (Fig. 7) for controlling the engine 28
so as to prevent the vehicle from moving by the connec-
tion of the automatic centrifugal clutch 68 (Fig. 3) due to
an excessive increase in the engine speed at the time of
idling because of fixation of the ISC valve 92 of the ISC
device 90 in an open state by carbon deposit or the like.
[0050] The engine control device 100 is configured to
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include a crank angle sensor 101, an intake pressure
sensor 102, a throttle opening degree sensor 103, and
the control unit 104.
[0051] As shown in Figs. 7 and 2, the crank angle sen-
sor 101 is installed in the crankcase 31 and operates as
an engine speed sensor that detects the speed of the
engine 28 by detecting the rotational angle of the crank-
shaft 49. Furthermore, as shown in Figs. 7 and 4, the
intake pressure sensor 102 is attached integrally or as a
separate body to the throttle body 37, and detects the
negative pressure of intake air (the intake negative pres-
sure) taken into the intake port of the engine 28 at the
lower side of the throttle valve 26 in the intake passage
25 of the throttle body 37.
[0052] The throttle opening degree sensor 103 is at-
tached to an end portion of a throttle valve shaft 30 to
which the throttle valve 26 is attached, and detects the
degree of opening of the throttle valve 26.
[0053] As shown in Fig. 7, power (electric power) is
supplied to the control unit 104 and an ignition coil 105
from the battery 35 via fuses 107, an ignition switch 108
and an engine stop switch 109. As shown in Fig. 2, the
control unit 104 is mounted on the upper pipe 3, in front
of the fuel tank 17 and behind the battery 35. Moreover,
the ignition coil 105 is disposed near a connection portion
of the front vertical pipe 7 to the upper pipe 3.
[0054] As shown in Fig. 7, the control unit 104 performs
controlling of the engine 28, as basic controls, such as a
fuel injection control for controlling the fuel injector 27,
an ignition control for outputting an ignition signal to the
ignition coil 105 and controlling ignition of an ignition plug
106, an idle speed control for controlling the degree of
opening of the ISC valve 92, and the like, and also, per-
forms an engine output suppression control as an idle
overspeed prevention control based on each detected
value of the crank angle sensor 101, the intake pressure
sensor 102 and the throttle opening degree sensor 103.
[0055] With this engine output suppression control, the
control unit 104 determines that an abnormality, such as
fixation of the ISC valve 92 of the ISC device 90 in an
open state, for example, has occurred, in the case where
the degree of opening of the throttle valve 26 detected
by the throttle opening degree sensor 103 is within a pre-
determined range indicating a completely closed region
(specifically, a completely closed state or a substantially,
completely closed state where the degree of opening is
about 1% or less) and when the intake negative pressure
detected by the intake pressure sensor 102 is below a
threshold value when compared with the threshold value,
and then, in such case, the control unit 104 suppresses
the output of the engine 28.
[0056] That is, as will be described in detail later, the
control unit 104 compares an intake negative pressure
being detected by the intake pressure sensor 102 with
the threshold value, the intake negative pressure detect-
ed in the case where the degree of opening of the throttle
valve 26 detected by the throttle opening degree sensor
103 is within the predetermined range indicating the com-

pletely closed region described above and when the en-
gine speed is at a predetermined value or higher after an
increase in the engine speed by a predetermined amount
or more is detected within a predetermined time. If the
intake negative pressure is below the threshold value,
the control unit 104 determines that an abnormality, such
as fixation of the ISC valve 92 of the ISC device 90 in an
open state, has occurred.
[0057] In the above steps, the step of detecting wheth-
er or not there is an increase in the engine speed by the
predetermined amount or more within the predetermined
time is the step of sequentially performing a first engine
speed increase determination step of determining the
amount of increase in the engine speed within a first pre-
determined time Δt1 which is an extremely infinitesimal
duration, and a second engine speed increase determi-
nation step of detecting the amount of increase in the
engine speed within a second predetermined time Δt2
which is longer than the first predetermined time Δt1.
[0058] Furthermore, the predetermined value of the
engine speed mentioned above is set to be greater than
the idle speed of the engine 28 when the ISC valve 92
is normal (for example, 1500 rpm), and less than the en-
gine speed when the automatic centrifugal clutch 68 is
engaged (for example, 1900 rpm).
[0059] When the intake negative pressure detected by
the intake pressure sensor 102 is detected to be below
the threshold value, the control unit 104 determines that
the ISC valve 92 of the ISC device 90 is abnormal, and
when a specific time has elapsed after the determination
of the abnormality, the control unit 104 performs a control
of suppressing the output of the engine 28.
[0060] In the present embodiment, this output suppres-
sion control is an ignition thinning out control of carrying
out only the ignition of a given cycle (for example, one
cycle) among a plurality of successive cycles of the en-
gine 28 and cutting out (thinning out) the ignition of other
cycles. Further, one cycle of the engine 28 includes an
expansion stroke, an exhaust stroke, an intake stroke
and a compression stroke that are sequentially per-
formed.
[0061] The abnormality determination control for the
ISC valve 92 and the output suppression control (idle
overspeed prevention control) for the engine 28 per-
formed by the control unit 104 will be described in detail
with reference to the flow charts of Figs. 8 and 9, for
example.

(A) Abnormality Determination Control for ISC Valve 92 
(Fig. 8)

[0062] The control unit 104 first determines whether or
not a state where the degree of opening of the throttle
valve 26 is a predetermined degree of opening α (for
example, the degree of opening of 1%) or less has con-
tinued for a predetermined time T1 (for example, 320
msec) or longer (step S1). Herein, whether or not the
degree of opening of the throttle valve 26 is within a pre-
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determined range indicating a completely closed region
(specifically, a completely closed state or a substantially,
completely closed state where the degree of opening is
about 1% or less) is determined, and instantaneous com-
plete closing or substantially complete closing of the
throttle valve 26 is excluded by allowing the condition to
be satisfied in the case of continuance over the prede-
termined time T1 or longer. Complete closing or substan-
tially complete closing of the throttle valve 26 over a short
time is an operation that may be normally performed while
the vehicle is travelling, and since the effect of fixation of
the ISC valve 92 is hardly felt because it is during trav-
elling, the engine output suppression control does not
have to be performed.
[0063] The control unit 104 next determines whether
or not a change in the engine speed in the first predeter-
mined time Δt1 (for example, 40 ms) is a first predeter-
mined value ΔNE1 (for example, 40 rpm) or higher (steps
S2). This step S2 is a step of determining whether or not
the engine speed indicates a degree of increase of a
predetermined level or higher in spite of the degree of
opening of the throttle valve 26 being within the prede-
termined range indicating the completely closed region
described above (the first engine speed increase deter-
mination step).
[0064] The control unit 104 next determines whether
or not a change in the engine speed in the second pre-
determined time Δt2 (for example, 200 ms) is a second
predetermined value ΔNE2 (for example, 150 rpm) or
higher (step S3). This step S3 is a step of determining
the degree of increase in the engine speed in a time long-
er than that in Step S2 in a state where the degree of
opening of the throttle valve 26 is within the predeter-
mined range indicating the completely closed region de-
scribed above by making Δt2 greater than Δt1 and ΔNE2
greater than ΔNE1 (the second engine speed increase
determination step).
[0065] As shown in Fig. 10, with a single cylinder en-
gine 28 of a large displacement (750cc, 500cc or the like),
which is often mounted in the all terrain vehicle 1 of the
present embodiment, since a change M in the crank
speed (piston speed) in one cycle is great, if only step
S2 is performed, there is a possibility that a drastic in-
crease in the crank speed near the compression top dead
point immediately after explosion is detected and erro-
neously determined as the increase in the engine speed.
This erroneous determination may be avoided by adding
the step S3.
[0066] The control unit 104 next determines whether
or not the engine speed NE is within a set range where
it should be controlled (NE1<NE<NE2: for example,
NE1=1675 rpm, NE2=12000 rpm) (step S4). The set
speed NE1 may be set appropriately to an engine speed
before the automatic centrifugal clutch 68 is engaged.
Furthermore, the set engine speed NE2 may be a lower
limit value as a rev limit for cutting off fuel injection. This
is because the engine output suppression control is al-
ready performed during this fuel injection cutoff and the

engine output suppression control (the ignition thinning
out control in the present embodiment) at the time of ab-
normality in the ISC valve 92 becomes unnecessary in
a rotation region of the set speed NE2 or greater. Further,
in the present embodiment, the speed (clutch-in speed)
at which the automatic centrifugal clutch 68 starts to be
engaged engage is 1900 rpm.
[0067] The control unit 104 next determines whether
or not the current engine speed and the intake negative
pressure are within a range of a predetermined intake
negative pressure for that speed (step S5). Here, the
range of the predetermined intake negative pressure is
decided based on an intake negative pressure value (a
function, a table or the like) as a threshold value that
changes with the engine speed as a variable. Specifical-
ly, based on an engine speed-intake negative pressure
map as shown in Fig. 11, for example, the curved line A
in Fig. 11 is taken as the threshold, and a range where
the intake negative pressure is smaller (lower) than the
curved line A is taken as the range of the predetermined
intake negative pressure.
[0068] In the present embodiment, since it is confirmed
that a parked vehicle whose throttle valve 26 is complete-
ly closed starts moving when the ISC valve 92 is fixed
with the degree of opening of 75%, the curved line A
showing a relationship between the engine speed and
the intake negative pressure for a case where the degree
of opening of the ISC valve 92 is fixed at 75% is shown
in Fig. 11 as the threshold value. If the current engine
speed and the intake negative pressure are in a region
where the intake negative pressure is greater (higher)
than the curved line A in Fig. 11 (for example, at point X
in Fig. 11), the control unit 104 determines that the ISC
valve 92 is fixed at a low degree of opening which is a
normal level or a level allowed to be overlooked, and in
contrast, when they are in a region where the intake neg-
ative pressure is smaller (lower) than the curved line A
(for example, at point Y in Fig. 11), the control unit 104
determines that the ISC valve 92 is fixed at a high degree
of opening which is an abnormal level or a level not al-
lowed to be overlooked. This is because the pumping
loss becomes less and the intake negative pressure be-
comes lower as the area of opening of the intake bypass
passage 89 becomes greater, thereby increasing the
amount of air flowing through the intake bypass passage
89, which results in the increase in the engine speed.
[0069] The control unit 104 next determines whether
or not a specific time T2 has elapsed since the determi-
nation result of step S5 became YES (step S6). This is
to check that the lowering of the intake negative pressure
is not instantaneous, and in the present embodiment, the
specific time T2 is 40 msec or longer.
[0070] When the determination result of step S6 is
YES, the control unit 104 determines that the ISC valve
92 is abnormal (step S7), and then, performs the idle
overspeed prevention control (the so-called engine out-
put suppression control) shown in Fig. 9.
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(B) Output Suppression Control for Engine 28 (Fig. 9)

[0071] When an abnormality in the ISC valve 92 is de-
termined in step S11 (that is, step S7 in Fig. 8), the control
unit 104 proceeds to step S12 assuming that a determi-
nation condition is satisfied. Specifically, the idle over-
speed prevention control (the engine output suppression
control) of step S12 is the ignition thinning out control
where, as shown in Fig. 12, the control unit 104 controls
an ignition signal to be output to the ignition coil 105,
causes the ignition to be misfired for successive seven
cycles of the engine 28, and causes the ignition to happen
only one time in the next cycle at a normal ignition timing.
[0072] The control unit 104 next determines whether
or not the engine speed is at the set speed NE1 (for ex-
ample, 1675 rpm) or less as a result of step S12 (step
S13). When YES is determined in this step S13, the con-
trol unit 104 ends the idle overspeed prevention control
(the ignition thinning out control). Due to the idle over-
speed prevention control, the increase in the engine
speed is suppressed as shown in Fig. 13 and the engine
speed is restricted to below the clutch-in speed (for ex-
ample, 1900 rpm) at which the vehicle starts moving, and
thus, an abrupt start not expected by the rider can be
definitely prevented.
[0073] With the operation and configuration mentioned
above, the following effect (1) will be achieved by the
present embodiment.

(1) The ISC valve 92 of the ISC device 90 is deter-
mined to be abnormal in the case where the degree
of opening of the throttle valve 26 detected by the
throttle opening degree sensor 103 is within a pre-
determined range indicating a completely closed re-
gion (specifically, a completely closed state or a sub-
stantially, completely closed state where the degree
of opening is about 1% or less), and when the intake
negative pressure detected by the intake pressure
sensor 102 is below a threshold value, and an engine
output suppression control for suppressing the out-
put of the engine 28 (for example, the ignition thin-
ning out control) is performed.

[0074] Accordingly, an excessive increase in the en-
gine speed can be prevented even in a case where the
amount of intake air supplied to the engine 28 is not re-
duced at the time of an abnormality such as fixation of
the ISC valve 92 in an open state in spite of the throttle
valve 26 being within the predetermined range indicating
the completely closed region described above. Thus, if
the engine speed is suppressed to below the clutch-in
speed, a situation where the vehicle unexpectedly starts
at the time of idling of the engine 28 can be prevented.
[0075] Additionally, in the first embodiment, the thresh-
old value of the intake negative pressure shows only the
relationship between the engine speed and the intake
negative pressure for a case where the ISC valve 92 is
fixed at the degree of opening of 75% (the curved line A

in Fig. 11), but a plurality of types (for example, the degree
of opening of 75%, the degree of opening of 50%, the
degree of opening of 30%) may be prepared according
to the degree of opening of the ISC valve 92 at the time
of fixation of the ISC valve 92. For example, the relation-
ships between the engine speed and the intake negative
pressure for cases where the ISC valve 92 is fixed at
75%, 50% and 30% may be set as a first threshold value
(curved line A in Fig. 11), a second threshold value
(curved line B in Fig. 11) and a third threshold value
(curved line C in Fig. 11), respectively.
[0076] In this case, the control unit 104 may cause the
engine output suppression control (the idle overspeed
prevention control) to be different according to each
threshold value. That is, as shown in Fig. 14, for example,
the amount of air flowing through the intake bypass pas-
sage 89 (ISC flow amount) is increased as the degree of
opening of the ISC valve 92 (ISC opening degree) is
greater. Thus, as shown in Figs. 11 and 14, the control
unit 104 causes misfires in seven cycles out of eight cy-
cles of the engine 28 in the case where the intake neg-
ative pressure at a given engine speed within a set range
(step S4 in Fig. 8) is at the first threshold value or less,
in five cycles out of six cycles of the engine 28 in the case
where the intake negative pressure exceeds the first
threshold value and is at the second threshold value or
less, in three cycles out of four cycles of the engine 28
in the case where the intake negative pressure exceeds
the second threshold value and is at the third threshold
value or less, and in one cycle out of two cycles of the
engine 28 in the case where the intake negative pressure
exceeds the third threshold value. In this manner, an ig-
nition thinning out control where the proportion of
thinned-out ignitions is changed according to the expect-
ed degree of opening of the fixed ISC valve 92 may also
be performed.

[II] Second Embodiment (Figs. 2, 15 and 16)

[0077] Fig. 15 is a block diagram showing a second
embodiment of the engine control device according to
the present invention, and Fig. 16 is a flow chart showing
an intake pressure sensor learning control performed by
a control unit in Fig. 15. In the second embodiment, por-
tions or members same as those of the first embodiment
described above will be denoted with the same reference
signs, and explanation thereof will be simplified or omit-
ted.
[0078] Similarly to the control unit 104 of the engine
control device 100 of the first embodiment described
above, a control unit 111 of an engine control device 110
of the second embodiment performs basic controls such
as a fuel injection control, an ignition control, an idle
speed control and the like, and an engine output sup-
pression control (the abnormality determination control
for the ISC valve 92 and the idle overspeed prevention
control), and also performs an intake pressure sensor
learning control.
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[0079] This intake pressure sensor learning control is
performed to learn so as to correct a detected value of
the intake negative pressure detected by the intake pres-
sure sensor 102 shown in Figs. 2, 4 and 15 and to elim-
inate the influence of individual differences or deteriora-
tion in elapsed time of the intake pressure sensors 102
installed in respective all terrain vehicles 1. The value of
the intake negative pressure which has been learned is
used as the value of the intake negative pressure of step
S5 (Fig. 8) of the abnormality determination control for
the ISC valve 92.
[0080] That is, when a predetermined condition is sat-
isfied, the control unit 111 grasps the property of the in-
take pressure sensor 102 (the amount of change δ of the
detected value described later) based on the detected
value of the intake negative pressure detected by the
intake pressure sensor 102 in a predetermined operation
state, and performs, as shown in Fig. 16, the intake pres-
sure sensor learning control of performing learning so as
to correct the detected value of the intake negative pres-
sure subsequently detected by the intake pressure sen-
sor 102 based on the property mentioned above.
[0081] First, the control unit 111 determines whether
or not a predetermined condition is satisfied, that is,
whether or not the all terrain vehicle 1, on which the en-
gine 28 is mounted, is in a maintenance state (step S21).
[0082] As shown in Figs. 2 and 15, the control unit 111
includes an existing maintenance terminal 112 for plug-
ging in a special tool 113 (for example, a tool for reading
error code or a tool for short circuit) that is used at the
time of maintenance of the all terrain vehicle 1. The con-
trol unit 111 recognizes that the all terrain vehicle 1 is in
a maintenance state by detecting, for over a predeter-
mined time Z1 or longer (for example, five seconds), that
the special tool 113 has been connected to the mainte-
nance terminal 112 and the maintenance terminal 112
has fallen in a connected state (a conducted state in a
case where the special tool 113 is the tool of reading
error code, and a shorted state in a case where the spe-
cial tool 113 is the tool for short circuit). This is to perform
the intake pressure sensor learning control of the present
embodiment at the time of maintenance of the all terrain
vehicle 1.
[0083] Then, as shown in Fig. 16, when determining in
step S21 that the maintenance terminal 112 is in the con-
nected state, and that the all terrain vehicle 1 is in the
maintenance state, the control unit 111 determines
whether or not the engine 28 (Fig. 2) is in a predetermined
engine operation state (step S22 to step S27).
[0084] This predetermined operation state refers to a
state where all of the following are satisfied: that an in-
dicator indicating a warm-up state of the engine 28 indi-
cates that the engine 28 is in a warmed-up state (step
S22), that the throttle valve 26 (Fig. 5) is in a substantially,
completely closed state (step S23), that the engine speed
is in a stable idling state (step S24), that the vehicle speed
of the all terrain vehicle 1 is at a predetermined value or
lower (step S25), that the intake negative pressure is

within a predetermined range with respect to a set value
for the idling of the engine 28 (step S26), and that each
of the states described above has been continuing for a
predetermined time Z3 (step S27).
[0085] The indicator indicating the warm-up state of
the engine 28 (Fig. 2) in step S22 is at least one, prefer-
ably two or more, of the temperature of water flowing
inside a water jacket formed in the cylinder block 33 of
the engine 28 (water temperature), oil temperature of lu-
bricating oil for lubricating each portion of the engine 28,
the temperature of an outer wall of the cylinder block 33
of the engine 28 (device temperature), and the temper-
ature of intake air at a lower part within the air cleaner
39 (intake air temperature).
[0086] As shown in Figs. 2 and 15, in the second em-
bodiment, the control unit 111 determines that the engine
28 is in a warmed-up state by confirming that the water
temperature detected by a water temperature 114 in-
stalled in the cylinder block 33 of the engine 28 is at a
set value (for example, 70°C) or higher and the intake air
temperature detected by an intake air temperature sen-
sor 115 installed at a lower part of the air cleaner 39 is
in a predetermined range (for example, 35°C to 45°C),
and then proceeds to the step S23.
[0087] In the step S23, the control unit 111 determines
whether or not the degree of opening of the throttle valve
26 detected by the throttle opening degree sensor 103
is in a substantially, completely closed state (the degree
of opening of about 1% or less), and the step proceeds
to the step S24 when the substantially, completely closed
state is confirmed.
[0088] In the step S24, the control unit 111 determines
whether or not the engine speed over a predetermined
time Z2 (for example, 20 seconds) is within a predeter-
mined range (for example, 6300 rpm) with respect to a
predetermined idle speed (for example, 1500 rpm), and
in the case where it is in the predetermined range, the
control unit 111 determines that the engine speed is in a
stable idling state, and proceeds to step S25.
[0089] In the step S25, the control unit 111 determines
whether or not the vehicle speed detected by a vehicle
speed sensor, not illustrated, is at a predetermined value
(for example, 5 km/h) or lower, and in the case where it
is at or below the predetermined value, proceeds to step
S26.
[0090] This step S25 is set so as to eliminate the pos-
sibility of learning of a detected value of the intake pres-
sure sensor (step S28) being performed due to the con-
ditions of steps S22, S23, S24, S26 and S27 being sat-
isfied because of short-circuiting of the maintenance ter-
minal 112 by rainwater or the like at a time other than the
maintenance of the all terrain vehicle 1. Here, the set
value of the vehicle speed is 5 km/h, not 0 km/h, to elim-
inate the influence of variation in the vehicle speed sen-
sors.
[0091] In the step S26, the control unit 111 determines
whether or not the intake negative pressure detected by
the intake pressure sensor 102 is within a predetermined
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range (for example, 65 kPa) with respect to a set value
for idling of the engine 28 (for example, about 60 kPa),
and in the case where it is within the predetermined
range, proceeds to the step S27. The step S26 is set so
as to prevent learning of a detected value of the intake
pressure sensor 102 (step S28) in a case where the in-
take pressure sensor 102 is malfunctioning, for example.
[0092] In the step S27, the control unit 111 determines
whether or not a state where all of the conditions of steps
S21 to S26 are satisfied "YES" has been continuing for
a predetermined time Z3 (for example, 30 seconds), and
only in the case where it has been continuing, performs
learning of a detected value of the intake pressure sensor
102 in the step S28.
[0093] The control unit 111 performs learning of a de-
tected value of the intake pressure sensor 102 in the step
S28 in the following manner. The control unit 111 com-
pares a detected value K of the intake negative pressure
detected by the intake pressure sensor 102 at the time
of satisfaction of the condition of the step S27 with an
initial value K0 of the intake negative pressure detected
by the intake pressure sensor 102 at the time of idling at
the time of shipping of the all terrain vehicle 1 from the
factory, obtains the amount of change (the amount of
deviation) δ of the detected value K with respect to the
initial value K0, and grasps the property of the intake
pressure sensor 102. The control unit 111 thereafter per-
forms learning in such a way as to correct a detected
value P of the intake negative pressure detected by the
intake pressure sensor 102 based on the property. That
is, the control unit 111 performs learning by taking the
amount of change δ as a correction value, taking the cor-
rection value δ into account (addition or subtraction) with
respect to a detected value P1 of the intake negative
pressure later detected by the intake pressure sensor
102, performing correction of removing the amount of
change δ from the detected value P1 of the intake neg-
ative pressure detected by the intake pressure sensor
102 and obtaining an accurate value P2 of the intake
negative pressure.
[0094] The abnormality determination for the ISC valve
92 can be accurately performed by using the value P2
of the intake negative pressure learned in the
above-mentioned way as the value of the intake negative
pressure of the step S5 in the abnormality determination
control (Fig. 8) for the ISC valve 92 (the intake negative
pressure detected by the intake pressure sensor 102).
Further, in the predetermined engine operation state in
the intake pressure sensor learning control described
above, there is no need that the vehicle speed of the all
terrain vehicle 1 is at or below a predetermined value
(step S25).
[0095] With the configuration described above, also in
the second embodiment, the control unit 111 performs
the engine output suppression control shown in Figs. 8
and 9 (the abnormality determination control for the ISC
valve 92 and the idle overspeed prevention control), and
thus, the following effects (2) to (4), as well as the same

effect as effect (1) of the first embodiment, will be
achieved.
[0096] (2) With the control unit 111 learning in such a
way as to correct a value detected by the intake pressure
sensor 102 based on the property (the amount of change
δ) of the intake pressure sensor 102, a value of the intake
negative pressure detected by the intake pressure sen-
sor 102 can be made an accurate value. As a result, the
influence of individual differences or deterioration in
elapsed time of the intake pressure sensors 102 of re-
spective vehicles can be eliminated, and the abnormality
determination control for the ISC valve 92 can be per-
formed with high accuracy.
[0097] (3) The control unit 111 recognizes the mainte-
nance state of the all terrain vehicle 1 by detecting the
connected state of the maintenance terminal 112, and
performs the intake pressure sensor learning control in
this maintenance state. It is not necessary to perform this
intake pressure sensor learning control frequently, and
to perform at the time of maintenance of the all terrain
vehicle 1, and thus, the burdensomeness can be elimi-
nated.
[0098] (4) Since the control unit 111 recognizes the
maintenance state of the all terrain vehicle 1 by checking
the connected state of the maintenance terminal 112 for
plugging in the special tool 113 that is used at the time
of maintenance of the all terrain vehicle 1, it is not nec-
essary to separately locate a switch or the like for check-
ing the maintenance state of the all terrain vehicle 1, thus
preventing the cost from increasing.
[0099] It is further to be noted that the present invention
is not limited to the embodiments described hereinabove,
and various changes and modifications may be made
without departing from the spirit or scope of the present
invention of the appended claims.
[0100] For example, there was described, in the first
embodiment, a case of performing the ignition thinning
out control as the engine output suppression control (the
idle overspeed prevention control), but an injection thin-
ning out control by the fuel injector 27 may be performed
instead of, or together with, the ignition thinning out con-
trol. Furthermore, an intake pressure sensor 102 dedi-
cated to the engine output suppression control (the ab-
normality determination control for the ISC valve 92) may
be separately installed. Moreover, the present invention
may be applied to the control of the ISC device of not
only the all terrain vehicle 1, but also of a motorcycle, a
four-wheeled vehicle or the like.

Claims

1. An engine control device of an engine including an
idle speed control (ISC) device provided for an intake
bypass passage connecting an upper side and a low-
er side of a throttle valve installed in an intake pas-
sage so as to control an idle speed of the engine by
adjusting an amount of air flowing through the intake
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bypass passage at a time of idling of the engine, the
engine control device comprising:

a throttle opening degree sensor disposed in the
intake passage and configured to detect a de-
gree of opening of the throttle valve;
an intake pressure sensor disposed in the intake
passage and configured to detect an intake neg-
ative pressure at the lower side of the throttle
valve; and
a control unit configured to control an output of
the engine,
wherein the control unit is configured to perform
an engine output suppression control of sup-
pressing the output of the engine after determin-
ing that an ISC valve of the ISC device is abnor-
mal in a case where the degree of opening of
the throttle valve detected by the throttle opening
degree sensor is within a predetermined range
and when the intake negative pressure detected
by the intake pressure sensor is low compared
with a threshold value.

2. The engine control device according to claim 1,
wherein the control unit is configured to compare the
intake negative pressure detected by the intake pres-
sure sensor with the threshold value, the intake neg-
ative pressure being detected in a case where the
degree of opening of the throttle valve detected by
the throttle opening degree sensor is within a prede-
termined range indicating a completely closed region
and after an increase in an engine speed by a pre-
determined amount or more is detected within a pre-
determined time.

3. The engine control device according to claim 1,
wherein the control unit is configured to compare the
intake negative pressure detected by the intake pres-
sure sensor with the threshold value, the intake neg-
ative pressure being detected in a case where the
degree of opening of the throttle valve detected by
the throttle opening degree sensor is within a prede-
termined range indicating a completely closed region
and when an engine speed is at a predetermined
value or higher after an increase in the engine speed
by a predetermined amount or more is detected with-
in a predetermined time.

4. The engine control device according to claim 3,
wherein the predetermined value of the engine
speed is set to be higher than an idle speed of the
engine when the ISC valve is normal, and lower than
the engine speed at a time of engagement of an au-
tomatic centrifugal clutch.

5. The engine control device according to claim 2,
wherein a step of detecting whether or not there is
an increase in the engine speed by the predeter-

mined amount or more within the predetermined time
is a step of sequentially performing a first engine
speed increase determination step of determining
an amount of increase in the engine speed within a
first predetermined time which is an infinitesimal du-
ration, and a second engine speed increase deter-
mination step of detecting an amount of increase in
the engine speed within a second predetermined
time which is longer than the first predetermined
time.

6. The engine control device according to claim 1,
wherein the engine output suppression control is an
ignition thinning out control of performing ignition of
only a given number of cycles among a plurality of
successive cycles of the engine.

7. The engine control device according to claim 1,
wherein the control unit is configured to perform the
engine output suppression control after a specific
time has elapsed after an abnormality of the ISC
valve has been determined.

8. The engine control device according to claim 1,
wherein plural kinds of threshold values for the intake
negative pressure different from each other depend-
ing on the degree of
opening of the ISC valve at a time of fixation of the
ISC valve are set, and the control unit is configured
to perform different engine output suppression con-
trols respectively correspondingly to the threshold
values.

9. The engine control device according to claim 1,
wherein the control unit is configured to, at a time
when a predetermined condition is satisfied, recog-
nize a property of the intake pressure sensor based
on a detected value of the intake negative pressure
detected by the intake pressure sensor in a prede-
termined engine operation state, and perform an in-
take pressure sensor learning control of performing
learning so as to correct, based on the property, the
detected value of the intake negative pressure de-
tected by the intake pressure sensor.

10. The engine control device according to claim 9,
wherein the satisfaction time of the predetermined
condition is a satisfaction time of a condition indicat-
ing that a vehicle on which the engine is mounted is
in a maintenance state, and the intake pressure sen-
sor learning control is performed at a time of the
maintenance.

11. The engine control device according to claim 10,
wherein the control unit is configured to recognize
the maintenance state of the vehicle by detecting a
connected state of a maintenance terminal for plug-
ging in a special tool that is used at a time of the
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maintenance of the vehicle.

12. The engine control device according to claim 9,
wherein the predetermined engine operation state
is a state in which all of a state where an indicator
indicating a warm-up state of the engine indicates
that the engine is in a warmed-up state, a state where
the throttle valve is in a substantially completely
closed state, a state where the engine speed is in a
stable idling state, and a state where each of the
states has been continuing for a predetermined time,
are satisfied.

13. The engine control device according to claim 12,
wherein continuance, over a predetermined time, of
a state where the intake negative pressure is within
a predetermined range with respect to a set value
for idling of the engine is added to the predetermined
engine operation state.

14. The engine control device according to claim 12,
wherein continuance, over a predetermined time, of
a state where a vehicle speed is at a predetermined
value or lower is added to the predetermined engine
operation state.

15. An engine control method of an engine including an
idle speed control (ISC) valve provided for an intake
bypass passage connecting an upper side and a low-
er side of a throttle valve installed in an intake pas-
sage and that controls an idle speed of the engine
by adjusting an amount of air flowing through the
intake bypass passage at a time of idling of the en-
gine,
wherein an engine output suppression control of sup-
pressing an output of the engine is performed after
determining that the ISC valve is abnormal in a case
where a degree of opening of the throttle valve is
within a predetermined range and when an intake
negative pressure at the lower side of the throttle
valve in the intake passage is low compared with a
threshold value.

16. The engine control method according to claim 15,
wherein the case where the degree of opening of the
throttle valve is within the predetermined range cor-
responds to a case where the degree of opening of
the throttle valve is within a predetermined range in-
dicating a completely closed region.
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