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(54) CONTROLLER OF HYBRID VEHICLE

(57) A control apparatus is applied to a hybrid vehicle
(1A). The hybrid vehicle (1A) includes an MG (3) which
is connected with an input shaft (11) of a manual trans-
mission (10) via a first clutch (20) that is operated by a
press operation to a clutch pedal (CP) and an internal
combustion engine (2) which is connected with the MG
(3) via a second clutch (21). The hybrid vehicle (1A) is
allowed to execute an EV traveling mode where: the in-
ternal combustion engine (2) is stopped; the internal com-
bustion engine (2) and drive wheels (5) are separated by
the second clutch (21); and the drive wheels are driven
by the MG (3). In the control apparatus, when the EV
traveling mode is executed, a required torque (T1) is ob-
tained based on an accelerator opening degree, and a
required transmission torque (T2) is obtained based on
an operation amount to the clutch pedal. And, when a
smaller one of the required torque (T1) and the required
transmission torque (T2) is greater than a determination
value, the internal combustion engine (2) is started.
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Description

Technical Field

[0001] The present invention relates to a control appa-
ratus for a hybrid vehicle. The hybrid vehicle is provided
with a clutch which is provided, so as to be operated with
a clutch pedal, on a power transmission path lying be-
tween the internal combustion engine and drive wheels,
and is capable of performing an EV traveling mode that
the internal combustion engine is stopped, a power trans-
mission lying between the internal combustion engine
and the drive wheels is shut off, and the drive wheels are
driven by an electric motor.

Background Art

[0002] There is known a hybrid vehicle having an in-
ternal combustion engine and an electric motor as driving
sources for traveling. Furthermore, in such a hybrid ve-
hicle, there is known a vehicle where a manual transmis-
sion and a manual-type clutch which is operated with a
clutch pedal are provided on a power transmission path
lying between the internal combustion engine and drive
wheels, and the electric motor is provided between an
output shaft of the manual transmission and the drive
wheels (see Patent Literature 1). In the vehicle of the
Patent Literature 1, when the vehicle is started with the
electric motor, a driving torque which occurs when it is
assumed that the vehicle is started with the internal com-
bustion engine is calculated based on an operation
amount of a clutch pedal, an accelerator opening degree,
and a gear stage, and the calculated driving torque is
output from the electric motor. Furthermore, when the
accelerator opening degree is greater than a predeter-
mined opening degree the vehicle is driven by the internal
combustion engine. In addition, there is Patent Literature
2 as a prior art reference in relation to the present inven-
tion.

Citation List

Patent Literature

[0003]

Patent Literature 1: JP 2009-292313 A
Patent Literature 2: JP 2010-184535 A

Summary of Invention

Technical Problem

[0004] In the vehicle of the Patent Literature 1, in a
case that the vehicle is started with the electric motor, a
change of a vibration of the internal combustion engine,
a reduction of rotating speed, and so on do not occur at
the moment when the clutch pedal is operated. Thereby,

there is a possibility that a driver steps on the accelerator
pedal to excess accidentally. In this case, there is a pos-
sibility that the accelerator opening degree becomes
greater than the predetermined opening degree and the
internal combustion engine is started up. In this manner,
in the vehicle of the Patent Literature 1, there is a possi-
bility that the internal combustion engine is started up
unnecessarily and fuel efficiency becomes worse.
[0005] In view of the foregoing, one object of the
present invention is to provide a control apparatus for a
hybrid vehicle capable of suppressing an unnecessary
start-up of the internal combustion engine and improving
fuel efficiency.

Solution to Problem

[0006] A control apparatus of the present invention is
applied to a hybrid vehicle, the hybrid vehicle having an
internal combustion engine and an electric motor as driv-
ing sources for traveling, and a power transmission con-
trol device, the power transmission control device: being
allowed to be operated with a clutch pedal; being provid-
ed in a power transmission path lying between the inter-
nal combustion engine and a drive wheel; and being al-
lowed to shut off a power transmission between the in-
ternal combustion engine and the drive wheel, the electric
motor being provided so as to make the drive wheel drive
even when the power transmission control device shuts
off the power transmission between the internal combus-
tion engine and the drive wheel, and the hybrid vehicle
being allowed to execute an EV traveling mode where:
the internal combustion engine is stopped; the power
transmission between the internal combustion engine
and the drive wheel is shut off; and the drive wheel is
driven by the electric motor, wherein the control appara-
tus includes a torque obtaining device which obtains,
when the EV traveling mode is being executed, a required
torque which is required to the vehicle based on an ac-
celerator opening degree of the vehicle and obtains a
required transmission torque which is to be transmitted
via the power transmission control device based on an
operation amount of the clutch pedal, a required value
setting device which sets a required value to the required
transmission torque when the required torque is greater
than the required transmission torque, and sets the re-
quired value to the required torque when the required
torque is equal to or less than the required transmission
torque, and a starting control device which starts the in-
ternal combustion engine when the required value that
has been set by the required value setting device is great-
er than a predetermined determination value.
[0007] In the control apparatus of the present inven-
tion, the required torque is obtained based on the accel-
erator opening degree, and the required transmission
torque is obtained based on the operation amount to the
clutch pedal. These torques are torques that a driver re-
quires to the vehicle. And, the required value is set to a
smaller one of these torques. When the required value

1 2 



EP 2 949 529 A1

3

5

10

15

20

25

30

35

40

45

50

55

is greater than the determination value, the internal com-
bustion engine is started. Thereby, for example, even
though the driver presses an accelerator pedal acciden-
tally while pressing the clutch pedal, when the required
transmission torque is equal to or less than the determi-
nation value, it is possible to suppress a starting of the
internal combustion engine. Accordingly, it is possible to
suppress an unnecessary starting of the internal com-
bustion engine, and it is possible to improve fuel efficien-
cy.
[0008] In one embodiment of the control apparatus of
the present invention, a manual transmission may be pro-
vided in the power transmission path lying between the
internal combustion engine and the drive wheel, the man-
ual transmission may include: an input shaft; an output
shaft; and a plurality of gear stages which are intervened
between the input shaft and the output shaft and has
different gear ratios from each other, the manual trans-
mission may be made by an operation to a shift lever to:
change the gear stages to be used for transmitting rota-
tion between the input shaft and the output shaft; and
switch a state of the manual transmission to a neutral
state where a power transmission between the input shaft
and the output shaft is shut off, and the required value
setting device may include a correction device which cor-
rects the required value so as to decrease the required
value as compared with a case that any one of the plu-
rality of gear stages is selected, when the manual trans-
mission is in the neutral state. In general, when the man-
ual transmission is in the neutral state, it is considered
that the driver does not require a torque to the vehicle.
In this embodiment, in such a case, since the required
value decreases, the internal combustion engine is hard
to start. Thereby, it is possible to suppress the unneces-
sary starting of the internal combustion engine.

Brief Description of Drawings

[0009]

Fig. 1 is a schematic diagram showing main portions
of a vehicle where a control apparatus according to
one embodiment of the present invention is incorpo-
rated.
Fig. 2 is a flowchart showing a starting control routine
executed by a vehicle control apparatus.
Fig. 3 is a diagram showing an example of a relation
between an accelerator opening degree and a re-
quired torque.
Fig. 4 is a diagram showing an example of a relation
between a pressing amount of a clutch pedal and a
required transmission torque.
Fig. 5 is a schematic diagram showing main portions
of another vehicle where the control apparatus of the
present invention is applied.

Description of Embodiments

[0010] Fig. 1 schematically shows main portions of a
vehicle where a control apparatus according to one em-
bodiment of the present invention is incorporated. The
vehicle 1A includes an internal combustion engine (here-
inafter, referred to as an engine) 2 and a motor generator
(hereinafter, referred to as an MG) 3 as an electric motor,
as driving sources for travelling. That is, the vehicle 1A
is configured as a hybrid vehicle. The engine 2 is a well-
known spark ignition type internal combustion engine
which is mounted on the hybrid vehicle. The MG 3 is a
well known motor generator which is mounted on a hybrid
vehicle to function as an electric motor and a generator.
[0011] Furthermore, a manual transmission (hereinaf-
ter, referred to as a transmission) 10 is mounted on the
vehicle 1A. The transmission 10 is configured as a man-
ual transmission providing one-five forward gear stages
and one reverse gear stage. The transmission 10 in-
cludes an input shaft 11 and an output shaft 12. Gear
pairs (not shown) which correspond to first to fifth gears
are provided respectively between the input shaft 11 and
the output shaft 12. Gear ratios are set to the gear pairs
respectively, so that the gear ratios are different from
each other. The gear ratios are set so as to get smaller
in the order of the gear pair of the first gear, the gear pair
of the second gear, the gear pair of the third gear, the
gear pair of the fourth gear, and the gear pair of the fifth
gear. The transmission 10 is configured so as to establish
selectively a transmission of rotation with any one of the
gear pairs. The transmission 10 includes a shift lever 13
which is operated by a driver. In the transmission 10,
when the driver operates the shift lever 13, the gear pairs
which are used for the transmission of rotation between
the input shaft 11 and the output shaft 12 changes over
from one to another, and the gear stages are changed
from one to another. Furthermore, the transmission 10
is configured so as to be allowed to change its state into
a neutral state where the transmission of rotation be-
tween the input shaft 11 and the output shaft 12 is shut
off. When the shift lever 13 is operated to a neutral po-
sition, the state of the transmission 10 is changed to the
neutral state. A structure of the transmission 10 is the
same as a structure of a well known manual transmission
which is mounted on a vehicle. Thereby, a detailed de-
scription of the structure of the transmission 10 will be
omitted.
[0012] The input shaft 11 of the transmission 10 is con-
nected with the rotor shaft 3a of the MG 3 via a first clutch
20. The first clutch 20 is a well known friction clutch. The
first clutch 20 is configured so as to be allowed to switch
its state between a fully engaged state where the input
shaft 11 and the rotor shaft 3a rotate integrally with each
other and a release state where the input shaft 11 and
the rotor shaft 3a are separated from each other. Fur-
thermore, the first clutch 20 is allowed to switch its state
to a state, so-called a half clutch state, where a power is
transmitted between the rotor shaft 3a and the input shaft
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11 while the rotor shaft 3a and the input shaft 11 rotate
at different rotating speeds from each other. The first
clutch 20 is operated with a clutch pedal CP. When the
clutch pedal CP is stepped on, the state of the first clutch
20 is switched to the release state. When the clutch pedal
CP is released, the state of the first clutch 20 is switched
to the fully engaged state. Furthermore, when the clutch
pedal CP is partially stepped on, the state of the first
clutch 20 is switched to the half clutch state. The relation
between the clutch pedal CP and the state of the first
clutch 20 is the same as the relation of a well known
manual-type clutch. Thereby, a detailed description of
the relation between the first clutch 20 and the clutch
pedal CP will be omitted.
[0013] The rotor shaft 3a of the MG 3 is connected with
the output shaft 2a of the engine 2 via a second clutch
21. The second clutch 21 is also a well known friction
clutch. The second clutch 21 is configured so as to be
allowed to switch its state between an engaged state
where the output shaft 2a and the rotor shaft 3a rotate
integrally and a release state where the output shaft 2a
and the rotor shaft 3a are separated from each other.
The second clutch 21 includes an actuator 21a for switch-
ing the states of the second clutch 21. As described
above, the second clutch 21 is configured as an auto-
matic clutch.
[0014] The output shaft 12 of the transmission 10 is
connected with a differential mechanism 4. The differen-
tial mechanism 4 is a well known mechanism which dis-
tributes inputted power to the right and left drive wheels
5. In this figure, only one of the drive wheels 5 is shown.
[0015] An operation of each of the engine 2, the MG
3, and the second clutch 21 is controlled by a vehicle
control apparatus 30. The vehicle control apparatus 30
is configured as a computer unit including a microproc-
essor and peripheral devices, such as a RAM and a ROM,
which are necessary for operations of the microproces-
sor. The vehicle control apparatus 30 holds various con-
trol programs for making the vehicle 1A run appropriately.
The vehicle control apparatus 30 controls control objects
such as the engine 2 and the MG 3 by executing these
programs. The vehicle control apparatus 30 is connected
with various sensors for obtaining information with re-
spect to the vehicle 1A. The vehicle control apparatus 30
is connected with an accelerator opening degree sensor
31, a clutch pedal sensor 32, and a shift lever sensor 33,
for example. The accelerator opening degree sensor 31
outputs a signal corresponding to a pressing amount of
an accelerator pedal, that is, an accelerator opening de-
gree. The clutch pedal sensor 32 outputs a signal corre-
sponding to a pressing amount (an operation amount) of
the clutch pedal CP. The shift lever sensor 33 outputs a
signal according to a position of the shift lever 13. In ad-
dition, various sensors are further connected to the ve-
hicle control apparatus 30, but they are omitted in the
figure.
[0016] In the vehicle 1A, the operations of the engine
2, the MG 3, and the second clutch 21 are controlled to

realize plural traveling modes. As the plural traveling
modes, an EV traveling mode and an engine traveling
mode are set, for example. In the EV traveling mode, the
state of the second clutch 21 is switched to the release
state, and the engine 2 is stopped. And, the drive wheels
5 are driven by the MG 3. In the engine traveling mode,
the state of the second clutch 21 is switched to the en-
gaged state. And, the drive wheels 5 are driven by the
engine 2 mainly. These traveling modes are executed
not only when the vehicle 1A is traveling but also when
the vehicle 1A is being parked. Thereby, in a case that
the EV traveling mode is executed when the vehicle 1A
is being parked, the vehicle 1A is started by the MG 3.
On the other hand, in a case that the engine traveling
mode is executed when the vehicle 1A is being parked,
the vehicle 1A is started by the engine 2 mainly.
[0017] The vehicle control apparatus 30 switches the
traveling modes according to driving power which is re-
quired to the vehicle 1A by the driver or the like. For ex-
ample, when the accelerator opening degree is less than
a determination opening degree predetermined, the ve-
hicle control apparatus 30 switches the traveling mode
to the EV traveling mode. Furthermore, when the accel-
erator opening degree is equal to or greater than the de-
termination opening degree, the vehicle control appara-
tus 30 switches the traveling mode to the engine traveling
mode.
[0018] When the traveling mode is switched from the
EV traveling mode to the engine traveling mode, it is nec-
essary to start the engine 2. Fig. 2 shows a starting control
routine that the vehicle control apparatus 30 executes
for controlling a starting of the engine 2 during the EV
traveling mode. The vehicle control apparatus 30 repeat-
edly executes this control routine at predetermined inter-
vals regardless of whether the vehicle 1A is being trav-
elling or being parked.
[0019] In the control routine, the vehicle control appa-
ratus 30 first obtains a state of the vehicle 1A in step S11.
The vehicle control apparatus 30 obtains, for example,
the accelerator opening degree, the pressing amount of
the clutch pedal CP, and a state of the transmission 10,
as the state of the vehicle 1A. The vehicle control appa-
ratus 30 obtains the neutral state or any one of the gear
stages, as the state of the transmission 10. The state of
the transmission 10 may be obtained based on the output
signal of the shift lever sensor 33. In next step S12, the
vehicle control apparatus 30 determines whether or not
the current traveling mode is the EV traveling mode.
When the vehicle control apparatus 30 determines that
the current traveling mode is the engine traveling mode,
the vehicle control apparatus 30 ends the present control
routine.
[0020] On the other hand, when the vehicle control ap-
paratus 30 determines that the current traveling mode is
the EV traveling mode, the vehicle control apparatus 30
goes to step S13 and calculates a required torque T1
which is required to the vehicle 1A by the driver based
on the accelerator opening degree. Fig. 3 shows an ex-
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ample of a relation between the accelerator opening de-
gree and the required torque T1. As shown in this figure,
the required torque T1 increases as the accelerator open-
ing degree increases. The required torque T1 may be
calculated based on the relation shown in this figure. The
relation shown in this figure may be obtained in advance
through experiments, numerical calculations, or the like,
and stored as a map in the ROM of the vehicle control
apparatus 30. In next step S14, the vehicle control ap-
paratus 30 calculates a required transmission torque T2
to be transmitted via the first clutch 20 based on the press-
ing amount of the clutch pedal CP. Fig. 4 shows an ex-
ample of a relation between the pressing amount of the
clutch pedal CP and the required transmission torque T2.
As shown in this figure, the required transmission torque
T2 decreases as the pressing amount of the clutch pedal
CP increases. And, when the pressing amount of the
clutch pedal CP reaches a pressing amount that the state
of the first clutch 20 is switched to the release state, the
required transmission torque T2 becomes 0. The re-
quired transmission torque T2 may be calculated based
on the relation shown in this figure. The relation shown
in this figure may be obtained in advance through exper-
iments, numerical calculations, or the like, and stored as
a map in the ROM of the vehicle control apparatus 30.
[0021] In next step S15, the vehicle control apparatus
30 determines whether or not the required torque T1 is
greater than the required transmission torque T2. When
the vehicle control apparatus 30 determines that the re-
quired torque T1 is greater than the required transmission
torque T2, the vehicle control apparatus 30 goes to step
S16 and assigns the required transmission torque T2 to
a required value T. On the other hand, when the vehicle
control apparatus 30 determines that the required torque
T1 is equal to or less than the required transmission
torque T2, the vehicle control apparatus 30 goes to step
S17 and assigns the required torque T1 to the required
value T.
[0022] After assigning the required torque T1 or the
required transmission torque T2 to the required value T,
the vehicle control apparatus 30 goes to step S18 and
determines whether or not the transmission 10 is in the
neutral state. When the vehicle control apparatus 30 de-
termines that the transmission 10 is in the neutral state,
the vehicle control apparatus 30 goes to step S19 and
corrects the required value T. In this correction, the re-
quired value T is multiplied by a correction value which
decreases the required value T, for example, 0.1. Thus,
the required value T is decreased.
[0023] After correcting the required value T or when
the vehicle control apparatus 30 determines that the
transmission 10 is not in the neutral state, the vehicle
control apparatus 30 goes to step S20 and determines
whether or not the required value T is greater than a
determination value predetermined. The determination
value is a value which is set as a criterion for determining
whether or not it is necessary to start the engine 2. The
determination value is appropriately set based on speed

of the vehicle 1A (vehicle speed), a remaining amount of
a battery which is connected with the MG 3, and so on.
For example, the determination value is set to a smaller
value as the vehicle speed increases. Furthermore, the
determination value is set to a smaller value as the re-
maining amount of the battery decreases. When the ve-
hicle control apparatus 30 determines that the required
value T is equal to or less than the determination value
predetermined, the vehicle control apparatus 30 ends
the present control routine.
[0024] On the other hand, when the vehicle control ap-
paratus 30 determines that the required value T is greater
than the determination value predetermined, the vehicle
control apparatus 30 goes to step S21 and executes an
engine starting control. In the engine starting control, the
vehicle control apparatus 30 starts the engine 2 by con-
trolling a starting motor (not shown) which is provided on
the engine 2. Thereafter, the vehicle control apparatus
30 ends the present control routine.
[0025] As described above, in the present invention,
the required torque T1 is calculated based on the accel-
erator opening degree, and the required transmission
torque T2 is calculated based on the pressing amount of
the clutch pedal CP. Both of them are torques which are
required to the vehicle 1A by the driver. And, when a
smaller one of the two torques is greater than the deter-
mination value, the engine 2 is started. Thereby, for ex-
ample, even though the driver presses the accelerator
pedal accidentally while pressing the clutch pedal CP,
when the required transmission torque T2 is equal to or
less than the determination value, it is possible to sup-
press a starting of the internal combustion engine. Ac-
cordingly, it is possible to suppress an unnecessary start-
ing of the engine 2, and it is possible to improve fuel
efficiency.
[0026] Furthermore, in the present invention, when the
transmission 10 is in the neutral state, the required value
T is decreased as compared with a case that the trans-
mission 10 is in other state, for example, in any one of
the first to fifth gears. In general, when the transmission
10 is in the neutral state, it is considered that the driver
does not require a torque to the vehicle 1A. Thereby, by
correcting the required value T so as to be decreased in
this manner, it is possible to suppress the unnecessary
starting of the engine 2.
[0027] In the above described embodiment, the re-
quired torque T1 is calculated by using the accelerator
opening degree only. However, the calculation method
of the required torque T1 is not limited to this method.
For example, the required torque T1 may be calculated
based on the accelerator opening degree and the vehicle
speed, the accelerator opening degree and a rotating
speed of the input shaft 11 of the transmission 10, or the
accelerator opening degree and the gear stage.
[0028] In the vehicle 1A, the second clutch 21 which
is provided between the engine 2 and the MG 3 is not
limited to the friction clutch. Various clutches which are
capable to connect the engine 2 and the MG 3 and to
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release the connection, for example an electro-magnetic
clutch, may be used as the second clutch 21.
[0029] In the above described embodiment, the MG 3
corresponds to an electric motor of the present invention.
Furthermore, the first clutch 20 corresponds to a clutch
of the present invention. And, the first clutch 20 and the
second clutch 21 correspond to a power transmission
control device of the present invention. By executing
steps S13 and S14 of Fig. 2, the vehicle control apparatus
30 functions as a torque obtaining device of the present
invention. By executing steps S15 to S17 of Fig. 2, the
vehicle control apparatus 30 functions as a required val-
ue setting device of the present invention. By executing
steps S20 and S21 of Fig. 2, the vehicle control apparatus
30 functions as a starting control device of the present
invention. By executing steps S18 and S19 of Fig. 2, the
vehicle control apparatus 30 functions as a correction
device of the present invention.
[0030] A hybrid vehicle to which the present invention
is applied is not limited to the vehicle shown in Fig. 1. For
example, the present invention may be applied to a ve-
hicle 1B shown in Fig. 5. In Fig. 5, the same components
as those in Fig. 1 are denoted by the same reference
numerals, and descriptions thereof will be omitted. As
shown in this figure, in the vehicle 1B, the output shaft
2a of the engine 2 and the input shaft 11 of the transmis-
sion 10 are connected with each other via a clutch 40.
The clutch 40 includes an actuator 40a for switching the
state of the clutch 40. The clutch 40 is configured as with
the second clutch 21 of the vehicle 1A. The output shaft
12 of the transmission 10 is connected with the rotor shaft
3a of the MG 3 so as to rotate integrally. Furthermore,
the rotor shaft 3a of the MG 3 is also connected with the
differential mechanism 4. In the vehicle 1B, the vehicle
control apparatus 30 controls the actuator 40a depending
on the output signal of the clutch pedal sensor 32. There-
by, the clutch 40 is also operated by the press operation
to the clutch pedal CP. However, when the current
traveling mode is the EV traveling mode, the vehicle con-
trol apparatus 30 switches the state of the clutch 40 to
the release state so that a power transmission between
the engine 2 and the drive wheels 5 is shut off.
[0031] Even in such the vehicle 1B, as with the above
described embodiment, by the starting control routine of
Fig. 2 which is executed by the vehicle control apparatus
30, it is possible to suppress the unnecessary starting of
the engine 2. Thereby, it is possible to improve the fuel
efficiency. In the vehicle 1B, the clutch 40 corresponds
to the power transmission control device of the present
invention.
[0032] The present invention is not limited to the above
described embodiments, and various modifications of the
present invention may be provided. For example, the
transmission of the vehicle to which the present invention
is applied is not limited to a transmission the top gear of
which is a 5th gear. The transmission may be a trans-
mission the top gear of which is a 3rd gear, 4th gear, 6th
gear, or higher than 6th. Furthermore, in a hybrid vehicle

to which the present invention is applied, an electric motor
may be provided instead of the motor generator.

Claims

1. A control apparatus which is applied to a hybrid ve-
hicle,
the hybrid vehicle having an internal combustion en-
gine and an electric motor as driving sources for
traveling, and a power transmission control device,
the power transmission control device: being al-
lowed to be operated with a clutch pedal; being pro-
vided in a power transmission path lying between
the internal combustion engine and a drive wheel;
and being allowed to shut off a power transmission
between the internal combustion engine and the
drive wheel,
the electric motor being provided so as to make the
drive wheel drive even when the power transmission
control device shuts off the power transmission be-
tween the internal combustion engine and the drive
wheel, and
the hybrid vehicle being allowed to execute an EV
traveling mode where: the internal combustion en-
gine is stopped; the power transmission between the
internal combustion engine and the drive wheel is
shut off; and the drive wheel is driven by the electric
motor, wherein
the control apparatus includes
a torque obtaining device which obtains, when the
EV traveling mode is being executed, a required
torque which is required to the vehicle based on an
accelerator opening degree of the vehicle and ob-
tains a required transmission torque which is to be
transmitted via the power transmission control de-
vice based on an operation amount of the clutch ped-
al,
a required value setting device which sets a required
value to the required transmission torque when the
required torque is greater than the required trans-
mission torque, and sets the required value to the
required torque when the required torque is equal to
or less than the required transmission torque, and
a starting control device which starts the internal
combustion engine when the required value that has
been set by the required value setting device is great-
er than a predetermined determination value.

2. The control apparatus according to claim 1, wherein
a manual transmission is provided in the power
transmission path lying between the internal com-
bustion engine and the drive wheel,
the manual transmission includes: an input shaft; an
output shaft; and a plurality of gear stages which are
intervened between the input shaft and the output
shaft and has different gear ratios from each other,
the manual transmission is made by an operation to
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a shift lever to: change the gear stages to be used
for transmitting rotation between the input shaft and
the output shaft; and switch a state of the manual
transmission to a neutral state where a power trans-
mission between the input shaft and the output shaft
is shut off, and
the required value setting device includes a correc-
tion device which corrects the required value so as
to decrease the required value as compared with a
case that any one of the plurality of gear stages is
selected, when the manual transmission is in the
neutral state.
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