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ABSTRACT OF THE DISCLOSURE

In a rough terrain vehicle, at a time of preparing tO

start movement, in a case that a left paddle switch and a

right paddle switch are operated together with an

accelerator pedal, an ECU disengages a clutch of an
automatic transmission, and causes an output of an engine to
increase. On the other hand, at a time of starting
movement, in a case that the left paddle switch ana the
right paddle switch are returned to their initial poslitions,

the ECU engages the clutch and transmits the output of the

engine from the engine to vehicle wheels via the automatic

transmission, to thereby rapidly start movement of the rough

terrain vehicle.
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ROUGH TERRAIN VEHICLE

BACKGROUND OF THE INVENTION
Field of the Invention:

The present 1nvention relates to a rough terrain
vehiclie 1ncluding an engine and an accelerator operating
unit.

Description of the Related Art:

Conventionally, rough terraln vehicles, which are
capable of traveling on rough terrain, are known (see, for
example, Japanese Lal1d-Open Patent Publication No. 2015-
067022). In comparison with general vehicles, rough terrain
vehicles have a simpler structure in which there are not
tncorporated, for example, a TBW (throttle-by-wire) type of
throttle control mechanism, or a clutch mechanism in which

clutch operations are performed manually by a vehicle

occupant.

Incidentally, the present applicant has been involved
1n the development of a rough terrain vehicle, in which a
twin-clutch type of automatic transmission (dual clutch
transmission), which 1s one type of automatic transmission,

18 1ncorporated in the rough terrain vehicle, and which

operations can be performed manually. In this manner, while
on the one hand the twin-clutch type automatic transmission
1s 1ncorporated therein, there has not yet been established
a method, 1n relation to a rough terrain vehicle in which a

TEBW mechanism 1s not incorporated, 1n which the engine
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rotational speed of the engine is i1ncreased before starting
movement (when preparing to start movement), and the ability
to accelerate 1s increased when the vehicle actually starts
moving .

More specifically, in a conventional rough terrain
vehicle, without a TBW mechanism being 1ncorporated thereln,
1t 1s not possible to rapidly start the wvehicle
automatiéally. Further, since an operating unit by which
the vehicle occupant performs clutch operations 1s not
incorporated therein, 1t also 1s 1mpossible to rapidly start
movement after maintaining the engine rotational speed at a
high rotational speed during the time of preparing to start
movement.

SUMMARY OF THE INVENTION

R

terrain vehicle, in which a clutch type autbmatic
transmission is incorporated, but a TBW mechanism 1s not
incorporated therein. The clutch type automatic transmission
includes a first clutch mode and a second clutch mode.

A rough terrain vehicle according to the present

invention includes an engine, and an accelerator operating

unit operated by a vehicle occupant. The clutch type
automatic transmission 1s configured to transmit an output
of the engine to vehicle wheels and cooperates with a clutch

operating unit operated by the wvehicle occupant, and a

terrain vehicle, by controlling the engine and the clutch

type automatic transmission on the basis of operations ot

CA 2962991 2018-09-10
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unit by the vehicle occupant.

The control unit, at a time of preparing to start
movement of the rough terrain vehicle, 1n a case that the
clutch operating unit and the accelerator operating unit are
operated, disengages a clutch of the clutch type automatic
transmission, and causes the output of the engine to
increase.

The control unit, at a time of starting movement of the
rough terrain vehicle, 1n a case that operation of the
clutch operating unit 1s canceled, engages the clutch and
transmits the output of the engine from the engine to the
vehicle wheels via the clutch type automatic transmission,
to thereby start movement of the rough terrain vehicle.

According to a first aspect of the invention, the
clutch type automatic transmission of the rough terrain

vehilcle further 1ncludes a first clutch mode and a second

clutch mode which exhibit respective relationships between
an engine rotational speed of the engine and a clutch
hydraulic pressure amount of the clutch. In this case, at
the time of preparing to start movement, the control unit
sets the clutch hydraulic pressure amount corresponding to
the engine rotational speed on the basis of the first clutch
mode, whereas at the time of starting movement, the control
unit sets the clutch hydraulic pressure amount corresponding
to the engine rotatlional speed on the basis of the second
clutch mode.

In the second clutch mode, the first clutch mode
exhibits a smaller clutch hydraulic pressure amount with
respect to the same engine rotational speed.

According tc a second aspect of the invention, 1n the

CA 2962991 2018-09-10
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case that the clutch operating unit 1s operated by the
vehicle occupant during traveling of the rough terrain
vehicle, the control unit sets the clutch hydraulic pressure
amount corresponding to the engine rotational speed on the
basis of the first clutch mode.

Thereafter, 1in the case that operation of the clutch
operating unit 1s canceled, the control unit sets the clutch
hydraulic pressure amount corresponding to the engine
rotational speed on the basis of the second clutch mode, Lo
thereby engage the clutch and transmit the output of the
engine from the engine to the vehicle wheels via the twin-
clutch type automatlic transmission, whereby the rough
terrain vehicle 1s accelerated again.

Tn a third aspect of the invention, during the time of
preparing to start movement, 1n the case that the engine
rotational speed 1s greater than or egqual to a predetermined
rotational speed, the control unit cuts fuel injection to
the engine, and maintains the engine rotational speed at the
predetermined rotational speed.

According to a fourth aspect of the invention, the

accelerator operating unit 1s an accelerator pedal, ana the

In this case, at the time of preparing to start

together with the paddle shift being operated, the control
unit disengages the clutch and causes the output of the

engilne to increase. On the other hand, at the time of
starting movement, 1n a case that the paddle shift 1s

returned to 1ts 1nitial position, the control unit engages
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the clutch and transmits the output of the engine from the

si1des of the handle.

In this case, at the time of preparing to start

the output of the engine to 1ncrease. On the other hand, at
the time of starting movement, 1in a case tnat the paddle
shift on each of the sides 1s returned to 1ts 1nitial
position, the control unit engages the clutch and transmits
the output of the engine from the engine to the vehicle
wheels via the twin-clutch type automatic transmission.

The present invention, at the time of preparing to
start movement, in a case that the clutch operating unit and
the accelerator operating unit are operated, the clutch of
the twin-clutch type automatic transmission 1s disengaged,
and the output of the engine 1s 1ncreased. Consequently,
before starting movement of the rcugh terrain vehicle, in a
state in which the rough terrain vehicle 1s stopped, a high
engine rotational speed can be maintained without
transmitting the output of the engine to the vehicle wheels.

On the other hand, at the time of starting movement, 1n
a case that operation of the clutch operating unit 1is
canceled, the clutch 1s engaged, and the output of the
engine 1s transmitted from the engline to the vehicle wheels

via the twin-clutch type automatic Lransmission. In this
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case, since up to a time immediately before movement 1s

speed, by the occupant operating the accelerator operating

unit and setting the throttle at an arbitrary throttle

accelerator operating unit by the vehicle occupant, the
rouch terrain vehicle can start to move in a state 1n which
the ability of the rough terrain vehicle to accelerate 1is
enhanced.

In this instance, the phrase "disengages the clutch”
may refer to a state in which the clutch 1s completely
disengaged, or may refer to a half-clutch state, which 1s a
state 1in which the clutch 1s not completely engaged.

According to the first asepct of the present invention,
at the time of preparing to start movement, the clutch
nydraulic pressure amount corresponding to the engine
rotational speed i1s set on the basis of the first clutch
mode . On the other hand, at the time of starting of
movement, the clutch hydraulic pressure amount corresponding
to the engine rotational speed 1s set on the basis of the

second clutch mode. Thus, 1t 1s possible to efficiently

constitutes the twin-clutch type automatlic transmission.

According to an aspect of the present 1nvention, the
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hyvdraulic pressure amount of the first clutch mode 1s set to

......

speed can be raiscd to the greatest extent possible, to a
degree at which the rough terrain vehicle does not actually
start to move. As a result, by connecting or fully engagling
the clutch at the time of starting, 1t 1s possible to
lnlitiate movement of the rough terrain vehicle.

According to the second aspect of the present
invention, by operating the clutch operating unit during
traveling of the rough terrain vehicle, the same conditions
are kept as during the time of preparations for start of
movement, and thereafter, 1f operation of the clutch
operating unit 1s canceled, the rough terrain vehicle 1s
accelerated again. In accordance with this aspect, even in
the case that the engine rotational speed 1s decreased
during traveling, the englne rotational speed can easlily be
ralised, and the rough terrain vehicle can be made to
accelerate again. Further, during traveling, the occupant
can agalin realize the sense of acceleration again.

Further, by the vehicle occupant operating the
accelerator operating unit during the time that preparations
for start of movement of the rouch terrain vehicle are

undertaken, although the output of the engine with respect

certain fixed value, thereafter, the output of the engine

decreases. As a result, when the clutch is fully engaged in
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a state with the output of the engine being decreased, 1t
becomes difficult to start movement of the rough terrain
vehicle. Further, since a TBW mechanism 1s not 1ncorporated
1n the rough terrain vehicle, adjustment ot
valve also 1s diftfaicult.

According to the third aspect of the present invention,

during the time of preparing to start movement, in the case

engine 1s cut, and the engine rotational speed 1s malntalned

at the predetermined rotational speed. Conseguently, since

possesses a high capability to accelerate, and movement
thereof can be easily started.

According to the fourth aspect of the present
invention, since the vehicle occupant can depress the
accélerator pedal while operating the paddle shift and
simultaneously gripping the handle, ease of operation of the
rough terrain vehicle 1s enhanced. As a result, during
preparations for starting as well as when starting movement,
responsive to the operations of the occupant, appropriate
controls can be effected with respect to the engine and the

twin-clutch type automatic transmlssion.

According to the fifth aspect of the present invention,
the paddle shifts are disposed respectively on both left and
right sides of the handle, and when operations are performed
using the left and right paddle shifts, and the accelerator
pedal 1s depressed, the clutch 1s disengaged and the output

of the engine 1s made to 1ncrease. Consequently, 1t 1s
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the time of undertaking preparations for start of movement.
On the other hand, when the left and right paddle shifts are

returned to their 1nitial positions, since the clutch 1s

transmission, 1t is possible to start movement of the rough

terrain vehicle with a strong capabllity of accelerating.

present invention will become more apparent from the
following description when taken 1n conjunction with the
accompanying drawings, 1in which a preferred embodiment of
the present invention 1s shown by way of 1llustrative

example.

-

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown 1n the
drawings, wherein:

FIG. 1 1is a partial view 1in a rough terrain vehicle
according to the present embodiment when a vehicle occupant
looks in a forward direction;

FIG. 2 1s a block diagram of the rough terrain vehicle
according to the present embodiment; and

FIG. 3 1s a timing chart for describing operations when
preparing to start and upon starting of the rough terrain

venicle.

PREFERRED EMBCODIMENTS

[~

DESCRIPTLION OF TH.
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detaill below with reference to the accompanying drawlngs.

[Configuration of the Present Embodiment]

FIG. 1 is a partial view 1n a rough terrain vechicle 10

who 1s seated in a seat looks 1n a forward direction.

In the rough terrain vehicle 10, a handle 12 stecred by
the vehicle occupant 1s provided 1n front of the vehicle
occupant. A meter 14 for displaying various 1information 1s
arranged in front of the handle 12, and a shift lever 1o 1s
provided on the right side of the handle 12. FPurther, a
brake pedal 18 and an accelerator pedal 20 (accelerator

operating unit) are arranged downwardly of the handle 1/ and

the shift lever 16.

rim 12a, three spokes 12b to 12d that extend radially inward
from the wheel rim 12a, and a pad 1Ze that connects the
respective spokes 12b to 12d.

A left paddle switch 22a (clutch operating unit, paddle
shift) extends toward the wheel rim 1Za along the left side
spoke 12b from the pad 12e, whereas a right paddle switch
22b (clutch operating unit, paddle shift) extends toward the
wheel rim 12a along the right side spoke 12Z2c¢ from the pad
12e. The left paddle switch 22a and the right paddle switch
22b are swingably movable back and forth by operations ot
the vehicle occupant about proximal ends thereof on the side
of the pad 1Ze.

FIG. 2 1s a block diagram of a rough terrain venicle
10. The rough terrain vehicle 10 further i1ncludes an engiline

24, and a twin-clutch tyvpe automatic transmission 30, which

serves as an automatic transmission for transmitting the
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cutput of the engine 24 to vehicle wheels 28 via an cpen
differential 26. The structures of the engine 24, the twin-
clutch type automatic tCransmission 30, and the open
differential 26 are well known, and therefore, detailed

5 descriptions of such features are omitted. In the
explanations given below, the twin-clutch type automatic
transmission 30 may be referred to simply as an automatic
transmission 30.

The engine 24 and the automatic transmission 30 are

10 controlled by an ECU 32 which serves as a control unit.

respective operation units operated by the vehicle occupant

are input to the ECU 32. The ECU 32 controls the engine 24
15 and the automatic transmission 320 on the basis of the

detection signals and the command signals. Moreover, the

ECU 32 is a computational device including a microcomputer,

including as elements thereof a CPU (Central Processing

Unit) and a memory, etc. The ECU 32 1s capable of

20 implementing the functions described below, by reading 1n
and executing programs recorded 1n the memory as a non-
transitory recording medium.

More specifically, in the case that the shift lever 16

is operated by a vehicle occupant, a command signal (sub-

25 transmission signal) responsive to the operation result

thereof is input to the ECU 32. The sub-transmission signal
1s a signal indicative of the shift position of the shift
lever 16. In the present embodiment, the shift position
includes, for example, a parking position (P range), a

30 reverse position (R range), a neutral position (hereinafter
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also referred to as an N range, or N), and & drive position
(D range). In the following description, the in-gear
position refers to the D range. lFurther, the D range
includes a high range (Hi range) and a low range (Lo range).
Further, in.th@ case that the occupant coperates the
left paddle switch 2Z2a or the right paddle switch 2Z2b, and

has instructed a shift-up or a shift-down operation with

transmission 30, a command signal (shift-up signal or snift-
down signal) responsive to the operation result thereof 1s
input to the ECU 32.

More specifically, when the vehicle occupant operates

the left paddle switch 22a, a shift-up signal to 1nstruct

up—-shifting 1s output to the ECU 32. Further, wnhen the
vehicle occupant operates the right paddle switch 22b, a

shift-down signal to instruct down-shifting 1s output tc the

FECU 32. Furthermore, when the vehicle occupant operates
both the left paddle switch 22a and the right paddle switch
22b substantially simultaneously (pulls them roughly at the
same time toward the side of the vehicle occupant), a
command signal (cilutch disengagement signal) to instruct
disengagement [(hereinafter also referred to as clutch
disengagement) of the connection of the clutch that
constitutes the automatic transmission 30 1s output to the
FCU 32.

Moreover, when the occupant separates his or her hand

switch 22b, the left paddle switch 22a and/or the right

paddle switch 22b returns to 1ts initial position, and the

output of the command signal to the ECU 32 from the lett
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paddle switch 2Z272a and/or the right paddle switch 22b 15
stopped. Stated otherwlse, the command signals are output

to the ECU 32 during the time period that the vehicle

right paddle switch ZZ2Db.
A brake pedal sensor 34 detects an amount of depression
of the brake pedal 18 by the vehicle occupant, and outputs

the detected amount to the ECU 32. An accelerator pedal

pedal 20 by the vehicle occupant, and outputs the detected

amount to the ECU 3Z.

A throttle opening sensor 38 detects a degree of

opening (throttle opening) of a throttle valve 40, and

outputs the detected degree of opening to the ECU 3Z2. An
engine rotational speed sensor 42 detects an engine

rotational speed Ne of the engine 24, and outputs the

detected engine rotational speed Ne to the ECU 32. A
vehicle velocity sensor 44 detects the vehicle velocity of

the rough terrain vehicle 10, and outputs the detected

vehicle velocity to the ECU 32. A gear position sensor 46
detects a transmission gear stage, which 1s a gear position

of the automatic transmission 30, and outputs the detected

transmission gear stage to the ECU 32. The ECU 32 displays
the engine rotational speed Ne, the vehicle velocity, and
the transmission gear stage on the screen of the meter 14.
On the basis of the respective detection signals from
the brake pedal sensor 34, the accelerator pedal sensor 36,

the throttle opening sensor 38, the englne rotational speed

sensor 42, and the vehicle velocity sensor 44, the ECU 32

adjusts the degree of opening of the throttle, supplies
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control signals to an injector 48 whereby fuel 1s 1njected

left paddle switch 22a or the right paddle switch 22Zb, the

ECU 32 supplies, to a shift motor 52, a drive signal

that was input thereto. On the basis of the drive signal,
the shift motor 52 rotates a non—-1llustrated shift drum
inside the automatic transmission 30. By rotation of the
shift drum, a shift fork is displaced in the axial direction
of the shift drum, and engagement between a gear of a
counter shaft and gears of main shafts changes, whereby a

shift-up or a shift-down action 1s executed.

Furthermore, the ECU 32 includes a map 57 thereiln
comprising a first clutch mode 54 and a second clutch mode
56, which exhibit respective relationships between the
engine rotational speed Ne and a hydraulic pressure (clutch
hydraulic pressure amount] of the clutch that makes up the
automatic transmission 30. In comparison with the second
clutch mode 56, the first clutch mode 54 is set so that the
hydraulic pressure (clutch hydraulic pressure amount) 1s

lower with respect to the same engine rotational speed Ne.

In addition, the ECU 32 controls engagement and
disengagement of the clutch of the automatic transmission 30
in accordance with whether or not the left paddle switch 2Z2Z2a
and the rignht paddle switch Z2Z2b are pulled supstantially at

the same time toward the side of the vehicle occupant (1.e.,
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whether or not a clutch disengagement signal 1s input to the
FCU 32) .

More specifically, 1f the left paddle switch ZZa and
the right paddle switch Z22b are not pulled substantially at

the same time toward the side of the vehicle occupant, and

rhe clutch disengagement signal 1s not input to the ECU 32,

clutch 1n a connected or engaged state. In addition, with

reference to the first clutch mode 54 or the second clutch

mode 56 of the map 57, the ECU 32 sets the hydraulic

pressure (target hydraulic pressure) corresponding to the

engine rotational speed Ne. In this case, the ECU 3/

are in the form of linear solenocid valves, relatively high

pressure. When the first valve 58 and the second valve 60
are opened in accordance with the drive signals, hydraullcC
pressure 1s applied from a non-illustrated oll tank to the

clutch, whercupon the clutch 1s placed 1n an engaged state.

switch 22a and the right paddle switch 22b are pulled
roughly simultaneously toward the side of the vehicle

occupant, and the clutch disengagement signal 1s input to

the ECU 32, the ECU 32 determines that an instruction has
been 1ssued to disengage the clutch, and with reference to
the first clutch mode 54 or the second clutch mode D56, the

target hydraulic pressure is set corresponding to the engine

rocational speed In this case, the ECU 32 supplies to

the first valve 58 and the second valve 60 low level drive

signals responsive to the target hydraulic pressure, and the
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first valve 58 and the second valve 60 are operated 1n
directions to close. Consequently, application of the
hydraulic pressure to the clutch 1s suspended, and the
clutch becomes dilsengaged.

Moreover, 1n the present embodiment, at a time prior to
start of movement of the rough terrain venicle 10 (when
preparing to start movement), the ECU 32 refers to the first

clutch mode 54, and sets the target hydraulic pressure

other hand, at a time of travel of the rough terrain vehicle

10 (when starting to move), the ECU 32 refers to the second

clutch mode 56, and sets the target hydraulic pressure
corresponding to the englne rotational speed Ne. More
specifically, in the map 57, there are i1ncluded two gear-
shifting modes (first clutch mode 54, second clutch mode
56), and concerning the single map 57, prior to start of
movement or upon starting to move, the ECU 32 switches to
the first clutch mode 54 or the second clutch mode 56, and
sets the target hydraulic pressure corresponding thereto.
Further, in the present embodiment, it should be kept in
mind that the phrase "disengages the clutch" may defined a
state in which the clutch 1s completely disengaged, Or may

be defined by the concept of a half-clutch state, which 1s a

[Operations of the Present Embodiment]

Next, a description will be given with reference to the
timing chart of FIG. 3 concerning operations of the rough
terrain vehicle 10 according to the present embodiment. In
the following explanations, as necessary, descriptions will

be made with reference to FIGS. 1 ana 2.
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At first, in a state in which the rough terrain vehicle
10 is stopped, at time t0, the vehicle occupant cperates the
shift lever 16, and puts the vehicle 1in gear 1n the D range.
Consequently, a sub-transmission signal which 1s 1input to

the ECU 32 is switched from a signal (N) 1indicative of a

neutral position to a signal (H) 1ndicative of an in-gear

position (D range). In this case, the ECU 32 refers to the
second clutch mode 56, and sets the target hydraulic
pressure corresponding to the engine rotational speed Ne (Ne
~ 0) .

Next, at time tl, when the vehicle occupant pulls the

left paddle switch 22a and the right paddle switch 22D

vehicle occupant (toward the vehilicle occupant), the clutch

disengagement signal is input to the ECU 32. On the basis

of the clutch disengagement signal input thereto, the ECU 32

the clutch. In addition, the ECU 32 switches from the
second clutch mode 56 to the first clutch mode 54, and the

ECU 32 decides to set the hydraulic pressure while referring

+o the first clutch mode 54 that was switched to.

Thereafter, the ECU 32 refers to the first clutch mode

54, and sets the target hydraulic pressure corresponding to

the engine rotational speed Ne, whereupon a drive signal

supplied to the first valve 58 and the second valve 60. As
a result, since the first valive 58 and the second valve 60
are closed, application of the hydraulilc pressure to the
clutch 1is stopped, and the clutch becomes disengaged.

Next, at time t2, in a state in which the left paddle
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switch 22a and the right paddle switch 22b are pulled toward
the front of the vehicle occupant, the accelerator pedal 20

4

is depressed with the right foot. In this case, the

accelerator pedal sensor 36 detects an amount of depression

of the accelerator pedal 20 by the vehicle occupant, and

outputs the detected amount to the ECU 32.
Correspondlng to the amount of depression of tne

accelerator pedal 20, the ECU 32 adjusts the throttle

opening of the throttle valve 40, controls the injector 48
whereby fuel is injected therefrom, and further supplies
ignition signals to the ignition coil 50 1in order to ignite
the spark plug. Conseqguently, the throttle opening becomes
larger accomnpanying the passage of time from time tZ.
Further, the engine rotational speed Ne, 1in following
relation to the increase in the throttle opening, rises over
time from time t3.

In this case, since the automatic transmission 30 1s 1n

a state with the clutch thereof disengaged, power

26 1is blocked. Therefore, the output of the engine 24 1s
not transmitted to the vehicle wheels Z28. More

specifically, in a time zone from time tl until time to, the

In addition, while the vehicle occupant confirms the
engine rotational speed Ne displayed on the meter 14, the
occupant continues depressing the accelerator pedal 20 so as
to maintain a desired high engine rotational speed Ne.
Consequently, in a time zone from time t4 until time L5, the

throttle opening 1is maintained at a predetermined degree of

opening, and the engine rotational speed Ne increases ana

_18_._,
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decreases over time within a fixed range.

On the other hand, in a time zone from time tl until
time t5, the ECU 32 refers to the first clutch mode 54, and
sets the target hydraulic pressure corresponding to the
engine rotational speed Ne, whereupon a drive signal
corresponding to the set target hydraulilic pressure 1is
supplied to the first valve 58 and the second valve 00. In
accordance therewith, the first valve 58 and the second
valve 60 are malintained 1n the closed state. As a result,
the clutch hydraulic pressure 1s kept at a low level value
corresponding to the target hydraulic pressure.

In FIG. 3, there are 1llustrated, respectively, a

timewlse change of the target hydraulic pressure

solid line.
At time t5, the left paddle switch 2Z2a and the right

paddle switch 22b are returned to thelr Inltial positions,

right foot. As a result, the ECU 32 determines that the

vehicle occupant has an 1ntention to start movement. Next,

the ECU 32 i1ncreases the target hydraulic pressure at a
constant rate over time, 1n order to switch from the first
clutch mode 54 to the second clubtch mode 5H6.

As a result, 1in a time zone from tCilme tH untlil time to,
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the ECU 32 increases the target hydraulic pressure without
using the first clutch mode 54 and the second clutch mode
56, and supplies, to the first valve 56 and the second valve
60, drive signals corresponding to the 1ncreased target
hydraulic pressure. The first valve 58 and the second valve
60 are opened on the basis of the drive signals, whereby
hydraulic pressure is applied to the clutch. As a result,
the clutch 1s brought i1nto an engaged state.

The engine rotational speed Ne 15 maintained at a high

(time t5). Therefore, by the clutch being placed 1n an
engaged state, the output of the engine 24 1s transmitted to
the vehicle wheels 28 through the automatic transmission 30
and the open differential 26. As a result, at time tbd and
thereafter, the rough terrain vehicle 10 starts to move (1s
started rapidly) with rapid acceleration.

Moreover, immediately after time tb, the vehicle

the throttle opening 1s maintained at a constant value.
Further, when the value of the target hydraulic pressure 13
increased at a constant rate and reaches the value of the

target hydraulic pressure based on the second clutch mode 56

at time teo, the ECU 32 switches over to the second clutch
mode 56. Conseguently, followling start of movement of the
rough terrain vehicle 10, the ECU 32 refers Lo the second

clutch mode 56, and sets the target hydraulic pressure
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corresponding to the engine rotational speed Ne.

l

During traveling of the rough terrain vehicle 10, 1in
the event that the engine rotational speed Ne 1s decreased,
or even while currently traveling, 1f the occupant wishes to

5 realize a feeling of rapid acceleration upon starting, at

time t7, the vehicle occupant may pull the left paddle

substantially at the same time.
Conseqguently, in a time zone from time t7 until time
10 +8, 1in the same manner as at the time of preparation for
start of movement (the time zone from time tl to time to),

the ECU 32 sets the target hydraulilc pressure using the

an

first clutch mode 54. Further, 1in this time zone, the
clutch 1is either disengaged or 1s maintalned in a half-
15 clutch state, and the engine rotational speed Ne rises.

Ls a result, at time t8, when the vehicle occupant
switch 22b to their initial positions, the clutch 1s
engaged, and an output of a high engine rotational speed Ne

2 ( 1s transmitted to the vehicle wheels 28 through the

Consequently, at time t8 and thereafter, the rough terrain

25 movement of the rough terrain vehicle 10, concerning a

L*]
()
-

timewlse change of the engine rotational speed Ne, the

32 may carry out the control shown by the dashed line 1n

FIG. 3.

More specifically, after the clutch disengagement

30U signal has been input to the ECU 32 at time tl, the engine
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rotational specd Ne rises rapildly over time, and uapon

reaching a predetermined rotational speed threshold Neth at

time t9, the ECU 32 controls the injector 43, and executes a
fuel injection cut with respect to the engine Z24. Owing
thereto, at time tl and thereafter, the engine rotational
speed Ne 1s maintained at the rotational speed threshold
Neth. Consequently, in the case that the clutch 1s engaged
at time t5, the rough terrain vehicie 10 1s capable of being
started suddenly at a high engine rotational speed Ne (at

the rotational speed threshold Neth) .

[Advantages and Effects of the Present Embodiment]

As has been described above, 1n accordance wlth the

rough terrain vehicle 10 according to the present
embodiment, when preparing to start movement of the rough

terrain vehicle 10, during a time that the left paddle
switch 22a and the right paddle switch 22b are operated
together with the accelerator pedal 20, the clutch of the
auntomatic transmission 30 1s disengaged, and the output ot
the engine 24 1s made tO increase. Consequently, before
starting movement of the rough terrain vehicle 10, and in a

state 1n which the rough terrain vehicle 10 1s stopped, a

paddle switch 22b is canceled, the clutch 1s engagedc, and

24 to the vehicle wheels 28 via the automatlc Lransmission

30 and the open differential Zo6. In this case, since up to
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a time immediately before movement is started, the engine 24

is maintained at a high engine rotational speed Ne, by the
vehicle occupant operating the accelerator pedal 20 and

setting the throttle at an arbitrary throttle opening, the

start of movement can be enhanced.

Thus, in accordance with the present embodiment, 1n a
rough terrain vehicle 10 in which the automatic transmission
30 is incorporated, but a TBW mechanism 1s not 1incorporatead
therein, by controlling the engine 24 and the automatic
rransmission 30 on the basils of operations of the left

paddle switch 22a and the right paddle switch 22b as well as

the accelerator pedal 20 by the vehicle occupant, the rough
terrain vehicle 10 can start to move 1n a state 1n which the

ability of the rough terrain vehicle 10 to accelerate 1s

enhanced.

Further, when preparing to start movement, the target

hyvdraulic pressure corresponding to the engine rotational
speed Ne 1s set on the basis of the first clutch mode »54.

On the other hand, when movement 1s started, the target

hyvdraulic pressure corresponding to the engine rotational

Thus, 1t 1s possible to efficiently control engagement and

clutch mode 54 is set to be lower than the target hydraulic
pressure of the second clutch mode 56 wilith respect to the
same englne rotational speed Ne. Thus, when preparing to

start movement, the automatic transmission 30 1s placed 1n a
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half-clutch state, and the engine rotatiocnal speca Ne can pe
ralsed to the greatest extent possible, to a degree at which
the rough terrain vehicle 10 does not actually start to
move. As a result, by connecting or fully engaging the
clutch at the time of starting, 1t 1s possiple to 1nitiate
movement of the rough terrain vehicle 10.

Further sti1ll, by operating the left paddle switch Z2Za
and the right paddle switch 22b during traveling of the
rough terrain vehicle 10, the same conditions are kept as

during the time of undertaking preparations for start of

movement, and thereafter, 1f operation of the left paddle

rough terrain vehicle 10 1s accelerated again. In

accordance with this feature, even 1n the case that the

the engine rotational speed Ne can easily be raised, and the

20 during the time of preparations for start of movement of
the rough terrain vehicle 10, although the output of the
engline 24 with respect to the engine rotational speed Ne
becomes greater up to a certain fixed value, thereafter, the
output of the engline 24 decreases. As a result, when the
clutch 1s fully engaged in a state with the output of the
engline 24 belng decreased, 1t becomes difficult to start
movement of the rough terraln vehicle 10. Further, since a
TRBW mechanism 1s not 1ncorporated in the rough terrain

vehicle 10, adjustment of the throttle valve 40 also 1s
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difficult.

Thus, with the present embodiment, during the time of
preparing to start movement, 1in the case that the engine
rotational speed Ne 1s greater than or eqgual to the

5 rotational speed threshold Neth, fuel 1njection to the
engine 24 is cut, and the engine rotational speed Ne 15
maintained at the rotational speed threshold Neth. Owling
thereto, during preparations for start of movement, the
engine rotational speed Ne 1s maintalned at the rotational

10 speed threshold Neth corresponding tc a maximum output of
the engine 24. As a result, since the clutch 1s fully
engaged at time t5, in a state in which the engilne 24 1s
maintained at maximum output, the rough terrain vehicle 10
possesses a high capability to accelerate, and movement

15 thereof can be easily started.

Further, since the vehicle occupant can depress the

?272a and the right paddle switch 2Z22b and simultaneously
grlipping the handle 12, ease of operation of the rough
20 terrain vehicle is enhanced. As a result, during
preparations for starting and at the time of start of
movement, responsive to the operations of the occupant,
appropriate controls can be effected wilith respect to the

engine 24 and the automatic transmission 30.

25 Furthermore, the left paddle switch 22a and the right
paddle switch 22b are disposed respectilively on both left and
right sides of the handle 12, and at a time that both
switches are pulled toward the side of the vehicle occupant
and the accelerator pedal 20 1s depressed, the clutch 1s

30 disengaged and the output o©f the engine Z4 1s made to
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INncrease.

Consequently, it is possible to efficiently raise

the engine rotational speed Ne at the time of undertaking

oreparations for start of movement.

On the other hand, when

the left paddle switch 22a and the right paddle switch 22b

are returned to their i1nitial
engaged and the output of the
the vehilicle wheels 28 through
and the open differential 20,
movement of the rough terrain
capability of accelerating.

Although the description

positions, since the clutch 1s
englne Z4 1s transmitted to
the automatilic transmission 34U

1t 1s possible to start

vehicle 10 with & strong

of the present invention has

been presented above on the basis of a preferred embodiment,

the technical scope of the present invention 1s not limited

to the disclosed scope of the

above—-described embodiment.

It will be apparent to those skilled in the art that wvarious

improvements or modifications

the aforementioned embodiment.

evident from the scope of the

......

can be made with respect to
Moreover, 1t should be

claims that configurations,

which are based on such improvements or modifications, also

fall within the technical scope of the present 1nvention.

Further, the parenthetical reference characters, which are

referred to 1n the patent claims, correspond with the

reference characters shown 1n

the accompanyling drawlngs for

thereby facilitating understanding of the present 1nvention.

However, the present invention should not be construed as

being limited to the elements denoted by such reference

characters.



What 1s claimed 1s:

1. A rough terrain vehicle having an engine and an
accelerator operating unit operated by a vehicle occupant,
comprising:

a clutch type automatic transmission having a first
clutch mode and a second mode configured to transmit an output

of the engine to vehicle wheels;

and

a control unit configured to control traveling of the
rough terrain vehicle, by controlling the engine and the
clutch type automatic transmission on basis of operations of
the accelerator operating unit and/or the clutch operating
unit by the wvehicle occupant;

said first clutch mode and said second clutch mode each
including a respective relationship between an engine
rotational speed of the engine and a clutch hydraulilc pressure
amount of the clutch of the clutch type automatic
transmission;
wherein 1n comparison wlith the second clutch meode, the first
clutch mode exhibits a smaller clutch hydraulic pressure
amount with respect to a same engline rotatioconal speed,

wherein the control unit:

at a time of preparing to start movement of the rough
terrain vehlcle, 1n a case that the clutch operating unit and
the accelerator operating unit are operated, sets the clutch
hydraulic pressure amount corresponding to the engine
rotational speed on basis of the first clutch mode, dilsengages
the clutch, and causes the output of the engine to i1ncrease;
and '

whereas at a time of starting movement of the rough
terrain vehlcle, 1n a case that operation of the clutch

operating unit 1is canceled, sets the clutch hydraulic pressure

27
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amount corresponding to the engiline rotational speed on basis
of the second clutch mode, engages the clutch, and transmits
the output of the engine from the engine to the vehicle wheels
vlia the clutch type automatic transmission, to thereby start
movement of the rough terrain vehicle,

at a time of transitioning from preparing to start the
movement to starting the movement of the rough terrailn
vehicle, 1n a case that the operation of the clutch operating
unit is canceled, 1ncreases the clutch hydraullic pressure
amount at a constant rate without using the first clutch mode
and the second clutch mode, and in a case that the clutch
hydraulic pressure amount reaches a second-clutch-mode-based
clutch hydraulic pressure amount, sets the clutch hydraulic
pressure amount corresponding to the engine rotational speed

on basils of the second clutch mode.

2. The rough terrain vehicle according to claim 1,
wherein the control unit:

in a case that the clutch operating unit 1s operated by
the vehicle occupant during traveling of the rough terrain
vehicle, sets the clutch hydraulic pressure amount
corresponding to the engine rotational speed on basis of the
first clutch mode; and

thereafter, 1n & case that operation of the clutch
operating unit 1s canceled, sets the clutch hyvdraulic pressure
amount corresponding to the engine rotatlonal speed on basis
of the second clutch mode, to thereby engage the clutch and

transmit the output of the engine from the engine to the

whereby the rough terrain vehicle 1s accelerated agailn.

3. The rough terrain vehicle according to claim 1,
wherein, during the time of preparing to start movement, 1n a

case that the engine rotational speed 1s greater than or equal

28
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Lo a predetermined rotational speed, the control unit cuts
fuel injection to the engine, and maintalns tLhe engilne

rotational speed at the predetermined rotational speed.

4. The rough terrain vehicle according to claim 1,

wherein:

the accelerator operating unit 1s an accelerator pedal;

and

the clutch operating unit i1s a paddle shift disposed on a
handle steered by the vehicle occupant;

whereln the control unit:

at the time of preparing to start movement, 1in a case
that the accelerator pedal 1is depressed together with the
paddle shift being operated, disengages the clutch and causes
the output of the engine to 1ncrease; and

at the time of starting movement, 1n a case that the
paddle shift is returned to its initial position, engages the
clutch and transmits the output of the engine from the engine

to the vehicle wheels via the clutch type automatic

transmission.
5. The rough terrain vehicle according to claim 4,
wherein:

the paddle shift i1s disposed on each of both left and
right sicdes of the handle;

wherein the control unit:

at the time of preparing to start movement, 1n a case
that the accelerator pedal 1s depressed together with the
paddle shift on each of the sides being operated, disengages

the clutch and causes the ocutput of the engine to 1ncrease;

and

at the time of starting movement, 1n a case that the

paddle shift on each of the sides 1s returned to 1ts initilal

position, engages the clutch and transmits the output of the

29
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englne from the engine to the venicle wheels via the clutch

type automatic transmission.

0. The rough terrain vehicle according to any one of the
claims 1 to 5 wherein said clutch type automatlic transmission
includes twin clutches to provide sald first clutch mode and

sald second clutch mode.

CA 2962991 2018-098-10
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