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Description

TECHNICAL FIELD

[0001] The present invention relates to an apparatus
for controlling a starting clutch of a vehicle having a func-
tion of stopping engine idling so that an engine is auto-
matically stopped under given conditions when the ve-
hicle is at a standstill, the starting clutch being disposed
in a transmission of the vehicle in series with a belt type
continuously variable transmission mechanism which
receives an input of a power from the engine through a
power transmission mechanism having built therein hy-
draulically operated frictional engaging elements.

BACKGROUND ART

[0002] In a vehicle having a function of stopping en-
gine idling when the vehicle is at a standstill, at the time
of vehicle start-up from the state of engine stopping, a
hydraulic oil pressure in a hydraulic circuit becomes ze-
ro while the engine is stopped and a power transmission
mechanism becomes an out-gear state (a state not fit
for power transmission). Therefore, if the starting clutch
is engaged earlier, when the power transmission mech-
anism has become an in-gear state (a state of being
geared in), the power will be suddenly transmitted to
driving wheels of the vehicle, resulting in shocks.
[0003] In order to avoid such disadvantages, the fol-
lowing is considered. Namely, a comparison is made be-
tween that rotational speed of the engine which serves
as a rotational speed on an input side of the power trans-
mission mechanism and that rotational speed of a drive
pulley of the continuously variable transmission mech-
anism which serves as a rotational speed on an output
side of the power transmission mechanism. When a de-
viation of the two rotational speeds has become smaller
than a predetermined value so that a discrimination is
made that the power transmission mechanism is in the
in-gear state, the force of engagement of the starting
clutch is increased.
[0004] In order to discriminate the in-gear state of the
power transmission mechanism, it is considered to pro-
vide a rotational speed sensor for the engine aside from
a rotational speed sensor for the drive pulley. This solu-
tion is, however, higher in cost. In this case, it is consid-
ered to input engine ignition pulses to an onboard (ve-
hicle-mounted) computer so that the rotational speed of
the engine can be calculated from the difference be-
tween the time of inputting an earlier inputted ignition
pulse and the time of inputting the subsequently inputted
ignition pulse. However, the ignition pulses of the engine
are inputted only in number corresponding to the
number of cylinders within two rotations of a crank shaft.
[0005] At the time of rapid increase in rotation of the
engine such as at the time of vehicle start-up from the
state of engine stopping, that rotational speed of the en-
gine which is calculated from the difference in time of

inputting the ignition pulses becomes considerably low-
er than the actual speed of rotation of the engine. There-
fore, when the in-gear state of the power transmission
mechanism is discriminated based on the deviation be-
tween that rotational speed of the drive pulley which is
detected by the rotational speed sensor and that rota-
tional speed of the engine which is calculated by the dif-
ference in time of inputting the ignition pulses, the dis-
crimination of the in-gear state is delayed. A response
to the vehicle stat-up, therefore, becomes poor.
[0006] A prior art apparatus is known from JP-A-08
004797.
[0007] In view of the above points, the present inven-
tion has an object of providing an apparatus for control-
ling a starting clutch in a vehicle having a function of
stopping engine idling, wherein the in-gear state of the
power transmission mechanism can be discriminated
without delay without using a rotational speed sensor
for the engine so that the vehicle start-up from the state
of engine stopping can be made smoothly at a good re-
sponse.

DISCLOSURE OF THE INVENTION

[0008] In order to attain the above and other objects,
the present invention is an apparatus for controlling a
starting clutch of a vehicle having a function of stopping
engine idling so that an engine is automatically stopped
under given conditions when the vehicle is at a standstill,
the starting clutch being provided in a transmission of
the vehicle in series with a belt type continuously varia-
ble transmission mechanism which receives an input of
a power from the engine through a power transmission
mechanism having built therein hydraulically operated
frictional engaging elements, wherein at a time of vehi-
cle start-up from a state of engine stopping, control of
the starting clutch is made based on a result of discrim-
ination of discriminating means which discriminates as
to whether the power transmission mechanism has be-
come an in-gear state in which the power can be trans-
mitted, the discriminating means being constituted such
that, at the time of vehicle start-up from the state of en-
gine stopping, a discrimination is made that the power
transmission mechanism is in the in-gear state when a
rotational speed of a drive pulley of the continuously var-
iable transmission mechanism has increased to a pre-
determined speed.
[0009] At the time of vehicle start-up from the state of
engine stopping, the drive pulley is stopped at the be-
ginning of the vehicle start-up. As a result of engine
starting, hydraulic oil pressure is supplied to hydrauli-
cally operated frictional engaging elements of the power
transmission mechanism. When the power transmis-
sion through the power transmission mechanism has
started, the drive pulley starts to rotate. Therefore, there
is no problem even if the discrimination of the in-gear
state is made based only on the rotational speed of the
drive pulley. In a transmission in which a continuously

1 2



EP 1 070 869 B1

3

5

10

15

20

25

30

35

40

45

50

55

variable transmission mechanism is built in, there has
originally been provided rotational speed sensors which
detect at a high accuracy the rotational speeds of the
drive pulley and the driven pulley. The in-gear state of
the power transmission mechanism can thus be judged
without delay from the rotational speed of the drive pul-
ley. Therefore, in case there is provided mode switching
means which switches a control mode of the starting
clutch, at a time when discriminating means discrimi-
nates that the power transmission mechanism has be-
come the in-gear state, from a waiting mode in which an
engaging force of the starting clutch is kept below a
creeping force which generates a creeping of the vehicle
to a running mode in which the engaging force of the
starting clutch is increased above the creeping force, the
discriminating means may be constituted as described
hereinabove. Then, the control mode of the starting
clutch can be switched to the running mode when the
power transmission mechanism has actually become
the in-gear state. The vehicle start-up from the state of
engine stopping can thus be made smoothly at a good
response.
[0010] In the embodiment to be described hereinafter,
what corresponds to the above-described discriminat-
ing means is step S20 in FIG. 3. What corresponds to
the above-described mode switching means is the
processing from step S20 through S23 in FIG. 3.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The above and other objects and the attendant
advantages of the present invention will become readily
apparent by reference to the following detailed descrip-
tion when considered in conjunction with the accompa-
nying drawings wherein:

FIG. 1 is a skeleton diagram showing one example
of a transmission which is provided with a starting
clutch to be controlled by the apparatus of the
present invention;
FIG. 2 is a diagram showing a hydraulic circuit of
the transmission in FIG. 1;
FIG. 3 is a flow chart showing a program for con-
trolling the starting clutch at the time of vehicle start-
up from the state of engine stopping;
FIG. 4 is a flow chart showing the content of
processing at step S4 of the control program in FIG.
3;
FIG. 5 is a flow chart showing the content of
processing at step S8 of the control program in FIG.
3;
FIG. 6 is a graph showing a data table of YTM1
which is used in the searching at step S2 of the con-
trol program in FIG. 3;
FIG. 7A is a graph showing a data table of YTMNE1
which is used in the searching at step S4-7 in FIG.
4, FIG. 7B is a graph showing a data table of
YTMNE2 which is used in the searching at step

S4-8 in FIG. 4, and FIG. 7C is a graph showing the
principle of estimating the rotational speed of the
engine by means of YTMNE1 and YTMNE2;
FIG. 8 is a time chart showing the changes in a hy-
draulic oil pressure command value PSCCMD, an
effective electric current value IACT of a solenoid,
and actual hydraulic oil pressure PSC in the starting
clutch when the hydraulic circuit has no residual
pressure; and
FIG. 9 is a time chart showing the changes in a hy-
draulic oil pressure command value PSCCMD, an
effective electric current value IACT of a solenoid,
and actual hydraulic oil pressure PSC in the starting
clutch when the hydraulic circuit has a residual
pressure.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

[0012] FIG. 1 shows a transmission of a vehicle such
as a motor vehicle. This transmission is made up of: a
belt-type continuously (or steplessly) variable transmis-
sion mechanism 5 which is disposed between an output
shaft 4 and an input shaft 3 to be connected to an engine
1 through a coupling mechanism 2; a switching mecha-
nism 6 which switches between forward running and re-
verse running (hereinafter called forward/reverse
switching mechanism 6) and which serves as a power
transmission mechanism disposed on an input side of
the continuously variable transmission mechanism 5;
and a starting clutch 7 which is made up of a hydraulic
clutch disposed on an output side of the continuously
variable transmission mechanism 5.
[0013] The continuously variable transmission mech-
anism 5 is made up of: a drive pulley 50 which is rotat-
ably supported on the input shaft 3; a driven pulley 51
which is connected to the output shaft 4 so as not to
rotate relative to the output shaft 4; and a metallic V-belt
52 which is wound around both the pulleys 50, 51. Each
of the pulleys 50, 51 is made up of: a fixed flange 50a,
51a; a movable flange 50b, 51b which is axially movable
relative to the fixed flange 50a, 51a; and a cylinder 50c,
51c which urges or pushes the movable flange 50b, 51b
toward the fixed flange 50a, 51a. By adequately control-
ling the pressure of hydraulic oil to be supplied to the
cylinder 50c, 51c of each of the pulleys 50, 51, there is
generated an adequate pulley side-pressure which
does not give rise to the slipping of the V-belt 52. Also,
by varying the pulley width of both the pulleys 50, 51,
the diameter of winding the V-belt 52 on the pulleys 50,
51 is varied, whereby continuously variable speed
changing is provided.
[0014] The forward/reverse switching mechanism 6 is
constituted by a planetary gear mechanism which is
made up of: a sun gear 60 which is connected to the
input shaft 3; a ring gear 61 which is connected to the
drive pulley 50; a carrier 62 which is rotatably supported
by the input shaft 1; a planetary gear 63 which is rotat-
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ably supported by the carrier 62 and which is meshed
with the sun gear 60 and the ring gear 61; a forward
running clutch 64 which serves as a hydraulically oper-
ated friction element capable of connecting the input
shaft 3 and the ring gear 61; and a reverse running brake
65 which serves as hydraulically operated friction ele-
ment capable of fixing the carrier 62. When the forward
running clutch 64 is engaged, the ring gear 61 rotates
together with the input shaft 3, and the drive pulley 50
is rotated in the same direction as the input shaft 3 (i.e.,
forward running direction). When the reverse running
brake 65 is engaged, on the other hand, the ring gear
61 is rotated in a direction opposite to that of the sun
gear 60, and the drive pulley 50 is driven in a direction
opposite to that of the input shaft 3 (i.e., in the reverse
running direction). When both the forward running clutch
64 and the reverse running brake 65 are released, the
power transmission through the forward/reverse switch-
ing mechanism 6 is interrupted.
[0015] The starting clutch 7 is connected to the output
shaft 4. When the starting clutch 7 is engaged, the out-
put of the engine whose speed has been changed by
the continuously variable transmission mechanism 5 is
transmitted to a differential 9 through gear trains 8 on
the output side of the starting clutch 7, whereby the driv-
ing force is transmitted to the left and right driving wheels
(not illustrated) of the vehicle from the differential 9.
When the starting clutch 7 is released, the power trans-
mission does not take place, and the transmission be-
comes a neutral state.
[0016] In addition, an electric motor 10 is directly con-
nected to the engine 1. The electric motor 10 performs
power assisting at the time of acceleration, or the like,
recovering of energy at the time of deceleration, and
starting of the engine 1. While the vehicle is at a stand-
still, the engine 1 is automatically stopped if some given
conditions are satisfied, e.g.: that the brake is on; that
an air conditioner is switched off; and a brake booster
negative pressure is above a predetermined value; or
the like. If the brake is subsequently off, the engine 1 is
started by the electric motor 10, whereby the vehicle is
started up from the state of the engine stopping.
[0017] The hydraulic oil pressures in the cylinder 50c,
51c of each of the pulleys 50, 51 of the continuously
variable transmission mechanism 5, in the forward run-
ning clutch 64, in the reverse running brake 65 and in
the starting clutch 7 are controlled by a hydraulic circuit
11. As shown in FIG. 2, the hydraulic circuit 11 is pro-
vided with a hydraulic oil pump 12 which is driven by the
engine 1. The delivery pressure from this hydraulic oil
pump 12 is regulated by a regulator 13 to a predeter-
mined line pressure. The hydraulic oil pressures (pulley
side-pressure) in each of the cylinders 50c, 51c of the
drive pulley 50 and the driven pulley 51 can be regulated
by each of the first and second pressure regulating
valves 141, 142 with the line pressure serving as a base
pressure. Each of the first and second pressure regu-
lating valves 141, 142 is urged by a spring 141a, 142a

toward the leftward open position, and is urged by the
pulley side-pressure to be inputted into a left end oil
chamber 141b, 142b toward the rightward closed posi-
tion. Further, there are provided a first linear solenoid
valve 151 for the first pressure regulating valve 141 and
a second linear solenoid valve 152 for the second pres-
sure regulating valve 142. An output pressure from each
of the first and second linear solenoid valves 151, 152 is
inputted into a right end oil chamber 141c, 142c of each
of the pressure regulating valves 141, 142. In this man-
ner, it is arranged that each of the pulley side-pressures
in the drive pulley 50 and the driven pulley 51 can be
controlled by each of the first and second linear solenoid
valves 151, 152. The output pressure which is the higher
pressure between the output pressures of the first and
second linear solenoid valves 151, 152 is inputted into
the regulator 13 through a changeover valve 16. By con-
trolling the line pressure by this output pressure, an ap-
propriate pulley side-pressure which does not give rise
to slipping of the belt 52 is generated. Each of the first
and second linear solenoid valves 151, 152 is urged to-
ward the leftward open position by a spring 151b, 152b
and is also urged toward the rightward closed position
by its own output pressure and an electromagnetic force
of a solenoid 151a, 152a. With a modulator pressure (a
pressure which is lower than the line pressure by a cer-
tain value) from a modulator valve 17 serving as a basic
pressure, a hydraulic oil pressure in inverse proportion
to the value of an electric current charged to the solenoid
151a, 152a is outputted.
[0018] To the starting clutch 7, there is connected an
oil passage which supplies the modulator pressure, and
a third linear solenoid valve 153 is interposed in this oil
passage. The third linear solenoid valve 153 is urged
toward the rightward closed position by a spring 153b
and the hydraulic oil pressure of the starting clutch and
is also urged toward the leftward open position by an
electromagnetic force of the solenoid 153a. In this man-
ner, the engaging force of the starting clutch 7, i.e., the
hydraulic oil pressure of the starting clutch 7 varies in
proportion to the value of the electric current charged to
the solenoid 153a with the modulator pressure as the
basic pressure.
[0019] It is so arranged that the modulator pressure
is inputted into the forward running clutch 64 and the
reverse running brake 65 through the manual valve 18.
The manual valve 18 can be switched into the following
five positions in a manner interlocked with a selector le-
ver (not illustrated): i.e., "P" position for parking; "R" po-
sition for reverse running; "N" position for neutral state;
"D" position for ordinary running; "S" position for sporty
running; and "L" position for low-speed holding. In each
of the "D", "S" and "L" positions, the modulator pressure
is supplied to the forward running clutch 64. In the "R"
position, the modulator pressure is supplied to the re-
verse running brake 65. In each of the "N" and "P" po-
sitions, the supply of the modulator pressure to both the
forward running clutch 64 and the reverse running brake
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65 is stopped. To the manual valve 18, the modulator
pressure is supplied through an orifice 19.
[0020] Each of the first through third linear solenoid
valves 151, 152, 153 is controlled by a controller 20 (see
FIG. 1) which is made up of an onboard (a vehicle-
mounted) computer. The controller 20 receives the in-
puts of the following: i.e., the ignition pulses of the en-
gine 1, signals indicating the negative suction pressure
PB of the engine 1, and the throttle opening degree θ;
a signal from a brake switch 21 which detects the degree
or amount of depression of a brake pedal; a signal from
a position sensor 22 which detects a selected position
of the selector lever; a signal from a speed sensor 231
which detects a rotational speed, or a rotational frequen-
cy, of the drive pulley 50; a signal from a speed sensor
232 which detects the rotational speed of the driven pul-
ley 51; a signal from a speed sensor 233 which detects
the rotational speed on the output side of the starting
clutch 7, i.e., the vehicle speed; and a signal from an oil
temperature sensor 24 which detects the temperature
of an oil in the transmission. Based on these signals, the
controller 20 controls the first through third linear sole-
noid valves 151, 152, 153.
[0021] If the engine 1 is stopped when the vehicle is
at a standstill, the hydraulic oil pump 12 which serves
as a hydraulic oil pressure source for the hydraulic cir-
cuit 11 is also stopped, whereby the hydraulic oil is
drained from the hydraulic circuit 11. As a result, at the
time of vehicle start-up from the state of the engine stop-
ping, it takes time to reach an in-gear state (or a state
of being geared in) in which the forward running clutch
64 or the reverse running brake 65 is engaged so that
the forward/reverse switching mechanism 6 can trans-
mit the power. If the starting clutch 7 has already been
engaged before the in-gear state is attained, the power
will be suddenly transmitted to the driving wheels of the
vehicle as a result of gearing in of the forward/reverse
switching mechanism 6, whereby shocks occur. There-
fore, it is desirable to switch a control mode of the start-
ing clutch 7, at the time when the forward/reverse
switching mechanism 6 has just attained the in-gear
state, from a waiting mode in which an ineffective stroke
of the starting clutch 7 is eliminated or minimized to a
running mode in which the engaging force of the starting
clutch 7 is increased. In addition, in order to improve the
starting response, it is desirable, in the waiting mode, to
increase the hydraulic oil pressure in the starting clutch
7 to, and hold it at, a creeping pressure (a hydraulic oil
pressure at which slipping of the starting clutch 7 does
occur but at which a torque above an inertia of the ve-
hicle can be transmitted). However, if that command val-
ue PSCCMD of the hydraulic oil pressure in the starting
clutch 7 which is to be controlled by the third linear so-
lenoid valve 153 is changed to the creeping pressure
from the beginning of the vehicle start-up, the following
will happen. Namely, since no hydraulic oil pressure is
available in the hydraulic circuit 11 at the beginning of
the vehicle start-up, the third linear solenoid valve 153

will be fully opened without receiving the hydraulic oil
pressure which urges it toward the closed position. As
a result, when the hydraulic oil pressure rises, the hy-
draulic oil pressure in the starting clutch 7 will overshoot
to a value exceeding the creeping pressure, resulting in
the occurrence of shocks. On the other hand, if the hy-
draulic oil pressure in the starting clutch 7 increases to
the creeping pressure while the pulley side-pressure
has not risen yet, a load corresponding to the inertia of
the vehicle will operate or work on the driven pulley 51
through the starting clutch 7. As a result, the belt 52 will
slip due to an insufficient belt side-pressure.
[0022] In view of the above points, at the time of the
vehicle start-up from the state of engine stopping, the
starting clutch 7 is controlled by the program shown in
FIG. 3. This control is performed at a predetermined
time interval, e.g., at a time interval of 10 msec. First, at
step S1, a discrimination is made as to whether a flag
F1 has been set to "1" or not. Since the flag F1 has ini-
tially been reset to "0", a determination of "NO" is made
at step S1. The program then proceeds to step S2,
where a timer value YTM1 is searched. Considering the
delay in response to the increase or boosting in the hy-
draulic oil pressure, the timer value YTM1 is set, as
shown in FIG. 6, such that the lower the oil temperature
becomes, the longer the timer value becomes. The val-
ue of YTM1 depending on the present oil temperature
is searched in the data table of YTM1 which is prepared
with the hydraulic oil temperature as a parameter. When
the oil temperature is above the ambient temperature,
the value YTM1 is set to about 50 msec. Then, after set-
ting at step S3 the remaining time TM1 of a subtraction
type of first timer to YTM1, the program proceeds to step
S4 to perform the processing of discriminating the rise
in the hydraulic oil pressure.
[0023] Details of the processing of discriminating the
rise in the hydraulic oil pressure are shown in FIG. 4. At
steps S4-1, S4-2, S4-3, a discrimination is made respec-
tively as to whether a flag F2, F3, F4 has been set to "1"
or not. Since the flag F2, F3, F4 has initially been reset
to "0", the program proceeds to step S4-4 to discriminate
as to whether a flag F5 has been set to "1" or not. The
flag F5 is a flag to be prepared in a subroutine work and
is set to "1" if even only one of the ignition pulses is in-
putted within a predetermined time (e.g., 500 msec). If
there is no input at all of the ignition pulses, i.e., when
the engine 1 can be judged to be completely stopped,
the flag F5 is reset to "0." If F5 = 0, the flag F4 is set to
"1" at step S4-5, and the program proceeds to step S4-6.
From the next time, the program proceeds from step
S4-3 directly to step S4-6.
[0024] At step S4-6, a discrimination is made as to
whether that rotational speed NE2PLS of the engine 1
which is calculated by the difference between the times
of inputting two consecutive ignition pulses is larger than
zero. The computation of NE2PSL is performed in a sub-
routine work. It is when NE2PSL calculated by the dif-
ference between the time of inputting a first ignition
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pulse and the time of inputting a second ignition pulse,
which are inputted after the engine stopping, becomes
larger than zero that a determination of "YES" is made
at step S4-6. Then, if a determination of "YES" is made
at step S4-6, the program proceeds to step S4-7, where
a timer value YTMNE1 which obtains or finds out the
point of time at which the rotational speed NE of the en-
gine 1 increases to a first predetermined speed YNE1
(e.g., 500 rpm) is searched. Then, the program pro-
ceeds to step S4-8, where a timer value YTMNE2 which
obtains the point of time at which the rotational speed
NE of the engine 1 increases to a second predetermined
speed YNE2 (e.g., 900 rpm) is searched. As shown in
FIGS. 7A and 7B, the values YTMNE1 and YTMNE2 are
set such that the larger NE2PLS becomes, the shorter
YTMNE1 and YTMNE2 become. With reference to FIG.
7C, reference character t1 denotes a point of time at
which the first ignition pulse is inputted, and reference
character t2 denotes a point of time at which the second
ignition pulse is inputted. The rotational speed NE2PLS
that is calculated from the difference in times of inputting
both ignition pulses becomes considerably smaller than
the actual rotational speed NE of the engine 1 at that
point of time. However, the time required for the rota-
tional speed NE of the engine 1 to increase from the
point of time t2 to each of the predetermined speeds
YNE1, YNE2 can be obtained from NE2PLS at a con-
siderably high accuracy. Based on this principle,
YTMNE1 and YTMNE2 are set.
[0025] In case the vehicle start-up takes place before
complete stopping of the engine 1, since the state of F5
= 1 has been established, the program proceeds from
step S4-4 to step S4-9, where a discrimination is made
as to whether the flag F6 has been set to "1" or not. Since
the flag F6 has initially been reset to "0", a determination
of "NO" is made at step S4-9. The program then pro-
ceeds to step S4-10, where a discrimination is made as
to whether the rotational speed NE of the engine 1 ob-
tained as an average value of a plurality of NE2PLS's is
below a predetermined speed YNE (e.g., 500 rpm) or
not. If a condition of NE ≤ YNE is satisfied, the flag F6
is set to "1" at step S4-11 and the program then pro-
ceeds to step S4-12. From the next time, the program
proceeds from step S4-9 directly to step S4-12, where
a discrimination is made as to whether the value of
NE2PLS at this time has become larger than the value
NE2PLS1 at the previous time. It is when NE2PLS has
changed for an increase for the first time after the vehicle
start-up that a determination of "YES" is made at step
S4-12. Then, if a determination of "YES" is made at step
S4-12, a searching for YTMNE1 and YTMNE2 is made
at steps S4-13 and S4-14 with NE2PLS at this time serv-
ing as a parameter. YTMNE1 and YTMNE2 to be
searched at steps S4-13 and S4-14 are set, as shown
in dotted lines in FIGS. 7A and 7B, to become shorter
than YTMNE1 and YTMNE2, as shown in solid lines,
which are to be searched at steps S4-7 and S4-8.
[0026] When a determination of "NO" is made at step

S4-10, YTMNE1 and YTMNE2 are made to zero at steps
S4-15 and S4-16. Once the searching for YTMNE1 and
YTMNE2 is finished as noted above, the remaining
times TMNE1 and TMNE2 of substraction type of first
and second timers for discrimination of NE are set at
steps S4-17 and S4-18 to YTMNE1 and YTMNE2, re-
spectively. Then, at step S4-19, the flag F3 is set to "1",
and the program proceeds to step S4-20. From the next
time, the program proceeds from step S4-2 directly to
step S4-20.
[0027] At step S4-20, an amount of change ∆IACT of
an effective value IACT of electric current charged to the
solenoid 153a of the third linear solenoid valve 153 is
calculated. ∆IACT is calculated as a difference between
a detected value of IACT at this time and an average
value, e.g., of IACT detected three times before through
IACT detected five times before. Once ∆IACT has been
calculated, a discrimination is then made at step S4-21
as to whether the flag F7 has been set to "1" or not. Since
F7 has initially been reset to "0", the program therefore
proceeds to step S4-22, where a discrimination is made
as to whether an absolute value of ∆IACT has become
smaller than a predetermined value Y∆IACT1 (e.g., 3.1
mA) or not. At the time of vehicle start-up from the state
of engine stopping, when the hydraulic oil pressure com-
mand value PSCCMD rises from zero, the electric
charging to the solenoid 153a is started. And a feedback
control of IACT is made so that IACT becomes a target
electric current value which corresponds to PSCCMD.
Therefore, until IACT becomes stable at the target elec-
tric current value, the state will be I ∆IACT | > Y∆IACT1.
Then, when a condition of | ∆IACT | ≤ Y∆IACT1 has been
satisfied, i.e., when IACT has been discriminated to be
stable at the target electric current value, the flag F7 is
set to "1" at step S4-23. The program, then, proceeds
to step S4-24. From the next time, the program pro-
ceeds from step S4-21 directly to step S4-24.
[0028] At step S4-24, a discrimination is made as to
whether the remaining time TMNE1 of the first timer for
discriminating NE has become zero or not, i.e., as to
whether the rotational speed NE of the engine 1 has in-
creased to the first predetermined speed YNE1 or not
(see FIG. 7C). If the result of this discrimination is "YES",
a discrimination is made at step S4-25 as to whether the
remaining time TM2 of a subtraction type of second tim-
er has become zero or not. TM2 has initially been set to
YTM2 at the beginning of vehicle start-up from the state
of engine stopping. Then, if a condition of TM2 = 0 is
satisfied after a lapse of time of YTM2 from the point of
time of the vehicle start-up, a discrimination is made at
step S4-26 as to whether ∆IACT has exceeded a pre-
determined value Y∆IACT2 (e.g., 12.4 mA) or not.
[0029] If the vehicle start-up takes place from the
state in which there is no hydraulic oil pressure in the
hydraulic circuit 11 due to stopping of the engine, when
the hydraulic oil pressure in the hydraulic circuit 11 has
risen, the fully opened third linear solenoid valve 153 is
returned toward the closed position. Counter-electro-

9 10



EP 1 070 869 B1

7

5

10

15

20

25

30

35

40

45

50

55

motive force will thus occur to the solenoid 153a, and
IACT increases by the amount corresponding to the
counter-electromotive force. Therefore, a determination
can be made as to whether the hydraulic oil pressure in
the hydraulic circuit 11 has risen or not by whether a
condition of ∆IACT ≥ Y∆IACT2 has been satisfied or not.
There are sometimes cases where the condition of ∆I-
ACT ≥ Y∆IACT2 is not satisfied by the occurrence of a
counter-electromotive force due to the changes in the
hydraulic oil pressure at the transient period of the rise
in the hydraulic oil pressure. Therefore, in order to pre-
vent a wrong discrimination of the rise in the hydraulic
oil pressure, in this embodiment, the following arrange-
ment has been employed. Namely, step S4-24 is pro-
vided and, until a condition of TMNE1 = 0 is satisfied, i.
e., until the rotational speed NE of the engine 1 increas-
es to the first predetermined speed YNE1, the discrim-
ination at step S4-26, i.e., the discrimination regarding
the rise in the hydraulic oil pressure based on ∆IACT is
not performed. The reason why step S4-25 is provided
will be given in detail hereinafter.
[0030] When a condition of ∆IACT ≥ ∆IACT2 has been
satisfied, the flag F8 is set to "1" at step S4-27, and then
a discrimination is made at step S4-28 as to whether the
flag F3 has been set to "1" or not. If a condition of F3 =
1 has been satisfied as a result of the setting processing
at step S4-19, a discrimination is made at step S4-29 as
to whether the flag F8 has been set to "1" or not. If a
condition of F8 = 1 has been satisfied as a result of set-
ting processing at step S4-27, a mode value ISMOD is
set to "01" at step S4-30.
[0031] If the flag F8 has not been set to "1", a discrim-
ination is made at step S4-31 as to whether the rotation-
al speed NDR of the drive pulley 50 has already exceed-
ed a predetermined first speed YNDR1 (e.g., 500 rpm)
or not. If a condition is NDR < YNDR1, a discrimination
is made at step S4-32 as to whether the remaining time
TMNE2 of the second timer for discriminating the NE
has become zero or not, i.e., as to whether the rotational
speed NE of the engine 1 has increased to the second
predetermined speed YNE2 or not (see FIG. 7C). When
a condition of NDR ≥ YNDR1 or TMNE2 = 0 has been
satisfied, a discrimination is made at step S4-33 as to
whether TM2 = 0 or not. When TM2 = 0, a mode value
ISMOD is set to "02" at step S4-34. Once the setting
processing has been performed at step S4-30 or step
S4-34, the flag F2 is set to "1" at step S4-35, and the
subsequent processing of discriminating the rise in the
hydraulic oil pressure is stopped.
[0032] When the vehicle start-up takes place from the
state in which there is no hydraulic oil pressure in the
hydraulic circuit 11, the rise in the hydraulic oil pressure
can be discriminated based on ∆IACT as explained
hereinabove, i.e., based on the counter-electromotive
force of the solenoid 153a of the third linear solenoid
valve 153. On the other hand, if the vehicle start-up takes
place in a state in which a residual pressure is present
in the hydraulic circuit 11, the third linear solenoid valve

153 will not be fully opened. The rise in the hydraulic oil
pressure cannot therefore be discriminated based on
the counter-electromotive force of the solenoid 153a.
When the hydraulic oil begins to be supplied to the for-
ward running clutch 64 or to the reverse running brake
65 as a result of the start of the engine 1, the drive pulley
50 starts to rotate by the power transmission through
the forward/reverse switching mechanism 6. Therefore,
when the rotational speed NDR of the drive pulley 50
has increased to YNDR1, the hydraulic oil pressure of
the hydraulic circuit 11 can also be judged to have risen.
Therefore, in this embodiment, a discrimination is made
at step S4-31 as to whether the hydraulic oil pressure
has risen or not based on the rotational speed NDR of
the drive pulley 50. If there is a delay in the rise in the
hydraulic oil pressure in the forward running clutch 64
or the reverse running brake 65, or if the range of the
transmission has been switched to the non-running
range of "N" or "P" position, a condition of NDR ≥ YNDR1
is sometimes not satisfied even though the hydraulic oil
pressure has already risen. As a solution, in this embod-
iment, there is provided a step of S4-32 to discriminate
as to whether the hydraulic oil pressure has risen or not
also based on the rotational speed NE of the engine 1.
[0033] With reference to FIG. 3, when the processing
of discriminating the rise in the hydraulic oil pressure
has been made at step S4, a discrimination is then made
at step S5 as to whether the flag F2 has been set to "1"
or not. Until a condition of F2 = 1 is satisfied, i.e., until
the hydraulic oil pressure in the hydraulic circuit 11 has
risen, the program proceeds to step S6 to thereby set
the hydraulic oil pressure command value PSCCMD to
an initial pressure PSCA which is lower than the creep-
ing pressure. Further, at step S7, the remaining time
TM3 in a subtraction type of third timer is set to a pre-
determined time YTM3 (e.g., 500 msec). The initial pres-
sure PSCA is set to a value substantially equal to a set
load of a return spring 7a of the starting clutch 7. Even
if the hydraulic oil pressure to the starting clutch 7 in-
creases to the initial pressure PSCA, the starting clutch
7 only attains a state in which a non-effective stroke is
eliminated down to the smallest extent possible and,
thus, an engaging force will not occur. Therefore, even
if the hydraulic oil pressure in the starting clutch 7 over-
shoots due to the rise in the hydraulic oil pressure in the
hydraulic circuit 11, the starting clutch 7 will not be
strongly engaged. Shocks will consequently not occur.
[0034] The above-described YTM2 is set to such a
time as, for example, 200 msec considering the time re-
quired for the pulley side-pressure to rise by the oil sup-
ply to the cylinder 50c, 51c of the drive pulley 50 or the
driven pulley 51c. Further, due to the processing at steps
S4-25 and S4-33, the setting to "1" of the flag F2 is pro-
hibited until a lapse of time of YTM2 from the point of
time of the vehicle start-up. The hydraulic oil pressure
command value PSCCMD is thus held at the initial pres-
sure PSCA, and the engaging force of the starting clutch
7 is prevented from increasing above the creeping force
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at which the creeping of the vehicle occurs. In this man-
ner, by the engaging of the starting clutch 7 before the
rise in the pulley side-pressure, the belt 52 can be pre-
vented from slipping.
[0035] When the hydraulic oil pressure in the hydrau-
lic circuit 11 rises and the flag F2 is set to "1", the pro-
gram proceeds to step S8 to perform the data setting
processing. Details of this data setting processing are
shown in FIG. 5 and its detailed explanation will be made
hereinbelow. At steps S8-1 and S8-2, an added value
PSCB for the ineffective stroke eliminating pressure and
an added value PSCC for the creeping pressure are re-
spectively searched. PSCB and PSCC are set such that
the lower the hydraulic oil temperature becomes, the
higher they become, considering the delay in response
to the increase in the hydraulic oil pressure. Values of
PSCB and PSCC which correspond to the oil tempera-
ture at the present time are searched in the data table
of PSCB and PSCC which has the oil temperature as a
parameter.
[0036] Then, a discrimination is made at step S8-3 as
to whether the step mode value ISMOD has been set to
"01" or not. If ISMOD = 01, the program proceeds to step
S8-4. At step S8-4, a preliminarily added value PSCBa
for the ineffective stroke eliminating pressure is re-writ-
ten to zero. Further, a timer value YTM3B for judging the
termination of the ineffective stroke eliminating pressure
and a timer value YTM3C for judging the starting of the
creeping pressure are set to first set values of YTM3B1
(e.g., 420 msec) and YTM3C1 (e.g., 400 msec), respec-
tively. If ISMOD has been set to "02", the program pro-
ceeds to step S8-5, where YTM3B and YTM3C are set
to second set values of YTM3B2 (e.g., 470 msec) and
YTM3C2 (e.g., 450 msec), respectively.
[0037] With reference to FIG. 3, when the data setting
processing has been finished at step S8 as described
above, the program then proceeds to step S9. At step
S9, a discrimination is made as to whether the remaining
time TM3 in the third timer is above a predetermined set
time YTM3A (e.g., 490 msec) or not, i.e., as to whether
the time of lapse from the point of time of pressure rise
is within YTM3 - YTM3A or not. If a condition of TM3 ≥
YTM3A is satisfied, the hydraulic oil pressure command
value PSCCMD is set at step S10 to a value obtained
by adding PSCB and PSCBa to PSCA. If a condition of
TM3 < YTM3A is satisfied, a discrimination is made at
step S11 as to whether TM3 is above YTM3B or not, i.
e., as to whether the time of lapse from the point of time
of rise in the hydraulic oil pressure is within YTM3 -
YTM3B or not. If a condition of TM3 ≥ YTM3B is satis-
fied, the hydraulic oil pressure command value PSCC-
MD is set at step S12 to a value obtained by adding
PSCB to PSCA. If a condition of TM3 < YTM3B is sat-
isfied, a discrimination is made at step S13 as to whether
TM3 is above YTM3C or not, i.e., as to whether the time
of lapse from the point of time of rise in the hydraulic oil
pressure is within YTM3 - YTM3C or not. If a condition
of TM3 ≥ YTM3C is satisfied, the hydraulic oil pressure

command value PSCCMD is set at step S14 to a value
obtained by deducting, from a value obtained by adding
PSCC to PSCA, that preliminarily deducted value PSC-
Ca for the creeping pressure which is set in advance to
a predetermined value. When a condition of TM3 <
YTM3C has been satisfied, the flag F1 is set at step S15
to "1" and also, at step S16, the hydraulic oil pressure
command value PSCCMD is set to a value obtained by
adding PSCC to PSCA. From the next time, a determi-
nation of "YES" is made at step S1 and the program thus
proceeds to step S17. At step S17, a discrimination is
made as to whether the remaining time TM1 in the first
timer has become zero or not, i.e., as to whether the
time of lapse from the point of time of setting the hydrau-
lic oil pressure command value PSCCMD to PSCA +
PSCC has become YTM1 or not. Then, when a condi-
tion of TM1 = 0 has been satisfied, a discrimination is
made at step S18 as to whether or not the range of the
transmission is "N" or "P." If the range is in a running
range other than "N" and "P", a discrimination is made
at step S19 as to whether the flag F9 has been set to
"1" or not. Since the flag F9 has initially been set to "0",
a determination of "NO" is made at step S19, and the
program proceeds to step S20. At step S20, a discrim-
ination is made as to whether the rotational speed NDR
of the drive pulley 50 has exceeded a second predeter-
mined speed YNDR2 or not. If TM1 ≠ 0, or if the range
is "N" or "P", or if a condition of NDR < YNDR2 is satis-
fied, the remaining time TM4 in a subtraction type of
fourth timer is set at step S21 to a predetermined time
YTM4. The program then proceeds to step S16, where
the hydraulic oil pressure command value PSCCMD is
held at PSCA + PSCC.
[0038] Here, PSCC is set such that the value obtained
by adding the initial value PSCA to PSCC becomes the
creeping pressure. Further, PSCB is set to a value larger
than PSCC. When ISMOD is set to "01" as a result of
discrimination of the rise in the hydraulic oil pressure by
the counter-electromotive force of the solenoid 153a,
PSCBa is re-written to zero as described hereinabove.
Therefore, as shown in FIG. 8, until the time YTM3 -
YTM3B (= YTM3B1) has lapsed from the point of time
of discrimination of the rise in the hydraulic oil pressure
(i.e., the time when the condition of F2 = 1 has been
satisfied), the hydraulic oil pressure command value
PSCCMD is held at PSCA + PSCB, i.e., at the ineffective
stroke eliminating pressure which is higher than the
creeping pressure. During this period of time, an actual
hydraulic oil pressure PSC in the starting clutch 7 in-
creases at a good response toward the creeping pres-
sure while minimizing the ineffective stroke. When the
lapse of time from the point of time of discriminating the
rise in the hydraulic oil pressure has exceeded YTM3 -
YTM3B, PSCCMD is switched to a value obtained by
PSCA + PSCC - PSCCa, i.e., a value smaller than the
creeping pressure, until the lapse of time becomes
YTM3 - YTM3C (= YTM3C1). When the lapse of time
has exceeded YTM3 - YTM3C, PSCCMD is switched to
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PSCA + PSCC, i.e., to the creeping pressure. In this
manner, by temporarily making PSCCMD smaller than
the creeping pressure when PSCCMD is switched from
the ineffective stroke eliminating pressure to the creep-
ing pressure, the effective electric current value IACT of
the solenoid 153a lowers at a good response from the
electric current value corresponding to the ineffective
stroke eliminating pressure down to the electric current
value corresponding to the creeping pressure. The ac-
tual clutch pressure PSC of the starting clutch 7 is then
increased to the creeping pressure without giving rise
to overshooting before the lapse of time YTM1 from the
point of time at which PSCCMD was switched to the
creeping pressure.
[0039] When the rise in the hydraulic oil pressure is
discriminated based on the rotational speed NDR of the
drive pulley 50 and the rotational speed NE of the engine
1, and ISMOD is consequently set to "02", PSCCMD is
switched, as shown in FIG. 9, to a value of PSCA +
PSCB + PSCBa, i.e., to a value higher than the ineffec-
tive stroke eliminating pressure until the time of lapse
from the point of time of discriminating the rise in the
hydraulic oil pressure becomes YTM3 - YTM3A. When
the time of lapse has exceeded YTM3 - YTM3A, PSC-
CMD is switched to PSCA + PSCB, i.e., the ineffective
stroke eliminating pressure. In this manner, by tempo-
rarily making PSCCMD higher than the ineffective
stroke eliminating pressure when PSCCMD is switched
from the initial pressure PSCA to the ineffective stroke
eliminating pressure, the effective electric current value
IACT of the solenoid 153a increases at a good response
from the electric current value corresponding to the ini-
tial pressure to the electric current value corresponding
to the ineffective stroke eliminating pressure. When IS-
MOD is set to "01" the effective electric current value
IACT has already increased by the counter-electromo-
tive force. Therefore, it is not necessary to make PSC-
CMD higher than the ineffective stroke eliminating pres-
sure for the purpose of improving the response of IACT.
When the lapse of time from the time of discriminating
the rise in the hydraulic oil pressure has exceeded
YTM3 - YTM3B (= YTM3B2), PSCCMD is switched to
PSCA + PSCC - PSCCa, i.e., a value smaller than the
creeping pressure until the lapse of time becomes YTM3
- YTM3C (= YTM3C2). Thereafter, PSCCMD is switched
to PSCA + PSCC, i.e., the creeping pressure. Here, it
is when there is a residual pressure in the hydraulic cir-
cuit 11 that ISMOD is set to "02". Since the actual hy-
draulic oil pressure PSC of the starting clutch 7 increas-
es at a relatively good response, YTM3B2 is set to a
value larger than YTM3B1 to thereby shorten the time
to hold PSCCMD at the ineffective stroke eliminating
pressure.
[0040] Until the forward/reverse switching mecha-
nism 6 becomes the in-gear state, PSCCMD is held at
the creeping pressure. The engaging force of the start-
ing clutch 7 is thus kept below the creeping force at
which the creeping of the vehicle occurs to thereby pre-

vent the occurrence of shocks by a sudden rise in the
driving torque of the driving wheels of the vehicle at the
time of gearing in. Here, whether the forward/reverse
switching mechanism 6 has become the in-gear state
or not can be discriminated by checking whether the de-
viation between the rotational speed NE of the engine
1 and the rotational speed NDR of the drive pulley 50
has fallen below a predetermined value or not. However,
at the time of vehicle start-up from the state of engine
stopping, the rotational speed of the engine 1 rapidly
increases. Therefore, if the rotational speed of the en-
gine 1 is calculated from the difference in times of input-
ting of the ignition pulses as described hereinabove, the
calculated NE becomes considerably smaller than the
actual NE and, as a result, the judgement of the in-gear
state is delayed. Therefore, in this embodiment, the dis-
crimination of the in-gear state is made based only on
the rotational speed NDR of the drive pulley 50. In other
words, as described above, a discrimination is made at
step S20 as to whether the rotational speed NDR of the
drive pulley 50 has exceeded a predetermined second
speed YNDR2 (e.g., 700 rpm) or not. When a condition
of NDR ≥ YNDR2 has been satisfied, it is judged that
the forward/reverse switching mechanism 6 has be-
come the in-gear state and, at step S22, the flag F9 is
set to "1." The program then proceeds to step S23 and
the following steps. The control mode of the starting
clutch 7 is then switched from the previous waiting mode
to the running mode.
[0041] In the running mode, first, an ordinary hydraulic
oil pressure PSCN of the starting clutch 7 corresponding
to the rotational speed NE of the engine 1 is calculated
at step S23. Then, at step S24, a discrimination is made
as to whether PSCN is above a limit value PSCLMT for
annealing or not. If PSCN ≥ PSCLMT, a discrimination
is made at step S25 as to whether the remaining time
TM4 in the fourth timer is zero or not, i.e., as to whether
the time of lapse from the point of time of the in-gear
discrimination (= point of time when a state of F9 = 1
has been satisfied) has exceeded YTM4 or not. If TM4
= 0, a change limit value ∆PLMT on the positive (plus)
side of the hydraulic oil pressure per one time is set at
step S26 to an ordinary annealing value Y∆PLMTN (e.
g., 0.5 kg/cm2). If TM4 ≠ 0, ∆PLMT is set at step S27 to
a value Y∆PLMTS (e.g., 0.25 kg/cm2) which is smaller
than Y∆PLMTN. Then, at step S28, a discrimination is
made as to whether an absolute value of the deviation
between PSCN and PSCLMT is above ∆PLMT or not.
If the deviation is above ∆PLMT, PSCLMT is re-written
at step S29 to a value which is obtained by adding
∆PLMT to the preceding value of PSCLMT. If the devi-
ation is below ∆PLMT, PSCLMT is re-written at step S30
to PSCN. Further, if a condition of PSCN < PSCLMT is
satisfied, a discrimination is made at step S31 as to
whether or not an absolute value of the deviation be-
tween PSCN and PSCLMT is above a predetermined
upper limit value ∆PLMTM on the negative (minus) side
(e.g., 0.5 kg/cm2) of the hydraulic oil pressure. If the de-
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viation is above ∆PLMTM, PSCLMT is re-written at step
S32 to a value which is obtained by deducting ∆PLMTM
from the preceding value of PSCLMT. If the deviation is
below ∆PLMTM, PSCLMT is re-written at step S30 to
PSCN as described hereinabove. In addition, at step
S33, the hydraulic oil pressure command value PSCC-
MD is set to PSCLMT.
[0042] In this manner, when YTM4 has lapsed from
the point of time of the discrimination of the in-gear state,
the amount of increase (or increment) per time of the
hydraulic oil pressure command value PSCCMD be-
comes the ordinary annealing value Y∆PLMTN. Howev-
er, until YTM4 has lapsed, the amount of increment per
time of PSCCMD is limited to Y∆PLMS which is smaller
than the ordinary annealing value. PSCCMD, i.e., the
speed of increase in the engaging force of the starting
clutch 7 is limited to a relatively low speed.
[0043] In order to improve the durability of, and to re-
duce the friction loss of, the belt 52, the pulley side-pres-
sure shall not be made larger than is required as com-
pared with the transmission torque at the point of time
in question. Therefore, in the waiting mode, the pulley
side-pressure is made relatively low and, as a result of
switching to the running mode, the pulley side-pressure
is increased to suit the increase in the engaging force
of the starting clutch 7 above the creeping force. How-
ever, there are cases where the hydraulic oil pressure
in the hydraulic circuit 11 has not been completely in-
creased to the line pressure even at the time of switching
to the running mode. If the speed of increasing the en-
gaging force of the starting clutch 7 is accelerated, the
increase in the pulley side-pressure is delayed and, as
a result, there is a possibility that the belt 52 gives rise
to slipping. In order to suit this kind of time which may
give rise to the delay in the increase in the pulley side-
pressure, the above-described YTM4 is set to 90 msec,
for example. By keeping low the increasing speed of the
engaging force of the starting clutch 7 during this period
of time, the slipping of the belt 52 can be prevented.
[0044] An explanation has so far been made about an
embodiment in which the starting clutch 7 was consti-
tuted by a hydraulic clutch. The present invention can,
however, be applicable to an embodiment in which the
starting clutch 7 is constituted by a clutch such as an
electromagnetic clutch, or the like, instead of a hydraulic
clutch.
[0045] As can be seen from the above explanations,
according to the present invention, the in-gear state of
the power transmission mechanism can be discriminat-
ed without delay, and the vehicle start-up from the state
of the engine stopping can be made at a good response
and smoothly.
[0046] In an apparatus for controlling a starting clutch
(7) of a vehicle having a function of stopping engine
idling so that an engine (1) is automatically stopped un-
der given conditions when the vehicle is at a standstill,
the starting clutch (7) being disposed in a transmission
of the vehicle in series with a belt type continuously var-

iable transmission mechanism (5) which receives an in-
put of a power from the engine through a power trans-
mission mechanism having built therein hydraulically
operated frictional engaging elements (64, 65), the ve-
hicle start-up from the state of engine stopping is made
smoothly at a good response. At the time of vehicle start-
up from the state of engine stopping, when the rotational
speed (NDR) of the drive pulley (50) of the transmission
mechanism (6) has increased to a predetermined speed
(YNDR2), the control mode of the starting clutch is
switched from the waiting mode in which the engaging
force of the starting clutch (7) is kept below a creeping
force which causes the vehicle to creep, to a running
mode in which the engaging force of the starting clutch
(7) is increased above the creeping force.

Claims

1. An apparatus for controlling a starting clutch (7) of
a vehicle having a function of stopping engine idling
so that an engine (1) is automatically stopped under
given conditions when the vehicle is at a standstill,
said starting clutch (7) being provided in a transmis-
sion of the vehicle in series with a belt type contin-
uously variable transmission mechanism (5) which
receives an input of a power from the engine (1)
through a power transmission mechanism (6) hav-
ing built therein hydraulically operated frictional en-
gaging elements (64, 65),

wherein at a time of vehicle start-up from a
state of engine stopping, control of the starting
clutch (7) is made based on a result of discrimina-
tion of discriminating means (S20) which discrimi-
nates as to whether the power transmission mech-
anism (6) has become an in-gear state in which the
power can be transmitted, said discriminating
means (S20) being constituted such that, at the time
of vehicle start-up from the state of engine stopping,
a discrimination is made that the power transmis-
sion mechanism (6) is in the in-gear state when a
rotational speed of a drive pulley (50) of the contin-
uously variable transmission mechanism (5) has in-
creased to a predetermined speed.

2. The apparatus according to claim 1, further com-
prising mode switching means (S20 - S23) which
switches a control mode of the starting clutch (7),
at a time when the discriminating means (S20) dis-
criminates that the power transmission mechanism
(6) has become the in-gear state, from a waiting
mode in which an engaging force of the starting
clutch (7) is kept below a creeping force which gen-
erates a creeping of the vehicle to a running mode
in which the engaging force of the starting clutch (7)
is increased above the creeping force.
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Patentansprüche

1. Vorrichtung zur Steuerung einer Startkupplung (7)
in einem Fahrzeug mit Maschinenabstellfunktion im
Leerlauf derart, dass die Maschine (1) unter gege-
benen Umständen automatisch abgestellt wird,
wenn das Fahrzeug sich in einem Stillstand befin-
det, wobei die Startkupplung (7) in einem Getriebe
des Fahrzeugs in Reihe mit einem stufenlos ver-
stellbaren Übertragungsechanismus vom Riemen-
typ (5) vorgesehen ist, die eine zugeführte Leistung
von der Maschine (1) durch einen Kraftübertra-
gungsmechanismus (6), der hydraulisch betriebene
Reibungseinrückelemente (64, 65) eingebaut hat,
bekommt,

wobei zu einer Zeit des Anlassens des Fahr-
zeugs aus einem Maschinenabstellzustand, eine
Steuerung der Startkupplung (7) basierend auf ei-
nem Ergebnis einer Entscheidung eines Entschei-
dungsmittels (S20) durchgeführt wird, das ent-
scheidet, ob der Kraftübertragungsmechanismus
(6) einen eingerückten Zustand eingenommem hat,
in dem die Kraft übertragen werden kann, wobei
das Entscheidungsmittel (S20) so ausgelegt ist,
dass es zur Zeit des Anlassens des Fahrzeugs aus
einem Maschinenabstellzustand eine Entschei-
dung trifft, dass der Kraftübertragungsmechanis-
mus (6) im eingerückten Zustand ist, wenn eine Ro-
tationsgeschwindigkeit einer Antriebsscheibe (50)
des stufenlos verstellbaren Übertragungsmecha-
nismus (5) auf eine festgelegte Geschwindigkeit
angewachsen ist.

2. Vorrichtung nach Anspruch 1, ferner Modus-Um-
schaltmittel (S20-S23) umfassend, die einen Steu-
ermodus der Startkupplung (7) zu einer Zeit, wenn
das Entscheidungsmittel (S20) entscheidet, dass
der Kraftübertragungsmechanismus (6) den einge-
kuppelten Zustand angenommen hat, von einem
Wartemodus, in dem die Einrückkraft der Start-
kupplung (7) unter einer Kriechkraft gehalten wird,
die ein Kriechen des Fahrzeugs erzeugt, zu einem
Fahrmodus umschaltet, in dem die Einrückkraft der
Startkupplung (7) über die Kriechkraft vergrößert
wird.

Revendications

1. Dispositif de commande d'un embrayage de démar-
rage (7) pour un véhicule ayant une fonction d'arrêt
moteur au ralenti, de sorte qu'un moteur (1) est
automatiquement arrêté sous certaines conditions
données lorsque le véhicule est à l'arrêt, ledit em-
brayage de démarrage (7) étant aménagé dans une
transmission du véhicule en série avec un mécanis-
me de transmission à variation continue de type à
courroie (5) qui reçoit une entrée de puissance en

provenance du moteur (1) par l'intermédiaire d'un
mécanisme de transmission de puissance (6) dans
lequel sont incorporés des éléments d'engagement
par friction à commande hydraulique (64, 65),

dans lequel, à un moment de démarrage du
véhicule à partir d'un état d'arrêt du moteur, il est
effectué une commande de l'embrayage de démar-
rage (7) en fonction d'un résultat de discrimination
de moyens de discrimination (S20) qui effectuent
une discrimination afin de savoir si le mécanisme
de transmission de puissance (6) est passé dans
un état de prise dans lequel la puissance peut être
transmise, lesdits moyens de discrimination (S20)
étant constitués de telle sorte que, au moment du
démarrage du véhicule à partir de l'état d'arrêt du
moteur, il est effectué une discrimination pour sa-
voir si le mécanisme de transmission de puissance
(6) est dans l'état de prise lorsqu'une vitesse de ro-
tation d'une poulie d'entraînement (50) du mécanis-
me de transmission à variation continue (5) a aug-
menté jusqu'à une vitesse prédéterminée.

2. Dispositif selon la revendication 1, comprenant en
outre des moyens de commutation de mode (S20 -
S23) qui commutent un mode de commande de
l'embrayage de démarrage (7), à un moment où les
moyens de discrimination (S20) effectuent une dis-
crimination pour savoir si le mécanisme de trans-
mission de puissance (6) est passé dans un état de
prise, à partir d'un mode d'attente dans lequel une
force d'engagement de l'embrayage de démarrage
(7) est maintenue en dessous d'une force de ram-
pement qui génère un rampement du véhicule jus-
qu'à un mode d'avancement dans lequel la force
d'engagement de l'embrayage de démarrage (7) a
augmenté au-dessus de la force de rampement.
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