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(57) ABSTRACT 

There are provided a continuously variable transmission 
(CVT) in which a belt (7) is wound around a primary pulley 
(5) and a secondary pulley (6) to transmit power; a primary 
pulley rotational speed sensor (13) for detecting a rotational 
speed of the primary pulley (5); a vehicle stopped state 
determination means for determining whether a vehicle is in 
a stopped state; a belt slippage detection means for detecting 
belt slippage on the basis of a signal of the primary pulley 
rotational speed sensor (13); and a prohibition means for 
prohibiting detection of the belt slippage by the belt slippage 
detection means when a parking range or a neutral range is 
selected by a shift lever operation by a driver. In the vehicle 
stopped State during selection of the parking range or the 
neutral range, the rotational speed of the primary pulley (5) 
is not basically output, and the belt slippage does not occur. 
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Thus, erroneous detection of the belt slippage can be 
avoided by prohibiting the detection of the belt slippage in 
this case. 

2 Claims, 1 Drawing Sheet 
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1. 

CONTROL DEVICE FOR CONTINUOUSLY 
VARABLE TRANSMISSION 

TECHNICAL FIELD 

The present invention relates to a control device for a 
continuously variable transmission that can steplessly 
change gear ratios when power between pulleys is transmit 
ted by a belt. 

BACKGROUND ART 

As the control device for the continuously variable trans 
mission of this type, a control device described in Patent 
Publication 1 has been suggested. In a technique described 
in this Patent Publication 1, in the cases where a rotational 
speed of a primary pulley becomes higher than a value that 
is obtained by multiplying a maximum gear ratio that can be 
obtained as a mechanism by a rotational speed of a second 
ary pulley and where an engine speed is at least equal to a 
specified value, a determination of belt slippage is made, and 
belt slippage protection control is executed. 

However, there is a case where an engine reaches a high 
speed and causes vibration of the primary pulley when an 
accelerator pedal is operatively depressed in a state where a 
driver sets a shift lever in a P range or an N range. 
Depending on a position of the primary pulley, a sensor for 
detecting the rotational speed of the primary pulley possibly 
outputs a pulse signal due to Such vibration, and, in this case, 
the control device erroneously recognizes the mere vibration 
as rotation of the primary pulley. Because a vehicle is at a 
stop, and the secondary pulley does not rotate at this time, 
Such a problem that occurrence of the belt slippage is 
determined and the belt slippage protection control is 
executed arises. 

PRIOR ART PUBLICATION 

Patent Publication 

Patent Publication 1: JP-A-2004-124968 

SUMMARY OF THE INVENTION 

The present invention has been made by focusing on the 
above problem and therefore has a purpose of providing a 
control device for a continuously variable transmission that 
can avoid erroneous detection of belt slippage. 

In order to achieve the above purpose, the control device 
for the continuously variable transmission of the present 
invention includes: a continuously variable transmission in 
which a belt is wound around a primary pulley and a 
secondary pulley to transmit power, a clutch that is provided 
between a drive source and the primary pulley and cancels 
or generates a power transmission state; a primary pulley 
rotational speed sensor for detecting a rotational speed of the 
primary pulley; a stopped state determination means for 
determining whether a vehicle is in a stopped state; a belt 
slippage detection means for detecting belt slippage on the 
basis of a signal of the primary pulley rotational speed 
sensor; and a prohibition means for prohibiting detection of 
the belt slippage by the belt slippage detection means in the 
case where it is determined that the vehicle is in the stopped 
state and a neutral range is selected by a shift lever operation 
by a driver, wherein, in a case where the vehicle is not in the 
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2 
stopped State even when the neutral range is selected, the 
belt slippage is detected by the belt slippage detection 
CaS. 

According to the present invention, when the neutral 
range is selected and the vehicle is in the stopped State, the 
rotational speed of the primary pulley is not basically 
generated, and the belt slippage does not occur. Therefore, 
erroneous detection of the belt slippage can be avoided by 
prohibiting the detection of the belt slippage in this case. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a system diagram that illustrates an embodiment 
of a control device for a continuously variable transmission 
according to the present invention. 

FIG. 2 is a flowchart that illustrates belt slippage detection 
prohibition processing in the above embodiment. 

MODE FOR IMPLEMENTING THE INVENTION 

FIG. 1 is a system diagram that illustrates a specific 
embodiment of a control device for a continuously variable 
transmission according to the present invention. A vehicle in 
this embodiment has an engine 1 as an internal combustion 
engine, a torque converter 2, an oil pump 3, a forward/ 
reverse travel Switching mechanism 4, and a belt-type con 
tinuously variable transmission CVT, and transmits drive 
power to drive wheels via a differential gear. The torque 
converter 2 has a pump impeller that integrally rotates with 
a drive nail for driving the oil pump 3; a turbine runner that 
is connected to an input side of the forward/reverse travel 
switching mechanism 4; and a lockup clutch 2a that can 
integrally couple these pump impeller and turbine runner. 
The forward/reverse travel switching mechanism 4 is con 
figured by including a planetary gear mechanism and plural 
clutches 4a and switches between forward travel and reverse 
travel in accordance with engagement states of the clutches 
4a. The belt-type continuously variable transmission CVT 
has a primary pulley 5 that is connected to an output side of 
the forward/reverse travel Switching mechanism 4; a sec 
ondary pulley 6 that integrally rotates with the drive wheels; 
and a belt 7 that is wound around the primary pulley 5 and 
the secondary pulley 6 to transmit the power. 
A control unit 10 reads a range position signal (herein 

after, the range position signals are described as a P range, 
an R range, an N range, and a Drange) from a shift lever 11 
that selects a range position through an operation by a driver; 
an accelerator pedal operation amount signal (hereinafter 
referred to as APO) from an accelerator pedal operation 
amount sensor 12; a primary rotational speed signal Npri 
from a primary pulley rotational speed sensor 13 that detects 
a rotational speed of the primary pulley 5; and a secondary 
rotational speed signal Nsec from a secondary pulley rota 
tional speed sensor 14 that detects a rotational speed of the 
secondary pulley 6. In addition, regular unevenness is radi 
ally formed on lateral Surfaces that are on sides opposite 
from belt holding sides of each of the pulleys with a 
rotational shaft being a center. Each of the primary pulley 
rotational speed sensor 13 and the secondary pulley rota 
tional speed sensor 13 is arranged to face this unevenness, 
reads a state where a magnetic field that is generated by a 
coil provided in the sensor is changed by the unevenness, 
and detects a pulse-like signal. 
The control unit 10 controls the engagement state of the 

clutch 4a that corresponds to the range position signal. More 
specifically, the clutch 4a is brought into a disengaged State 
in the Prange or the N range, a reverse clutch (or a brake) 
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is engaged in the R range such that the forward/reverse 
travel Switching mechanism 4 outputs reverse rotation, and 
the forward clutch 4a is engaged in the Drange such that the 
forward/reverse travel Switching mechanism 4 integrally 
rotates to output forward rotation. In the Prange, the clutch 
4a and the reverse clutch are brought into the disengaged 
states, and an unillustrated parking lock mechanism is 
actuated, so as not to bring the vehicle into a travel state. 
That is, when the P range is selected by the driver, the 
vehicle is in a stopped State. In addition, a vehicle speed is 
computed on the basis of the secondary rotational speed 
Nsec, and a target gear ratio is set on the basis of the APO 
signal and the vehicle speed. Then, hydraulic pressure of 
each of the pulleys is controlled on the basis of the target 
gear ratio by feed forward control, an actual gear ratio is 
detected on the basis of the primary rotational speed signal 
Npri and the secondary rotational speed signal Nsec, and the 
hydraulic pressure of each of the pulleys is subjected to 
feedback control Such that the set target gear ratio and the 
actual gear ratio match each other. In addition, a unit for the 
hydraulic control may be a unit that can separately control 
the pulley hydraulic pressure of the primary pulley 5 and the 
pulley hydraulic pressure of the secondary pulley 6, may be 
a unit that controls the hydraulic pressure of one of the 
pulleys in a state where the hydraulic pressure correspond 
ing to line pressure is Supplied to the other, and is not 
particularly limited. 
A belt slippage detection section 10a for detecting slip 

page of the belt 7 is provided in the control unit 10. In the 
belt slippage detection section 10a, it is determined whether 
the primary rotational speed Npri detected by the primary 
pulley rotational speed sensor 13 is at least equal to a 
slippage determination value that is obtained by multiplying 
the secondary rotational speed Nsec by a minimum gear 
ratio, and it is determined that the belt slippage occurs when 
the primary rotational speed Npri is at least equal to the 
slippage determination value. Even when the actual gear 
ratio in a state without the belt slippage is unknown, it is 
assumed that the gear ratio of the continuously variable 
transmission CVT is the minimum gear ratio, and the 
primary rotational speed Npri with respect to the secondary 
rotational speed Nsec is set as the slippage determination 
value. Accordingly, when the primary rotational speed Npri 
becomes the even higher rotational speed, it can be consid 
ered that the belt slippage occurs. In addition, because a case 
where the secondary pulley rotational speed Npri is zero can 
also be considered, determination sensitivity may be 
adjusted by applying a specified offset value, and the slip 
page determination value is not particularly limited. 

Here, a case where the detection of the belt slippage based 
on a detection signal of the primary rotational speed sensor 
13 is erroneously detected during a stop of the vehicle will 
be described. As described above, the primary rotational 
speed sensor 13 reads a change of the unevenness formed on 
the primary pulley 5 and thereby detects the rotational speed. 
At this time, in the case where a position of the unevenness 
that faces the primary pulley rotational speed sensor 13 is a 
position in a Substantially boundary portion between a recess 
and a projection in a state where the rotational speed of the 
primary pulley 5 is zero, that is, where the vehicle is stopped, 
the primary pulley 5 is at a stop. However, for example, in 
the case where the accelerator pedal is depressed and the 
engine 1 runs idle, the primary pulley rotational speed sensor 
13 possibly faces the recess and the projection in a back and 
forth manner due to the vibration. In such a case, the primary 
pulley rotational speed sensor 13 possibly outputs the pulse 
signal, and the control unit 10 possibly recognizes genera 
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4 
tion of the rotational speed of the primary pulley 5 even 
without the rotation of the primary pulley 5. 

Meanwhile, the slippage determination value is computed 
on the basis of the secondary rotational speed Nsec in the 
belt slippage detection section 10a, and a small value is set 
as the slippage determination value when the secondary 
rotational speed Nsec is Zero. At this time, the belt slippage 
is detected when the primary rotational speed Npri becomes 
higher than the slippage determination value. In the case 
where the belt slippage is detected, for example, control for 
increasing the line pressure, control for reducing output 
torque of the engine 1 to prevent the slippage, or the like 
interferes as control for protection against the belt slippage. 
As a result, even when a vehicle start is attempted by shifting 
from the P range to the D range, for example, a desired 
starting state may not be obtained, and the driver may 
receive a sense of discomfort. In view of this, in this 
embodiment, it is determined that the belt slippage does not 
occur at a time when the vehicle is in the stopped state in the 
Prange or the N range, and the detection of the belt slippage 
is prohibited. In this way, the erroneous detection as 
described above is avoided. 

FIG. 2 is a flowchart that illustrates belt slippage detection 
prohibition processing in this embodiment. 

It is determined in step S1 whether the vehicle is in the 
stopped state in the Prange or the N range. If the condition 
is satisfied, the processing proceeds to step S2, and the 
detection of the belt slippage by the belt slippage detection 
section 10a is prohibited. On the other hand, if the condition 
is not satisfied, the processing proceeds to step S3, and the 
detection of the belt slippage by the belt slippage detection 
section 10a is conducted. In this way, the erroneous detec 
tion of the belt slippage can be avoided. 

That is, in the case where the D range or the R range is 
selected, the driver has an intention of driving, and the belt 
slippage has to be detected in this case even when the 
vehicle is in the stopped state. However, when the vehicle is 
in the stopped state in the Prange or the N range, the driver 
has no intention of driving, and the clutch 4a is disengaged. 
Thus, there is no need to worry about the belt slippage. 
By the way, the clutch 4a is disengaged in the vehicle 

stopped state in the P range or the N range in which the 
detection of the belt slippage is not stopped. In the case 
where the engine runs idle in this state, the primary pulley 
5 is more likely to be slightly vibrated due to an influence of 
engine vibration or an influence of drag torque of the clutch 
4a in comparison with a time during the engagement of the 
clutch 4a, and thus the rotational speed is possibly detected. 
This erroneous detection possibly leads to unnecessary 
execution of belt slippage inhibition control. Such as lighting 
of an abnormality lamp for reporting the occurrence of the 
belt slippage, the unnecessary increase of the line pressure, 
and excess Suppression of the engine torque at a time when 
the vehicle travel is actually attempted by shifting to the D 
range. In this embodiment, these problems are avoided by 
prohibiting the detection of the belt slippage in the vehicle 
stopped State in the Prange or the N range. 
As it has been described so far, operational effects that 

will be listed below can be obtained in this embodiment. 
(1) The control device includes the continuously variable 

transmission CVT in which the belt is wound around the 
primary pulley 5 and the secondary pulley 6 to transmit the 
power; the clutch 4a that is provided between the engine (a 
drive source) 1 and the primary pulley 5 and cancels or 
generates a power transmission state; the primary pulley 
rotational speed sensor 13 that detects the rotational speed of 
the primary pulley 5; the belt slippage detection section (a 
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belt slippage detection means) 10a that detects the belt 
slippage on the basis of the signal of the primary pulley 
rotational speed sensor 13; and step S3 (a prohibition means) 
that prohibits the detection of the belt slippage by the belt 
slippage detection section 10a at a time when it is deter 
mined in step S1 that the vehicle is in the stopped state in the 
P range or the N range. In this way, during the stop of the 
vehicle in the P range or the N range, the driver has no 
intention of driving, and the clutch 4a is disengaged. Thus, 
the rotational speed of the primary pulley 5 is not generated, 
large torque is not transmitted to a power transmission 
system, and a state where the belt slippage does not occur in 
the first place is produced. Therefore, even when the detec 
tion of the belt slippage is prohibited, there is no influence 
on the control, and only the erroneous detection of the belt 
slippage can be avoided. 

(2) In the control device for the continuously variable 
transmission described in (1), the secondary pulley rota 
tional speed sensor 14 that detects the rotational speed of the 
secondary pulley 6 is provided. In step S2, if the primary 
rotational speed Npri is higher than the slippage determina 
tion value that is the value obtained by multiplying the 
secondary rotational speed Nsec detected by the secondary 
pulley rotational speed sensor 14 by the minimum gear ratio 
of the continuously variable transmission CVT, the belt 
slippage is detected. Therefore, the belt slippage can be 
detected by the rotational speed sensor only. 

The invention claimed is: 
1. A control device for a continuously variable transmis 

Sion, comprising: 
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a continuously variable transmission in which a belt is 
wound around a primary pulley and a secondary pulley 
to transmit power; 

a clutch that is provided between a drive source and the 
primary pulley and cancels or generates a power trans 
mission state; 

a primary pulley rotational speed sensor for detecting a 
rotational speed of the primary pulley; 

a stopped State detection unit for detecting whether a 
vehicle is in a stopped State; 

a belt slippage detection unit for detecting belt slippage on 
the basis of a signal of the primary pulley rotational 
speed sensor, and 

a prohibition unit for prohibiting detection of the belt 
slippage by the belt slippage detection unit in a case 
where a neutral range is selected by a shift lever 
operation by a driver and the vehicle is in the stopped 
State 

wherein, in a case where the vehicle is not in the stopped 
state even when the neutral range is selected, the belt 
slippage is detected by the belt slippage detection unit. 

2. The control apparatus for a continuously variable 
transmission according to claim 1, wherein a secondary 
pulley rotational speed sensor for detecting a rotational 
speed of the secondary pulley is provided, and 

wherein the belt slippage detection unit detects the belt 
slippage when the primary rotational speed is higher 
than a value that is obtained by multiplying secondary 
rotational speed detected by the secondary pulley rota 
tional speed sensor by a minimum gear ratio of the 
continuously variable transmission. 

k k k k k 


