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Description

[0001] The present invention relates to a vehicular
transmission that transmits the driving force of an engine
comprising a plurality of cylinders, to wheels through a
ratio change mechanism. Furthermore, the present in-
vention relates particularly to a vehicular transmission
that is characterized by a control of a hydraulic pressure
applied for the operation of the ratio change mechanism.
[0002] Many automobiles are equipped with a trans-
mission that generally includes such a ratio change
mechanism, whose operation is controlled by applying a
predetermined pressure of hydraulic oil (line pressure).
For example, Japanese Laid-Open Patent Publication
No. S60(1985)-256662 and US 4,736,301 disclose a sys-
tem that applies a hydraulic pressure into a hydraulic
cylinder for controlling the width of a pulley, or more spe-
cifically, the force applied on the pulley pushing the belt
in a belt-type continuously variable transmission. This
control system operates to calculate the torque output
from the engine on the basis of the rotational speed of
the engine and of the pressure inside the intake pipe
(negative pressure) and to set the hydraulic pressure in
correspondence to the calculated torque value.
[0003] The above mentioned document US 4,736,301
is considered being the closest prior art and discloses:
[0004] A vehicular transmission comprising: an en-
gine, which includes a plurality of cylinders; a ratio
change mechanism, which transmits a rotational driving
force from said engine with a speed change; a controller,
which controls operation of said ratio change mecha-
nism; an intake pipe, through which air is supplied into
said cylinders; and a throttle valve, which is used for ad-
justing air flow from said intake pipe to said cylinders;
said engine capable of operating in a deactivated cylinder
mode where at least some of said cylinders are deacti-
vated; wherein:

said ratio change mechanism includes a frictionally
engaging device, which can vary a transmitted
torque, and operations of said ratio change mecha-
nism and said frictionally engaging device are con-
trolled hydraulically;
and said controller estimates a pressure inside said
intake pipe from a rotational speed at an output shaft
of said engine and from an opening of said throttle
valve, and then estimates a driving torque generated
by said engine from the rotational speed of the output
shaft of said engine and the estimated pressure in-
side said intake pipe, and said controller, on a basis
of this estimated driving torque, sets a hydraulic
pressure that is applied in operational control of said
ratio change mechanism.

[0005] By setting the hydraulic pressure in correspond-
ence to the torque output of the engine, it is possible that
the engaging capacity of
[0006] the clutch in the transmission, which is set also

by the hydraulic pressure, be set to a minimum capacity
required for transmitting the engine-output torque to the
side toward the wheels. This can reduce the energy con-
sumed by the engine for generating the hydraulic pres-
sure and thereby improve the fuel efficiency of the vehi-
cle. Moreover, this improves the operability and perform-
ance of the vehicle. Because the clutching capacity is
limited to the minimum necessary for the transmission of
the engine-output torque, the clutch can slip limiting the
torque change while the output of the engine or the load
of the driving vehicle is changing rapidly (for example,
when the accelerator pedal is operated quickly or the
vehicle goes over a curb). Furthermore, this attempt of
making the pushing force applied to the belt minimum
improves the durability of the belt and also facilitates min-
iaturization in designing the transmission.
[0007] In recent years, for the purpose of improving
fuel economy, vehicles are equipped with an idling elim-
ination control, in which the operation of the engine is
stopped when the vehicle comes into a halt, or equipped
with a partial cylinder operation control, in which, under
certain driving conditions, some of the cylinders are de-
activated or disengaged from the operation of the engine.
The output of the engine is smaller while some of the
cylinders are deactivated (this condition is referred to as
"partial cylinder operation") than while all the cylinders
are active or engaged in the operation (this condition is
referred to as "complete cylinder operation"). Because
of this reason, for example, Japanese Laid-Open Patent
Publication No. S59(1984)-13154 discloses a method for
increasing the speed ratio of a ratio change mechanism
used with such an engine, which has cylinders that are
deactivated in partial cylinder operation mode.
[0008] However, for the deactivated cylinders, the
pressure in the intake pipe becomes the same as the
atmospheric pressure notwithstanding how much the
throttle valve is opened, so this condition causes the hy-
draulic pressure to be set excessively high because the
hydraulic pressure is set in correspondence to the nom-
inal driving torque of the engine, which is estimated from
the pressure inside the intake pipe, which is excessively
large as a suction pressure just when the cylinders, which
have been deactivated, are reinstated into the operation
of the engine. For achieving this excessively high hydrau-
lic pressure, the hydraulic pump must be operated more
powerfully than otherwise. This is one factor that de-
grades the fuel efficiency of the vehicle. Another problem
is that such an excessively high hydraulic pressure can
affect the durability of the transmission. Otherwise, for
maintaining the durability against high hydraulic pres-
sures, the rigidity of the transmission needs to be in-
creased, but this can increase the weight and the man-
ufacturing cost of the transmission.
[0009] To solve the above mentioned problems, it is
an object of the present invention to provide a vehicular
transmission that is advantageous in fuel efficiency.
[0010] To achieve this objective, the present invention
provides a vehicular transmission that comprises an en-
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gine, a ratio change mechanism, a controller, a intake
pipe and a throttle valve. In the vehicular transmission,
the engine includes a plurality of cylinders, and the ratio
change mechanism transmits a rotational driving force
from the engine with a speed change. The controller con-
trols the operation of the ratio change mechanism, and
the intake pipe is used for supplying air into the cylinders.
The throttle valve is used for adjusting the air flow from
the intake pipe to the cylinders. Furthermore, the engine
is capable of operating in a deactivated cylinder mode
where at least some of the cylinders are deactivated in
the operation. The ratio change mechanism includes a
frictionally engaging device, which can vary the torque
being transmitted through the device, with the operations
of the ratio change mechanism and the frictionally en-
gaging device being controlled by application of hydraulic
pressures. For terminating the deactivated cylinder
mode, the controller controls the operation of the friction-
ally engaging device to bring the frictionally engaging de-
vice into loose engagement for a predetermined time
while the cylinders that have been deactivated are being
reinstated. During the predetermined time, the controller
estimates a pressure inside the intake pipe on the basis
of a rotational speed at the output shaft of the engine and
an opening of the throttle valve, and then estimates a
driving torque generated by the engine on the basis of
the rotational speed and the estimated pressure inside
the intake pipe. Based on this estimated driving torque,
the controller sets a hydraulic pressure that is applied in
operational control of the ratio change mechanism. The
controller compares the estimated driving torque and the
transmitted torque of the frictionally engaging device,
which is in loose engagement, and set the hydraulic pres-
sure applied in operational control of the ratio change
mechanism on the basis of the larger of these two tor-
ques, i.e., the estimated driving torque and the transmit-
ted torque.
[0011] Furthermore, in the above described invention,
it is preferable that the ratio change mechanism be a belt-
type continuously variable transmission, which compris-
es a drive pulley, whose pulley width is variable, a driven
pulley, whose pulley width is variable, a V-belt, which is
disposed around the drive pulley and the driven pulley,
a drive side actuator, which varies the pulley width of the
drive pulley, and a driven side actuator, which varies the
pulley width of the driven pulley. In the belt-type contin-
uously variable transmission, the drive side actuator and
the driven side actuator are used for varying the pulley
widths of the drive and driven pulleys, respectively, so
that the respective pitch diameters of the drive and driven
pulleys will vary accordingly to achieve a desired speed
ratio, and the operations of the drive side actuator and
the driven side actuator are controlled by applying re-
spective hydraulic pressures. These hydraulic pres-
sures, which are applied to the drive side actuator and
the driven side actuator, respectively, comprise the
above mentioned hydraulic pressure applied in opera-
tional control of the ratio change mechanism.

[0012] According to the present invention, the pres-
sure inside the intake pipe is estimated on the basis of
the rotational speed at the output shaft of the engine and
the opening of the throttle valve for a predetermined time
while the cylinders that have been deactivated are being
reinstated, and then the driving torque generated by the
engine is estimated on the basis of these rotational speed
and estimated pressure. This estimated driving torque
by the engine never becomes excessively large, so the
hydraulic pressure that is set in correspondence to this
driving torque will never be set higher than necessary.
Therefore, the hydraulic pump is protected against being
driven excessively or wastefully, so fuel economy is im-
proved. As the increase in the hydraulic pressure is re-
stricted in this way, the durability of the transmission is
also improved, so it is even possible to design the trans-
mission in a lighter body and to lower the manufacturing
cost.
[0013] If the pressure of the intake pipe is estimated
from the opening of the throttle valve as in this case, then
the precision at which the driving torque of the engine is
estimated can be a little imprecise. However, this does
not present any problem because the estimated driving
torque and the transmitted torque of the frictionally en-
gaging device, which is in loose engagement, are com-
pared, and the larger of the two, i.e., the estimated driving
torque and the transmitted torque, is used for setting the
pressure applied in operational control of the ratio change
mechanism. This method allows the lower limit of the
driving torque to be set by the transmitted torque of the
frictionally engaging device. As a result, a prevention can
be provided against any harmful effect that may other-
wise arise if the driving torque of the engine is estimated
lower than actual.
[0014] If the ratio change mechanism preferably com-
prise a belt-type continuously variable transmission,
which includes a V-belt disposed around a drive pulley
and a driven pulley, then the hydraulic pressures applied
to the pulleys never become excessively high. This pre-
vents the V-belt from being pushed by forces that are
larger than necessary, so the durability of the V-belt will
be improved.
[0015] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of example only, since various changes
and modifications within the scope of the invention will
become apparent to those skilled in the art from this de-
tailed description.
[0016] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of example only and thus are not limitative of the
present invention.

FIG. 1 is a sectional view describing the construction
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of a vehicular transmission according to the present
invention.
FIG. 2 is a schematic diagram describing the trans-
mission system of the above mentioned transmis-
sion.
FIG. 3 is a schematic diagram describing a suction
system used for the engine.
FIG. 4 is a flowchart showing control steps executed
for reinstating or activating again the cylinders that
have been deactivated in the above mentioned
transmission.

[0017] A preferred embodiment according to the
present invention is described in reference to the draw-
ings. FIG. 1 is a sectional view describing the construction
of a vehicular transmission according to the present in-
vention, and FIG. 2 shows the transmission system of
this transmission. It is clear from these drawings that this
transmission comprises an engine E, an electrical motor
generator M, which is disposed on the output shaft Es of
the engine E, and a continuously variable transmission
CVT, which is connected through a coupling mechanism
CP to the output shaft Es of the engine.
[0018] The engine E is a four cylinder reciprocating
engine and has a piston 52 (refer to FIG. 3) in each of
the four cylinder bores 51 formed in a cylinder block 50.
The engine E is also equipped with a suction and exhaust
controller 55, which controls the operation of the suction
valve 53 and the exhaust valve 54 (refer to FIG. 3) for
each cylinder bore 51, and equipped with a fuel injection
and ignition controller 56, which controls the injection of
fuel and the ignition for each cylinder bore 51. As shown
schematically in FIG. 3, the engine E is provided with a
intake pipe 60, which lets outside air flow into each cyl-
inder bore 51. The intake pipe 60 comprises an air clean-
er 61, through which the outside air is sucked, an inter-
cooler 62, which cools the air taken in through the air
cleaner 61, a throttle valve 63, which adjusts the air flow
into the cylinder bores 51, an intake manifold 64, which
leads the air from the throttle valve 63 into the cylinder
bore 51, a pressure sensor 65, which is used for meas-
uring the pressure inside the intake pipe 60 (intake man-
ifold 64), and so on.
[0019] The electrical motor generator M assists the
driving force of the engine when it is powered by a battery
incorporated in the vehicle, and it charges the battery by
generating electricity from the rotational drive received
from the wheel side while the vehicle is being decelerated
(energy recovery). Thus, this transmission, which is an
embodiment according to the present invention, has a
hybrid-type drive source.
[0020] As shown in FIGS. 1 and 2, the belt-type con-
tinuously variable transmission CVT comprises a metal
V-belt mechanism 10, a forward/reverse switching mech-
anism 20 and a starting clutch (main clutch) 5. The metal
V-belt mechanism 10 is disposed around the input shaft
1 and the countershaft 2 of the transmission, the forward/
reverse switching mechanism 20 is disposed over the

input shaft 1, and the starting clutch 5 is disposed on the
countershaft 2. The continuously variable transmission
CVT is mounted on the vehicle, with the input shaft 1
being connected through the coupling mechanism CP
with the output shaft Es of the engine. The driving force
output from the transmission is transmitted through the
starting clutch 5 to a differential mechanism 8 for driving
right and left axle shafts 8a and 8b with wheels (not
shown).
[0021] The metal V-belt mechanism 10 comprises a
drive pulley 11, which is disposed rotatable over the input
shaft 1, a driven pulley 16, which is fixed on the counter-
shaft 2 as a one-piece rotating body, and a metal V-belt
15, which is disposed around these pulleys 11 and 16.
The drive pulley 11 comprises a stationary pulley half 12,
which is stationary in the axial direction but rotatable with
respect to the input shaft 1, and a movable pulley half
13, which is movable axially with respect to the stationary
pulley half 12. On the lateral outside of the movable pulley
half 13, a drive-pulley cylinder chamber 14 is defined by
a cylinder wall 12a, and a pulley-control pressure sup-
plied through a control valve CV and through an oil pas-
sage 31 into the cylinder chamber 14 generates a thrust
that shifts the movable pulley half 13 in the axial direction.
[0022] The driven pulley 16 comprises a stationary pul-
ley half 17, which is fixed on the countershaft 2, and a
movable pulley half 18, which is movable axially with re-
spect to the stationary pulley half 17. On the lateral out-
side of the movable pulley half 18, a driven-pulley cylinder
chamber 19 is defined by a cylinder wall 17a, and a pulley-
control pressure supplied through the control valve CV
and through an oil passage 32 into the cylinder chamber
19 generates a thrust that shifts the movable pulley half
18 in the axial direction.
[0023] In this construction, the hydraulic pressures be-
ing applied into these cylinder chambers 14 and 19 of
the drive and driven pulleys, respectively, are controlled
by the control valve CV to generate appropriate lateral
thrusts in these two pulleys, so that there will be no slip
of the belt 15. Furthermore, these pressures supplied
into the cylinder chambers are controlled to create a dif-
ference in these lateral thrusts, so that the groove widths
of these pulleys will change, adjusting the pitch radii of
the respective pulleys for the V belt 15. In this way, the
speed change ratio of the transmission is controlled to
vary continuously without any step. These lateral thrusts,
which are generated in the drive and driven pulleys for
the ratio control, are generated from a line pressure that
is adjusted by a regulator valve from the pressure of a
hydraulic pump (not shown) driven by the engine E. More
specifically, the pressure of either the drive or driven cyl-
inder chamber that is the higher of the two is produced
from the line pressure.
[0024] The forward/reverse switching mechanism 20
is a planetary gear train, which comprises a sun gear 21,
a ring gear 22, a carrier 23 and a forward clutch 25. The
sun gear 21 is connected to the input shaft 1, and the
ring gear 22 is connected to the stationary pulley half 12
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of the drive pulley 11. The carrier 23 can be held against
rotation by a reverse brake 27, and the forward clutch 25
can be operated to connect the sun gear 21 with the ring
gear 22. In this mechanism 20, when the forward clutch
25 is engaged, all the gears 21, 22 and 23 rotate together
with the input shaft 1 as a one body, and the drive pulley
11 is driven by the driving force of the engine E in the
same rotational direction as the input shaft 1 (i.e., in the
forward direction of the vehicle). On the other hand, when
the reverse brake 27 is engaged instead, the carrier 23
is held stationary, so the ring gear 22 rotates in the di-
rection opposite to that of the sun gear 21, and the drive
pulley 11 is driven by the driving force of the engine E in
the direction opposite to that of the input shaft 1 (i.e., in
the reverse direction). The engaging operation of the for-
ward clutch 25 and the reverse brake 27 is controlled
with a forward/reverse control pressure that is adjusted
by the control valve CV from the line pressure.
[0025] The starting clutch 5 is a clutch for controlling
the transmission between the countershaft 2 and the out-
put members of the transmission, i.e., transmission gears
6a, 6b, 7a and 7b. While the starting clutch 5 is in en-
gagement, the output of the engine, after undergoing the
speed ratio change by the metal V-belt mechanism 10,
is transmitted through the transmission gears 6a, 6b, 7a
and 7b to the differential mechanism 8, where it is divided
and then transmitted to the right and left axle shafts 8a
and 8b and to the wheels. While the starting clutch 5 is
in disengagement, this transmission is not possible, and
the transmission is in neutral condition. The engaging
operation of the starting clutch 5 is controlled with a
clutch-control pressure that is adjusted by the control
valve CV from the line pressure and supplied through an
oil passage 33.
[0026] In this continuously variable transmission CVT,
which is constructed as described above, the pulley-con-
trol pressures supplied to the drive and driven pulleys
from the control valve CV through the oil passages 31
and 32, respectively, are used for the speed ratio change
control executed in the transmission while the forward/
reverse control pressure supplied to the forward clutch
25 or to the reverse brake 27 from the control valve CV
through oil passages (not shown) is used for the forward/
reverse switching control of the transmission. In addition,
the clutch-control pressure supplied from the control
valve CV through the oil passage 33 is used for the en-
gaging control of the starting clutch. The operation of the
control valve CV itself is controlled by means of control
signals sent from an electrical control unit ECU.
[0027] In the vehicle, which incorporates this transmis-
sion, the electrical motor generator M assists the driving
force of the engine E, so that the engine E can operate
in a range which is most fuel efficient. This improves the
fuel efficiency of the vehicle, and for this purpose, the
operation of the electrical motor M is controlled by means
of control signals sent from the electrical control unit ECU
through a control line 36. Simultaneously, the speed
change ratio of the transmission is controlled for achiev-

ing an optimal ratio that makes the operation of the engine
E as fuel efficient as possible. This control is also exe-
cuted by means of control signals sent from the electrical
control unit ECU to the control valve CV, but through
another control line 35.
[0028] Furthermore, the engine E is designed for par-
tial cylinder operation mode, where some of the four cyl-
inders (cylinder bores 51) or all of them are deactivated
when a predetermined condition is satisfied for the vehi-
cle (for example, the engine is idling or decelerating).
More specifically, while the electrical control unit ECU
controls the operation of the suction and exhaust con-
troller 55 with control signals sent through a control line
37 and controls the operation of the fuel injection and
ignition controller 56 through a control line 38, to operate
the engine in a partial cylinder operation mode, it keeps
suction and exhaust valves being closed for some or all
of the cylinder bores 51 and inhibits these cylinders from
receiving fuel injection and ignition. By operating the en-
gine in this way, the fuel efficiency of the vehicle is im-
proved especially during the vehicle’s deceleration.
[0029] In the vehicular transmission, which has the
above described construction, the electrical control unit
ECU controls to reinstate the cylinders that have been
deactivated in the above mentioned partial cylinder op-
eration mode. Here, this control is referred to as "cylinder-
reinstating control" and executed as described in the fol-
lowing in reference to the flowchart on FIG. 4. In the cyl-
inder-reinstating control, at first, a determination is made
at step S101 whether a predetermined timer is counting
or not. If the result of the determination at step S101 is
"No", then the control flow proceeds to step S102. If the
result is "Yes", then the flow proceeds to step S104.
[0030] At the second step, i.e., step S102, a determi-
nation is made whether a predetermined request for re-
instating the cylinders that have been deactivated is
made or not (this request is hereinafter referred to as
"cylinder-reinstating request"). A cylinder-reinstating re-
quest is made, for example, if the torque requested for
the engine E, which is calculated from the amount of dis-
placement of the accelerator pedal, is larger than a pre-
determined value, or if the remaining charge in the battery
becomes smaller than a predetermined value while the
vehicle is driven solely by the electrical motor generator
M with all the cylinders of the engine being deactivated.
A signal that represents a cylinder-reinstating request is
input into the electrical control unit ECU. If the result of
the determination at step S102 is "Yes", then the control
flow proceeds to the next step, i.e., step S103. If the result
is "No", then it proceeds to step S108.
[0031] At step S103, the timer is set, and the counting
is started. Specifically, the timer is set at, for example,
0.5 second, and the timer starts counting down. Then,
the control flow proceeds to step S104.
[0032] At step S104, the electrical control unit ECU
controls the engaging operation of the starting clutch 5
to loosen its engagement or to bring the starting clutch
5 into loose engagement (by lowering the pressure ac-
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tuating the starting clutch 5). When the starting clutch 5
has come into loose engagement, each cylinder (cylinder
bore 51) is reinstated into its active state. The electrical
motor generator M assists with torque until the cylinders
of the engine E that have been inactive but now are active
become sufficiently effective in generating engine torque.
While the driving torque by the engine E is being gradually
increased by gradually opening the electrically controlled
throttle valve (not shown) and by gradually reducing the
retardation time for ignition from its maximum, the driving
torque by the electrical motor generator M is gradually
decreased accordingly. The transition that reinstates the
cylinders is executed not to allow any rapid increase in
the driving torque by the engine E, so that there will be
no shock, which could otherwise be experienced. Then,
the control flow proceeds to step S105.
[0033] At step S105, an estimation is made on the ba-
sis of the rotational speed Ne at the output shaft Es of
the engine and the opening TH of the throttle valve 63
for an estimated PB, which is an estimated pressure in-
side the intake pipe 60 of the engine E. Values for the
estimated PB are experimentally predetermined against
values of the rotational speed Ne and those of the throttle
opening TH and are stored in memory as a data map.
From the data map, the value for the estimated PB is
retrieved in correspondence to the rotational speed Ne
and the opening TH, which are detected at the moment.
Then, the control flow proceeds to step S106.
[0034] At step S 106, the driving torque TE1 solely by
the engine E is estimated on the basis of the rotational
speed Ne and the estimated PB, and the driving torque
TM solely by the electrical motor generator M is estimated
from the drive command value that is directing the elec-
trical motor generator M. Then, these estimated driving
torques TE1 and TM are summed up for calculating an
estimated driving torque TA1 at the input shaft 1. Values
for the driving torque TE1 solely by the engine E are
experimentally predetermined against values of the ro-
tational speed Ne and those of the estimated PB and are
stored in memory as a data map. From the data map,
the value for the driving torque TE1 is retrieved in corre-
spondence to the rotational speed Ne and the estimated
PB at the moment. Then, the control flow proceeds to
step S107.
[0035] At step S107, a comparison is made between
the estimated driving torque TA1, which is calculated as
described above, and the torque transmitted through the
starting clutch 5, which is in loose engagement. Based
on the larger of the two, i.e., the estimated driving torque
TA1 and the transmitted torque of the starting clutch 5,
calculations are made for setting the pressures being
supplied to the drive and driven pulleys in the continu-
ously variable transmission CVT. Values for the pres-
sures to be supplied to the drive and driven pulleys are
predetermined against values of the driving torque and
are stored in memory as a data map. From this data map,
the values for the drive and driven pressures are retrieved
in correspondence to the torque at the moment. Then,

the process ends.
[0036] For the calculation of the transmitted torque of
the starting clutch 5, a torque capacity coefficient is cal-
culated from a predetermined torque capacity map in cor-
respondence to the throttle opening TH of the throttle
valve 63 and the speed ratio of the clutch, and then a
base torque is calculated by multiplying the torque ca-
pacity coefficient by a correction coefficient that accords
with the rotational speed Ne at the output shaft Es of the
engine and the shift range. The transmitted torque of the
starting clutch 5 is calculated by multiplying the base
torque by the speed ratio of the continuously variable
transmission CVT.
[0037] On the other hand, if the result of the determi-
nation at step S102 is "No", then the control flow proceeds
to step S108. Here, the driving torque TE2 solely by the
engine E is calculated similarly to that executed at step
S106 on the basis of the rotational speed Ne and the real
PB, i.e. the pressure inside the intake pipe 60 measured
by the pressure sensor 65, and the driving torque TM
solely by the electrical motor generator M is estimated
from the drive command value. These driving torques
TE2 and TM are summed up for calculating an estimated
driving torque TA2 at the input shaft 1. Then, the control
flow proceeds to step S109.
[0038] At step S109, a comparison is made similarly
to that executed at step S107 between the estimated
driving torque TA2, which is calculated as described
above, and the torque transmitted through the starting
clutch 5, which is in loose engagement. Based on the
larger of the two, i.e., the estimated driving torque TA2
and the transmitted torque of the starting clutch 5, calcu-
lations are made for setting the pressures being supplied
to the drive and driven pulleys in the continuously variable
transmission CVT. Then, the process ends.
[0039] For applying the pressures to the drive and driv-
en pulleys at these calculated values, the electrical con-
trol unit ECU controls the operation of the control valve
CV to produce an appropriate line pressure.
[0040] As described above, the vehicular transmission
estimates the PB, which is the pressure inside the intake
pipe, on the basis of the rotational speed Ne at the output
shaft Es of the engine and the opening TH of the throttle
valve 63 for a predetermined time (being counted by the
timer) while the cylinders that have been deactivated are
being reinstated, and it estimates the driving torque TA1
by the engine E and (the electrical motor generator M)
on the basis of the rotational speed Ne and the estimated
PB. In this way, the estimated driving torque by the engine
never becomes excessively large, so the hydraulic pres-
sure (i.e., the pressures applied to the drive and driven
pulleys) is never set larger than necessary. This means
the hydraulic pump never operates wastefully, so the fuel
efficiency is improved. As the vehicular transmission re-
stricts increase in the hydraulic pressure in this way, the
durability of the continuously variable transmission CVT
is improved. Therefore, it is possible to design the trans-
mission with a lighter body and to lower the manufactur-
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ing cost.
[0041] If the pressure is estimated from the opening
TH of the throttle valve 63, then the precision at which
the driving torque of the engine E is estimated can be a
little imprecise. However, this does not lead to any prob-
lem because the estimated driving torque TA1 and the
torque transmitted through the starting clutch 5, which is
in loose engagement, are compared, and the larger of
the two, i.e., the estimated driving torque TA1 and the
transmitted torque of the starting clutch 5, is used for
setting the pressure operating the continuously variable
transmission CVT (the pressures applied to the drive and
driven pulleys). As a result, the lower limit of the driving
torque can be set by the transmitted torque of the starting
clutch 5, so that a prevention can be provided against
any harmful effect that may otherwise arise if the driving
torque of the engine E is estimated lower than actual.
For example, slippage of the metal V-belt 15 can occur
otherwise.
[0042] As described in the above embodiment, it is
preferable that the transmission comprise a belt-type
continuously variable transmission CVT, which includes
a metal V-belt 15 disposed around a drive pulley 11 and
a driven pulley 16. In this case, the hydraulic pressures
supplied to the pulleys (the drive side pressure and the
driven side pressure) never become excessively high,
so the pushing forces acting on the metal V-belt 15 from
the pulleys never become larger than necessary. This
restraint improves the durability of the metal V-belt 15.
[0043] In the above described embodiment, the trans-
mission comprises a belt-type continuously variable
transmission CVT. However, it is not limited to this con-
struction. The present invention can be embodied by us-
ing an automatic transmission (AT) whose operation is
controlled hydraulically.
[0044] This application claims the priority of Japanese
Patent Application No. 2005-293484 filed on October 6,
2005,

Claims

1. A vehicular transmission comprising: an engine (E),
which includes a plurality of cylinders (51); a ratio
change mechanism (CVT), which transmits a rota-
tional driving force from said engine with a speed
change; a controller (ECU), which controls operation
of said ratio change mechanism; an intake pipe (60),
through which air is supplied into said cylinders; and
a throttle valve (63), which is used for adjusting air
flow from said intake pipe to said cylinders; said en-
gine capable of operating in a deactivated cylinder
mode where at least some of said cylinders are de-
activated;
wherein:

said ratio change mechanism includes a friction-
ally engaging device (5), which can vary a trans-

mitted torque, and operations of said ratio
change mechanism and said frictionally engag-
ing device are controlled hydraulically;
said controller controls the operation of said fric-
tionally engaging device to bring said frictionally
engaging device into loose engagement for a
predetermined time while the cylinders that have
been deactivated are being activated again in
the operation of said engine;
during said predetermined time, said controller
estimates a pressure inside said intake pipe
from a rotational speed at an output shaft (Es)
of said engine and from an opening of said throt-
tle valve, and then estimates a driving torque
generated by said engine from the rotational
speed of the output shaft of said engine and the
estimated pressure inside said intake pipe, and
said controller, on a basis of this estimated driv-
ing torque, sets a hydraulic pressure that is ap-
plied in operational control of said ratio change
mechanism; and
said controller compares said estimated driving
torque and said transmitted torque of said fric-
tionally engaging device, which is in loose en-
gagement, and sets said hydraulic pressure ap-
plied in operational control of said ratio change
mechanism on a basis of the larger of these two
torques.

2. The vehicular transmission as set forth in claim 1,
wherein:

said hydraulic pressure to be applied in opera-
tional control is produced by a regulator valve
(CV) that adjusts a hydraulic pressure from a
hydraulic pump, which is driven by said engine.

3. The vehicular transmission as set forth in claim 1,
wherein:

said ratio change mechanism is a belt-type con-
tinuously variable transmission, which compris-
es a drive pulley (11), whose pulley width is var-
iable, a driven pulley (16), whose pulley width is
variable, a V-belt (15), which is disposed around
said drive pulley and said driven pulley, a drive
side actuator, which varies the pulley width of
said drive pulley, and a driven side actuator,
which varies the pulley width of said driven pul-
ley;
said drive side actuator and said driven side ac-
tuator make the pulley widths of said drive and
driven pulleys to vary, respectively, so that re-
spective pitch diameters of said drive and driven
pulleys will vary accordingly to achieve a desired
speed ratio;
said drive side actuator and said driven side ac-
tuator are operationally controlled by application
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of hydraulic pressures, respectively; and
said hydraulic pressure applied in operational
control of said ratio change mechanism com-
prises the hydraulic pressures applied to said
drive side actuator and said driven side actuator,
respectively.

4. The vehicular transmission as set forth in claim 1,
wherein:

said frictionally engaging device comprises a hy-
draulic clutch (5), which is provided in said ratio
change mechanism, and said hydraulic clutch
controls said rotational driving force, which is
transmitted from said engine through said ratio
change mechanism toward wheels.

5. The vehicular transmission as set forth in claim 4,
wherein:

said loose engagement is established by lower-
ing a hydraulic pressure applied to said hydraulic
clutch.

6. The vehicular transmission as set forth in claim 1,
wherein:

said cylinders are brought into deactivation by
keeping suction and exhaust valves (53, 54)
closed and by inhibiting fuel injection and ignition
for respective cylinder bores of said cylinders.

Patentansprüche

1. Fahrzeuggetriebe, umfassend: einen Motor (E), der
eine Mehrzahl von Zylindern (51) umfasst; einen
Verhältnisänderungsmechanismus (CVT), der eine
Rotationsantriebskraft von dem Motor mit einer
Drehzahländerung überträgt; eine Regelungs-/
Steuerungsvorrichtung (ECU), die einen Betrieb des
Verhältnisänderungsmechanismus regelt/steuert;
ein Einlassrohr (60), durch welches Luft in die Zylin-
der zugeführt wird; und ein Drosselventil (63), das
zum Anpassen eines Luftstroms von dem Einlass-
rohr zu den Zylindern verwendet wird; wobei der Mo-
tor dazu in der Lage ist, in einem Zylinderdeaktivie-
rungsmodus betrieben zu werden, in welchem we-
nigstens einige der Zylinder deaktiviert sind;
wobei:

der Verhältnisänderungsmechanismus eine
Reibungseingriffsvorrichtung (5) umfasst, die
ein übertragenes Drehmoment variieren kann,
und wobei ein Betrieb des Verhältnisänderungs-
mechanismus und ein Betrieb der Reibungsein-
griffsvorrichtung hydraulisch geregelt/gesteuert
werden;

wobei die Regelungs-/Steuerungsvorrichtung
den Betrieb der Reibungseingriffsvorrichtung
derart regelt/steuert, dass die Reibungsein-
griffsvorrichtung über eine vorbestimmte Zeit in
losen Eingriff gebracht wird, während die Zylin-
der, welche deaktiviert worden sind, in dem Be-
trieb des Motors wieder aktiviert werden;
wobei während der vorbestimmten Zeit die Re-
gelungs-/Steuerungsvorrichtung einen Druck in
dem Einlassrohr aus einer Rotationsgeschwin-
digkeit an einer Ausgangswelle (Es) des Motors
und aus einer Öffnung des Drosselventils
schätzt und dann ein von dem Motor erzeugtes
Antriebsdrehmoment aus der Rotationsge-
schwindigkeit der Ausgangswelle des Motors
und dem geschätzten Druck in dem Einlassrohr
schätzt, und wobei die Regelungs-/Steuerungs-
vorrichtung auf der Grundlage dieses geschätz-
ten Antriebsdrehmoments einen Hydraulikdruck
einstellt, der in einer Betriebsregelung/-steue-
rung des Verhältnisänderungsmechanismus
angewandt wird; und
wobei die Regelungs-/Steuerungsvorrichtung
das geschätzte Drehmoment und das übertra-
gene Drehmoment der Reibungseingriffsvor-
richtung,
welche in losem Eingriff steht, vergleicht und
den Hydraulikdruck, der in der Betriebsrege-
lung/-steuerung des Verhältnisänderungsme-
chanismus abgewandt wird, auf der Grundlage
des größeren dieser beiden Drehmomente ein-
stellt.

2. Fahrzeuggetriebe nach Anspruch 1, wobei:

der in der Betriebsregelung/-steuerung anzu-
wendende Hydraulikdruck durch ein Regelventil
(CV) erzeugt wird, das einen Hydraulikdruck von
einer Hydraulikpumpe anpasst, welche von dem
Motor angetrieben ist.

3. Fahrzeuggetriebe nach Anspruch 1, wobei:

der Verhältnisänderungsmechanismus ein stu-
fenlos variables Riemengetriebe ist, das eine
Antriebsscheibe (11) mit variabler Scheiben-
breite, eine angetriebene Scheibe (16) mit va-
riabler Scheibenbreite, einen V-Riemen (15),
welcher um die Antriebsscheibe und
die angetriebene Scheibe herum angeordnet ist,
einen Aktuator für eine
Antriebsseite, welcher die Scheibenbreite der
Antriebsscheibe ändert, und einen Aktuator für
eine angetriebene Seite umfasst, welcher die
Scheibenbreite der angetriebenen Scheibe än-
dert;
wobei der Aktuator für eine Antriebsseite und
der Aktuator für eine angetriebene Seite bewir-
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ken, dass sich die Scheibenbreite der Antriebs-
scheibe bzw. die Scheibenbreite der angetrie-
benen Scheibe ändern, so dass jeweilige Tei-
lungsdurchmesser der Antriebsscheibe und der
angetriebenen Scheibe sich entsprechend än-
dern, so dass ein gewünschtes Drehzahlverhält-
nis erreicht wird;
wobei der Aktuator für eine Antriebsseite und
der Aktuator für eine angetriebene Seite be-
triebsmäßig jeweils durch Anwenden von Hy-
draulikdrücken geregelt/gesteuert werden; und
wobei der Hydraulikdruck, welcher bei der Be-
triebsregelung/-steuerung des Verhältnisände-
rungsmechanismus angewandt wird, die Hy-
draulikdrücke umfasst, welche auf den Akturator
für eine Antriebsseite bzw. auf den Aktuator für
eine angetriebene Seite angewandt werden.

4. Fahrzeuggetriebe nach Anspruch 1, wobei:

der Reibungseingriffsvorrichtung eine Hydrau-
likkupplung (5) umfasst, welche in dem Verhält-
nisänderungsmechanismus bereitgestellt ist,
und wobei die Hydraulikkupplung die Rotations-
antriebskraft regelt/steuert, welche von dem
Motor durch den Verhältnisänderungsmecha-
nismus an die Räder übertragen wird.

5. Fahrzeuggetriebe nach Anspruch 4, wobei:

der lose Eingriff durch Senken eines Hydraulik-
drucks, welcher auf die Hydraulikkupplung an-
gewandt wird, erreicht wird.

6. Fahrzeuggetriebe nach Anspruch 1, wobei:

die Zylinder durch Geschlossenhalten von An-
saug- und Auslassventilen (53, 54) und durch
Verhindern eines Einspritzens von Kraftstoff für
jeweilige Zylinderbohrungen der Zylinder deak-
tiviert werden.

Revendications

1. Transmission pour véhicule comprenant : un moteur
(E), qui inclut une pluralité de cylindres (51) ; un mé-
canisme de changement de rapport (CVT), qui trans-
met une force d’entraînement en rotation provenant
dudit moteur avec un changement de vitesse ; une
unité de commande (UCE), qui commande le fonc-
tionnement dudit mécanisme de changement de
rapport ; un tuyau d’admission (60), à travers lequel
de l’air est fourni dans lesdits cylindres ; et une sou-
pape papillon (63), qui est utilisée pour ajuster le
débit d’air dudit tuyau d’admission auxdits cylindres ;
ledit moteur étant capable de fonctionner dans un
mode de cylindre désactivé où au moins certains

des cylindres sont désactivés ;
dans lequel :

ledit mécanisme de changement de rapport in-
clut un dispositif de mise en prise par frottement
(5), qui peut faire varier un couple transmis, et
des fonctionnements dudit mécanisme de chan-
gement de rapport et dudit dispositif de mise en
prise par frottement sont commandés
hydrauliquement ;
ladite unité de commande commande le fonc-
tionnement dudit dispositif de mise en prise par
frottement pour amener ledit dispositif de mise
en prise par frottement en prise lâche pendant
une durée prédéterminée tandis que les cylin-
dres qui ont été désactivés sont à nouveau ac-
tivés dans le fonctionnement dudit moteur ;
pendant ladite durée prédéterminée, ladite unité
de commande estime une pression à l’intérieur
dudit tuyau d’admission à partir d’une vitesse de
rotation au niveau d’un arbre de sortie (Es) dudit
moteur et à partir d’une ouverture de ladite sou-
pape papillon, puis estime un couple d’entraî-
nement généré par ledit moteur à partir de la
vitesse de rotation de l’arbre de sortie dudit mo-
teur et de la pression estimée à l’intérieur dudit
tuyau d’admission, et ladite unité de commande,
d’après ce couple d’entraînement estimé, fixe
une pression hydraulique qui est appliquée en
commande opérationnelle dudit mécanisme de
changement de rapport ; et
ladite unité de commande compare ledit couple
d’entraînement estimé et ledit couple transmis
dudit dispositif de prise par frottement, qui est
en prise lâche, et fixe ladite pression hydraulique
appliquée en commande opérationnelle dudit
mécanisme de changement de rapport en se
basant sur le plus grand de ces deux couples.

2. Transmission pour véhicule selon la revendication
1, dans laquelle :

ladite pression hydraulique à appliquer en com-
mande opérationnelle est produite par une sou-
pape régulatrice (CV) qui ajuste une pression
hydraulique provenant d’une pompe hydrauli-
que, qui est entraînée par ledit moteur.

3. Transmission pour véhicule selon la revendication
1, dans laquelle :

ledit mécanisme de changement de rapport est
une transmission à variation continue de type
courroie, qui comprend une poulie d’entraîne-
ment (11), dont la largeur de poulie est variable,
une poulie entraînée (16), dont la largeur de
poulie est variable, une courroie en V (15), qui
est disposée autour de ladite poulie d’entraîne-
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ment et de ladite poulie entraînée, un actionneur
côté entraînement, qui fait varier la largeur de
poulie de ladite poulie d’entraînement, et un ac-
tionneur côté entraîné, qui fait varier la largeur
de poulie de ladite poulie entraînée ;
ledit actionneur côté entraînement et ledit ac-
tionneur côté entraîné amènent les largeurs de
poulie desdites poulies d’entraînement et entraî-
née à varier, respectivement, de sorte que des
diamètres de pas respectifs desdites poulies
d’entraînement et entraînée varieront en consé-
quence pour atteindre un rapport de vitesse
souhaité ;
ledit actionneur côté entraînement et ledit ac-
tionneur côté entraîné sont commandés opéra-
tionnellement par application de pressions hy-
drauliques, respectivement ; et
ladite pression hydraulique appliquée en com-
mande opérationnelle dudit mécanisme de
changement de rapport comprend les pressions
hydrauliques appliquées audit actionneur côté
entraînement et audit actionneur côté entraîné,
respectivement.

4. Transmission pour véhicule selon la revendication
1, dans laquelle :

ledit dispositif de mise en prise par frottement
comprend un embrayage hydraulique (5), qui
est disposé dans ledit mécanisme de change-
ment de rapport, et ledit embrayage hydraulique
commande ladite force d’entraînement rotation-
nelle, qui est transmise dudit moteur aux roues
par l’intermédiaire dudit mécanisme de change-
ment de rapport.

5. Transmission pour véhicule selon la revendication
4, dans laquelle :

ladite prise lâche est établie en réduisant une
pression hydraulique appliquée audit embraya-
ge hydraulique.

6. Transmission pour véhicule selon la revendication
1, dans laquelle :

lesdits cylindres sont amenés en désactivation
en maintenant les soupapes d’aspiration et
d’échappement (53, 54) fermées et en inhibant
l’injection de carburant et l’allumage d’alésages
de cylindre respectifs desdits cylindres.
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