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An automatic transmission for automobiles is disclosed. In the automatic transmission, a housing (1) is filled with transmission fiuid.
‘A pump (2), having an input shaft (6), is positioned at one side within the housing (1), while a turbine (3), having an output shaft (7),
is positioned at the other side within the housing (1) while being opposed to the pump (2). Pluralities of turbine blades (3a), regularly
arranged around the turbine (3), are changeable in their inclination angles relative to the axis of the output shaft (7) so as to allow the
rotating speed to be changeable. A hydraulic pressure control unit controls the inflow and outflow of the transmission fluid for the housing
(1) while controlling the hydraulic pressure within the housing. An air control valve (5) controls the inflow and outflow of air relative
to the housing (1) in response to the inflow and outflow of the transmission fluid relative to the housing (1). A transmission control unit
(TCU) controls both the hydraulic pressure within the housing (1) and the inclination angle of the turbine blades (3a) in accordance with
operational conditions of an engine and a desired running speed of an automobile.
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AUTOMATIC TRANSMISSION FOR AUTOMOBILES
Technical Field

The present invention relates, in general, to
transmissions for automobiles and, more particularly, to
an automatic transmission, designed to transmit the
rotating force of an internal combustion engine to axles
using the operational theory of a hydraulic clutch, and
to accomplish a desired transference of force from the
engine to the axles while automatically changing the speed
by automatically controlling the hydraulic pressure within
the clutch in addition to controlling the adjustable angle
of turbine blades of the clutch in accordance with both
the engine speed and the running speed of an automobile.

Background Art

As well known to those skilled in the art,
conventional hand transmissions for automobiles are
designed to force a driver to appropriately change the
position of a shift lever between several stages by hand
while controlling a clutch pedal with a foot in
accordance with the operational conditions of an engine
and the running speed of an automobile. However, such a
shift lever control motion in addition to the clutch
pedal control motion is somewhat difficult to unskilled
drivers since it 1is not easy for such drivers to
determine the operational conditions of the engine or the
running speed of the automobile. The shift lever control
motion in addition to the clutch pedal control motion is
also inconvenient to skilled drivers and is fatiguing to
drivers while driving a car.

Therefore, drivers recently prefer automobiles with
automatic transmissions to automobiles with manual
transmissions.

In a conventional automatic transmission for
automobiles, a hydraulic clutch or a torque converter is
installed on the power transmitting path between an engine
and the transmission, and so the transmission undesirably
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has a large size and a complex construction, increasing
the production cost of an automobile. It is also very
difficult to install such a conventional automatic
transmission in an automobile. Another problem,
experienced in the conventional automatic transmission,
resides in that it is necessary to provide a large area
within the automobile for the large-sized transmission.

Disclosure of the Invention

Accordingly, the present invention has been made
keeping in mind the above problems occurring in the prior
art, and an object of the present invention is to provide
an automatic transmission for automobiles, which has a
simple construction and a small size capable of reducing
the production cost of an automobile, and which is also
designed for easy installation of the transmission on a
small area within the automobile.

In order to accomplish the above object, the present
invention  provides an automatic transmission for
automobiles, comprising: a housing filled with
transmission fluid; a pump positioned at a first side
within the housing and integrated with one end of an
input shaft connected to an engine crank shaft, the pump
being rotated along with the input shaft; a turbine
positioned at a second side within the housing while
being opposed to the pump, with both an output shaft
integrally extending from the turbine to the outside of
the housing and a plurality of turbine blades being
regularly arranged around the turbine, the turbine blades
being changeable in their inclination angles relative to
an axis of the output shaft so as to allow a rotating
speed to be changeable when a rotating force of the pump
is transmitted to the turbine through the transmission
fluid; a hydraulic pressure control unit wused for
controlling inflow and outflow of the transmission fluid
for the housing while controlling a hydraulic pressure
within the housing; an air control valve used for
controlling inflow and outflow of air relative to the
housing in response to the inflow and outflow of the
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transmission fluid relative to the housing; and a
transmission control unit (TCU) used for controlling both
the hydraulic pressure within the housing and the
inclination angle of the turbine blades in accordance with
operational conditions of an engine and a desired running
speed of an automobile.

Brief Description of the Drawings

The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

Fig. 1 1s a partially broken perspective view,
showing the conventional power transmission theory of
transference of rotating force of a pump to a turbine
through transmission fluid;

Fig. 2 is a diagram, showing the construction of an
automatic transmission in accordance with the preferred
embodiment of the present invention; and

Fig. 3a to 3c are views, showing the operation of
the transmission of this invention, with the turbine
blades being changed in their inclination angles relative
to the axis of an output shaft during the operation of
the transmission.

Best Mode for Carrying Out the Invention

Fig. 1 shows the conventional power transmission
theory of transference of rotating force of a pump to a
turbine through transmission fluid. Fig. 2 is a diagram,
showing the construction of an automatic transmission for
automobiles in accordance with the preferred embodiment
of this invention. Figs. 3a to 3c show the operation of
the transmission of this invention, with the turbine
blades being changed in their inclination angles relative
to the axis of the output shaft durihg the operation of
the transmission.

As shown in Fig. 1, a pump 2 with an input shaft and
a turbine 3 with an output shaft are oppositely
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positioned within a housing 1 filled with transmission
fluid. When the pump 2 1is rotated, the turbine 3 is
rotated due to kinetic energy of the transmission fluid
inside the housing 1. The automatic transmission of this
invention uses the above-mentioned power transmission
theory using such transmission fluid.

As shown in Fig. 2, the transmission of this
invention comprises a housing 1 filled with transmission
fluid. A pump 2 1is positioned at one side within the
housing 1. The above pump 2 is integrated with one end
of an input shaft 6 that is connected to an engine crank
shaft (not shown), and so the pump 2 is rotated along
with the input shaft 6. A turbine 3 is positioned at the
other side within the housing 1 while being opposed to
the pump 2. An output shaft 7 integrally extends from
the turbine 3 to the outside of the housing 1, with a
plurality of blades 3a being regularly arranged around the
turbine 3. The above turbine blades 3a are designed to
be variable in their inclination angles relative to the
axis of the output shaft 7 so as to allow the rotating
speed to be changeable when the rotating force of the
pump is transmitted to the turbine 3 through the
transmission fluid. A hydraulic pressure control unit 4
is provided in the transmission of this invention for
controlling the inflow and outflow of the transmission
fluid for the housing 1 while controlling the hydraulic
pressure within the housing 1. An air control wvalve 5
controls the inflow and outflow of air relative to the
housing 1 in response to the inflow and outflow of the
transmission fluid relative to the housing 1. The
transmission also has a TCU (transmission control unit)
11, which controls both the hydraulic pressure within the
housing 1 and the inclination angle of the turbine blades
3a in accordance with the operational conditions of the
engine and/or the running speed of an automobile.

In Figs. 2, 3a, 3b and 3¢, the pump 2 and the
turbine 3 each are shown having four blades 2a, 3a.
However, it should be understood that the number of each
of the pump blades 2a and the turbine blades 3a is not
limited to the number shown in the drawings.
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As shown in the drawings, the pump blades 2a are
fixed to the input shaft 6 while being inclined to the
axis of the shaft 6 at an angle of about 45°. The
turbine blades 3a are designed to be inclined to the axis
of the output shaft 7.

In order to adjust the inclination angle of the

turbine blades 3a relative to the axis of the output
shaft 7, a step motor 8 1is installed within the hollow
interior of the output shaft 7 so as to be rotatable
along with the output shaft 7. A drive bevel gear 9 1is
integrated with the shaft 8a of the step motor 8. Four
driven bevel gears 9' commonly engage with the drive
bevel gear 9 so as to transmit the rotating force of the
motor shaft 8a to four driven bevel gear shafts 10 while
changing the power transmitting direction at right angles.
The above four driven bevel gears 9' individually form
the shaft of each driven Dbevel gear 9' and are
respectively connected to the centers of the turbine
blades 3a.

The electric power for the step motor 8 1is output
from a voltage regulator 12 under the control of the TCU
11. In order to allow the electric power from the
voltage regulator 12 to be applied to the step motor 8,
the electric wire 8b of the step motor 8 passes through
the hollow output shaft 7 prior to being connected to an
annular terminal 13 exposed to the external surface of

the shaft 7. The above annular terminal 13 is normally
brought into close contact with a brush 14 biased toward
the terminal 13 by a compression coil spring. An

insulating material 15 is provided along both edges of
the annular terminal 13, thus almost completely insulating
the annular terminal 13 from the output shaft 7.

Therefore, electric power from the voltage regulator
12 is applied to the step motor 8 through the brush 14,
the annular terminal 13 and the electric wire 8b.

The hydraulic pressure control unit 4 comprises a
hydraulic cylinder 4a, which controls the pressurized
transmission fluid for the housing 1. The operation of
the hydraulic cylinder 4a is controlled by a solenoid
valve 4b. The above solenoid valve 4b is operated by the
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voltage regulator 12, which is controlled by the TCU 11.

The piston within the hydraulic cylinder 4a moves to
the right in Fig. 2 and pressurizes the transmission
fluid for the housing 1 in proportion to the forward
voltage applied from the voltage regulator 12 to the
solenoid valve 4b. Therefore, the hydraulic pressure
within the housing 1 is increased in proportion to the
forward voltage for the solenoid valve 4b.

In the automatic transmission of this invention, the
transmission fluid within the housing 1 1s completely
drained when a shift lever 16 is placed at a neutral
position. That is, in the case of such a neutral
position of the shift lever, a backward voltage 1is
applied from the voltage regulator 12 to the solenoid
valve 4b, thus allowing the piston to completely move to
the left within the cylinder 4a in Fig. 2.

The air control wvalve 5 1is operated under the
control of the TCU 11 in a way such that the air control
valve 5 is opened in the case of inflow and outflow of
air relative to the housing 1, and is closed in the case
of pressurizing the transmission fluid within the housing
1.

The above automatic transmission 1s operated as
follows.

When the shift lever 16 is shifted to the neutral
position “N”, the TCU 11 senses the neutral position of
the lever 16 and opens the air control valve 5. In
addition, the TCU 11 controls the solenoid valve 4b and
completely moves the piston to the left within the
cylinder 4a in Fig. 2. In such a case, the transmission
fluid within the housing 1 is almost completely drained
from the housing 1, and so the rotating force of the pump
2 is not transmitted to the turbine 3. That is, the
output shaft 7 in the case of the neutral position of the
shift lever 16 is not rotated regardless of the rotating
motion of the input shaft 6. Therefore, a desired
neutral position of the transmission is accomplished.

When the shift lever 16 1s shifted to the drive
position "D”, the TCU 11 senses the drive position of the
lever 16 and opens the air control valve 5. 1In addition,
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the TCU 11 controls the solenoid valve 4b and forces the
piston to move to the right by a distance within the
cylinder 4a in Fig. 2, and so the housing 1 is almost
completely filled with the transmission fluid. Therefore,
the rotating force of the pump 2 is transmitted to the
turbine 3, thus rotating the output shaft 7. A desired
drive position of the transmission is thus accomplished.
In the above drive position of the transmission, the
automobile moves forward even when the accelerator pedal
is not operated by a driver if the driver does not
operate the brake pedal.

When the accelerator pedal 1is operated, an engine
throttle valve is opened. In such a case, the automatic
transmission of this invention automatically controls both
the hydraulic pressure within the housing 1 and the
inclination angle of the turbine blades 3a in accordance
with the opening ratio of the throttle valve, or both the
engine load and the desired running speed of the
automobile. That is, the transmission of this invention
automatically performs a speed changing operation.

In an experiment, it is noted that the kinetic
energy of the transmission fluid within the housing 1 is
changed in proportion to the hydraﬁlic pressure within the
housing 1. Therefore, the hydraulic pressure within the
housing 1 is increased in proportion to the engine load
or the desired running speed of the automobile.

In order to increase the hydraulic pressure within
the housing 1, the TCU 11 controls the voltage regulator
12 so as to allow an appropriate voltage to be applied to
the solenoid valve 4b, thus finally moving the piston to
the right in Fig. 2 by a desired distance within the
cylinder 4a.

When the turbine blades 3a are positioned at an
inclination angle of 45° relative to the axis of the
output shaft 7 as shown in Fig. 3a, the rotating force of
the pump 2 is most effectively transmitted to the turbine
3. On the other hand, when the turbine blades 3a are
positioned in parallel to the axis of the output shaft 7
as shown in Fig. 3b, the rotating force transmitted to
the turbine 3 is most reduced.
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When the shift lever 16 is shifted to the reverse
position “R”, the TCU 11 senses the reverse position of
the lever 16 and controls the turbine blades 3a so as to
place the turbine blades 3a at inversely inclined
positions relative to the axis of the output shaft 7 as
shown in Fig. 3c. Therefore, the output shaft 7 is
rotated in an inverse direction, and so the automobile
moves backward.

In order to control the inclination angle of the
turbine blades 3a relative to the axis of the output
shaft 7, the TCU 11 controls the voltage regulator 12,
thus allowing the voltage regulator 12 to apply an
appropriate forward or backward voltage to the step motor
8 of the turbine 3.

In a brief description, the TCU 11 of the automatic
transmission of this invention automatically and
appropriately controls both the hydraulic pressure within
the housing 1 and the inclination angle of the turbine
blades 3a relative to the axis of the output shaft 7 in
accordance with both the engine load and the running
speed of the automobile, thus finally performing a desired
automatic speed changing operation.

Industrial Applicability

As described above, the present invention provides
an automatic transmission for automobiles. The automatic
transmission of this invention has a simple construction
and a small size capable of reducing the production cost
of automobiles. Another advantage of the transmission of
this invention resides in that it is easily installed on
a small area within an automobile.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the
invention as disclosed in the accompanying claims.
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Claims:
1. An automatic transmission for automobiles,
comprising:

a housing filled with transmission fluid; -

a pump positioned at a first side within said
housing and integrated with one end of an input shaft
connected to an engine crank shaft, said pump being
rotated along with the input shaft;

a turbine positioned at a second side within the
housing while being opposed to said pump, with both an
output shaft integrally extending from the turbine to the
outside of said housing and a plurality of turbine blades
being regularly arranged around the turbine, said turbine
blades being changeable in their inclination angles
relative to an axis of the output shaft so as to allow a
rotating speed to be changeable when a rotating force of
said pump is transmitted to the turbine through the
transmission fluid;

a hydraulic pressure control unit used for
controlling inflow and outflow of the transmission fluid
for the housing while controlling a hydraulic pressure
within the housing;

an air control valve used for controlling inflow and
outflow of air relative to the housing in response to the
inflow and outflow of the transmission fluid relative to
the housing; and

a transmission control unit (TCU) used for
controlling both the hydraulic pressure within the housing
and the inclination angle of the turbine blades in
accordance with operational conditions of an engine and
a desired running speed of an automobile.

2. The automatic transmission according to claim 1,
wherein said hydraulic pressure control unit comprises:

a hydraulic cylinder used for controlling the inflow
and outflow of the transmission fluid for said housing,
and for draining the transmission fluid from the housing
with a shift lever being shifted to a neutral position;
and
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a solenoid valve used for controlling an operation
of said hydraulic cylinder.

3. The automatic transmission according to claim 1,
wherein the inclination angle of the turbine blades
relative to the axis of the output shaft is controlled by
a blade control means, said blade control means comprises:

a step motor installed within a hollow interior of
said output shaft;

a drive bevel gear integrated with a shaft of the
step motor;

four driven bevel gears commonly engaging with the
drive bevel gear so as to transmit a rotating force of
the motor shaft to four driven bevel gear shafts while
changing the power transmitting direction at right angles,
said four driven bevel gears individually forming a shaft
of each of the four driven bevel gears and being
respectively connected to centers of said turbine blades.
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