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CONTROL COMPONENT PACKAGE UNIT
ATTACHING STRUCTURE

[0001] This application claims priority from Japanese Pat-
ent Application No. 2017-013627 filed on Jan. 27, 2017, the
disclosure of which is herein incorporated by reference in its
entirety.

FIELD OF THE INVENTION

[0002] The present invention relates an improvement of an
attaching structure for attaching a control component pack-
age unit to an outer surface of a transmission casing of a
vehicle.

BACKGROUND OF THE INVENTION

[0003] JP-2010-71348A discloses a technique for attach-
ing a control component unit (an electronic circuit device 20
described therein) to an outer surface of a transmission
casing of a vehicle. Generally, such a control component unit
is attached to an upper surface of the transmission casing
such that the control component unit has a substantially
horizontally extending posture. JP-2010-223313A and
JP-2015-90203 A disclose techniques for attaching a noise
insulating covering to an outer surface of a transmission
casing of a vehicle.

SUMMARY OF THE INVENTION

[0004] However, recent demands to reduce the weight and
size of a vehicle result in an increased limitation of a space
allowed for installation of the transmission casing within an
engine room (a drive-power-source compartment) of the
vehicle. Accordingly, attachment of a plurality of individual
functional components to the outer surface of the transmis-
sion casing causes further reduction of a space left within the
engine room.

[0005] The present invention was made in view of the
background art described above. It is therefore an object of
the present invention to provide an attachment structure for
attaching a control component package unit to a transmis-
sion casing of a vehicle, which attachment structure permits
reduction of the number of functional components to be
attached to the transmission casing, for effectively utilizing
the space within the drive-power-source compartment in the
vehicle.

[0006] The object indicated above is achieved according
to the following modes of the present invention:

[0007] According to a first mode of the invention, there is
provided an attachment structure for attaching a control
component package unit to a transmission casing which
accommodates a power transmitting mechanism of a vehicle
and which is disposed in a drive-power-source compartment
in a front section of the vehicle such that an axial direction
of the power transmitting mechanism is parallel to a trans-
verse direction of the vehicle. The control component pack-
age unit includes a container casing accommodating control
components for controlling the vehicle. The attachment
structure is configured to attach the control component
package unit to a rear side part of an outer surface of the
transmission casing, such that a straight line normal to the
rear side part extends in a direction having a component of
a rearward direction of the vehicle. It is intended that the
straight line normal to the rear side part extends in the
direction having the component of the rearward direction of
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the vehicle corresponds to that the rear side part can be seen
from rearward of the vehicle in a horizontal direction.

[0008] According to a second mode of the invention, the
attachment structure according to the first mode of the
invention is configured such that the container casing of the
control component package unit has a generally flat rear
surface remote from the transmission casing, and is attached
to the transmission casing such that an angle of a straight
line normal to the generally flat rear surface with respect to
a longitudinal direction of the vehicle in a vertical plane falls
within a range from +45° to —=30°, where the angle of upward
inclination with respect to the longitudinal direction in the
vertical plane is positive.

[0009] According to a third mode of the invention, the
attachment structure according to the second mode of the
invention is configured such that at least a part of the
container casing of the control component package unit,
which has the generally flat rear surface, is formed of a resin
material.

[0010] According to a fourth mode of the invention, the
attachment structure according to any one of the first
through third modes of the invention is configured to attach
the control component package unit to the transmission
casing such that at least a portion of the control component
package unit projects in the rearward direction of the vehicle
from a rear end of a profile of the rear side part of the outer
surface of the transmission casing, in the longitudinal direc-
tion of the vehicle in the vertical plane.

[0011] According to a fifth mode of the invention, the
attachment structure according to any one of the first
through fourth modes of the invention is configured such
that the control component package unit is attached to the
transmission casing through a bracket device (a fixing
device) such that the container casing of the control com-
ponent package unit is spaced apart from the rear side part
of the outer surface of the transmission casing.

[0012] According to a sixth mode of the invention, the
attachment structure according to any one of the first
through fifth modes of the invention is configured such that
the transmission casing accommodates a belt-and-pulley
type continuously variable transmission as the power trans-
mitting mechanism, and at least a portion of the control
component package unit is located within a dimension of the
belt-and-pulley type continuously variable transmission in
the transverse direction of the vehicle.

[0013] In the attachment structure according to the first
mode of the invention, the control component package unit
is attached to the rear side part of the outer surface of the
transmission casing, so that the control component package
unit not only functions as a unit accommodating the control
components, but also as a noise insulating member for
reducing or preventing propagation of noises generated by
the transmission casing, toward a passenger compartment of
the vehicle located on the rear side of the drive-power-
source compartment. Thus, the mere attachment of the
control component package unit provides an effect of noise
insulation, and therefore permits reduction of the number of
components to be attached to the transmission casing, than
where a noise insulating covering or any other noise insu-
lating members is attached to the transmission casing. Thus,
the attachment structure according to the invention makes it
possible to effectively utilize a space within the drive-power-
source compartment in the vehicle.
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[0014] According to the second mode of the invention, the
container casing of the control component package unit is
attached to the transmission casing such that the angle of the
straight line normal to the generally flat rear surface of the
container casing with respect to the longitudinal direction of
the vehicle in the vertical plane falls within the range from
+45° to -30°, so that the noises generated by the transmis-
sion casing are effectively insulated by the control compo-
nent package unit. According to the third mode of the
invention, at least a part of the container casing of the control
component package unit, which has the generally flat rear
surface on the side of a passenger compartment of the
vehicle, is formed of the resin material. Accordingly, vibra-
tions of the transmission casing can be effectively damped,
and the noises can be insulated with a high degree of
efficiency.

[0015] According to the fourth mode of the invention, the
control component package unit is attached to the transmis-
sion casing such that at least a portion of the control
component package unit projects in the rearward direction of
the vehicle from the rear end of the rear side part of the outer
surface of the transmission casing. In this fourth mode of the
invention, there is a high possibility that the control com-
ponent package unit comes into collision with other mem-
bers such as a dash panel of the vehicle, before its collision
with the transmission casing, upon rearward displacement of
the transmission casing in the event of head-on collision of
the vehicle, for example. Accordingly, it is expected that an
impact on the vehicle upon the head-on collision is mitigated
by deformation and breakage of the container casing of the
control component package unit, and a degree of damaging
of the transmission casing is reduced. It is noted that the
attachment structure according to the first mode of invention
may have a similar advantage that depending upon the
positions and shapes of the dash panel or any other mem-
bers, the control component package unit comes into colli-
sion with the other members, before its collision with the
transmission casing, in the event of head-on collision of the
vehicle, with a result of mitigation of the impact on the
vehicle owing to the deformation of the container casing.

[0016] According to the fifth mode of the invention, the
control component package unit is attached to the transmis-
sion casing through a bracket device such that the container
casing of the control component package unit is spaced apart
from the rear side part of the outer surface of the transmis-
sion casing. In this fifth mode of the invention, transmission
of the vibrations from the transmission casing to the con-
tainer casing of the control component package unit is
reduced, so that the noise insulating effect is further
improved, and the effect of mitigation of the impact on the
vehicle in the event of the head-on collision of the vehicle
is further improved owing to flexural deformation (buckling)
of the bracket device together with deformation of the
container casing of the control component package unit.

[0017] According to the sixth mode of the invention, the
belt-and-pulley type continuously variable transmission is
provided as the power transmitting mechanism, and at least
a portion of the control component package unit is located
within the dimension of the belt-and-pulley type continu-
ously variable transmission in the transverse direction of the
vehicle. Accordingly, the noises generated by the belt-and-
pulley type continuously variable transmission are effec-
tively insulated by the control component package unit.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic view showing a drive system
of a vehicle, which is provided with an attachment structure
according to one embodiment of this invention;

[0019] FIG. 2 is a schematic partly cut-away side eleva-
tional view illustrating the vehicle of FIG. 1 in which a
transaxle and an engine are disposed within an engine room;
[0020] FIG. 3 is a schematic illustration showing an
example of a power transmitting mechanism of the transaxle
of FIG. 1, together with major portions of a control system;
[0021] FIG. 4 is a schematic perspective view showing an
appearance of a transmission casing of the transaxle of FIG.
1

[0022] FIG. 5 is an elevational view, viewed from a rear
side of the vehicle, showing the transmission casing of FIG.
4 and a front surface of a control component package unit
attached to the transmission casing, as seen in a forward
direction of the vehicle;

[0023] FIG. 6 is a top plan view showing the transmission
casing of FIG. 4 and the control component package unit of
FIG. 5 attached to the transmission casing, as seen in a
downward direction of the vehicle;

[0024] FIG. 7 is a side elevational view showing the
transmission casing of FIG. 4 and the control component
package unit of FIG. 5 attached to the transmission casing,
as seen in a rightward direction of the vehicle;

[0025] FIG. 8 is a left-side elevational view corresponding
to that of FIG. 2, showing the transaxle and the control
component package unit in another embodiment of the
invention; and

[0026] FIG. 9 is a left-side elevational view corresponding
to that of FIG. 2, showing the transaxle and the control
component package unit in a further embodiment of the
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0027] The present invention is applicable to a transaxle of
a vehicle of an FF (front-engine front-drive) type in which
an automatic transmission and a final speed reducing device
which serve as a power transmitting mechanism are dis-
posed in a transmission casing of the transaxle. The vehicle
having the transaxle may be an engine drive vehicle having
an engine (an internal combustion engine) as a drive power
source, a hybrid vehicle having an engine and an electric
motor as the drive power source, or an electric vehicle
having only an electric motor as the drive power source. The
electric motor serving as the drive power source may also be
disposed within the transmission casing. The automatic
transmission may be a step-variable transmission of a plan-
etary gear type, for example, a continuously variable trans-
mission of a belt-and-pulley type, for example, or an elec-
trically controlled continuously variable transmission
having an electric differential portion. Alternatively, the
automatic transmission may be a forward/reverse switching
device for merely switching the power transmitting mecha-
nism between its forward and reverse driving states. The
power transmitting mechanism may be provided with a
step-variable transmission and a continuously variable trans-
mission which are disposed in series or in parallel with each
other.

[0028] A control component package unit to be attached to
the transmission casing has a container casing accommo-
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dating control components, such as a shift control ECU
(electronic control unit), a hybrid control ECU, a motor
drive PCU (power control unit), various circuit boards, a
neutral switch for detecting a neutral state of the power
transmitting mechanism, a shift position sensor for detecting
a selected position of a shift lever, and other control com-
ponents provided as needed for controlling the power trans-
mitting mechanism. The present invention is also applicable
to a transaxle having a transmission casing to which is
attached a control component package unit accommodating
control components other than those of the power transmit-
ting mechanism such as an engine control ECU. Preferably,
an entirety of the container casing including its bottom
portion on the side adjacent to the transmission casing is
formed of a synthetic resin. However, only a rear wall
portion of the container casing on the side remote from the
transmission casing, namely, only a cover portion of the
container casing on the side of a passenger compartment of
the vehicle may be formed of a synthetic resin. In this case,
the bottom portion and side wall portions of the container
casing are formed of a metallic material, for instance. The
synthetic resin may be replaced by a metallic or other
material having a high degree of vibration damping property.

[0029] To save a space required for installation of the
control component package unit, the container casing of the
control component package unit is desirably a generally
plate-like rectangular parallelepiped body, a prismatic body,
or a cylindrical body, and is preferably attached to a rear side
part of an outer surface (hereinafter referred to as “rear side
outer surface”) of the transmission casing such that a plane
of the container casing is almost parallel to the rear side
outer surface of the transmission casing. However, the
container casing may be attached to the rear side our surface
of the transmission casing such that the plane of the con-
tainer casing is purposely inclined with respect to the rear
side outer surface. The container casing may be a cubic
body, a prismatic body, a cylindrical body, which has a
comparatively large dimension in a direction perpendicular
to the rear side outer surface of the transmission casing. The
container casing may take any other forms. Where the rear
side outer surface of the transmission casing is curved, for
example, the container casing may also be curved along the
curved rear side outer surface of the transmission casing.
The principle of the present invention at least requires that
a straight line normal to the rear side outer surface of the
transmission casing extends in a direction having a compo-
nent of a rearward direction of the vehicle. The straight line
normal to the rear side outer surface of the transmission
casing may be inclined with respect to the longitudinal or
running direction of the vehicle in the vertical plane, and/or
in the horizontal plane. Further, the rear side outer surface
may be curved. However, it is preferred that angles of the
straight line normal to the rear side outer surface of the
transmission casing with respect to the longitudinal direction
of'the vehicle in the vertical and horizontal planes fall within
a range of £60°, more preferably, within a range of +45°,
where the angles are 0° when the straight line normal to the
rear side outer surface is parallel to the longitudinal direction
of the vehicle in the vertical and horizontal planes.

[0030] Preferably, the container casing of the control com-
ponent package unit has a generally flat rear surface which
faces the rearward direction of the vehicle and which is
formed such that an angle of a straight line normal to the
generally flat rear surface with respect to the longitudinal
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direction of the vehicle in the vertical plane falls within a
range from +45° to -30°, more preferably, within a range
from about +30° to about -15°, where the angle of upward
inclination with respect to the longitudinal direction in the
vertical plane is positive. Even where the rear surface of the
container casing is curved in the vertical plane, an angle of
a straight line perpendicular to a straight line tangent to a
curve of the curved rear surface, with respect to the longi-
tudinal direction in the vertical plane, preferably falls within
a range from +45° to -30° at each point on the curved rear
surface. Further, an angle of the straight line normal to the
rear surface with respect to the longitudinal direction of the
vehicle in the horizontal plane preferably falls within a range
of about £30° more preferably, within a range of about
+10°. While the rear surface of the container casing is
preferably a generally flat surface, but may take any other
shape such as a curved or spherical shape. The generally flat
rear surface need not be perfectly flat, but may be locally
concave or convex.

[0031] The control component package unit is preferably
attached to the transmission casing such that at least a
portion of the control component package unit projects in
the rearward direction of the vehicle from the rear end
position of the rear side outer surface of the transmission
casing. More preferably, the control component package unit
is attached to the transmission casing via a bracket or similar
device such that an entirety of the control component
package unit projects in the rearward direction of the vehicle
from the rear end position of the rear side outer surface of
the transmission casing. Where the rear side outer surface of
the transmission casing is curved in the vertical plane
parallel to the vehicle longitudinal direction, for example,
the entirety of the control component package unit may be
located forwardly of the rear end position of the rear side
outer surface of the transmission casing. In this case, too, the
control component package unit may come into collision
with a dash panel or any other members, before its collision
with the transmission casing, in the event of head-on colli-
sion of the vehicle, for example, depending upon the posi-
tions and shapes of the other members, so that an impact on
the vehicle upon the head-on collision is mitigated. On the
other hand, there is a possibility that the control component
package unit does not collide with the dash panel or any
other members, before its collision with the transmission
casing, in the event of head-on collision of the vehicle, even
where at least a portion of the control component package
unit projects in the rearward direction of the vehicle from the
rear end position of the rear side outer surface of the
transmission casing. Namely, it is not essential according to
the present invention to configure the attachment structure
so that the control component package unit comes into
collision with the other members, before its collision with
the transmission casing, in the event of head-on collision of
the vehicle.

[0032] While the control component package unit may be
attached to the transmission casing through a bracket device,
for example, the container casing of the control component
package unit my be fixed directly to the transmission casing.
The control component package unit may be attached to the
transmission casing such that a bottom surface (i.e. a surface
opposite to a front surface) of the container casing is held in
contact with the rear side outer surface of the transmission
casing. However, the rear side outer surface of the trans-
mission casing may be formed with a rearwardly projecting
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boss to which the container casing of the control component
package unit is bolted or otherwise fixed, such that the
control component package unit is spaced from the rear side
outer surface of the transmission casing in the rearward
direction of the vehicle. The container casing may be fixed
with an adhesive agent to the rear side outer surface of the
transmission casing through a spongy member or any other
cushioning member. The above-indicated bracket device is
desirably a metallic member, but may be formed of a
synthetic resin material or any other material having a
sufficient degree of structural strength.

[0033] Where the belt-and-pulley type continuously vari-
able transmission is provided as the power transmitting
mechanism, this continuously variable transmission gener-
ates a comparatively large amount of noises. In this case,
therefore, it is desirable to dispose the control component
package unit such that at least a portion of the control
component package unit is located within the dimension of
the belt-and-pulley type continuously variable transmission
in the transverse or width direction of the vehicle. However,
the control component package unit may be located outside
the dimension of the continuously variable transmission in
the transverse direction of the vehicle, in view of generation
of noises by meshing gears of any other power transmitting
device disposed adjacent to the continuously variable trans-
mission in the transverse direction of the vehicle. Namely,
the position of the control component package unit in the
transverse direction of the vehicle may be adequately deter-
mined depending upon the specifications of the power
transmitting mechanism, that is, the position of sources of
generation of noises, a magnitude of the generated noises,
and a frequency of the noises, for example.

Embodiment

[0034] A preferred embodiment of this invention will be
described in detail by reference to the drawings. It is to be
understood that the drawings are simplified and transformed
as needed, and do not necessarily accurate represent the
dimensions and shapes of various elements of the embodi-
ment.

[0035] Reference is first made to FIG. 1, which is the
schematic view showing a drive system of a vehicle 10,
which is provided with an attachment structure according to
one embodiment of this invention. The vehicle 10 is an
engine drive vehicle of an FF type having an engine 12 as
an internal combustion engine and a transaxle 14. The
transaxle 14 is provided with an automatic transmission 16
and a final speed reduction device 18 as a power transmitting
mechanism. These automatic transmission 16 and the final
speed reduction device 18 are accommodated in a transmis-
sion casing 20. As shown in FIG. 2, the transaxle 14 is
transversely disposed together with the engine 12, within an
engine room 22 provided in a front section of the vehicle 10,
namely, such that axial directions of the automatic trans-
mission 16 and the final speed reduction device 18 are
parallel to a transverse direction of the vehicle 10. The
engine room 22 is a drive-power-source compartment in
which the drive power source in the form of the engine 12
is disposed. The engine room 22 is partitioned from a
passenger compartment 24 by a partition member 26 in the
form of a dash panel, for example. FIG. 2 is the schematic
partly cut-away side elevational view illustrating the vehicle
10.
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[0036] FIG. 3 is the schematic illustration which shows an
example of the power transmitting mechanism of the
transaxle 14 and in which mutually parallel axes of the
transaxle 14 are shown in the plane of FIG. 3. An output of
the engine 12 is transmitted to the final speed reduction
device 18 through a fluid-operated power transmitting
device in the form of a torque converter 28, and the
automatic transmission 16, and is transmitted to distributed
to left and right drive wheels (front wheels) 30L. and 30R
through left and right axles 481 and 48R. The automatic
transmission 16 includes: an input shaft 32 formed integrally
with an output rotary member or a turbine shaft of the torque
converter 28; a belt-and-pulley type continuously variable
transmission 34 connected to the input shaft 32; a forward/
reverse switching device 36 and a gear type transmission
mechanism 38 which are connected to the input shaft 32 and
which are disposed in parallel with the belt-and-pulley type
continuously variable transmission 34; an output shaft 40
which is a common output member of the belt-and-pulley
type continuously variable transmission 34 and the gear type
transmission mechanism 38; and a speed reduction gear
device 42. The speed reduction gear device 42 has a small-
diameter gear 44 meshing with a ring gear 46 of the final
speed reduction device 18. In the thus constructed automatic
transmission 16, the output of the engine 12 is transmitted
from the torque converter 28 to the output shaft 40 through
the belt-and-pulley type continuously variable transmission
34, or to the output shaft 40 through the forward/reverse
switching device 36 and the gear type transmission mecha-
nism 38, without transmission through the belt-and-pulley
type continuously variable transmission 34. The output of
the engine 12 is then transmitted from the output shaft 40 to
the drive wheels 301 and 30R through the left and right axles
481 and 48R through the speed reduction gear device 42 and
the final speed reduction device 18.

[0037] That is, the automatic transmission 16 has a first
power transmitting path through which the output of the
engine 12 is transmitted to the output shaft 40 through the
input shaft 32 and the belt-and-pulley type continuously
variable transmission 34, and a second power transmitting
path through which the output of the engine 12 is transmitted
to the output shaft 40 through the input shaft 32, the
forward/reverse switching device 36 and the gear type
transmission mechanism 38. The automatic transmission 16
is switched between two power transmitting states corre-
sponding to the respective first and second power transmit-
ting paths, according to the running state of the vehicle 10.
For the automatic transmission 16 to be switchable between
these two power transmitting states, the automatic transmis-
sion 16 is provided with a clutch C2 for selectively permit-
ting and preventing power transmission through the first
power transmitting path, and a meshing-gear type clutch D
for selectively permitting and preventing power transmis-
sion through the second power transmitting path. When the
clutch C2 is placed in its engaged state, the output of the
engine 12 is transmitted through the belt-and-pulley type
continuously variable transmission 34. When the meshing-
gear type clutch D is placed in its engaged state, the output
of the engine 12 is transmitted through the gear type
transmission mechanism 38.

[0038] The forward/reverse switching device 36 is prin-
cipally constituted by a planetary gear set of a double-pinion
type which includes: a carrier 36¢ integrally connected to the
input shaft 32; a sun gear 36s connected to a small-diameter
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gear 52 which is disposed coaxially with and rotatably
relative to the input shaft 32; and a ring gear 367 selectively
connected to a stationary member through a reverse drive
brake B1, and wherein the carrier 36¢ and the sun gear 36s
are selectively connected to each other through a forward
drive clutch C1. When the forward drive clutch C1 is placed
in an engaged state while the reverse drive brake B1 is
placed in a released state, the input shaft 32 is directly
connected to the small-diameter gear 52, so that the vehicle
10 is placed in a forward driving state. When the reverse
drive brake B1 is placed in an engaged state while the
forward drive clutch C1 is placed in a released state, on the
other hand, the small-diameter gear 52 is rotated in a
direction opposite to a direction of rotation of the input shaft
32, so that the vehicle 10 is placed in a reverse driving state.
When both of the forward drive clutch C1 and the reverse
drive brake B1 are placed in the released state, the vehicle
10 is placed in a neutral state in which the power transmis-
sion through the second power transmitting path is inhibited.

[0039] The gear type transmission mechanism 38
includes: the small-diameter gear 52; a large-diameter gear
56 rotatable together with a counter shaft 54 and meshing
with the small-diameter gear 52; and a small-diameter idler
gear 58 disposed coaxially with and rotatably relative to the
counter shaft 54. The meshing-gear type clutch D indicated
above is disposed between the counter shaft 54 and the idler
gear 58, so that the counter shaft 54 and the idler gear 58 are
selectively connected to and disconnected from each other.
The meshing-gear type clutch D is provided with a synchro-
nous-meshing mechanism (synchronizing mechanism) such
as a synchronizer ring, and a clutch hub sleeve 60. When the
clutch hub sleeve 60 is axially moved in a leftward direction
as seen in FIG. 3, that is, in a coupling direction, the idler
gear 58 is rotated in synchronization with the counter shaft
54 through the synchronizer ring. When the clutch hub
sleeve 60 is further moved in the coupling direction, the idler
gear 58 is connected to the counter shaft 54 through spline
teeth formed in an inner circumferential surface of the clutch
hub sleeve 60, so that the idler gear 58 is rotated together
with the counter shaft 54. The clutch hub sleeve 60 is axially
moved in opposite directions by a switching device such as
a hydraulic servo device not shown, so that the idler gear 58
and the counter shaft 54 are connected to and disconnected
from each other. The idler gear 58 is held in meshing
engagement with a large-diameter gear 62 formed with the
output shaft 40. When one of the forward drive clutch C1
and the reverse drive brake B1 is placed in its engaged state
while the meshing-gear type clutch D is placed in the
engaged state, the output of the engine 12 is transmitted
from the input shaft 32 to the output shaft 40 through the
forward/reverse switching device 36, gear type transmission
mechanism 38, idler gear 58 and large-diameter gear 62 in
this order of description, namely, through the second power
transmitting path.

[0040] The belt-and-pulley type continuously variable
transmission 34 includes: a primary pulley 70 which is
mounted on the input shaft 32 and an effective diameter of
which is variable; a secondary pulley 74 which is mounted
on a rotary shaft 72 coaxial with the output shaft 40 and an
effective diameter of which is variable; and a transmission
belt 76 connecting the primary and secondary variable-
diameter pulleys 70 and 74 to each other, to transmit a rotary
motion between these pulleys 70 and 74 through frictional
contacts of the transmission belt 76 with the variable-
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diameter pulleys 70 and 74. Effective widths of V-grooves of
the variable-diameter pulleys 70 and 74 are changed in
opposite directions synchronizingly by hydraulic actuators
70a and 74a, and the effective diameters of the pulleys 70
and 74 in frictional contact with the transmission belt 76 are
accordingly changed, so that a speed ratio of the continu-
ously variable transmission 34 is continuously varied. The
output shaft 40 is disposed coaxially with and rotatably
relative to the rotary shaft 72, and the above-described
clutch C2 is disposed between the output shaft 40 and the
secondary pulley 74. The clutch C2 selectively permits and
prevents the power transmission between the output shaft 40
and the secondary pulley 74. When the clutch C2 is placed
in the engaged state, the output of the engine 12 is trans-
mitted from the input shaft 32 to the output shaft 40 through
the belt-and-pulley type continuously variable transmission
34, namely, through the first power transmitting path.

[0041] The transaxle 14 constructed as described above is
provided with a hydraulic control unit 78 incorporating
electromagnetic hydraulic control valves, electromagnetic
hydraulic passage switching valves, and a manual valve,
which are provided to control hydraulic pressures of the
hydraulic actuators 70a and 74a to control a tension of the
transmission belt 76 and the speed ratio of the belt-and-
pulley type continuously variable transmission 34, to selec-
tively place the clutch C1 and brake B1 in the engaged and
released states to selectively place the forward/reverse
switching device 36 in the forward or reverse driving state,
and to selectively place the clutch C2 and the meshing-gear
type clutch D in the engaged and released states for selec-
tively permitting and preventing power transmission
through the first and second power transmitting paths. The
transaxle 14 is also provided with a control component
package unit 80 for implementing the above-described vari-
ous controls through the hydraulic control unit 78. The
control component package unit 80 accommodates various
control components such as a shift control ECU 82 having
a microcomputer, a solenoid drive circuit 84 for controlling
electromagnetic valves, and a neutral switch 86 for detecting
the neutral state of the forward/reverse switching device 36.
These control components are accommodated in a resin
casing 88 of the control component package unit 80. The
shift control ECU 82 provided for controlling the continu-
ously variable transmission 34 receives various signals for
controlling the vehicle 12, such as a running speed V of the
vehicle 10, an operating speed Ne of the engine 12, a turbine
speed Nt of the torque converter 28 (a rotating speed of the
input shaft 32), an output speed Nout of the automatic
transmission 16 (rotating speed of the output shaft 40), an
operation amount Acc of an accelerator pedal, and an angle
6th of opening of an electronic throttle valve of the engine
12.

[0042] The above-indicated resin casing 88 is a container
casing in the form of a generally plate-like hollow rectan-
gular parallelepiped body an entirety of which is formed of
a synthetic resin such as PBT (polybutylene terephthalate).
That is, a bottom wall, side walls, front and rear walls and
cover portion of the resin casing 88 are formed of a synthetic
resin. The control component package unit 80 accommo-
dating the control components in its resin casing 88 is
attached to an outer surface of the transmission casing 20.
FIG. 4 is the schematic perspective view showing an appear-
ance of the transmission casing 20 as seen relatively
upwardly from a rear left-side position of the vehicle 10.
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FIG. 5 is the elevational view, viewed from a rear side of the
vehicle 10, showing the appearance of the transmission
casing 20 and a front surface of the control component
package unit 80 attached to the transmission casing 20, as
seen in the forward direction of the vehicle 10. FIG. 6 is the
top plan view showing the transmission casing 20 and the
control component package unit 80 attached to the trans-
mission casing 20, as seen in the downward direction of the
vehicle 10. FIG. 7 is a side elevational view showing the
transmission casing 20 and the control component package
unit 80 attached to the transmission casing 20, as seen in the
rightward direction of the vehicle 10.

[0043] As shown in FIGS. 4-7, the transmission casing 20
has a housing 90 integrally fixed to the engine 12 with a
plurality of bolts, a main body 92 integrally fixed to the
housing 90 with a plurality of bolts, and an end covering 94
integrally fixed to the main body 92 with a plurality of bolts.
The control component package unit 80 is located adjacent
to an interface between the main body 92 and the end
covering 94, namely, such that at least a portion of the
control component package unit 80 is located within a
dimension of the belt-and-pulley type continuously variable
transmission 34 in the transverse direction of the vehicle 10.
The control component package unit 80 is disposed so as to
be opposed to a rear side part 96 of the outer surface of the
transmission casing 20 (hereinafter referred to as “rear side
outer surface 96”) as shown in FIG. 7, which rear side outer
surface 96 is located on the rear side of the transmission
casing 20 and adjacent to the interface between the main
body 92 and the end covering 94. While the rear side outer
surface 96 is generally arcuate as shown in FIG. 7, a straight
line normal to the rear side outer surface 96 extends in a
direction having a component of the rearward direction of
the vehicle 10. In the present embodiment, the angles of the
straight line normal to the rear side outer surface 96 with
respect to the longitudinal direction of the vehicle 10 in the
vertical and horizontal planes fall within a range of £45°,
where the angles are 0° when the straight line normal to the
rear side outer surface 96 is parallel to the longitudinal
direction of the vehicle in the vertical and horizontal planes.
The control component package unit 80 is attached to the
transmission casing 20 such that at least a portion of the
control component package unit 80 is located within the rear
side outer surface 96 in the transverse direction of the
vehicle 10 as seen from rear side of the vehicle 10.

[0044] The resin casing 88 which is the generally plate-
like rectangular parallelepiped body is disposed substan-
tially in parallel to the rear side outer surface 96. In the
present embodiment, the resin casing 88 is disposed sub-
stantially in parallel to the transverse direction of the vehicle
10, and so as to extend substantially upright, as shown in the
side elevational view of FIG. 7. The resin casing 88 is
disposed such that its bottom surface as seen in the longi-
tudinal direction of the vehicle 10 is opposed to the trans-
mission casing 20 (rear side outer surface 96), and such that
its rear surface 100 which is remote from the transmission
casing 20, namely, which is on the rear side of the vehicle
10, extends substantially upright. Namely, in order for the
resin casing 88 to reduce propagation of noises generated
due to vibrations of the transmission casing 20 to the
passenger compartment 24, it is preferable to dispose the
resin casing 88 such that an angle of a straight line normal
to the rear surface 100 with respect to the longitudinal
direction of the vehicle in the vertical plane falls within a
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range from +45° to -30°, more preferably, within a range
from about +30° to about -15°, where the angle of upward
inclination with respect to the longitudinal direction in the
vertical plane is positive. In the present embodiment, this
angle is substantially 0°. The location and posture of the
control component package unit 80 are suitably determined
while taking account of various factors such as: actually
detected vibrations of the transmission casing 20 and an
actually investigated sound pressure distribution of noises
generated by the transmission casing 20 during operation of
the transaxle 14; locations of sources of the noises of
different frequency bands; sound insulating properties of the
control component package unit 80 contributing to prevent
the propagation of the noises to the passenger compartment
24; and impact damping properties of the control component
package unit 80 in the event of head-on collision of the
vehicle 10.

[0045] The control component package unit 80 is prefer-
ably attached to the transmission casing 20 such that at least
a portion of the control component package unit 80 projects
in the rearward direction of the vehicle 10 from a rear end
position Pend of the rear side outer surface 96 of the
transmission casing 20, so that the control component pack-
age unit 80 comes into collision with the other member 102
such as the partition member 26, before its collision with the
transmission casing 20, upon rearward displacement of the
transmission casing 20 in the event of head-on collision of
the vehicle 10, whereby an impact on the vehicle 10 upon the
head-on collision is mitigated by deformation and breakage
of' the resin casing 88 of the control component package unit
80. In the present embodiment, the control component
package unit 80 is attached to the transmission casing 20
such that an entirety of the control component package unit
80 projects in the rearward direction of the vehicle 10 from
the rear end position Pend of the rear side outer surface 96
of the transmission casing 20. Described more specifically,
the control component package unit 80 is attached to the
transmission casing 20 through a pair of brackets 104 and
106 such that the resin casing 88 of the control component
package unit 80 is spaced apart from the rear side outer
surface 96. The read end position Pend is an extreme rear
end of a profile of the rear side outer surface 96 as seen in
the longitudinal direction of the vehicle 10 in the vertical
plane.

[0046] Each of the brackets 104 and 106 is formed of a
metallic material, for example, formed from an iron plate,
and is fixed to a corresponding one of right and left side
surfaces of the resin casing 88 with bolts 108, 110. The
left-side bracket 104 is a triangular plate which is provided
with integrally formed reinforcement beads (concavities and
convexities which are arcuate in cross section), and which is
fixed to a left side surface of the resin casing 88 with the pair
of bolts 108, at respective two vertically spaced-apart posi-
tions, and to an end face of the end covering 94 with a screw
112, at its forwardly extending front end portion. The screw
112 is screwed into the end covering 94 in the transverse
direction of the vehicle 10. The right-side bracket 106 is an
L-shaped plate which is provided with integrally formed
reinforcement beads, and which is fixed to a right side
surface of the resin casing 88 with the bolt 110, at its one end
portion, and to the outer surface of the main body 92 of the
transmission casing 20 with a screw 114, at the other end
portion. The screw 114 is screwed into the main body 92 in
the forward direction of the vehicle 10. These brackets 104
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and 106 permit the control component package unit 80 to be
attached to the transmission casing 20 in a predetermined
posture with a high degree of stability, with a reduced
number of bolts and screws.

[0047] In the attachment structure for attaching the control
component package unit 80 to the transmission casing 20
according to the present embodiment, the control component
package unit 80 is attached to the rear side outer surface 96
of the transmission casing 20, so that the control component
package unit 80 not only functions as a unit accommodating
the control components, but also as a noise insulating
member for reducing or preventing propagation of noises
generated by the transmission casing 20, toward the passen-
ger compartment 24 located on the rear side of the engine
room 22. Thus, the mere attachment of the control compo-
nent package unit 80 provides an effect of noise insulation,
and therefore permits reduction of the number of compo-
nents to be attached to the transmission casing 20, than
where a noise insulating covering or any other noise insu-
lating members is attached to the transmission casing 20.
Thus, the attachment structure according to the illustrated
embodiment makes it possible to effectively utilize a space
within the engine room 22.

[0048] Further, the resin casing 88 of the control compo-
nent package unit 80 is attached to the transmission casing
20 such that the angles of the straight line normal to the rear
surface 100 of the resin casing 88 with respect to the
longitudinal direction of the vehicle 10 in the vertical and
horizontal planes are substantially 0°. Namely, the resin
casing 88 in the form of a generally plate-like rectangular
parallelepiped body is attached to the transmission casing 20
such that the resin casing 88 is substantially parallel to the
transverse direction of the vehicle 10, and extends substan-
tially upright, so that the noises generated by the transmis-
sion casing 20 are effectively insulated by the control
component package unit 80. Furthermore, the entirety of the
resin casing 88 which has the rear surface 100 on the side of
the passenger compartment 24 is formed of the resin mate-
rial. Accordingly, vibrations can be effectively damped, and
the noises can be insulated with a high degree of efficiency.
[0049] In addition, the control component package unit 80
is attached to the transmission casing 20 such that the
entirety of the control component package unit 80 projects
in the rearward direction of the vehicle 10 from the rear end
position Pend of the rear side outer surface 96 of the
transmission casing 20. Accordingly, there is a high possi-
bility that the control component package unit 80 comes into
collision with the other member 102 such as the partition
member 26, before its collision with the transmission casing
20, upon rearward displacement of the transmission casing
20 in the event of head-on collision of the vehicle 10, for
example. Accordingly, it is expected that an impact on the
vehicle 10 upon the head-on collision is mitigated by
deformation and breakage of the resin casing 88 of the
control component package unit 80, and a degree of dam-
aging of the transmission casing 20 is reduced.

[0050] Furthermore, the control component package unit
80 is attached to the transmission casing 20 through the pair
of brackets 104 and 106 such that the resin casing 88 of the
control component package unit 80 is spaced apart from the
rear side outer surface 96. Accordingly, transmission of
vibrations from the transmission casing 20 to the resin
casing 88 of the control component package unit 80 is
reduced, so that the noise insulating effect is further
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improved, and the effect of mitigation of the impact on the
vehicle 10 in the event of the head-on collision of the vehicle
10 is further improved owing to flexural deformation (buck-
ling) of the brackets 104 and 106 together with deformation
of' the resin casing 88 of the control component package unit
80.

[0051] In the transaxle 14 in the illustrated embodiment, a
comparatively large amount of noises is generated by and
around the belt-and-pulley type continuously variable trans-
mission 34. However, the control component package unit
80 is located within the dimension of the belt-and-pulley
type continuously variable transmission 34 in the transverse
direction of the vehicle 10. Accordingly, the noises gener-
ated by the belt-and-pulley type continuously variable trans-
mission 34 are effectively insulated by the control compo-
nent package unit 80.

[0052] While the control component package unit 80 is
attached to the transmission casing 20 through the pair of
brackets 104 and 106 in the illustrated embodiment, the resin
casing 88 of the control component package unit 80 may be
fixed with a bolt 122 to an attachment seat 120 which is fixed
to the rear side outer surface 96 of the transmission casing
20 and protruding rearward of the vehicle 10, as shown in
FIG. 8, for example. Alternatively, the resin casing 88 may
be bonded with an adhesive to a rear surface of a spongy
member such as a cushion member 130 a front surface of
which is bonded with an adhesive to the rear side outer
surface 96, as shown in FIG. 9.

[0053] While the preferred embodiment of the invention
and its modifications have been described by reference to the
drawings, for illustrative purpose only, it is to be understood
that the present invention may be embodied with various
other changes and improvements which may occur to those
skilled in the art.

NOMENCLATURE OF ELEMENTS

[0054] 10: Vehicle

[0055] 16: Automatic transmission (Power transmitting
mechanism)

[0056] 18: Final speed reduction device (Power transmit-

ting mechanism)

[0057] 20: Transmission casing

[0058] 22: Engine room (Drive-power-source compart-
ment)

[0059] 34: Belt-and-pulley type continuously variable

transmission (Power transmitting mechanism)

[0060] 80: Control component package unit

[0061] 82: Shift control ECU (Control component)
[0062] 84: Solenoid drive circuit (Control component)
[0063] 86: Neutral switch (Control component)
[0064] 88: Resin casing (Container casing)

[0065] 96: Rear side outer surface

[0066] 100: Rear surface

[0067] 104, 106: Brackets

[0068] Pend: Rear end position

What is claimed is:

1. An attachment structure for attaching a control com-
ponent package unit to a transmission casing which accom-
modates a power transmitting mechanism of a vehicle and
which is disposed in a drive-power-source compartment in
a front section of the vehicle such that an axial direction of
the power transmitting mechanism is parallel to a transverse
direction of the vehicle, the control component package unit
including a container casing accommodating control com-
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ponents for controlling the vehicle, the attachment structure
being configured to attach the control component package
unit to a rear side part of an outer surface of the transmission
casing, such that a straight line normal to the rear side part
extends in a direction having a component of a rearward
direction of the vehicle.

2. The attachment structure according to claim 1, wherein
the container casing of the control component package unit
has a generally flat rear surface remote from the transmis-
sion casing, and is attached to the transmission casing such
that an angle of a straight line normal to the generally flat
rear surface of the container casing with respect to a longi-
tudinal direction of the vehicle in a vertical plane falls within
a range from +45° to -30°, where the angle of upward
inclination with respect to the longitudinal direction in the
vertical plane is positive.

3. The attachment structure according to claim 2, wherein
at least a part of the container casing of the control compo-
nent package unit, which has the generally flat rear surface,
is formed of a resin material.
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4. The attachment structure according to claim 1, wherein
the control component package unit is attached to the
transmission casing such that at least a portion of the control
component package unit projects in the rearward direction of
the vehicle from a rear end of a profile of the rear side part
of the outer surface of the transmission casing, in the
longitudinal direction of the vehicle in the vertical plane.

5. The attachment structure according to claim 1, wherein
the control component package unit is attached to the
transmission casing through a bracket device such that the
container casing of the control component package unit is
spaced apart from the rear side part of the outer surface of
the transmission casing.

6. The attachment structure according to claim 1, wherein
the transmission casing accommodates a belt-and-pulley
type continuously variable transmission as the power trans-
mitting mechanism, and at least a portion of the control
component package unit is located within a dimension of the
belt-and-pulley type continuously variable transmission in
the transverse direction of the vehicle.
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