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(54) VEHICLE

(57) A vehicle (3) includes a rear wheel driving sys-
tem (1) that is supported by a sub-frame (13) via brackets
(81A and 81B) and supporting portions (82A and 82B).
The rear wheel driving system (1) includes an extended
portion (93A, 93B) that extends from the rear wheel driv-
ing system (1) while inclined to a vertical direction or that
extends from the rear wheel driving system (1) in a hor-

izontal direction, and is arranged to abut on a top surface
(13f) of a joint flange (13e) of the sub-frame (13) when
an external force of a predetermined value or larger is
exerted on the rear wheel driving system (1) to displace
the rear wheel driving system (1), the mounted object,
by a predetermined amount or larger.



EP 3 078 524 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a vehicle in-
cluding a mounted object that is supported by a frame-
work member via a supporting member.

Background Art

[0002] Electric vehicles such as electric cars and hy-
brid cars include a motor for driving a vehicle as a mount-
ed object. However, since the motors for driving a vehicle
or the like are rather heavy objects, once they are moved
into an occupant space at the time of collision, a dynamic
adverse affect may be caused.
[0003] In order to solve this problem, technologies
have been conventionally proposed for controlling the
displacement of the objects that are mounted on vehicles
at the time of collision. For example, in the vehicle de-
scribed in patent literature 1, a vulnerable portion is pro-
vided, on the side of a battery unit of a power unit, to a
bracket for supporting the battery unit at a vehicle body,
while the other vulnerable portion is provided to a bracket
for supporting the opposite side of the power unit at the
vehicle body. In addition, the vulnerable portion on the
battery unit side is configured to be broken with smaller
impact load that is input from one end portion of the ve-
hicle body when the vehicle collides on one end side of
the vehicle in the front-rear direction than the impact load
that is input from the other end portion of the vehicle body
when the vehicle collides on the other end side of the
vehicle in the front-rear direction. The other vulnerable
portion on the opposite side to battery unit is configured
to be broken at the stage earlier than the stage where
the bracket vulnerable portion on the battery unit side is
broken when the vehicle collides on the one end side of
the vehicle in the front-rear direction, and broken with
larger impact load than the impact load at which the
bracket vulnerable portion on the battery unit side is bro-
ken when the vehicle collides on the other end side of
the vehicle in the front-rear direction. This configuration
detaches the power unit from the vehicle body with being
tilted position. It is described that this tilted position allows
the power unit to be displaced while running on the top
surface of the battery unit even if the power unit reaches
the battery unit, which prevents the power unit from
bumping into the battery unit head-on.

Prior Art Literature

Patent Literature

[0004] Patent Literature 1: JP-A-2009-61915

Summary of the Invention

Problem that the Invention is to Solve

[0005] However, it is difficult to break the bracket at
the time of collision to control the displacement of the
mounted object. To be specific, to predict the behavior
of the mounted object is not easy after the bracket is
broken, so that it is preferable that the mounted object
should not fall off without breaking a supporting member
for the mounted object as much as possible.
[0006] The present invention is to provide a vehicle
capable of inhibiting an mounted object from being dis-
placed at the time of collision, and suppressing the
mounted object from falling off.

Means for Solving the Problem

[0007] The present invention provides the following as-
pects.
[0008] According to a first aspect, there is provided a
vehicle (e.g., a vehicle 3) including a mounted object
(e.g., a rear wheel driving system 1), which is supported
by a framework member (e.g., a sub-frame 13) of the
vehicle with a supporting member (e.g., brackets 81A
and 81B, and supporting portions 82A and 82B), wherein
the mounted object includes an extending portion (e.g.,
extending portions 93A and 93B) that extends from the
mounted object while inclined to a vertical direction or
that extends from the mounted object in a horizontal di-
rection, and is arranged to abut on a surface (e.g., a top
surface 13f) of the framework member when an external
force of a predetermined value or larger is exerted on the
mounted object to displace the mounted object by a pre-
determined amount or larger, the surface facing upward
in the vertical direction.
[0009] In addition to the configuration in the first aspect,
a second aspect is characterized in that:

the mounted object is disposed offset to one side
(e.g., the rear side) of the vehicle with respect to a
center of the vehicle in a front-rear direction;
the framework member includes a pair of front-rear
framework members (e.g., sub-side frames 13A and
13B) that extends in the front-rear direction of the
vehicle, and a right-left framework member (e.g., a
front cross frame 13C) that extends in a right-left
direction of the vehicle and that is fixed to the pair of
front-rear framework members;
the mounted object is disposed on the one side with
respect to the right-left framework member; and
the extending portion extends from the mounted ob-
ject to the other side (e.g., the front side) in the front-
rear direction, and is formed such that, when an ex-
ternal force of a predetermined value or larger is ex-
erted on the mounted object from the one side to
displace the mounted object to the other side by a
predetermined amount or larger, the extending por-

1 2 



EP 3 078 524 A1

3

5

10

15

20

25

30

35

40

45

50

55

tion abuts on a surface of the right-left framework
member, the surface facing upward in the vertical
direction.

[0010] In addition to the configuration in the second
aspect, a third aspect is characterized in that
the vehicle further includes another right-left framework
member (e.g., a rear cross frame 13D) that is disposed
in parallel with the right-left framework member to sand-
wich the mounted object therebetween, and that is fixed
to the pair of front-rear framework members.
[0011] In addition to the configuration in the third as-
pect, a fourth aspect is characterized in that:

the supporting member includes a first supporting
member (e.g., supporting portions 82A and 82B) and
a second supporting member (e.g., brackets 81A
and 81B);
the mounted object includes fixing portions (e.g.,
front fixing portions 91A and 91B, and rear fixing por-
tions 92A and 92B) that are fixed to the first support-
ing member and the second supporting member; and
a first fixing portion (e.g., rear fixing portions 92A and
92B) of the fixing portions, the first fixing portion be-
ing disposed relatively closer to the one side, is dis-
posed at a higher position in the vertical direction
than a second fixing portion (e.g., front fixing portions
91A and 91B) of the fixing portions, the second fixing
portion being disposed closer to the other side.

[0012] In addition to the configuration in any one of the
first to fourth aspects, a fifth aspect is characterized in that
the extending portion includes two extending portions
that are disposed on a right side and a left side with re-
spect to a center of the mounted object in a right-left
direction.
[0013] In addition to the configuration in the fifth aspect,
a sixth aspect is characterized in that
the two extending portions are disposed in approximately
symmetrical positions with respect to the center in the
right-left direction.
[0014] In addition to the configuration in any one of the
second to fourth aspects, a seventh aspect is character-
ized in that
the right-left framework member includes another ex-
tending portion (e.g., a joint flange 13e) that extends from
the right-left framework member toward the mounted ob-
ject.
[0015] In addition to the configuration in the first aspect,
an eighth aspect is characterized in that:

the framework member includes a pair of front-rear
framework members (e.g., sub-side frames 13A and
13B) that extends in the front-rear direction of the
vehicle;
the extending portion includes a first extending por-
tion (e.g.,an extending portion 93B) that extends
from the mounted object to a left side of the vehicle

in the right-left direction, and a second extending por-
tion (e.g.,an extending portion 93A) that extends to
a right side of the vehicle in the right-left direction;
and
the first extending portion and the second extending
portion are formed such that, when an external force
of a predetermined value or larger is exerted on the
mounted object to displace the mounted object
downward in the vertical direction by a predeter-
mined amount or larger, the first extending portion
and the second extending portion abut on surfaces
of the pair of front-rear framework members, the sur-
faces facing upward in the vertical direction.

[0016] In addition to the configuration in any one of the
first to eighth aspects, a ninth aspect is characterized in
that
the extending portion extends in an approximately hori-
zontal direction.
[0017] In addition to the configuration in any one of the
first to ninth aspects, a tenth aspect is characterized in
that
the extending portion includes a protruding portion (e.g.,
a protruding portion 94) that extends further from a distal
end of the extending portion.
[0018] In addition to the configuration in any one of the
first to tenth aspects, an eleventh aspect is characterized
in that
the mounted object is a motor (e.g., first and second mo-
tors 2A and 2B) that drives a wheel (e.g., rear wheel Wr)
of the vehicle.

Advantage of the Invention

[0019] According to the first aspect, since the extend-
ing portion is arranged to abut on the surface of the frame-
work member that faces upward when an external force
of a predetermined value or larger is input to the vehicle
at the time of collision or the like, the mounted object can
be inhibited from being displaced, which can suppress
the mounted object from falling off the framework mem-
ber.
[0020] According to the second aspect, since when the
mounted object is disposed offset to one side, the ex-
tending portion extending on the other side is provided
because an external force input from the one side causes
larger displacement, the mounted object can be made to
reliably abut on the right-left framework member.
[0021] According to the third aspect, the another right-
left framework member can reduce the impact from the
other side. Further, since the framework members sur-
round the four surfaces of front, rear, right, and left of the
mounted object, the rigidity of the periphery of the mount-
ed object can be improved.
[0022] According to the fourth aspect, a large external
force could act on if an external force is exerted from the
one side of the motor when the mounted object is dis-
posed offset to the one side. Since the fixing portions of
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the supporting member have a positional relation such
that the first fixing portion that is disposed relatively closer
to the one side is disposed at a higher position in the
vertical direction than the second fixing portion that is
disposed closer to the other side, a moment which raises
the one side of the mounted object upward and lowers
the other side downward is generated when an external
force is input from the one side, and then the displace-
ment direction of the motor can be made to be a direction
away from an occupant space, which can improve the
safe performance at the time of collision.
[0023] According to the fifth aspect, since the extend-
ing portions are provided on the right side and the left
side, the extending portions make the mounted object
less likely to lose its posture (balance) after abutting.
[0024] According to the sixth aspect, since the extend-
ing portions are disposed at approximately mirror-sym-
metrical positions, the extending portions make the
mounted object much less likely to lose its posture after
abutting.
[0025] According to the seventh aspect, since the an-
other extending portion extends also from the right-left
framework member, the extending portion of the mount-
ed object is made to easily abut on the right-left frame-
work member.
[0026] According to the eighth aspect, the mounted ob-
ject can be made to reliably abut on the front-rear frame-
work members irrespective of the amount of displace-
ment in the front-rear direction. In addition, since the two
front-rear framework members are provided on the right
side and the left side, the front-rear framework members
make the mounted object less likely to lose its posture
after abutting.
[0027] According to the ninth aspect, the mounted ob-
ject can be made to less likely to fall off after abutting.
[0028] According to the tenth aspect, the extending
portion can be easily caught by the framework member,
thus preventing the mounted object from falling off.
[0029] According to the eleventh aspect, the motor,
which is heavy, can be prevented from falling off.

Brief Description of Drawings

[0030]

Fig. 1 is a block diagram showing a schematic con-
figuration of a hybrid vehicle according to an aspect
of the present invention.
Fig. 2 is a vertical sectional view of a rear wheel
driving system including a motor.
Fig. 3 is an enlarged sectional view of the rear wheel
driving system shown in Fig. 2 showing the upper
portion thereof.
Fig. 4 is a perspective view of the rear wheel driving
system supported by supporting members as viewed
obliquely from below on the front side.
Fig. 5 is a perspective view of the rear wheel driving
system supported by the supporting members as

viewed obliquely from above on the rear side.
Fig. 6 is a sectional view of the rear wheel driving
system supported by the supporting members.
Fig. 7 is a sectional view of the rear wheel driving
system supported by the supporting members.
Fig. 8 is a simplified sectional view of the rear wheel
driving system supported by supporting members
according to a modification showing the end portion
on the lateral side.
Fig. 9 is a perspective view of the rear wheel driving
system supported by supporting members according
to another modification as viewed obliquely from
above on the rear side.

Mode for Carrying out the Invention

[0031] Hereinafter, a vehicle according to an embodi-
ment will be described by taking a hybrid vehicle as an
example.
[0032] A vehicle 3 shown in Fig. 1 is a hybrid vehicle
including a driving system (hereinafter, referred to as a
front wheel driving system) 6 that is disposed in a vehicle
front portion and includes an internal combustion engine
4 and a motor 5 that are connected in series. While the
power of the front wheel driving system 6 is transmitted
to front wheels Wf via a transmission 7, the power of a
driving system (hereinafter, referred to as a rear wheel
driving system) 1 that is provided separately from the
front wheel driving system 6 and disposed lower than a
floor panel (not illustrated) in a vehicle rear portion is
transmitted to rear wheels Wr (RWr and LWr). The rear
wheel driving system 1 includes first and second motors
2A and 2B, and the power of the first motor 2A is trans-
mitted to the left rear wheel LWr while the power of the
second motor 2B is transmitted to the right rear wheel
RWr. The motor 5 of the front wheel driving system 6 and
the first and second motors 2A and 2B of the rear wheel
driving system 1 are connected to a battery 9, which al-
lows electric power supply from the battery 9 and energy
regeneration to the battery 9.
[0033] Fig. 2 is a vertical longitudinal sectional view of
the whole of the rear wheel driving system 1, and Fig. 3
is an enlarged sectional view of the upper portion of Fig.
2. A case 11 that is a housing of the rear wheel driving
system 1 includes a central case 11M disposed at an
approximately central portion in a vehicle width direction
(hereinafter, also referred to as a right and left direction
of the vehicle), and a left side case 11A and a right side
case 11B disposed on the right-left sides of the central
case 11M so as to sandwich the central case 11M ther-
ebetween. The case 11 has an approximately cylindrical
shape as a whole. Inside of the case 11, axle shafts 10A
and 10B for the rear wheels Wr, the first and second
motors 2A and 2B for driving the axle shafts, and first
and second planetary gear type speed reducers 12A and
12B that define first and second speed changers for de-
celerating the driving rotations of the first and second
motors 2A and 2B are disposed on a same rotating axis
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x. The axle shaft 10A, the first motor 2A, and the first
planetary gear type speed reducer 12A control driving of
the left rear wheel LWr, and the axle shaft 10B, the sec-
ond motor 2B, and the second planetary gear type speed
reducer 12B control driving of the right rear wheel RWr.
The axle shaft 10A, the first motor 2A, and the first plan-
etary gear type speed reducer 12A are disposed at bilat-
erally symmetrical positions with the axle shaft 10B, the
second motor 2B, and the second planetary gear type
speed reducer 12B in the vehicle width direction inside
the case 11.
[0034] Partition walls 18A and 18B extending in a radial
inner direction are provided respectively to the side cases
11A and 11B on the sides closer to the central case 11M.
The first and second motors 2A and 2B are disposed
respectively between the side cases 11A and 11B and
the partition walls 18A and 18B. In addition, the first and
second planetary gear type speed reducers 12A and 12B
are disposed in the spaces surrounded by the central
case 11M and the partition walls 18A and 18B. As shown
in Fig. 2, in the present embodiment, the left side case
11A and the central case 11M define a first case 11L to
house the first motor 2A and the first planetary gear type
speed reducer 12A while the right side case 11B and the
central case 11M define a second case 11R to house the
second motor 2B and the second planetary gear type
speed reducer 12B. The first case 11L includes a left
reservoir portion RL to reserve oil that defines a liquid
medium used to lubricate and/or cool at least one of the
first motor 2A and a power transmission path. The second
case 11R includes a right reservoir portion RR to reserve
oil used to lubricate and/or cool at least one of the second
motor 2B and the power transmission path.
[0035] A breather device 40 that establishes a com-
munication between the interior and the exterior of the
case 11 is provided to the rear wheel driving system 1,
and configured to release the inside air to the exterior via
a breather chamber 41 in order to prevent the inside air
from being extremely heated to high temperatures or be-
ing extremely pressurized to high pressures. The breath-
er chamber 41 is disposed above the case 11 in the ver-
tical direction, and made up of the space defined by an
external wall of the central case 11M, a first cylindrical
wall 43 extending approximately horizontally in the cen-
tral case 11M closer to the left side case 11A, a second
cylindrical wall 44 extending approximately horizontally
in the central case 11M closer to the right side case 11B,
a right-left dividing wall 45 that connects inner end por-
tions of the first and second cylindrical walls 43 and 44,
a baffle plate 47A mounted so as to abut on a distal end
portion of the first cylindrical wall 43 that is closer to the
left side case 11A, and a baffle plate 47B mounted so as
to abut on a distal end portion of the second cylindrical
wall 44 that is closer to the right side case 11B.
[0036] In the first and second cylindrical walls 43 and
44, and the right-left dividing wall 45 that define a lower
surface of the breather chamber 41, the first cylindrical
wall 43 is disposed more inside in the radial direction

than the second cylindrical wall 44, and the right-left sep-
arating wall 45 extends from an inner end portion of the
second cylindrical wall 44 to an inner end portion of the
first cylindrical wall 43 while reduced in diameter and
bending, and further extends in the radial inner direction
to reach a third cylindrical wall 46 that extends approxi-
mately horizontally. The third cylindrical wall 46 is dis-
posed more inside than both of the outer end portions of
the first cylindrical wall 43 and the second cylindrical wall
44 in the approximately center between the first cylindri-
cal wall 43 and the second cylindrical wall 44.
[0037] The baffle plates 47A and 47B are fixed to the
central case 11M so as to divide a space defined between
the first cylindrical wall 43 and the external wall of the
central case 11M or a space defined between the second
cylindrical wall 44 and the external wall of the central
case 11M respectively from the first planetary gear type
speed reducer 12A or the second planetary gear type
speed reducer 12B.
[0038] In addition, in the central case 11M, an external
communication passageway 49 that establishes a com-
munication between the breather chamber 41 and the
exterior of the case 11 is connected to a top surface of
the breather chamber 41 in the vertical direction. An end
portion 49a provided to the external communication pas-
sageway 49 on the breather chamber side is oriented
downward in the vertical direction. Consequently, oil is
prevented from being discharged to the exterior through
the external communication passageway 49.
[0039] In the first and second motors 2A and 2B, stators
14A and 14B are fixed respectively to the side cases 11A
and 11B, and rotors 15A and 15B having an annular
shape are disposed respectively on inner circumference
sides of the stators 14A and 14B so as to be relatively
rotatable to the stators 14A and 14B. Cylindrical shafts
16A and 16B that surround the outer circumferences of
the axle shafts 10A and 10B are connected respectively
to inner circumferential portions of the rotors 15A and
15B. The cylindrical shafts 16A and 16B are supported
respectively by end walls 17A and 17B of the side cases
11A and 11B and the partition walls 18A and 18B via
bearings 19A and 19B so as to be relatively rotatable to
the axle shafts 10A and 10B coaxially. Resolvers 20A
and 20B arranged to feed back information on rotational
positions of the rotors 15A and 15B to a controller (not
illustrated) for controlling the first and second motors 2A
and 2B are provided to the end walls 17A and 17B on
the outer circumferences of the cylindrical shafts 16A and
16B at the end portions.
[0040] The first and second planetary gear type speed
reducers 12A and 12B include sun gears 21A and 21B,
ring gears 24A and 24B disposed on outer circumferential
sides of the sun gears 21A and 21B, a plurality of plan-
etary gears 22A and 22B arranged to mesh with the sun
gears 21A and 21B and the ring gears 24A and 24B, and
planetary carriers 23A and 23B arranged to support the
planetary gears 22A and 22B. Driving forces of the first
and second motors 2A and 2B are input from the sun
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gears 21A and 21B, and the decelerated driving forces
are output to the axle shafts 10A and 10B via the plane-
tary carriers 23A and 23B.
[0041] The sun gear 21A and the cylindrical shaft 16A
are of a monolithic construction while the sun gear 21B
and the cylindrical shaft 16B are of a monolithic construc-
tion. The planetary gears 22A and 22B define double
pinions including first pinions 26A and 26B larger in di-
ameter and arranged to mesh directly with the sun gears
21A and 21B, and second pinions 27A and 27B smaller
in diameter than the first pinions 26A and 26B. The first
pinion 26A and the second pinion 27A are of a monolithic
construction while being coaxial and offset in the axial
direction, and the first pinion 26B and the second pinion
27B are of a monolithic construction while being coaxial
and offset in the axial direction. The planetary gears 22A
and 22B are supported by pinion shafts 32A and 32B of
the planetary carriers 23A and 23B via needle bearings
31A and 31B. The planetary carriers 23A and 23B have
axial inner end portions that extend in the radial inner
direction, and are spline fitted to the axle shafts 10A and
10B to be supported so as to be integrally rotatable there-
with while supported by the partition walls 18A and 18B
via bearings 33A and 33B.
[0042] The ring gears 24A and 24B include gear por-
tions 28A and 28B that have inner circumferential sur-
faces arranged to mesh with the second pinion gears
27A and 27B smaller in diameter, small diameter portions
29A and 29B smaller in diameter than the gear portions
28A and 28B and disposed facing each other in the mid-
dle position of the case 11, and connecting portions 30A
and 30B arranged to connect axially inner end portions
of the gear portions 28A and 28B and axially outer end
portions of the small diameter portions 29A and 29B to-
gether in the radial direction.
[0043] The gear portions 28A and 28B face each other
in the axial direction while sandwiching the third cylindri-
cal wall 46 disposed at an end portion of the right-left
dividing wall 45 of the central case 11M in the radial inner
direction. The small diameter portions 29A and 29B have
outer circumferential surfaces arranged to be spline fitted
to inner races 51 of a one-way clutch 50 to be described
later. The ring gears 24A and 24B are connected to each
other so as to integrally rotate with the inner races 51 of
the one-way clutch 50.
[0044] A hydraulic brake 60 that constitutes a brake
unit for the ring gear 24B is disposed on the side of the
second planetary gear type speed reducer 12B between
the second cylindrical wall 44 of the central case 11M
that constitutes the case 11 and the gear portion 28B of
the ring gear 24B so as to overlap the first pinion 26B in
the radial direction and to overlap the second pinion 27B
in the axial direction. In the hydraulic brake 60, a plurality
of fixed plates 35 that are spline fitted to an inner circum-
ferential surface of the second cylindrical wall 44, and a
plurality of rotational plates 36 that are spline fitted to an
outer circumferential surface of the gear portion 28B of
the ring gear 24B are disposed alternately in the axial

direction, and these plates 35 and 36 are operated to be
engaged with and disengaged from each other by an
piston 37 having an annular shape. The piston 37 is
housed in a cylinder chamber having an annular shape
that is defined between the right-left dividing wall 45 and
the third cylindrical wall 46 in the central case 11M so as
to reciprocate freely therein. Further, the piston 37 is
urged in a direction in which the fixed plates 35 and the
rotational plates 36 are disengaged from each other in a
normal state by an elastic member 39 supported by a
bearing seat 38 provided on an outer circumferential sur-
face of the third cylindrical wall 46.
[0045] To describe this in greater detail, the space de-
fined between the right-left dividing wall 45 and the piston
37 defines a working chamber S into which oil is directly
introduced. When the pressure of the oil introduced into
the working chamber S overcomes the urging force of
the elastic member 39, the piston 37 moves forward
(rightward), and the fixed plates 35 and the rotational
plates 36 are pressed against to be engaged with each
other. On the other hand, when the urging force of the
elastic member 39 overcomes the pressure of the oil in-
troduced into the working chamber S, the piston 37
moves rearward (leftward), and the fixed plates 35 and
the rotational plates 36 are separated to be disengaged
from each other. It is to be noted that the hydraulic brake
60 is connected to an oil pump 70 (refer to Fig. 4).
[0046] In the case of this hydraulic brake 60, while the
fixed plates 35 are supported by the second cylindrical
wall 44 extending from the right-left dividing wall 45 of
the central case 11M that constitutes the case 11, the
rotational plates 36 are supported by the gear portion
28B of the ring gear 24B. Thus, when pressed against
each other by the piston 37, both the plates 35 and 36
are brought into frictional engagement with each other,
whereby a braking force acts on to fix the ring gear 24B.
When the engagement by the piston 37 is released from
that state, the ring gear 24B is permitted to rotate freely.
Since the ring gears 24A and 24B are connected to each
other as described above, engaging the hydraulic brake
60 makes a braking force act also on to fix the ring gear
24A, whereby disengaging the hydraulic brake 60 per-
mits also the ring gear 24A to rotate freely.
[0047] A space portion is also ensured between the
connecting portions 30A and 30B of the ring gears 24A
and 24B facing each other in the axial direction. The one-
way clutch 50 is disposed within the space portion, the
one-way clutch 50 being arranged to transmit only power
in one direction to the ring gears 24A, 24B and to cut off
power in the other direction. The one-way clutch 50 in-
cludes a large number of sprags 53 interposed between
the inner races 51 and an outer race 52, and the inner
races 51 are arranged to integrally rotate with the small
diameter portions 29A and 29B of the ring gears 24A and
24 by being spline fitted thereto. In addition, the outer
race 52 is positioned by the third cylindrical wall 46 and
is prevented from rotating.
[0048] The one-way clutch 50 is arranged to be en-
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gaged with to lock the rotation of the ring gears 24A and
24B when the vehicle 3 travels forward with the power
by the first and second motors 2A and 2B. To be more
specific, the one-way clutch 50 is brought into the en-
gaged state when the rotational power of the first and
second motors 2A and 2B in a forward direction (the ro-
tational direction when the vehicle 3 travels forward) is
input into the rear wheels Wr while being brought into the
disengaged state when the rotational power of the first
and second motors 2A and 2B in the reverse direction is
input into the rear wheels Wr. In addition, the one-way
clutch 50 is brought into the disengaged state when the
rotational power of the rear wheels Wr in the forward
direction is input into the first and second motors 2A and
2B while being brought into the engaged state when the
rotational power of the rear wheels Wr in the reverse
direction is input into the first and second motors 2A and
2B.
[0049] In addition, as shown in Fig. 4, the oil pump 70
that is one of accessories is fixed to a front surface 11c
of the central case 11M. The oil pump 70 is, for example,
a trochoidal pump. The oil pump 70 is arranged to suck
in oil reserved in right and left reservoirs RL and RR by
being driven by a motor (not illustrated) such as a position
sensor-less brushless DC motor to lubricate and cool the
constituent members via lubrication paths 79A and 79B
provided in the mechanism parts such as the case 11
and the axle shafts 10A and 10B.
[0050] As described above, in the rear wheel driving
system 1 according to the present embodiment, the one-
way clutch 50 and the hydraulic brake 60 are disposed
in parallel on the power transmission path between the
first and second motors 2A and 2B and the rear wheels
Wr. The hydraulic brake 60 is controlled to be brought
into a disengaged state, a weakly engaged state, or an
engaged state by the pressure of oil supplied from the
oil pump 70 in accordance with the travelling state of the
vehicle or the engaged/disengaged state of the one-way
clutch 50. For example, when the vehicle 3 is made to
travel forward by the power driving of the first and second
motors 2A and 2B (at low vehicle speeds or middle ve-
hicle speeds), the one-way clutch 50 is engaged to be
brought into a power transmittable state. However, even
when the one-way clutch 50 is brought into the disen-
gaged state because the hydraulic brake 60 is controlled
to be brought into the weakly engaged state to tempo-
rarily reduce the input of rotational power in the forward
direction from the first and second motors 2A are 2B,
power transmission between the first and second motors
2A and 2B and the rear wheels Wr can be prevented from
becoming unperformable. In addition, when the vehicle
3 is made to travel forward by the power driving of the
internal combustion engine 4 and/or the motor 5 (at high
vehicle speeds), the one-way clutch 50 is disengaged to
control the hydraulic brake 60 to be brought into the dis-
engaged state, whereby the first and second motors 2A
and 2B are prevented from overspeeding. On the other
hand, when the vehicle 3 is reversed or is decelerated

to regenerate energy, the one-way clutch 50 is disen-
gaged, so that by controlling the hydraulic brake 60 to be
brought into the engaged state, the rotational power in
the reverse direction from the first and second motors 2A
and 2B is output to the rear wheels Wr, or the rotational
power in the forward direction of the rear wheels Wr is
input into the first and second motors 2A and 2B.
[0051] Next, referring to Figs. 4 and 7, a supporting
construction of the rear wheel driving system 1 will be
described in detail.
[0052] As is obvious from Fig. 1, the rear wheel driving
system 1 is disposed offset to the rear side with respect
to the center of the vehicle 3 in the front-rear direction,
and an occupant space C is disposed in front of and
above the rear wheel driving system 1 (refer to Fig. 6).
As shown in Figs. 4 and 5, the rear wheel driving system
1 is supported by the sub-frame 13 supported by a pair
of side frames 80A and 80B extending in the front-rear
direction. The sub-frame 13 is a frame member having
an approximately rectangular shape that is formed of the
pair of sub-side frames 13A and 13B extending in the
front-rear direction of the vehicle 3, and the front cross
frame 13C and the rear cross frame 13D extending in
the right-left direction of the vehicle 3 and fixed to the pair
of sub-side frames 13A and 13B. The frame member
includes a space where the rear wheel driving system 1
is disposed in the center.
[0053] As shown in FIG. 6, a pair of brackets 81A and
81B is fixed to the front cross frame 13C with bolts in
symmetrical positions with respect to the center of the
vehicle 3 in the right-left direction. In addition, supporting
portions 82A and 82B penetrate the rear cross frame 13D
in positions corresponding to the pair of brackets 81A
and 81B in the right-left direction. Mounting members 85
into which bolts 84 are inserted via elastic members 83
are fixed to the brackets 81A and 81B and the supporting
portions 82A and 82B of the rear cross frame 13D.
[0054] Front fixing portions 91A and 91B in which in-
ternal threads are formed are provided to the case 11 of
the rear wheel driving system 1 supported by the sub-
frame 13 while protruding on the front surface 11c so as
to correspond to the pair of the brackets 81A and 81B.
In addition, rear fixing portions 92A and 92B in which
internal threads are formed are provided to the case 11
while protruding on a rear surface 11d so as to corre-
spond to the supporting portions 82A and 82B of the rear
cross frame 13D.
[0055] As shown in FIG. 5, two extending portions 93A
and 93B extending forward in the approximately horizon-
tal direction are provided on a top surface 11e of the case
11 at both the end portions in the right-left direction so
as to be disposed in approximately symmetrical positions
with respect to the center in the right-left direction of the
rear wheel driving system 1. Protruding portions 94 pro-
vided to the extending portions 93A and 93B at the distal
end portions face the front cross frame 13C via prede-
termined spaces. A joint flange 13e extends rearward in
the approximately horizontal direction from the front
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cross frame 13C toward the rear wheel driving system
1. The protruding portions 94 are disposed behind in the
front-rear direction by a space S1 and above by a space
S2 with respect to the top surface 13f of the joint flange
13e as described later.
[0056] In addition, among the front fixing portions 91A
and 91B and the rear fixing portions 92A and 92B pro-
vided to the case 11 of the rear wheel driving system 1,
the ones on the side of the vehicle 3 where the rear wheel
driving system 1 is disposed, that is, the rear fixing por-
tions 92A and 92B disposed on the rear side are disposed
at higher positions in the vertical direction than the front
fixing portions 91A and 91B disposed on the front side
of the vehicle 3.
[0057] The rear wheel driving system 1 is fixed to the
sub-frame 13 by disposing the rear wheel driving system
1 inside the sub-frame 13, making the front fixing portions
91A and 91B of the case 11 face the brackets 81A and
81B, making the rear fixing portions 92A and 92B of the
case 11 face the supporting portions 82A and 82B of the
rear cross frame 13D, and fastening the bolts 84 from
the outside of the mounting members 85. At this time,
the extending portions 93A and 93B provided to the case
11 have the protruding portions 94 at their distal ends,
the protruding portions 94 being separated from the joint
flange 13e while being disposed behind in the front-rear
direction by the space S1 with respect to the joint flange
13e of the front cross frame 13C and above by the space
S2 with respect to the top surface 13f of the joint flange
13e as shown in FIG. 7.
[0058] In the rear wheel driving system 1 fixed to the
sub-frame 13, an imaginary straight line y that passes
through the centers of the front fixing portions 91A and
91B (the centers of the bolt holes) and the centers of the
rear fixing portions 92A and 92B (the centers of the bolt
holes) is inclined from upward to downward and from
rearward to forward (to the bottom right in Fig. 6). It is
preferable that the imaginary straight line y should be
inclined, for example, at an angle of 0.5° to 5° with respect
to the horizontal plane.
[0059] By disposing the rear wheel driving system 1
disposed on the rear side of the vehicle 3 so as to be
inclined in a front down manner from upward to downward
and from rearward to forward as described above, a
clockwise moment M is produced which raises the rear
side of the rear wheel driving system 1 upward and lowers
the front side downward as shown in Fig. 6 if an external
force of a predetermined value or larger is exerted on the
vehicle 3 when the vehicle 3 is involved in a collision from
the rear side (hereinafter, referred to as a rear collision)
that would have a larger effect on the rear wheel driving
system 1. The rear wheel driving system 1 is displaced
in the direction indicated by an arrow T in Fig. 6, that is,
in a direction away from the occupant space by the ex-
ternal force applied and the moment M produced at the
time of the rear collision. At this time, as the rear wheel
driving system 1 is displaced, the protruding portions 94
of the extending portions 93A and 93B, which are dis-

posed behind in the front-rear direction by the space S1
and above by the space S2 with respect to the joint flange
13e of the front cross frame 13C, abut on the top surface
13f of the joint flange 13e. Thus, the displacement of the
rear wheel driving system 1 is restricted by the joint flange
13e while the rear wheel driving system 1 are supported
by the brackets 81A and 81B and the joint flange 13e.
Thus, the load from the rear wheel driving system 1 can
be shared by the brackets 81A and 81B and the joint
flange 13e, which can prevent the brackets 81A and 81B
from being broken. Furthermore, the protruding portions
94 of the extending portions 93A and 93B do not abut on
the top surface 13f of the joint flange 13e in a normal
state, but abut only when the rear wheel driving system
1 is displaced by a predetermined amount or larger, so
that vibrations or the like of the rear wheel driving system
1 in a normal state can be prevented from being unnec-
essarily transmitted to the front cross frame 13C that is
on the vehicle side.
[0060] In addition, because a distance L1 from a rotat-
ing axis x of the first and second motors 2A and 2B to
the distal end portions of the rear fixing portions 92A and
92B is shorter than a distance L2 from the rotating axis
x to the distal end portions of the front fixing portions 91A
and 91B, even though the clockwise moment M is pro-
duced when the rear wheel driving system 1 moves, the
longer side moves away from the occupant space, which
can further prevent the occupant space from being af-
fected adversely.
[0061] As described above, according to the present
embodiment, the extending portions 93A and 93B ex-
tending forward from the rear wheel driving system 1 are
arranged to abut on the top surface 13f of the joint flange
13e of the front cross frame 13C when an external force
of a predetermined value or larger is exerted from behind
on the rear wheel driving system 1 disposed offset to the
rear side, and the rear wheel driving system 1 is displaced
forward by a predetermined amount or larger. With this
configuration, when an external force of a predetermined
value or larger is input to the vehicle 3 at the time of rear
collision or the like, the rear wheel driving system 1 can
be inhibited from being displaced, which can suppress
the rear wheel driving system 1 from falling off the sub-
frame 13. In addition, since the load from the rear wheel
driving system 1 can be shared by the brackets 81A and
81B and the joint flange 13e, the brackets 81A and 81B
can be prevented from being broken.
[0062] In addition, since the sub-frame 13 includes not
only the front cross frame 13C but also the rear cross
frame 13D disposed in parallel with the front cross frame
13C and fixed to the pair of sub-side frames 13A and
13B, the impact at the time of rear collision can be re-
duced. Further, since the sub-frame 13 surrounds the
four surfaces of front, rear, right, and left of the rear wheel
driving system 1, the rigidity of the periphery of the rear
wheel driving system 1 can be improved.
[0063] In addition, since the rear fixing portions 92A
and 92B of the rear wheel driving system 1 are disposed
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at higher positions in the vertical direction than the front
fixing portions 91A and 91B, the moment M, which raises
the rear side of the rear wheel driving system 1 upward
and lowers the front side downward, is produced. Thus,
the displacement direction of the rear wheel driving sys-
tem 1 can be made to be a direction away from the oc-
cupant space, which can improve the safe performance
at the time of collision.
[0064] In addition, since the two extending portions
93A and 93B are provided on the right side and the left
side with respect to the center of the rear wheel driving
system 1 in the right-left direction, the extending portions
93A and 93B make the rear wheel driving system 1 less
likely to lose its posture after abutting on the top surface
13f of the joint flange 13e. Furthermore the number of
the extending portions 93A and 93B is not limited to two,
and one extending portion may be provided, or three or
more extending portions may be provided. Since the ex-
tending portions 93A and 93B are disposed at approxi-
mately mirror-symmetrical positions, the extending por-
tions 93A and 93B make the rear wheel driving system
1 much less likely to lose its posture after abutting.
[0065] In addition, since the extending portions 93A
and 93B extend in the approximately horizontal direction,
the rear wheel driving system 1 is made to less likely to
fall off after abutting. Further, since the extending por-
tions 93A and 93B include the protruding portions 94 that
further extend from their distal ends, the extending por-
tions 93A and 93B can be easily caught by the front cross
frame 13C, preventing the rear wheel driving system 1
from falling off. Furthermore the extending portions 93A
and 93B may not extend in the approximately horizontal
direction. The extending portions 93A and 93B may only
be inclined to the vertical direction, and the protruding
portions 94 may not be provided.
[0066] In addition, since the joint flange 13e extending
from the front cross frame 13C toward the rear wheel
driving system 1 is provided, the extending portions 93A
and 93B of the rear wheel driving system 1 are made to
easily abut on the front cross frame 13C. Furthermore
the front cross frame 13C may not include the joint flange
13e necessarily, and the extending portions 93A and 93B
may be disposed so as to abut on the top surface of the
front cross frame 13C that faces upward in the vertical
direction at the time of rear collision as shown in Fig. 8.
In this case, in the state where an external force of a
predetermined value or larger is not exerted, the extend-
ing portions 93A and 93B of the rear wheel driving system
1 are separated from the front cross frame 13C while
being disposed behind in the front-rear direction by the
space S1 with respect to the front cross frame 13C and
above by the space S2 with respect to the top surface
13f of the front cross frame 13C. Shown in the example
in Fig. 8 is a case where the extending portions 93A and
93B include no protruding portions 94.
[0067] Furthermore the supporting construction of the
rear wheel driving system 1 described above may be
applied not only to the rear wheel driving system 1 but

also to the front wheel driving system 6. In this case, the
extending portions 93A and 93B extending rearward are
provided to the top surface 11e, and the protruding por-
tions 94 provided to the extending portions 93A and 93B
at the distal end portions are disposed facing the rear
cross frame 13D via predetermined spaces.
[0068] In addition, while described as an example in
the above-described embodiment are the extending por-
tions 93A and 93B extending forward in the approximate-
ly horizontal direction on the top surface 11e of the case
11 at both the end portions in the right-left direction, the
two extending portions 93A and 93B may extend in di-
rections opposite to each other in the right-left direction.
To be specific, as shown in FIG. 9, the extending portion
93B disposed at the left end portion of the case 11 is
disposed above the sub-side frame 13B by a predeter-
mined space by being disposed so as to extend upward
to be then bent leftward while the extending portion 93A
disposed at the right end portion of the case 11 is dis-
posed above the sub-side frame 13A by a predetermined
space by being disposed so as to extend upward to be
then bent rightward.
[0069] Since the extending portions 93A and 93B are
provided as described above, when the rear wheel driv-
ing system 1 is displaced in the direction indicated by the
arrow T in Fig. 6, that is, in the direction away from the
occupant space, by an external force applied and the
moment M produced at the time of the rear collision, the
extending portions 93A and 93B, which are disposed
above the sub-side frames 13A and 13B by a predeter-
mined space, abut on the top surfaces of the sub-side
frames 13A and 13B as the rear wheel driving system 1
is displaced downward in the vertical direction. Thus, the
displacement of the rear wheel driving system 1 down-
ward in the vertical direction is restricted by the sub-side
frames 13A and 13B while supported by the brackets
81A and 81B and the sub-side frames 13A and 13B.
Thus, the load from the rear wheel driving system 1 can
be shared by the brackets 81A and 81B and the sub-side
frames 13A and 13B, which can prevent the brackets
81A and 81B from being broken.
[0070] Furthermore in this case, the rear wheel driving
system 1 can be made to reliably abut on the sub-side
frames 13A and 13B irrespective of the amount of dis-
placement of the rear wheel driving system 1 in the front-
rear direction. In addition, since the sub-side frames 13A
and 13B are disposed on the right side and the left side,
the sub-side frames 13A and 13B make the rear wheel
driving system 1 less likely to lose its posture after abut-
ting.
[0071] The invention is not limited to the embodiments
that have been described above and hence can be mod-
ified or improved as required.
[0072] For example, in the present embodiments,
while a hybrid vehicle is described as a vehicle to which
the present invention is applied, the present invention is
not limited to these aspects. For example, the invention
may be applied to an electric vehicle that uses only a
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motor as a drive source.
[0073] In addition, in the above-described aspects,
while the rear wheel driving system 1 including the first
and second motors 1A and 2A and the first and second
planetary gear type speed reducers 12A and 12B is de-
scribed as an example of a mounted object, one, or two
or more motors or speed changers may be included, and
the mounted object is not limited specifically only if it can
be mounted on the vehicle.
[0074] This patent application is based on Japanese
Patent Application (No. 2013-249617) filed on December
2, 2013, the contents of which are incorporated herein
by reference.

Description of Reference Numerals and Characters

[0075]

1 Rear wheel driving system (mounted
object)

2A First motor (motor)
2B Second motor (motor)
3 Vehicle
13 Sub-frame (framework member)
13e joint flange
13A and 13B Sub-side frames (front-rear framework

members)
13C Front cross frame (right-left framework

member)
13D Rear cross frame (another right-left

framework member)
13f Top surface
81A and 81B Brackets (second supporting member)
82A and 82B Supporting portions (first supporting

member)
91A and 91B Front fixing portions (second fixing por-

tion)
92A and 92B Rear fixing portions (first fixing portion)
93A and 93B Extending portions
94 Protruding portions
Wr Rear wheels (wheels)

Claims

1. A vehicle comprising a mounted object, which is sup-
ported by a framework member of the vehicle with a
supporting member, wherein
the mounted object comprises an extending portion
that extends from the mounted object while inclined
to a vertical direction or that extends from the mount-
ed object in a horizontal direction, and is arranged
to abut on a surface of the framework member when
an external force of a predetermined value or larger
is exerted on the mounted object to displace the
mounted object by a predetermined amount or larg-
er, the surface facing upward in the vertical direction.

2. The vehicle according to Claim 1, wherein:

the mounted object is disposed offset to one side
of the vehicle with respect to a center of the ve-
hicle in a front-rear direction;
the framework member includes a pair of front-
rear framework members that extends in the
front-rear direction of the vehicle, and a right-left
framework member that extends in a right-left
direction of the vehicle and that is fixed to the
pair of front-rear framework members;
the mounted object is disposed on the one side
with respect to the right-left framework member;
and
the extending portion extends from the mounted
object to the other side in the front-rear direction,
and is formed such that, when an external force
of a predetermined value or larger is exerted on
the mounted object from the one side to displace
the mounted object to the other side by a pre-
determined amount or larger, the extending por-
tion abuts on a surface of the right-left framework
member, the surface facing upward in the verti-
cal direction.

3. The vehicle according to Claim 2, further comprising
another right-left framework member that is dis-
posed in parallel with the right-left framework mem-
ber to sandwich the mounted object therebetween,
and that is fixed to the pair of front-rear framework
members.

4. The vehicle according to Claim 3, wherein:

the supporting member includes a first support-
ing member and a second supporting member;
the mounted object includes fixing portions that
are fixed to the first supporting member and the
second supporting member; and
a first fixing portion of the fixing portions, the first
fixing portion being disposed relatively closer to
the one side, is disposed at a higher position in
the vertical direction than a second fixing portion
of the fixing portions, the second fixing portion
being disposed closer to the other side.

5. The vehicle according to any one of Claims 1 to 4,
wherein
the extending portion includes two extending por-
tions that are disposed on a right side and a left side
with respect to a center of the mounted object in a
right-left direction.

6. The vehicle according to Claim 5, wherein
the two extending portions are disposed in approxi-
mately symmetrical positions with respect to the
center in the right-left direction.
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7. The vehicle according to any one of Claims 2 to 4,
wherein
the right-left framework member includes another
extending portion that extends from the right-left
framework member toward the mounted object.

8. The vehicle according to Claim 1, wherein:

the framework member includes a pair of front-
rear framework members that extends in the
front-rear direction of the vehicle;
the extending portion includes a first extending
portion that extends from the mounted object to
a left side of the vehicle in the right-left direction,
and a second extending portion that extends to
a right side of the vehicle in the right-left direc-
tion; and
the first extending portion and the second ex-
tending portion are formed such that, when an
external force of a predetermined value or larger
is exerted on the mounted object to displace the
mounted object downward in the vertical direc-
tion by a predetermined amount or larger, the
first extending portion and the second extending
portion abut on surfaces of the pair of front-rear
framework members, the surfaces facing up-
ward in the vertical direction.

9. The vehicle according to any one of Claims 1 to 8,
wherein
the extending portion extends in an approximately
horizontal direction.

10. The vehicle according to any one of Claims 1 to 9,
wherein
the extending portion includes a protruding portion
that extends further from a distal end of the extending
portion.

11. The vehicle according to any one of Claims 1 to 10,
wherein
the mounted object is a motor that drives a wheel of
the vehicle.
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