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Description

[Technical Field]

[0001] The present invention relates to a motor sup-
porting structure.

[Background Art]

[0002] In a conventional mount structure of a power
train including an engine and a transmission, right and
left side frames are connected with each other by a front
cross member and a suspension cross member and en-
gine mounts disposed at the right and left side frames
and suspension cross member support the power train
(refer to Patent Literature 1 and 2).

[Citation List]

[Patent Literature]

[0003]

[Patent Literature 1] Japanese Patent Application
Laid-Open No. 2000-120770
[Patent Literature 2] European Patent No EP
1386827

[Summary of Invention]

[Technical Problem]

[0004] Compared with vibration of an engine, vibration
of a motor extends to a high frequency range. Therefore,
mounting a motor with a mount structure for mounting an
engine may excite a natural vibration of the side frame
or suspension cross member in the high frequency range
which is not expected to be caused by the engine, thus
quality of quietness or vibration damping characteristics,
as the case may be, is degraded.
[0005] It is an object of the present invention to sup-
press the degrading of quality of quietness or vibration
damping characteristics which may be caused when a
motor is adopted for a power train.

[Solution to Problem]

[0006] For achieving the above object, a motor sup-
porting structure of the present invention includes: a ve-
hicle body member which is a part of a vehicle body; a
left side frame and a right side frame which extend in a
vehicle forward and backward direction below the vehicle
body member; a front cross frame and a rear cross frame
which extend in a vehicle left and right direction below
the vehicle body member and are connected to front end
sides and back end sides of the left and right side frames;
frame supporting members fixed, when viewed from
above the vehicle body, to cross portions which are de-

fined as portions where the side frames and the cross
frames meet with each other, the frame supporting mem-
bers being adapted to elastically support the side frames
and cross frames by way of elastic bodies included in the
frame supporting members; a motor for driving a vehicle
which is disposed, when viewed from above the vehicle
body, in an area surrounded by the left and right side
frames and the front and rear cross frames ; a motor sup-
porting member for elastically supporting a front side of
the motor by fixing the front side of the motor to a side
frame of the side frames and the front cross frame by
way of an elastic body included in the motor supporting
member; a side frame side connecting member for con-
necting the side frame with the motor supporting mem-
ber, to thereby fix the motor supporting member to the
side frame; and a cross frame side connecting member
for connecting the front cross frame with the motor sup-
porting member, to thereby fix the motor supporting
member to the front cross frame.

[Advantageous Effects of Intention]

[0007] With the motor supporting structure according
to the present invention, vibration of a motor is transmit-
ted and dispersed to side frames and a cross frame
through motor supporting members, side frame side con-
necting members and cross frame side connecting mem-
bers, thereby suppressing vibration transmission to a ve-
hicle body member. Thus, the degrading of quality of qui-
etness or vibration damping characteristics, which is ob-
served when the motor instead of an engine is used for
driving a vehicle, can be prevented.

[Brief Description of Drawings]

[0008]

[Fig. 1] Fig. 1 is a plan view of a motor supporting
structure.
[Fig. 2] Fig. 2 is a perspective view of the motor sup-
porting structure.
[Fig. 3] Fig. 3 is a vehicle front view showing a right
side bracket.
[Fig. 4] Fig. 4 is a vehicle right side view showing the
right side bracket.
[Fig. 5] Fig. 5 shows vibration transmission to a ve-
hicle body.
[Fig. 6] Fig. 6 is a diagram explaining about a drum
mode.
[Fig. 7] Fig. 7 is a diagram explaining about ring
modes.

[Description of Embodiments]

[0009] Hereinafter, an embodiment of the present in-
vention is to be set forth based on drawings.
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<Structure>

[0010] Fig. 1 is a plan view of a motor supporting struc-
ture 10.
[0011] Fig. 2 is a perspective view of the motor sup-
porting structure 10.
[0012] A pair of a right side front side member 1 and a
left side front side member 1 extend in a forward-and-
backward direction of a vehicle body, where each of the
right and left side members 1, 1 is bent or curved such
that the rear part of each of the right and left side members
1, 1 is located under a dash panel 2. There is provided
a sub-frame 4 to which a motor 3 for driving a vehicle is
mounted, where the sub-frame 4 is square frame-shaped
in plan view and is disposed under the front side members
1,1. The motor 3 constitutes a rotational driving source
of a power train and is disposed in a region which is,
when viewed from above the vehicle, surrounded by the
square frame-shaped sub-frame 4.
[0013] The square frame-shaped sub-frame 4 has a
loop structure formed by providing (connecting) a front
cross frame 11 and a rear cross frame 12 each of which
extends in a right-and-left direction of the vehicle body
and a left side frame 13 and a right side frame 14 each
of which extends in the forward-and-backward direction
of the vehicle body such that such frames 11, 13, 12 and
14 are linked in series in this order. The square frame-
shaped sub-frame 4 has four corners, that is, a cross
portion between the front cross frame 11 and the left side
frame 13, a cross portion between the left side frame 13
and the rear cross frame 12, a cross portion between the
rear cross frame 12 and the right side frame 14, and a
cross portion between the right side frame 14 and the
front cross frame 11, where each of the four corners is
elastically supported on a lower face of the front side
member 1 by means of an insulator 15. The insulators
15 on the four corners are so set that the difference in
rigidity between the insulators 15 on right side and the
insulators 15 on left side is smaller than the difference in
rigidity between the insulators 15 on front side and the
insulators 15 on rear side.
[0014] Herein, the cross portion is a portion where the
front and rear cross frames 11,12 meet the left and right
side frames 13, 14. According to the embodiment, the
cross portion is defined as an area where an area A1
(where the front cross frame 11 extends in the vehicle
right-and-left direction with a width thereof in the vehicle
forward-and-backward direction kept) overlaps with an
area B1 (where the left side frame 13 extends in the ve-
hicle forward-and-backward direction with a width thereof
in the vehicle right-and-left direction kept) when such ar-
eas A1 and B1 are viewed from above the vehicle body.
Moreover, the cross portion is defined as an area where
the area A1 overlaps with an area B2 (where the right
side frame 14 extends in the vehicle forward-and-back-
ward direction with a width thereof in the vehicle right-
and-left direction kept) when such areas A1 and B2 are
viewed from above the vehicle body. Moreover, the cross

portion is defmed as an area where an area A2 (where
the rear cross frame 12 extends in the vehicle right-and-
left direction with a width thereof in the vehicle forward-
and-backward direction kept) overlaps with the area B1
when such areas A2 and B1 are viewed from above the
vehicle body. Moreover, the cross portion is defined as
an area where the area A2 overlaps with the area B2
when such areas A2 and B2 are viewed from above the
vehicle body. Moreover, the square frame-shaped sub-
frame 4 may be formed by forming the front and rear
cross frames 11, 12 separately from the left and right
side frames 13, 14 and then joining them, or may be
formed by forming the front and rear cross frames 11, 12
integrally with the left and right side frames 13, 14.
[0015] A left side face of the motor 3 is elastically sup-
ported to the sub-frame 4 by way of a left side bracket
21 and a left side insulator 31 (first motor supporting
member). Moreover, a right side face of the motor 3 is
elastically supported to the sub-frame 4 by way of a right
side bracket 22 and a right side insulator 32 (second mo-
tor supporting member). Moreover, a rear side face of
the motor 3 is elastically supported to the sub-frame 4
by way of a rear side bracket 23 and a rear side insulator
33 (third motor supporting member). The left, right and
rear side insulators 31, 32, 33 each have an elastic body
and elastically support the motor 3 by means of the elastic
body. The rear side insulator 33’s fixing point to the motor
3 is disposed on an upper side relative to the left and
right side insulators 31, 32’s fixing points to the motor 3.
[0016] In plan view, the left side insulator 31 is sup-
ported at two points on the front cross frame 11 and left
side frame 13 with a first end side flange 31A connected
to the front cross frame 11 and a second end side flange
31B connected to the left side frame 13. The left side
insulator 31 thereby elastically supports the motor 3 be-
tween the first end side (first end side flange 31A) and
second end side (second end side flange 31B) of the left
side insulator 31. The left side insulator 31 supports the
motor 3 at a position close to the cross portion 16 between
the front cross frame 11 and the left side frame 13, that
is, on a left end side of the front cross frame 11 and on
a front end side of the left side frame 13.
[0017] On a left end side of the front cross frame 11,
there is formed a rearward protruding portion 41 protrud-
ing toward the left side insulator 31, that is, toward inside
(vehicle body rear side) of the sub-frame 4, where the
first end side flange 31A of the left side insulator 31 is
connected to the front cross frame 11 by the rearward
protruding portion 41. On the other hand, on a front end
side of the left side frame 13, there is formed a rightward
protruding portion 42 protruding toward the left side in-
sulator 31, that is, toward inside (vehicle body right side)
of the sub-frame 4, where the second end side flange 31
B of the left side insulator 31 is connected to the left side
frame 13 by the rightward protruding portion 42.
[0018] In addition, the rearward protruding portion 41
may be formed integrally with the front cross frame 11 or
may be so formed separately from the front cross frame
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11 as to be connected to the front cross frame 11. Like-
wise, the rightward protruding portion 42 may be formed
integrally with the left side frame 13 or may be so formed
separately from the left side frame 13 as to be connected
to the left side frame 13.
[0019] In plan view, the right side insulator 32 is sup-
ported at two points on the front cross frame 11 and right
side frame 14 with a first end side flange 32A connected
to the front cross frame 11 and a second end side flange
32B connected to the right side frame 14. The right side
insulator 32 thereby elastically supports the motor 3 be-
tween the first end side (first end side flange 32A) and
second end side (second end side flange 32B) of the
right side insulator 32. The right side insulator 32 supports
the motor 3 at a position close to the cross portion 17
between the front cross frame 11 and the right side frame
14, that is, on a right end side of the front cross frame 11
and on a front end side of the right side frame 14.
[0020] On a right end side of the front cross frame 11,
there is formed a rearward protruding portion 43 protrud-
ing toward the right side insulator 32, that is, toward inside
(vehicle body rear side) of the sub-frame 4, where the
first end side flange 32A of the right side insulator 32 is
connected to the front cross frame 11 by the rearward
protruding portion 43. On the other hand, on a front end
side of the right side frame 14, there is formed a leftward
protruding portion 44 protruding toward the right side in-
sulator 32, that is, toward inside (vehicle body left side)
of the sub-frame 4, where the second end side flange
32B of the right side insulator 32 is connected to the right
side frame 14 by the leftward protruding portion 44.
[0021] In addition, the rearward protruding portion 43
may be formed integrally with the front cross frame 11 or
may be so formed separately from the front cross frame
11 as to be connected to the front cross frame 11. Like-
wise, the leftward protruding portion 44 may be formed
integrally with the right side frame 14 or may be so formed
separately from the right side frame 14 as to be connect-
ed to the right side frame 14.
[0022] The rear side insulator 33 is to be fixed to a
substantially center of the rear cross frame 12.
[0023] Moreover, the left side insulator 31 is, when
viewed from above the vehicle, disposed on one of two
ends in the vehicle width direction on the front side of the
motor 3, and is disposed in a position closer to the left
side frame 13 than to the front cross frame 11. Likewise,
the right side insulator 32 is, when viewed from above
the vehicle, disposed on another of two ends in the ve-
hicle width direction on the front side of the motor 3, and
is disposed in a position closer to the right side frame 14
than to the front cross frame 11.
[0024] Moreover, the rearward protruding portion 41’s
connecting portion 41 A connected to the front cross
frame 11 is, compared with the rightward protruding por-
tion 42’s connecting portion 42A connected to the left
side frame 13, disposed in a position closer to the cross
portion 16. Likewise, the rearward protruding portion 43’s
connecting portion 43A connected to the front cross

frame 11 is, compared with the leftward protruding por-
tion 44’s connecting portion 44A connected to the right
side frame 14, disposed in a position closer to the cross
portion 17.
[0025] Fig. 3 is a vehicle front view showing the right
side bracket 22. That is, Fig. 3 is a cross sectional view
which is viewed along the line III-III in Fig. 2.
[0026] The right side bracket 22 supports a right end
portion in the vehicle width direction of the motor 3, in-
stead of supporting a belly portion (lower face) of the
motor 3.
[0027] Fig. 4 is a vehicle right side view showing the
right side bracket 22. That is, Fig. 4 is a cross sectional
view which is viewed along the line IV-IV in Fig. 2.
[0028] The motor 3 has a motor rotational shaft 3a ex-
tending in the vehicle width direction, and the right side
bracket 22 (right side insulator 32) supports a part of the
right end portion in the vehicle width direction of the motor
3 at a position spaced apart radially from the motor rota-
tional shaft 3a. Specifically, the right side bracket 22 (right
side insulator 32) elastically supports a portion of the mo-
tor 3 which is on more vehicle body front side than the
motor rotational shaft 3 a.
[0029] In addition, although Fig. 3 and Fig. 4 explain
about the right side bracket 22, the same may be likewise
applied to the left side bracket 21 (left side insulator 31).

<Function>

[0030] Compared with vibration of an engine, the vi-
bration of the motor 3 extends to a high frequency range.
Therefore, mounting the motor 3 with a mount structure
for mounting an engine may excite natural vibrations of
the members such as the sub-frame 4, left side frame
13, right side frame 14 and the like in the high frequency
range which is not expected to be caused by the engine,
thus quality of quietness or vibration damping character-
istics, as the case may be, is degraded.
[0031] According to the embodiment, the motor 3 is
elastically supported by way of serially the left side brack-
et 21 and the left side insulator 31 to the cross portion
16 which is the sub-frame 4’s portion having high rigidity.
With this, the vibration of the motor 3 is transmitted and
dispersed to the front cross frame 11 and to the left side
frame 13. Likewise, according to the embodiment, the
motor 3 is elastically supported by way of serially the right
side bracket 22 and the right side insulator 32 to the cross
portion 17 which is the sub-frame 4’s portion having high
rigidity. With this, the vibration of the motor 3 is transmit-
ted and dispersed to the front cross frame11 and to the
right side frame 14. Since the vibrations are transmitted
to the portions having high rigidity against bending mode,
a bending mode deformation in the vehicle vertical direc-
tion is less likely to be excited, where such mode is an
elastic primary mode of the front cross frame 11 and left
side frame 13 (right side frame 14). That is, the vibration
transmission to the vehicle body side through the front
side member 1 is suppressed, thus making it possible to
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prevent the degrading of quality of quietness or vibration
damping characteristics.
[0032] Fig. 5 shows vibration transmission to the vehi-
cle body.
[0033] Positioning the cross portion 16 close to the in-
sulator 15 allows the left side insulator 31 to be close to
the insulator 15. Likewise, positioning the cross portion
17 close to the insulator 15 allows the right side insulator
32 to be close to the insulator 15. The two elastic bodies
thus positioned close to each other can efficiently absorb
the vibration from the motor 3. That is, as shown Fig. 5,
since a double vibration damping effect can be obtained,
the vibration transmission to the vehicle body side
through the front side member 1 can be suppressed, thus
making it possible to prevent the degrading of quality of
quietness or vibration damping characteristics.
[0034] Moreover, since the left side insulator 31 is two-
point supported in such a manner as to bypass the front
cross frame 11 and the left side frame 13, the cross por-
tion 16’s bending rigidity in the vehicle vertical direction
and the cross portion 16’s natural vibration frequency
can be increased. Thus, even when the vibration of the
motor 3 is inputted, deformation of each of the front cross
frame 11 and left side frame 13 is less likely to be excited,
to thereby suppress vibration transmission to the vehicle
body side through the front side member 1 and prevent
the degrading of quality of quietness or vibration damping
characteristics. Likewise, since the right side insulator 32
is two-point supported in such a manner as to bypass
the front cross frame 11 and the right side frame 14, the
cross portion 17’s bending rigidity in the vehicle vertical
direction and the cross portion 17’s natural vibration fre-
quency can be increased. Thus, even when the vibration
of the motor 3 is inputted, deformation of each of the front
cross frame 11 and right side frame 14 is less likely to
be excited, to thereby suppress vibration transmission to
the vehicle body side through the front side member 1
and prevent the degrading of quality of quietness or vi-
bration damping characteristics.
[0035] Downsizing the motor 3 elongates a spaced-
apart distance between the motor 3 and the front cross
frame 11 and a spaced-apart distance between the motor
3 and the left side frame 13 (right side frame 14). Then,
on the left end side (right end side) of the front cross
frame 11, there is formed the rearward protruding portion
41 (rearward protruding portion 43) protruding toward the
left side insulator 31 (right side insulator 32), while on the
front side of the left side frame 13 (right side frame 14),
there is formed the rightward protruding portion 42 (left-
ward protruding portion 44) protruding toward the left side
insulator 31 (right side insulator 32). Then, the left side
insulator 31 is connected to the rearward protruding por-
tion 41 and the rightward protruding portion 42, while the
right side insulator 32 is connected to the rearward pro-
truding portion 43 and the leftward protruding portion 44.
With this, even the downsizing of the motor 3 does not
need to enlarge the left side bracket 21 (right side bracket
22) or does not need to change the mounting point of the

left side insulator 31 (right side insulator 32), to thereby
improve convenience. Especially, enlarging of the left
side bracket 21 (right side bracket 22) decreases the ef-
fect of suppressing the vibration transmission due to the
decrease of rigidity and natural vibration frequency,
therefore, preventing enlargement of the left side bracket
21 (right side bracket 22) can prevent the degrading of
quality of quietness or vibration damping characteristics.
[0036] Moreover, since the left and right side insulators
31,32 (motor side supporting members) and the insula-
tors 15 (unit body side elastic body) are disposed on a
circumference of a rectangle formed by the leftward pro-
truding portion 44 (side frame side connecting member),
the rightward protruding portion 42 (side frame side con-
necting member), the rearward protruding portions 41,
43 (cross frame side connecting members), the left side
frame 13 and the right side frame 14, the front cross frame
11 and the rear cross frame 12, and the cross portions
(16, 17), the vibration of the motor 3 can be transmitted
to the portions having rigidity against the bending mode,
thereby suppressing the vibration transmission to the ve-
hicle body member and making it possible to prevent the
degrading of quality of quietness or vibration damping
characteristics.
[0037] Moreover, the left side insulator 31 elastically
supports the left side of the motor 3 while the right side
insulator 32 elastically supports the right side of the motor
3. The insulators 15 on the four corners are so set that
the difference in rigidity between the insulators 15 on
right side and the insulators 15 on left side is smaller than
the difference in rigidity between the insulators 15 on
front side and the insulators 15 on rear side. Since the
left side insulator 31 (right side insulator 32) is disposed
close to the insulator 15, a rigidity which is a combination
of the rigidity of the insulator 15 and the rigidity of the left
side insulator 31 (right side insulator 32) acts on the ve-
hicle body. Thus, disposing the left side insulator 31 (right
side insulator 32) close to the right-and-left insulators 15,
15 having smaller rigidity difference reduces the com-
bined rigidity’s difference attributable to the position,
where the combined rigidity is a combination of the rigidity
of the insulator 15 and the rigidity of the left side insulator
31 (right side insulator 32). Thereby, in terms of support-
ing rigidity of the motor 3, deviation attributable to the
position can be made smaller. Therefore, when the motor
3 rotates, the motor 3’s rotation axis can be kept parallel
to an axis in the vehicle right-and-left direction, whereby
operation stability deterioration due to the motor 3’s slant-
ing relative to the axis in the vehicle right-and-left direc-
tion during the rotation of the motor 3 can be suppressed.
Moreover, the vibration mode at which the motor 3 per
se vibrates caused by the motor 3’s vibration or an ex-
ternal input such as from road surface can be easily con-
trolled, thus making it possible to prevent the degrading
of quality of quietness or vibration damping characteris-
tics.
[0038] Moreover, the left and right side insulators 31,
32 are each disposed on the front side of the motor 3.
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With this, the left and right side insulators 31, 32 can be
fixed to the portions close to the respective cross portions
16,17 where the rigidity is high in the sub-frame 4, thus
making it possible to suppress the degrading of quality
of quietness or vibration damping characteristics.
[0039] Moreover, each of the left and right side insu-
lators 31, 32 is disposed on either end side in the vehicle
width direction in the motor 3. With this, when the vehicle
front portion is deformed backward due to a contact with
an obstacle, the left and right side insulators 31, 32’s
interference with the motor 3 can be prevented. That is,
without lowering an effect of absorbing an energy in the
contact, the front side member 1 and the sub-frame 4
allow each of the left and right side insulators 31, 32 to
effectively absorb the energy at the contact.
[0040] Moreover, each of the left and right side insu-
lators 31, 32 is disposed in a position closer to the left
and right side frames 13, 14 than to the front cross frame
11. The front cross frame 11 is, as the case may be, so
set for protecting pedestrian that the rigidity of the front
cross frame 11 is not too high. In this case, the left and
right side frames 13, 14 are higher in rigidity than the
front cross frame 11. Thus, disposing the left and right
side insulators 31, 32 close to the left and right side
frames 13, 14 having higher rigidity can decrease dis-
placement of the left and right side insulators 31, 32, thus
making it easy for them to absorb vibration.
[0041] Moreover, in the sub-frame 4, the connecting
portions 41A, 43A of the respective rearward protruding
portions 41, 43 are, compared with the connecting por-
tions 42A, 44A of the respective rightward and leftward
protruding portions 42, 44, disposed closer to the cross
portions 16, 17, thus making it possible to suppress the
vibration transmission to the front cross frame 11 having
a relatively low rigidity. Thus, the insulators 15 disposed
at the cross portions 16, 17 can effectively absorb the
vibration. Conversely speaking, to an amount equivalent
to the above, the rigidity of the front cross frame 11 can
be reduced for protecting pedestrian.
[0042] Fig. 6 is a diagram explaining about a drum
mode.
[0043] Fig. 7 is a diagram explaining about ring modes.
[0044] In the motor 3, the ring mode and drum mode
are vibration modes having a great influence on vehicle
noise-vibration performance. In the ring mode, a ring ex-
pands or shrinks; while in the drum mode, a membrane
resonance occurs like a drum. Thus, for avoiding as much
as possible the influence by the ring mode, it is preferable
that a position for fixing the right side bracket 22 (mount
position) should not be disposed in a belly portion (lower
face) of the motor 3. Moreover, for avoiding as much as
possible the influence by the drum mode, it is preferable
that a position for fixing the right side bracket 22 (mount
position) should not be disposed in the vicinity of the mo-
tor rotational shaft 3a.
[0045] Then, the right side bracket 22 at first supports
the right end portion in the vehicle width direction (refer
to Fig. 3). With this, mainly, an influence of the exciting

vibration in the ring mode can be relieved. Moreover, the
right side bracket 22 supports a part of the right end por-
tion in the vehicle width direction of the motor 3 at the
position spaced apart in the radial direction from the mo-
tor rotational shaft 3 a (refer to Fig. 4). With this, mainly,
an influence of the exciting vibration in the drum mode
can be relieved. In addition, supporting a portion which
is on more vehicle body front side than the motor rota-
tional shaft 3a can downsize the right side insulator 32.
[0046] Moreover, the two insulators (left side insulator
31 and right side insulator 32) which are disposed on the
front side of the motor 3 and the one insulator (rear side
insulator 33) which is disposed on the rear side of the
motor 3 implement mounting of the motor 3 at three por-
tions, thus making it possible to stably support the motor
3.
[0047] Moreover, the rear side insulator 33’s fixing
point to the motor 3 is disposed on an upper side relative
to the left and right side insulators 31, 32’s fixing points
to the motor 3. With this, the left and right side insulators
31, 32 which support the motor 3 from the lower side and
the rear side insulator 33 which supports the motor 3 from
the upper side can effectively absorb the vertical vibration
of the motor 3.
[0048] According to the embodiment, the insulators
which are supported at two points by the cross frame and
the side frame are disposed at two portions, however,
the present invention is not limited to this. The insulator
(s) may be disposed at only one portion or at three por-
tions.
[0049] As set forth above, the motor 3 corresponds to
"motor," the front side member 1 corresponds to "vehicle
body member," the front cross frame 11 and the rear
cross frame 12 correspond to "cross frame," and the left
side frame 13 and the right side frame 14 correspond to
"side frame." Moreover, the insulator 15 corresponds to
"frame supporting member," the cross portions 16, 17
correspond to "cross portion," the insulators 31, 32 cor-
respond to "motor supporting members," the insulator 31
corresponds to "first motor supporting member," and the
insulator 32 corresponds to "second motor supporting
member." Moreover, the rearward protruding portions 41,
43 corresponds to "cross frame side connecting mem-
ber," and the rightward protruding portion 42 and the left-
ward protruding portion 44 each correspond to "side
frame side connecting member." Moreover, the insulator
33 corresponds to "third motor supporting member."
[0050] (1) A motor supporting structure includes: a ve-
hicle body member which is a part of a vehicle body; a
left side frame and a right side frame which extend in a
vehicle forward and backward direction below the vehicle
body member; a front cross frame and a rear cross frame
which extend in a vehicle left and right direction below
the vehicle body member and are connected to front end
sides and back end sides of the left and right side frames;
frame supporting members fixed, when viewed from
above the vehicle body to cross portions which are de-
fined as portions where the side frames and the cross
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frames meet with each other, the frame supporting mem-
bers being adapted to elastically support the side frames
and cross frames by way of elastic bodies included in the
frame supporting members; a motor for driving a vehicle
which is disposed, when viewed from above the vehicle
body, in an area surrounded by the left and right side
frames and the front and rear cross frames; a motor sup-
porting member for elastically supporting a front side of
the motor by fixing the front side of the motor to a side
frame of the side frames and the front cross frame by
way of an elastic body included in the motor supporting
member; a side frame side connecting member for con-
necting the side frame with the motor supporting mem-
ber, to thereby fix the motor supporting member to the
side frame; and a cross frame side connecting member
for connecting the front cross frame with the motor sup-
porting member, to thereby fix the motor supporting
member to the front cross frame.
[0051] With this, the vibration of the motor is transmit-
ted and dispersed to the side frames and the cross frame
through the motor supporting member, the side frame
side connecting member and the cross frame side con-
necting member, thereby suppressing vibration trans-
mission to the vehicle body member. Thus, the degrading
of quality of quietness or vibration damping characteris-
tics, which is observed when the motor instead of an en-
gine is used for driving a vehicle, can be prevented.
[0052] (2) The motor supporting member is disposed,
when viewed from above the vehicle body, on the front
side of the motor.
[0053] With this, the motor supporting member can be
fixed to a position close to the cross portion having high
rigidity, thus making it possible to suppress the degrading
of quality of quietness or vibration damping characteris-
tics.
[0054] (3) The motor supporting member is disposed,
when viewed from above the vehicle body, on one end
side of the motor in a vehicle width direction.
[0055] With this, when the vehicle front portion has a
contact with an obstacle, the motor supporting member’s
interference with the motor 3 can be prevented, that is,
without lowering an effect of absorbing an energy in the
contact, the vehicle body member, the cross frame and
the side frame can effectively absorb the energy at the
contact.
[0056] (4) The motor supporting member is disposed
in a position closer to the side frame than to the front
cross frame.
[0057] With this, displacement of the motor supporting
member can be decreased, thus making it easy to absorb
vibration.
[0058] (5) A connecting portion of the cross frame side
connecting member to the front cross frame is disposed,
compared with a connecting portion of the side frame
side connecting member to the side frame, in a position
closer to a cross portion of the cross portions.
[0059] With this, vibration transmission to the front
cross frame having a relatively low rigidity is decreased

as much as possible, thereby efficiently transmitting the
vibration to the elastic body of the frame supporting mem-
ber, thus making it possible to efficiently absorb the vi-
bration. Moreover, rigidity of the front cross frame can be
reduced for protecting pedestrian.
[0060] (6) The motor has a motor rotational shaft in the
vehicle width direction, and the motor supporting member
elastically supports a part of an end portion in the vehicle
width direction of the motor at a position spaced apart
radially from the motor rotational shaft.
[0061] With this, an exciting vibration’s influence
caused by deformation of an end portion of the motor in
the vehicle width direction or deformation of the other
portions of the motor can be prevented, thus making it
possible to relieve vibration transmission.
[0062] (7) The motor supporting member elastically
supports, when viewed from above the vehicle body, a
portion of the motor which is on more vehicle body front
side than the motor rotational shaft.
[0063] With this, the motor supporting member can be
downsized.
[0064] (8) The motor supporting members include: a
first motor supporting member fixed to both of the left
side frame and the front cross frame, a second motor
supporting member fixed to both of the right side frame
and the front cross frame, and the motor supporting struc-
ture further includes a third motor supporting member
which is fixed to the rear cross frame and elastically sup-
ports a rear side of the motor by way of an elastic body
included in the third motor supporting member.
[0065] With this, a small number of support members
can stably support the motor.
[0066] (9) A fixing point of the third supporting member
to the motor is disposed on an upper side relative to a
fixing point of each of the first and second supporting
members to the motor.
[0067] With this, a vertical vibration of the motor can
be effectively absorbed.
[0068] Reference is made to the Japanese Patent Ap-
plication Laid-Open No. 2009-046945 (filed on February
27, 2009) and Japanese Patent Application Laid-Open
No. 2009-257850 (filed on November 11, 2009).

[Industrial Applicability]

[0069] With the motor supporting structure according
to the present invention, the vibration of the motor is
transmitted and dispersed to the side frames and the
cross frame through the motor supporting members, the
side frame side connecting members and the cross frame
side connecting members, thereby suppressing vibration
transmission to the vehicle body member. Thus, the de-
grading of quality of quietness or vibration damping char-
acteristics, which is observed when the motor instead of
an engine is used for driving a vehicle, can be prevented.
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Claims

1. A motor supporting structure (10) comprising:

a vehicle body member (1) which is a part of a
vehicle body;
a left side frame (13) and a right side frame (14)
which extend in a vehicle forward and backward
direction below the vehicle body member (1);
a front cross frame (11) and a rear cross frame
(12) which extend in a vehicle left and right di-
rection below the vehicle body member (1) and
are connected to front end sides and back end
sides of the left and right side frames (13, 14);
frame supporting members (15) fixed, when
viewed from above the vehicle body, to cross
portions (16, 17) which are defined as portions
(16, 17) where the side frames (13, 14) and the
cross frames (11, 12) meet with each other, the
frame supporting members (15) being adapted
to elastically support the side frames (13, 14)
and cross frames (11, 12) by way of elastic bod-
ies included in the frame supporting members
(15);
a motor (3) for driving a vehicle which is dis-
posed, when viewed from above the vehicle
body, in an area surrounded by the left and right
side frames (13, 14) and the front and rear cross
frames (11, 12);
a motor supporting member (31, 32) for elasti-
cally supporting a front side of the motor (3) by
fixing the front side of the motor (3) to a side
frame (13, 14) of the side frames (13, 14) and
the front cross frame (11) by way of an elastic
body included in the motor supporting member
(31, 32); characterised in that the structure fur-
ther comprises:
a side frame side connecting member(42, 44)
for connecting the side frame (13, 14) with the
motor supporting member (31, 32), to thereby
fix the motor supporting member (31, 32) to the
side frame (13, 14); and
a cross frame side connecting member (41, 43)
for connecting the front cross frame (11) with
the motor supporting member (31, 32), to there-
by fix the motor supporting member (31, 32) to
the front cross frame (11).

2.  The motor supporting structure (10) according to
claim 1 wherein the motor supporting member (31,
32) is disposed, when viewed from above the vehicle
body, on the front side of the motor (3).

3. The motor supporting structure (10) according to
claim 1 or 2 wherein the motor supporting member
(31, 32) is disposed, when viewed from above the
vehicle body, on one end side of the motor in a ve-
hicle width direction.

4. The motor supporting structure (10) according to any
one of claims 1 to 3 wherein the motor supporting
member (31, 32) is disposed in a position closer to
the side frame (13, 14) than to the front cross frame
(11).

5. The motor supporting structure (10) according to any
one of claims 1 to 4 wherein a connecting portion
(41 A, 43A) of the cross frame side connecting mem-
ber (41, 43) to the front cross frame (11) is disposed,
compared with a connecting portion (42A, 44A) of
the side frame side connecting member (42, 44) to
the side frame (13, 14), in a position closer to a cross
portion of the cross portions (16, 17).

6. The motor supporting structure (10) according to any
one of claims 1 to 5 wherein
the motor (3) has a motor rotational shaft (3a) in the
vehicle width direction, and
the motor supporting member (31, 32) elastically
supports a part of an end portion in the vehicle width
direction of the motor (3) at a position spaced apart
radially from the motor rotational shaft (3a).

7. The motor supporting structure (10) according to
claim 6 wherein the motor supporting member (31,
32) elastically supports, when viewed from above
the vehicle body, a portion of the motor (3) which is
on more vehicle body front side than the motor rota-
tional shaft (3a).

8. The motor supporting structure (10) according to any
one of claims 1 to 7 wherein the motor supporting
members (31, 32) include:

a first motor supporting member (31) fixed to
both of the left side frame (13) and the front cross
frame (11),
a second motor supporting member (32) fixed
to both of the right side frame (14) and the front
cross frame (11), and
the motor supporting structure (10) further in-
cludes a third motor supporting member (33)
which is fixed to the rear cross frame (12) and
elastically supports a rear side of the motor (3)
by way of an elastic body included in the third
motor supporting member (33).

9. The motor supporting structure (10) according to
claim 8 wherein a fixing point of the third supporting
member (33) to the motor (3) is disposed on an upper
side relative to a fixing point of each of the first and
second supporting members (31, 32) to the motor
(3).
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Patentansprüche

1. Motorlagerungsanordnung (10), aufweisend:

ein Fahrzeugkarosserieteil (1), das ein Teil einer
Fahrzeugkarosserie ist; einen linken Seitenrah-
men (13) und einen rechten Seitenrahmen (14),
die
sich in einer Richtung nach vorn und nach hinten
des Fahrzeuges unter dem Fahrzeugkarosse-
rieteil (1) erstrecken;
einen vorderen Kreuzrahmen (11) und einen
hinteren Kreuzrahmen (12), die sich in die linke
und rechte Richtung des Fahrzeuges unter dem
Fahrzeugkarosserieteil (1) erstrecken und mit
vorderen Endseiten und hinteren Endseiten der
linken und rechten Seitenrahmen (13, 14) ver-
bunden sind;
Rahmenträgerteile (15), befestigt, wenn von
oben auf die Fahrzeugkarosserie gesehen, an
den Kreuzabschnitten (16, 17), die als Abschnit-
te (16, 17) gebildet sind, wo sich die Seitenrah-
men (13, 14) und die Kreuzrahmen (11, 12) mit-
einander treffen, wobei die Rahmenträgerteile
(15) vorgesehen sind, die Seitenrahmen (13,
14) und die Kreuzrahmen (11, 12) mittels elasti-
scher Körper, enthalten in den Rahmenträger-
teilen (15), elastisch zu lagern;
einen Motor (3) zum Antreiben eines Fahrzeu-
ges, der in einem Bereich angeordnet ist, wenn
von oben auf die Fahrzeugkarosserie gesehen,
umgeben von rechten und linken Seitenrahmen
(13, 14) und dem vorderen und hinteren Quer-
rahmen (11, 12);
ein Motorlagerungsteil (31, 32) zum elastischen
Lagern einer Vorderseite des Motors (3) durch
Befestigen der Vorderseite des Motors (3) an
einem Seitenrahmen (13, 14) der Seitenrahmen
(13, 14) und dem vorderen Kreuzrahmen (11)
mittels eines elastischen Körpers, enthalten in
dem Motorlagerungsteil (31, 32), dadurch ge-
kennzeichnet, dass die Anordnung außerdem
aufweist:

ein seitenrahmenseitiges Verbindungsteil
(42, 44) zum Verbinden des Seitenrahmens
(13, 14) mit dem Motorlagerungsteil (31,
32), um dadurch das Motorlagerungsteil
(31, 32) an dem Seitenrahmen (13, 14) zu
befestigen, und
ein querrahmenseitiges Verbindungsteil
(41, 43) zum Verbinden des vorderen Quer-
rahmens (11) mit dem Motorlagerungsteil
(31, 32), um dadurch das Motorlagerungs-
teil (31, 32) an dem vorderen Querrahmen
(11) zu befestigen.

2. Motorlagerungsanordnung (10) nach Anspruch 1,

wobei das Motorlagerungsteil (31, 32), wenn von
oben auf die Fahrzeugkarosserie gesehen, an der
Vorderseite des Motors (3) angeordnet ist.

3. Motorlagerungsanordnung (10) nach Anspruch 1
oder 2, wobei das Motorlagerungsteil (31, 32), wenn
von oben auf die Fahrzeugkarosserie gesehen, an
einer Endseite des Motors (3) in einer Richtung der
Fahrzeugbreite angeordnet ist.

4. Motorlagerungsanordnung (10) nach einem der An-
sprüche 1 bis 3, wobei das Motorlagerungsteil (31,
32) in einer Position näher zu dem Seitenrahmen
(13, 14) als der vordere Querrahmen (11) angeord-
net ist.

5. Motorlagerungsanordnung (10) nach einem der An-
sprüche 1 bis 4, wobei ein Verbindungsabschnitt
(41A, 43A) des querrahmenseitiges Verbindungstei-
les (41, 43) mit dem vorderen Querrahmen (11) an-
geordnet ist, verglichen mit einem Verbindungsab-
schnitt (42A, 44A) des seitenrahmenseitiges Verbin-
dungsteiles (42, 44) mit dem Seitenrahmen (13, 14),
in einer Position näher zu einem Kreuzabschnitt der
Kreuzabschnitte (16, 17) angeordnet ist.

6. Motorlagerungsanordnung (10) nach einem der An-
sprüche 1 bis 5, wobei der Motor (3) eine Motordreh-
welle (3a) in der Richtung der Fahrzeugbreite hat,
und das Motorlagerungsteil (31, 32) elastisch einen
Teil eines Endabschnittes des Motors (3) in Richtung
der Fahrzeugbreite an einer Position, radial beab-
standet von der Motordrehwelle (3a), lagert.

7. Motorlagerungsanordnung (10) nach Anspruch 6,
wobei das Motorlagerungsteil (31, 32) die Fahrzeug-
karosserie, wenn von oben auf die Fahrzeugkaros-
serie gesehen, elastisch einen Abschnitt des Motors
(3) lagert, der an der Fahrzeugkarosserie- Vorder-
seite weiter vorn als die Motordrehwelle (3a) ist.

8. Motorlagerungsanordnung (10) nach einem der An-
sprüche 1 bis 7, wobei die Motorlagerungsteile (31,
32) enthalten:

ein erstes Motorlagerungsteil (31), an sowohl
dem linken Seitenrahmen (13), als auch dem
vorderen Querrahmen (11) befestigt,
ein zweites Motorlagerungsteil (32), an sowohl
dem rechten Seitenrahmen (14), als auch dem
vorderen Querrahmen (11) befestigt, und
wobei der Motorlagerungsanordnung (10) au-
ßerdem enthält ein drittes Motorlagerungsteil
(33), das an dem hinteren Querrahmen (12) be-
festigt ist und elastisch eine Rückseite des Mo-
tors 3) lagert mittels eines elastischen Körpers,
enthalten in dem dritten Motorlagerungsteil (33).
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9. Motorlagerungsanordnung (10) nach Anspruch 8,
wobei eine Befestigungspunkt des dritten Motorla-
gerungsteils (33) an dem Motor (3) an einer oberen
Seite im Verhältnis zu einem Befestigungspunkt je-
des der ersten und zweiten Motorlagerungsteile (31,
32) an dem Motor (3) angeordnet ist.

Revendications

1. Structure de support de moteur (10) comprenant :

un élément de caisse de véhicule (1) faisant par-
tie de la caisse d’un véhicule ;
un cadre latéral gauche (13) et un cadre latéral
droit (14) qui s’étendent dans un véhicule vers
l’avant et vers l’arrière au-dessous de l’élément
de caisse de véhicule (1) ;
un cadre transversal avant (11) et un cadre
transversal arrière (12) qui s’étendent dans un
véhicule vers la gauche et vers la droite au-des-
sous de l’élément de caisse de véhicule (1) et
sont reliés aux côtés d’extrémité avant et aux
côtés d’extrémité arrière des cadre latéraux
gauche et droit (13, 14) ;
des éléments de support de cadre (15) fixés,
lorsqu’ils sont vus du dessus de la caisse du
véhicule, à des portions transversales (16, 17)
qui sont définies comme des portions (16, 17)
où les cadres latéraux (13, 14) et les cadres
transversaux (11, 12) se rencontrent mutuelle-
ment, les éléments de support de cadre (15)
étant adaptés à supporter élastiquement les ca-
dres latéraux (13, 14) et les cadres transversaux
(11, 12) au moyen de corps élastiques inclus
dans les éléments de support de cadre (15) ;
un moteur (3) pour entraîner un véhicule qui est
disposé, lorsqu’il est vu du dessus de la caisse
du véhicule, dans une zone entourée par les ca-
dres latéraux gauche et droit (13, 14) et les ca-
dres transversaux avant et arrière (11, 12) ;
un élément de support de moteur (31, 32) pour
supporter élastiquement le côté avant du moteur
(3) en fixant le côté avant du moteur (3) à un
cadre latéral (13, 14) des cadre latéraux (13, 14)
et au cadre transversal avant (11) au moyen
d’un corps élastique inclus dans l’élément de
support de moteur (31, 32) ;
caractérisée en ce que la structure comprend
en outre :

un élément de liaison latéral de cadre latéral
(42, 44) pour relier le cadre latéral (13, 14)
avec l’élément de support de moteur (31,
32) pour fixer ainsi l’élément de support de
moteur (31, 32) au cadre latéral (13, 14) ; et
un élément de liaison latéral de cadre trans-
versal (41, 43) pour relier le cadre transver-

sal avant (11) avec l’élément de support de
moteur (31, 32) pour fixer ainsi l’élément de
support de moteur (31, 32) au cadre trans-
versal avant (11).

2. Structure de support de moteur (10) selon la reven-
dication 1, dans laquelle est disposé l’élément de
support de moteur (31,32, lorsqu’il est vu du dessus
de la caisse du véhicule, du côté avant du moteur (3).

3. Structure de support de moteur (10) selon la reven-
dication 1 ou 2, dans laquelle est disposé l’élément
de support de moteur (31, 32), lorsqu’il est vu du
dessus de la caisse du véhicule, sur une face d’ex-
trémité du moteur (3) dans le sens de la largeur du
véhicule.

4. Structure de support de moteur (10) selon l’une quel-
conque des revendications 1 à 3, dans laquelle l’élé-
ment de support de moteur (31, 32) est disposé dans
une position plus proche du cadre latéral (13, 14)
que du cadre transversal avant (11).

5. Structure de support de moteur (10) selon l’une quel-
conque des revendications 1 à 4, dans laquelle une
portion de liaison (41A, 43A) de l’élément de liaison
latéral du cadre transversal (41, 43) au cadre trans-
versal avant (11) est disposée, par rapport à une
portion de liaison (42A, 44A) de l’élément de liaison
latéral du cadre latéral (42, 44) sur le cadre latéral
(13, 14) dans une position plus proche vers une por-
tion transversale des portions transversales (16, 17).

6. Structure de support de moteur (10) selon l’une quel-
conque des revendications 1 à 5, dans laquelle
le moteur (3) comporte un arbre de rotation de mo-
teur (3a) dans le sens de la largeur du véhicule, et
l’élément de support de moteur (31, 32) supporte
élastiquement une partie d’une portion d’extrémité
dans le sens de la largeur du véhicule du moteur (3)
dans une position espacée radialement de l’arbre de
rotation du moteur (3a).

7. Structure de support de moteur (10) selon la reven-
dication 6, dans laquelle l’élément de support de mo-
teur (31, 32) supporte élastiquement, lorsqu’il est vu
du dessus de la caisse du véhicule, une portion du
moteur (3) qui se trouve davantage sur le côté avant
de la caisse du véhicule que l’arbre de rotation du
moteur (3a).

8. Structure de support de moteur (10) selon l’une quel-
conque des revendications 1 à 7, dans laquelle les
éléments de support de moteur (31, 32) comportent :

un premier élément de support de moteur (31)
fixé à la fois au cadre latéral gauche (13) et au
cadre transversal avant (11),

17 18 



EP 2 402 190 B1

11

5

10

15

20

25

30

35

40

45

50

55

un deuxième élément de support de moteur (32)
fixé à la fois au cadre latéral droit (14) et au cadre
transversal avant (11), et
la structure de support de moteur (10) comporte
en outre un troisième élément de support de mo-
teur (33) qui est fixé au cadre transversal arrière
(12) et supporte élastiquement le côté arrière du
moteur (3) au moyen d’un corps élastique inclus
dans le troisième élément de support de moteur
(33).

9. Structure de support de moteur (10) selon la reven-
dication 8, dans laquelle le point de fixation du troi-
sième élément de support (33) au moteur (3) est
disposé sur la face supérieure par rapport au point
de fixation de chacun des premier et deuxième élé-
ments de support (31, 32) au moteur (3).
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