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Description

[0001] The present invention relates to a vehicle com-
ponent mounting arrangement according to the preamble
of independent claim 1. Such a vehicle component
mounting arrangement can be taken from the prior art
document JP 2006 088871 A.
[0002] Electric vehicles often include an electric motor,
an inverter and a converter that are mounted in a motor
room. One example of such an electric vehicle is dis-
closed in Japanese Laid-Open Patent Publication No.
7-156826. In the mounting arrangement of this publica-
tion, the motor, the inverter and the converter are verti-
cally arranged in this sequence from bottom to top in the
motor room with a drive power supply battery is installed
below a cabin floor of the vehicle.
[0003] It has been discovered that with the convention-
al structure presented in Japanese Laid-Open Patent
Publication No. 7-156826, since the inverter and the con-
verter are stacked above the motor, the position of the
converter is far from the drive power supply battery and
a harness used to connect the converter to the drive pow-
er supply battery needs to be long in a longitudinal direc-
tion of the vehicle.
[0004] In view of this above mentioned need for a long
harness, one object is to provide a vehicle component
mounting arrangement which enables the length of an
electrical harness connecting a converter to a drive pow-
er supply battery to be shortened.
[0005] According to the present invention said object
is solved by a vehicle component mounting arrangement
having the features of independent claim 1. Preferred
embodiments are laid down in the dependent claims.
[0006] Accordingly, a vehicle component mounting ar-
rangement is provided that mainly comprises a motor,
an inverter, a converter and a drive power supply battery.
The motor serves as a vehicle drive source. The inverter
is electrically connected to the motor to supply a drive
current to the motor. The inverter is electrically connected
to the motor to supply a drive current to the motor. The
inverter is vertically arranged above the motor in a vertical
direction of a vehicle. The converter is arranged inside a
motor room of a vehicle. The drive power supply battery
is electrically connected to the converter with an electrical
harness. The drive power supply battery is arranged out-
side the motor room on a side of the motor room that is
closer to a vehicle cabin. The converter is further ar-
ranged between the inverter and the drive power supply
battery with respect to a longitudinal direction of the ve-
hicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Referring now to the attached drawings which
form a part of this original disclosure:

Figure 1 is a full side elevational view of main parts
of an electric vehicle component mounting arrange-

ment for an electric vehicle in accordance with a first
embodiment;
Figure 2 is a full top plan view of the main parts of
the electric vehicle component mounting arrange-
ment illustrated in Figure 1 in accordance with the
first embodiment;
Figure 3 is a top, front, left side perspective view of
the arrangement of the main constituent features in-
side the motor room of the electric vehicle compo-
nent mounting arrangement in accordance with the
first embodiment;
Figure 4 is a top, front side perspective view of the
arrangement of the main constituent features inside
the motor room of the electric vehicle component
mounting arrangement in accordance with the first
embodiment;
Figure 5 is a top, front, left side perspective view of
the arrangement of the main constituent features in-
side the motor room of the electric vehicle compo-
nent mounting arrangement in accordance with the
first embodiment;
Figure 6 is a longitudinal cross sectional view of the
arrangement of the main constituent features inside
the motor room of the electric vehicle component
mounting arrangement in accordance with the first
embodiment;
Figure 7 is a top, front, left side perspective view of
the component mounting frame member used in the
electric vehicle component mounting arrangement
in accordance with the first embodiment;
Figure 8 is a top plan view of the arrangement of the
main constituent features inside the motor room of
the electric vehicle component mounting arrange-
ment in accordance with the first embodiment;
Figure 9 is a top, rear, right side perspective view of
the converter, the inverter and the wiring structure
of the electric vehicle component mounting arrange-
ment in accordance with the first embodiment;
Figure 10 is a front elevational view of the arrange-
ment of the main constituent features inside the mo-
tor room of the electric vehicle component mounting
arrangement in accordance with the first embodi-
ment;
Figure 11 is a left side elevational view of the ar-
rangement of the main constituent features inside
the motor room of the electric vehicle component
mounting arrangement in accordance with the first
embodiment;
Figure 12 is a top, front, left side perspective view of
the wiring connected to the converter of the electric
vehicle component mounting arrangement in ac-
cordance with the first embodiment;
Figure 13 is a top, left side perspective view of the
arrangement of the main constituent features in the
motor room of the electric vehicle component mount-
ing arrangement in accordance with the first embod-
iment;
Figure 14 is a top, front, right side perspective view
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of the electric vehicle component mounting arrange-
ment with the compressor mounted to the motor unit
housing in accordance with the first embodiment;
and
Figure 15 is a front, left side perspective view of the
arrangement of the main constituent features in the
motor room of the electric vehicle component mount-
ing arrangement in accordance with the first embod-
iment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0008] Selected embodiments will now be explained
with reference to the drawings. It will be apparent to those
skilled in the art from this disclosure that the following
descriptions of the embodiments are provided for illus-
tration only and not for the purpose of limiting the inven-
tion as defined by the appended claims and their equiv-
alents.
[0009] Referring initially to Figures 1 and 2, a portion
of an electric vehicle is illustrated with an electric vehicle
component mounting arrangement in accordance with a
first embodiment. Figure 1 is a side elevational view of
main parts of the electric vehicle component mounting
arrangement in accordance with the first embodiment.
Figure 2 is a top plan view of the main parts of the electric
vehicle component mounting arrangement in accord-
ance with the first embodiment. In the figures, an arrow
FR indicates a frontward direction of the vehicle, an arrow
UP indicates an upward direction of the vehicle, and an
arrow L indicates a leftward direction of the vehicle.
[0010] As used herein to describe the embodiment(s),
the following directional terms "forward", "rearward",
"above", "downward", "vertical", "horizontal", "below" and
"transverse" as well as any other similar directional terms
refer to those directions of a vehicle on flat, level ground
and equipped with the electric vehicle component mount-
ing arrangement. Accordingly, these terms, as utilized to
describe the present invention should be interpreted rel-
ative to a vehicle equipped with the electric vehicle com-
ponent mounting arrangement on flat, level ground.
[0011] An overview of the electric vehicle component
mounting arrangement in accordance with the first em-
bodiment will now be explained with reference to Figures
1 and 2. As shown in Figures 1 and 2, the vehicle is
equipped with a motor unit 10, a drive power supply bat-
tery 20, a charger 30, a converter 40, an inverter 50, and
a pair of charging ports 60. Generally, the electric vehicle
component mounting arrangement includes the motor
unit 10, the inverter 50 and the converter 40, which are
arranged in a motor room ER. The motor unit 10 serves
as a drive source. The inverter 50 supplies a drive current
to the motor unit 10.
[0012] As shown in Figure 3, the inverter 50 is arranged
above the motor unit 10 in a vertical direction of a vehicle
such that a vertical space 250 exists directly in-between
the inverter 50 and the motor unit 10. Also the inverter
50 is positioned horizontally outward with respect to the

converter 40 in a longitudinal direction of the vehicle. In
other words, the inverter 50 extends in the longitudinal
vehicle direction from the converter 40 in a cantilever
arrangement. The converter 40 extends in a vertical di-
rection of the vehicle such that a portion of the converter
40 overlaps with the space 250 existing between the in-
verter 50 and the motor unit 10 as viewed in the longitu-
dinal vehicle direction. A charging port 60 is provided in
a position located horizontally outward with respect to
the inverter 50 in a longitudinal direction of the vehicle
and electrically connected to the converter 40 by a har-
ness 103 arranged in the space 250.
[0013] As shown in Figure 5 and 6, the motor unit 10,
the converter 40 and the inverter 50 are arranged in a
motor room ER that is provided in a frontward portion of
the vehicle. The motor unit 10 mainly includes a motor
unit housing 11 (shown in Figure 3) that houses a motor
M (see Figure 6) and a gear mechanism (not shown).
The motor M serves as a drive source that rotates the
gear mechanism. The gear mechanism is configured to
reduce a rotational speed of the motor M and transfer
the rotation of the motor M to left and right axles 12 (see
Figure 5). The motor M can also be used as a generator
in addition to serving as a drive source for driving the
vehicle.
[0014] The drive power supply battery 20 is arranged
under a floor of a passenger cabin RM of the vehicle (see
Figures 5 and 6). The drive power supply battery 20 in-
cludes a secondary battery, a control circuit and a cooling
device. The secondary battery constitutes a battery mod-
ule. The control circuit controls charging and discharging
of the battery module. In this embodiment the secondary
battery is a lithium ion battery, but it is also acceptable
to use a nickel cadmium battery, a nickel hydrogen bat-
tery, or other rechargeable battery.
[0015] The charger 30 is a device that coverts alter-
nating current supplied from an external AC power
source, e.g., a household power outlet, into direct current
for charging the drive power supply battery 20. The charg-
er 30 is arranged inside a trunk room (not shown) located
rearward of the passenger cabin RM (see Figures 5 and
6) and connected to both the drive power supply battery
20 and the charging ports 60.
[0016] In the illustrated embodiment, the converter 40
is a DC/DC converter. The converter 40 serves to step
up the voltage of a current supplied from the drive power
supply battery 20. The converter 40 delivers the stepped
up current to the inverter 50 when the motor M is operated
as a drive motor. Meanwhile, the converter steps down
the voltage of a current supplied from the inverter 50 and
supplies the stepped down current to the drive power
supply battery 20 when the motor M is operated as a
generator.
[0017] Switching of the inverter 50 is controlled by
PWM control such that the inverter 50 converters a direct
current supplied from the converter 40 into a three-phase
alternating current and feeds the alternating current to
the motor M when the motor M is operated as a drive
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motor. Meanwhile, the inverter 50 is controlled such that
it converts a three-phase alternating current supplied
from the motor M into a direct current and feeds the direct
current to the converter 40 when the motor M is operated
as a generator.
[0018] As shown in Figure 4, the charging ports 60 are
arranged on a front portion of the vehicle in a position
located above a front bumper 201 and substantially mid-
way along a widthwise direction of the vehicle. The charg-
ing ports 60 include a high-speed charging port 61 and
a household charging port 62. These ports are opened
and closed by a lid not shown in the figures. The high-
speed charging port 61 is used for connecting to a high-
speed charger, i.e., and external high-voltage DC power
source (not shown). The high-speed charging port 61 is
connected to the converter 40 with a high-voltage DC
charging harness 103. The household charging port 62
is used to connect to an external AC power source, e.g.,
a household outlet supplying 100 to 200 volts. The house-
hold charging port 62 is connected to the charger 30 with
an AC charging harness 101.
[0019] Referring now to Figures 5 and 6, the body
structure of a frontward portion of the vehicle body will
now be briefly explained. Figure 5 shows a structure of
a frontward portion of a vehicle body 200 having a motor
room ER arranged in front of the passenger cabin RM.
The motor room ER and the passenger cabin RM are
separated by a dash lower panel 210 as shown in Figure
6. A cowl top panel 211 is welded to an upper portion of
the dash lower panel 210. An extension cowl top panel
212 is fastened to the dash lower panel 210. An upper
side of the motor room ER is covered with a hold panel
220. As shown in Figure 5, side members 231 and 232
are arranged on left and right sides of the motor room
ER. The side members 231 and 232 extend in the longi-
tudinal direction of the vehicle. A fender panel 233 or 234
is provided integrally on an outward side of each of the
side members 231 and 232.
[0020] A support structure supporting the motor unit
10, the converter 40 and the inverter 50 will now be ex-
plained. The motor unit 10 is supported on the vehicle
body 200 in an elastic fashion through a suspension
member 70. The converter 40 and inverter 50 are fixed
to the vehicle body 200 through a component mounting
frame member 240.
In the illustrated embodiment, the suspension member
70 is a dual elastic support structure that is used to sup-
port the motor unit 10 on the vehicle body 200.
[0021] The suspension member 70 is arranged be-
tween the motor unit 10 and the vehicle body 200. The
suspension member 70 serves as a member, which a
vehicle suspension (not shown) is mounted. As shown
in Figure 3, the suspension member 70 is a substantially-
square shaped frame made of metal having a box-like
cross sectional shape. The four corner portions of the
suspension member 70 are elastically supported on a
bottom surface of the vehicle body 200 through insulators
71. Each of the insulators 71 includes a shaft and an

outer cylinder oriented in a vertical direction of the vehicle
and an elastic material disposed between the shaft and
the outer cylinder. The suspension member 70 also func-
tions to support a suspension apparatus (not shown).
Rubber is used as the elastic material in this embodiment,
but it is also acceptable to use silicon, nylon, or another
elastic material.
[0022] The motor unit 10 is elastically supported on the
suspension member 70 in three places through a pair of
side mounting members 72 and a rear mounting member
73. The mounting members 72 and 73 are similar to en-
gine mounts in that they prevent vibrations occurring
when the motor M is driven from being transmitted to the
vehicle body 200. The mounting members 72 and 73
suppress changes to the orientation of the motor unit 10
occurring due to input from a road surface and in reaction
to torque generated by the motor M. The two side mount-
ing members 72 elastically support the motor unit 10 at
two positions located on the left and right sides of the
motor unit 10 and comparatively closer to the frontward
side of the motor unit 10. Each of the side mounting mem-
bers 72 includes a shaft and an outer cylinder oriented
in a vertical direction of the vehicle and has the afore-
mentioned elastic material disposed between the shaft
and the outer cylinder. The rear mounting member 73
elastically supports a rearward end portion of the motor
unit 10 at a position located substantially midway across
the motor unit 10 in a widthwise direction of the vehicle.
The rear mounting member 73 includes a shaft and an
outer cylinder oriented in a horizontal direction of the ve-
hicle. The rear mounting member 73 has its elastic ma-
terial disposed between the shaft and the outer cylinder.
[0023] The motor unit housing 11 is made of aluminum
and is electrically grounded to the vehicle body 200.
[0024] The support structure provided by the compo-
nent mounting frame member 240 for supporting the con-
verter 40 and the inverter 50 will now be explained based
on Figures 5, 7 and 8. As shown in Figure 7, the compo-
nent mounting frame member 240 includes a front cross
frame member 241, a rear frame member 242 and a lower
cross frame member 243. Each of the frame members
241 to 243 has a substantially U-shaped transverse cross
section. Each of the frame members 241 to 243 is ar-
ranged along a widthwise direction of the vehicle in the
motor room ER. Fastening sections 241a, 241b, 243a,
and 243b are provided on widthwise end portions of the
front cross frame member 241 and the lower cross frame
member 243. Each of the fastening sections 241a, 241b,
243a, and 243b has a weld nut (not shown) configured
to be fastened to the side member 231 or 232 with a bolt.
[0025] The front cross frame member 241 further in-
cludes an inverter support section 241 c and a curved
section 241 d. The inverter support section 241 c spans
rightward from a middle portion of the front cross frame
member 241. The inverter support section 241 c is ar-
ranged at such a height that it supports the inverter 50.
The curved section 241d extends leftward from the in-
verter support section 241c. The curved section 241d
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curves downward toward the fastening section 241 a.
[0026] The lower cross frame member 243 has a sub-
stantially linear shape. The lower cross frame member
243 is arranged at substantially the same height as the
fastening section 241 a of the left-hand end of the front
cross frame member 241. The lower cross frame member
243 is connected to the curved section 241d of the front
cross frame member 241 by an onboard electronics bat-
tery support bracket 244. The onboard electronics battery
support bracket 244 is configured to support a low-volt-
age battery (not shown) serving as a power supply for
onboard electronics.
[0027] The rear frame member 242 is arranged higher
than the lower cross member and at substantially the
same height as the inverter support section 241c. The
rear frame member 242 is connected to the lower cross
frame member 243 by two leg brackets 245. The two leg
brackets 245 are arranged on left and right end portions
of the rear frame member 242. The rear frame member
242 is connected to the front cross frame member 241
by a connecting bracket 246 that extends in the longitu-
dinal direction of the vehicle.
[0028] The component mounting frame member 240
is fastened to the vehicle body 200 at the fastening sec-
tions 241a, 241b, 243a, and 243b. The fastening sections
243a and 243b on the left and right ends of the lower
cross frame member 243 and the fastening section 241
a on the left end of the front cross frame member 241
are arranged at the same height as the left and right side
members 231 and 232. The fastening sections 243a and
243b of the lower cross frame member 243 and the fas-
tening section 241 a of the front cross frame member 241
are fastened to the side members 231 and 232. Mean-
while, the fastening section 241 b on the right end of the
front cross frame member 241 is arranged higher than
the side member 231 in a vertical direction of the vehicle.
The fastening section 241b of the front cross frame mem-
ber 241 is fastened to a support bracket 235 that is welded
to the side member 231 and the fender panel 233.
[0029] The connecting bracket 246 and the onboard
electronics battery support bracket 244 are configured
to have such lengths that a distance from the front cross
frame member 241 to the rear frame member 242 and
the lower cross frame member 243 in a longitudinal di-
rection of the vehicle is substantially the same as a di-
mension of the inverter 50 oriented in the longitudinal
direction of the vehicle.
[0030] As shown in Figure 3, the inverter 50 has an
overall shape of a rectangular box. In other words, the
inverter 50 is a generally rectangular box having a di-
mension W1 in the widthwise direction of the vehicle, a
dimension L1 in the longitudinal direction of the vehicle,
and a dimension H1 in the vertical direction of the vehicle.
In the illustrated embodiment, the relative dimensions of
the inverter 50 preferably have a dimensional relationship
of W1 > L1 > H1. As shown in Figure 8, the longitudinal
dimension L1 is substantially the same as the distance
between the frame members 241 and 242 in the longitu-

dinal direction of the vehicle. The inverter 50 is fastened
with bolts to the front cross frame member 241 at two
locations (left and right) on a frontward side and to the
rear frame member 242 at two locations (left and right)
on a rearward side. The inverter 50 is arranged rightward
of center in the widthwise direction of the vehicle.
[0031] The inverter 50 is supported on the component
mounting frame member 240 as explained above, and,
as shown in Figure 6. In particular, the inverter 50 is ar-
ranged such that the space 250 exists directly above the
motor unit 10 in the vertical direction, with the space 250
being unobstructed between the motor unit 10 and the
inverter 50 in the vertical vehicle direction. The inverter
50 is configured and arranged such that substantially no
portion thereof protrudes horizontally beyond a region
directly above the motor unit 10 in the longitudinal (front-
ward or rearward) vehicle direction of the vehicle. In par-
ticular, a frontward edge position of the inverter 50 is
arranged more rearward than a frontward edge position
of the motor unit 10 (see Figure 13). The inverter 50 is
also configured and arranged such most of the inverter
50 exists within a region directly above the motor unit 10
in the vehicle widthwise direction of the vehicle such that
the inverter 50 is in a generally middle position with re-
spect to the vehicle widthwise direction of the vehicle.
The inverter 50 is horizontally separated from the left and
right fender panels 233 and 234 (see Figure 8) in the
vehicle widthwise direction.
[0032] As shown in Figure 6, the converter 40 is ar-
ranged between the inverter 50 and the dash lower panel
210. The converter 40 is fastened with bolts (not shown)
to a pair of converter support brackets 247 (see Figure
5). Additionally, as shown in Figure 3, the converter 40
has an overall shape of a thin rectangular box. In other
words, the converter 40 is a generally rectangular box
having a dimension W2 in a widthwise direction of the
vehicle, a dimension L2 in a longitudinal direction of the
vehicle, and a dimension H2 in a vertical direction of the
vehicle. In the illustrated embodiment, the relative dimen-
sions of the converter 40 preferably have a dimensional
relationship of W2 > H2 > L2. The converter 40 is thus
arranged in a vertical, widthwise standing orientation.
The converter 40 is arranged and configured such that
a topmost edge of the converter 40 is slightly lower than
a topmost edge of the inverter 50. Also a bottommost
edge of the converter 40 is lower than a bottommost edge
of the inverter 50 and slightly higher than the motor unit
10. The bottommost edge of the converter 40 is also ar-
ranged to be slightly lower than a bottom edge of the
dash lower panel 210. A floor tunnel section 217 (de-
scribed later) is formed on the dash lower panel 210 at
a position rearward of the converter 40. A bottommost
edge position of the floor tunnel section 217 is compar-
atively high. The floor tunnel section 217 serves as a
passage for exhaust piping in a vehicle having an internal
combustion engine as a power source. The vehicle body
200 of the vehicle depicted in the first embodiment is
configured such that it can be used in either an electric
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vehicle or a vehicle having an internal combustion engine
as a power source.
[0033] The converter 40 has a forwardly facing front
face 40f with a portion that is lower than the rear frame
member 242. This portion of the front face 40f of the
converter 40 faces the space 250. Thus, this portion of
the front face 40f of the converter 40 is hereinafter called
the "space facing portion 40a." As shown in Figure 4, the
space facing portion 40a and the charging ports 60 are
positioned with respect to the widthwise direction of the
vehicle such that they overlap (at least partially aligned)
in the longitudinal direction of the vehicle as viewed from
either above the vehicle or the front of the vehicle.
[0034] As shown in Figure 8, the converter 40 is ar-
ranged in a substantially middle position with respect to
the widthwise direction of the vehicle such that it overlaps
(at least partially aligned) with the floor tunnel section
217 and the drive power supply battery 20 (see Figure
2) in a longitudinal direction of the vehicle when viewed
from above the vehicle.
[0035] A rearward space 260 is provided between the
converter 40 and the dash lower panel 210. A planar
contact portion 41 is formed in a rearward face 40b of
the converter 40 such that a surface of the planar contact
portion 41 is substantially parallel to the dash lower panel
210. As shown in Figure 9, the planar contact portion 41
spans across approximately three-fourths of the total
width of the converter 40 in the widthwise direction of the
vehicle.
[0036] As shown in Figure 6, a receiving surface 214
arranged and configured to be substantially parallel to
the planar contact portion 41 is formed on the dash lower
panel 210 in a position facing the planar contact portion
41 in a longitudinal direction of the vehicle. A reinforcing
member 215 is joined to the dash lower panel 210 at a
position corresponding to the receiving surface 214 such
that the dash lower panel 210 is reinforced with a box-
like cross sectional structure.
[0037] The converter 40 and the inverter 50 are ar-
ranged to be spaced horizontally from the left and right
fender panels 233 and 234 of the vehicle body 200 in the
widthwise direction of the vehicle such that a steering
column and a brake master cylinder can be installed in
a space between the fender panels 233 and 234 regard-
less of whether the vehicle is designed to have the steer-
ing wheel on the right side or the left side.
[0038] The arrangement of other mounted compo-
nents will now be explained. As shown in Figure 1, a
radiator 91 and a fan apparatus 92 are provided in a
frontward space 270 located in a frontward end portion
of the motor room ER so as to be arranged side by side
in the longitudinal direction of the vehicle. The radiator
91 serves as a condenser for releasing heat from a ve-
hicle air conditioning system (not shown) and/or serving
as a radiator of a cooling system (not shown) for cooling
such heat producing parts as the converter 40 and the
inverter 50. The fan apparatus 92 blows air across the
radiator 91. As shown in Figure 1, a front bumper 201 is

arranged in front of the radiator 91.
[0039] The wiring connecting the motor unit 10, the
drive power supply battery 20, the charger 30, the con-
verter 40, the inverter 50 and the charging port 60 will
now be explained. As shown in Figure 2, the wiring in-
cludes an AC charging harness 101, a low-voltage DC
charging harness 102, a high-voltage DC charging har-
ness 103 and a low-voltage DC electrical harness 104.
The AC charging harness 101 serves to connect the
household charging port 62 to the charger 30. The low-
voltage DC charging harness 102 serves to connect the
charger 30 to the drive power supply battery 20. The high-
voltage DC charging harness 103 serves to connect the
high-speed charging port 61 to the converter 40. The low-
voltage DC electrical harness 104 serves to connect the
drive power supply battery 20 to the converter 40. Addi-
tionally, as shown in Figure 9, the wiring includes a high-
voltage DC electrical harness 105 and a three-phase AC
electrical harness 106. The high-voltage DC electrical
harness 105 serves to connect the converter 40 to the
inverter 50. The three-phase AC electrical harness 106
serves to connect the inverter 50 to the motor unit 10.
The harnesses 101 to 106 are covered with a pliable
cover to insulate them and protect them external dam-
age. In this embodiment, the cover is made of a foamed
body containing an insulating substance.
[0040] The arrangement and structure of each of the
harnesses 101 to 106 will now be explained. The AC
charging harness 101 is connected between the house-
hold charging port 62 arranged on a frontward end of the
vehicle and the charger 30 arranged in a rearward portion
of the vehicle. As shown in Figure 1, the AC charging
harness 101 spans across the motor room ER in a lon-
gitudinal direction of the vehicle, passes through the floor
tunnel 217 (see Figure 11), and passes above the drive
power supply battery 20 before reaching the charger 30.
As shown in Figure 11, in this arrangement, the AC charg-
ing harness 101 passes next to (left side of) the space
250 between the motor unit 10 and the inverter 50 in the
motor room ER. The AC charging harness 101 extends
in a generally linear form and diagonally downward to-
ward the floor tunnel section 217 that opens at a lower
portion of the dash lower panel 210. As shown in Figures
2 and 4, with respect to the widthwise direction of the
vehicle, the AC charging harness 101 is displaced in a
leftward direction of the vehicle so as to pass by a left
side of the converter 40 and then passes through the
floor tunnel 217. Since the household charging port 62
is located at a left edge portion of the space facing portion
40a as viewed in the longitudinal vehicle direction, an
amount by which the AC charging harness 101 is dis-
placed in a widthwise direction of the vehicle in order to
go around the converter 40 is held to a minimum.
[0041] The high voltage DC charging harness 103
spans across the space 250 in the longitudinal direction
of the vehicle as the high voltage DC charging harness
103 extends from the high-speed charging port 61 toward
a charging connector 40c provided on the space facing
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portion 40a of the converter 40.
[0042] As shown in Figure 11, the charging connector
40c is arranged at the same height as the charging port
60. As shown in Figure 4, the charging connector 40c is
positioned in a widthwise direction of the vehicle such
that the charging connector 40c partially overlaps with
the charging port 60 as viewed in the longitudinal direc-
tion of the vehicle. Thus, the high-voltage DC current
charging harness 103 undergoes little vertical displace-
ment in the vertical direction of the vehicle. Also as shown
in Figure 4, the high-voltage DC current charging harness
103 is generally linear with little lateral displacement in
a widthwise direction of the vehicle.
[0043] As shown in Figure 6, the low-voltage DC elec-
trical harness 104 is connected to a first converter con-
nector 42 provided on a bottom side of the converter 40.
As shown in Figure 9, the low-voltage DC electrical har-
ness 104 extends diagonally downward from the position
where the low-voltage DC electrical harness 104 con-
nects to the converter 40. Form the converter 40, the low-
voltage DC electrical harness 104 passes rearward
through the floor tunnel 217. The first converter connector
42 of the converter 40 is arranged lower than a bottom-
most edge of the dash lower panel 210 where the floor
tunnel section 217 is formed. The first converter connec-
tor 42 and the low-voltage DC electrical harness 104 are
arranged lower than the dash lower panel 210 in the ver-
tical direction of the vehicle.
[0044] As shown in Figure 9, one end of the high-volt-
age DC electrical harness 105 is connected to a second
converter connector 43 provided on a right side portion
of the converter 40. From the second converter connector
43, the high-voltage DC electrical harness 105 extends
diagonally upward and frontward over a right-hand end
of the rear frame member 242. The other end of the high-
voltage DC electrical harness 105 connects to a first in-
verter connector 53 provided on a right side portion of
the inverter 50 (see Figure 8).
[0045] As shown in Figure 13, the three-phase AC
electrical harness 106 is connected between a second
inverter connector 54 and a motor unit connector 14. The
second inverter connector 54 is provided on a bottom
portion of a left-hand end of the inverter 50. The motor
unit connector 14 is provided in a rightward and rearward
position on an upper portion of the motor unit housing
11. Thus, the second inverter connector 54 is arranged
rearward of the front cross frame member 241. The motor
unit connector 14 is arranged rearward of an air condi-
tioning compressor 80 that is fixed to the motor unit hous-
ing 11 (described later). The three-phase AC electrical
harness 106 is connected to both of the connectors 54
and 14, and passes diagonally through the space 250
between the motor unit 10 and the inverter 50 in such a
fashion as to extend from an upper, rightward, frontward
portion of the space 250 to a lower, leftward, rearward
portion of the space 250. Thus, the phase AC electrical
harness 106 has vertical, transverse, and longitudinal
directional components with respect to the space 250.

[0046] The compressor 80 is mounted inside the space
250 in a position frontward of the motor unit connector
14 of the motor unit housing 11. The compressor 80 is
used to compress a refrigerant of an air conditioning sys-
tem (not shown in the figures). As shown in Figure 14,
the compressor 80 is attached to the motor unit housing
11 by being fastened to a support bracket 81. The support
bracket 81 is fastened to an upper, frontward, leftward
portion of the motor unit housing 11. The housing of the
compressor 80 and the support bracket 81 are made of
aluminum. The support bracket 81 is fastened to the mo-
tor unit housing 11 with metal fasteners such that they
are grounded to the vehicle body 200 through the motor
unit housing 11.
[0047] Additionally, a compressor harness 107 electri-
cally connects the converter 40 to the compressor 80.
The compressor harness 107 extends from the converter
40 to the compressor 80 as shown in Figures 4 and 15.
The compressor harness 107 serves to supply electric
current to the compressor 80. The compressor harness
107 is partially covered by a protector 82 having a gen-
erally L-shaped cross sectional shape. The protector 82
is arranged and configured to cover a portion of the com-
pressor harness 107. A first portion of the protector 82
is arranged across at least part of a front side of the com-
pressor 80. A second portion of the protector 82 bends
around a side of the compressor 80 facing toward a cen-
tral portion of the vehicle. Thus, the protector 82 covers
at least part of a widthwise end of the air conditioning
compressor and at least part of the front side of the air
conditioning compressor
[0048] As shown in Figure 11, the compressor 80 is
attached to the motor unit 10 such that a frontward end
portion of the compressor 80 is arranged farther rearward
than a frontward end portion of the motor unit 10. As
shown in Figure 10, a rightward end portion of the com-
pressor 80 is arranged farther inward (rightward) than a
rightward end portion of the motor unit 10. In the first
embodiment, the entire cast housing of the compressor
80 is arranged farther inward than the rightward end por-
tion of the motor unit 10. The portion of the compressor
80 that protrudes beyond the rightward end portion of the
motor unit 10 is a resin cover in which electrical circuitry
is housed.
[0049] Operational effects of the first embodiment will
now be explained. During diving, the motor unit 10 is
supported on the vehicle body 200 through the suspen-
sion member 70 with a dual elastic support structure at
least partially formed by the mounting members 72 and
73 and the insulators 71. Thus, vibrations generated by
the operation of the compressor 80 are doubly prevented
from being transmitted to the vehicle body 200 by the
dual elastic support structure.
[0050] During a front collision, when a front side of the
vehicle body 200 undergoes rearward deformation, the
radiator 91 and the fan apparatus 92 move rearward. As
the vehicle body 200 deforms farther rearward, the motor
unit 10, the inverter 50 and the component mounting
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frame member 240 supporting the motor unit 10 and the
inverter 50 also move rearward. When this occurs, the
converter 40 also moves rearward along with the com-
ponent mounting frame member 240. Since a front end
portion of the compressor 80 is arranged in substantially
the same position as a front end portion of the motor unit
10, the motor unit 10 and the compressor 80 receive an
imparted load caused by the rearward deformation of the
vehicle body 20 at substantially the same time. Conse-
quently, more deformation of the vehicle body 200 is al-
lowed than with a component mounting structure in which
the compressor 80 protrudes beyond the motor unit 10
in a frontward direction and more of the imparted load
resulting from the deformation can be absorbed.
[0051] Since the load is imparted to the compressor
80 and the motor unit 10 at substantially the same time,
it is less likely that the compressor 80 will become de-
tached from the motor unit 10. In other words, the com-
pressor 80 and motor unit 10 can move as an integral
unit during a front collision. As a result, the three-phase
AC electrical harness 106 is protected by the compressor
80 from contact with portions of the vehicle frame 200
and mounted component parts located frontward of the
compressor 80. In this way, the three-phase AC electrical
harness 106 is protected from damage.
[0052] Additionally, the high-voltage DC electrical har-
ness 105 is arranged on a side portion of the inverter 50
in a position farther rearward than a frontward end portion
of the inverter 50 and rearward of the front cross frame
member 241. Consequently, the high-voltage DC elec-
trical harness 105 is protected against damage because
rearward movement of portions of the vehicle frame 200
and mounted component parts located frontward of the
high-voltage DC electrical harness 105 is inhibited by the
front cross frame member 241 and the inverter 50.
[0053] Since the high-voltage DC electrical harness
105 is arranged farther toward a middle portion of the
vehicle than the inverter 50 and a rightward end portion
of the support frame, deformation of the vehicle body 200
caused by a load imparted from a right side of the vehicle
is born by the inverter 50 and the component mounting
frame member 240. As a result, the high-voltage DC elec-
trical harness 105 is protected against damage in the
case of a collision occurring on the right side of the ve-
hicle.
[0054] The behavior of the converter 40 during a frontal
collision of the vehicle will now be explained. When the
converter 40 collides against the dash lower panel 210
due to a frontal collision of the vehicle, the planar contact
portion 41 of the converter 40 hits against the receiving
surface 214 of the dash lower panel 210 in a planar fash-
ion. As a result, the load is more dispersed and the hous-
ing of the converter 40 can be better protected against
damage than if the converter 40 contacted the dash lower
panel 210 at a single point, along a line, or in another
localized fashion.
[0055] None of the connectors 14,42, 43, 53, and 54
or the harnesses 101 to 107 is arranged in the rearward

space 260 existing between the rearward face 40b of the
converter 40 and the dash lower panel 210. As a result,
the connectors 14, 42, 43, 53, and 54 and the harnesses
101 to 107 can be protected from damage when the rear-
ward face 40b of the converter 40 contacts the dash lower
panel 210.
[0056] Effects exhibited by an electric vehicle compo-
nent mounting structure according to the first embodi-
ment will now be presented in list form.

(a) The converter 40 is arranged between the invert-
er 50 and the dash lower panel 210 and close to the
drive power supply battery 20. Thus, compared to a
structure in which the converter 40 and the inverter
50 are stacked in a vertical direction of the vehicle,
the drive power supply battery 20 and the converter
40 can be arranged closer together along a longitu-
dinal direction of the vehicle and the length of the
low-voltage DC electrical harness 104 connecting
the battery 20 and the converter 40 can be short-
ened. By shortening the low-voltage DC electrical
harness 104, the manufacturing cost and weight
thereof can be reduced and the electrical resistance
value of the low-voltage DC electrical harness 104
can be suppressed such that an energy loss incurred
when electric power is transferred through the low-
voltage DC electrical harness 104 can be sup-
pressed. Additionally, the task of arranging the low-
voltage DC harness is simplified. Furthermore, com-
pared to a structure in which the converter 40 and
the inverter 50 are stacked in a vertical direction of
the vehicle, a vertical dimension of the structure can
be suppressed and restrictions on the height of the
hood panel 220 can be reduced, thereby increasing
the degree of design freedom.

[0057] The converter 40 is also positioned in a width-
wise direction of the vehicle that it overlaps with the drive
power supply battery 20 in a longitudinal direction when
viewed from above the vehicle, and the low-voltage DC
electrical harness 104 connects at a position where the
converter 40 and the battery 20 longitudinally overlap
each other. Consequently, the low-voltage DC electrical
harness 104 can be arranged in a substantially linear
form with less displacement in a widthwise direction of
the vehicle. For this reason, too, the length of the low-
voltage DC electrical harness 104 can be shortened, the
manufacturing cost and weight of the low-voltage DC
electrical harness 104 can be reduced, an energy loss
incurred when electric power is transferred through the
low-voltage DC electrical harness 104 can be reduced,
and the task of arranging the low-voltage DC electrical
harness 104 can be simplified.

(b) The drive power supply battery 20 is arranged
below a floor of the cabin RM and the low-voltage
DC electrical harness 104 is connected to a first con-
verter connector 42 provided on a bottom side of the
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converter 40. Thus, the vertical distance spanned by
the low-voltage DC electrical harness 104 can be
decreased in comparison with a structure in which
the first converter connector 42 is provided on a ver-
tically intermediate portion of a top portion of the con-
verter 40. As a result, the length of the low-voltage
DC electrical harness 104 can be shortened even
further, the manufacturing cost and weight of the low-
voltage DC electrical harness 104 can be reduced,
and the task of routing and arranging the low-voltage
DC electrical harness 104 can be simplified.
(c) The converter 40 is generally shaped like a rec-
tangular box and is arranged in a standing fashion
such that a bottom end portion thereof is positioned
lower than the inverter 50. Consequently, the first
converter connector 42 provided on a bottom portion
of the converter 40 can be positioned even lower and
a high difference between with respect to the drive
power supply battery 20 can be reduced. As a result,
the length of the low-voltage DC electrical harness
104 can be shortened, the manufacturing cost,
weight, and energy loss of the low-voltage DC elec-
trical harness 104 can be reduced, and the task of
arranging the low-voltage DC electrical harness 104
can be simplified. Also, by arranging the converter
40 in a standing orientation, the center of gravity of
the converter 40 can be lowered and the weight dis-
tribution of the vehicle can be improved. Moreover,
the longitudinal dimension of the vehicle can be sup-
pressed and a more compact component arrange-
ment can be achieved.
(d) The converter 40 is arranged in a standing ori-
entation as explained in c) above, and the converter
40 and the inverter 50 are arranged longitudinally
such that they overlap vertically with the motor unit
10 in a side view. Thus, even though the converter
40 is arranged rearward of the inverter 50 as ex-
plained in a) above, the motor unit 10, the converter
40, and the inverter 50 can be mounted in a compact
fashion. Additionally, during a front collision of the
vehicle, the converter 40 and the inverter 50 do not
bear a collision load before the motor unit 10 and
space can be secured for the vehicle body to deform.
Similarly, no portion of the converter 40 and no por-
tion of the inverter 50 protrudes beyond the motor
unit 10 in a widthwise direction of the vehicle when
viewed from above the vehicle. As a result, space
can be secured for the vehicle body to deform during
a side collision of the vehicle.
(e) The converter 40 and the first converter connec-
tor 42 are arranged in the vertical and widthwise di-
rections of the vehicle such that they overlap with a
longitudinally forward projection of the floor tunnel
section 217. Consequently, the low-voltage DC elec-
trical harness 104 can be arranged to pass through
the floor tunnel section 217 in a substantially linear
form with little displacement in the vertical and width-
wise directions of the vehicle. As a result, the cost

of, the weight of, and the energy loss incurred by the
low-voltage DC electrical harness 104 can be re-
duced and the task of arranging the low-voltage DC
electrical harness 104 can be simplified.
(f) Since the converter 40 is arranged behind the
inverter 50 as explained in a) above, both the con-
verter 40 and the inverter 50 can be arranged to be
exposed at an upper portion of the motor room ER.
As a result, both the converter 40 and the inverter
50 can be worked on from above and maintenance
of the same can be accomplished much more easily
than with a component mounting structure in which
the converter 40 and the inverter 50 are stacked ver-
tically.
(g) The converter 40 is arranged longitudinally be-
tween the inverter 50 and the dash lower panel 210,
and the low-voltage DC electrical harness 104 con-
necting the converter 40 to the drive power supply
battery 20 is arranged not to pass between the con-
verter 40 and the dash lower panel 210. Thus, the
low-voltage DC electrical harness 104 is not likely to
be pinched between the converter 40 and the dash
lower panel 210 when the vehicle undergoes a front
collision and the vehicle body 200 deforms such that
the converter 40 moves rearward. As a result, the
low-voltage DC electrical harness 104 can be pro-
tected against damage during a frontal collision.

[0058] In the first embodiment, the position where the
low-voltage DC electrical harness 104 connects to the
converter 40 is close to the drive power supply battery
20 and on a bottom side of the converter 40. Thus, the
low-voltage DC electrical harness 104 is less likely to be
pinched between the converter 40 and other parts than
it would be if it were connected to a front surface or a left
or right lateral surface of the converter 40. As a result,
the low-voltage DC electrical harness 104 can be pro-
tected against damage.

(h) Since the converter 40 is provided with a planar
contact portion 41 arranged to face toward and be
substantially parallel to the dash lower panel 210,
the converter 40 and the dash lower panel 210 con-
tact in a planar fashion when they contact each other
due to, for example, a collision. As a result, the con-
tact load is more dispersed and the housing of the
converter 40 can be better protected against damage
than if the converter 40 contacted the dash lower
panel 210 at a single point, along a line, or in another
localized fashion.

[0059] Additionally, since a receiving surface 214 is
formed on the dash lower panel 210, the converter 40
and the dash lower panel 210 contact each other in a
planar fashion more readily and the effectiveness with
which the contact load is dispersed and the converter 40
is protected from damage can be improved.
[0060] Since the converter 40 is arranged in a standing
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orientation and the first converter connector 42 is posi-
tioned lower than the inverter 50, the degree to which
(amount by which) the first converter connector 42 and
the low-voltage DC electrical harness 104 overlap with
the dash lower panel 210 in a longitudinal direction of the
vehicle can be suppressed in comparison with a structure
in which the converter 40 and the inverter 50 are arranged
at the same height. As a result, when the converter 40
and the dash lower panel 210 contact each other due to
a frontal collision of the vehicle, the first converter con-
nector 42 and the low-voltage DC electrical harness 104
are less likely to be pinched between the dash lower pan-
el 210 and other mounted components and the low-volt-
age DC electrical harness 104 can be even better pro-
tected against damage.
[0061] Additionally, in the first embodiment, the first
converter connector 42 and the low-voltage DC electrical
harness 104 are arranged lower than a top edge of the
floor tunnel section 217 such that they do not overlap
with the dash lower panel 210 at all in a longitudinal di-
rection of the vehicle when viewed from a side of the
vehicle. As a result, the first converter connector 42 and
the low-voltage DC electrical harness 104 do not get
pinched between the converter 40 and the dash lower
panel 210 and the low-voltage DC electrical harness 104
can be protected even more reliably against damage.

(i) The three-phase AC electrical harness 106 con-
nected between the motor unit 10 and the inverter
50 is arranged in the space 250 located frontward of
the converter 40 and does not pass between the con-
verter 40 and the dash lower panel 210. Consequent-
ly, the three-phase AC electrical harness 106 can be
prevented from being damaged due to being pinched
between the converter 40 and the dash lower panel
210 during a frontal collision of the vehicle.

[0062] Similarly, in the first embodiment, the high-volt-
age DC electrical harness 105 connected between the
converter 40 and the inverter 50 is connected to a second
converter connector 43 provided on a side face of the
converter 40 and first inverter connector 53 provided on
a side face of the inverter 50 such that it does not pass
between the converter 40 and the dash lower panel 210.
As a result, the high-voltage DC electrical harness 105
can be prevented from being damaged due to being
pinched between the converter 40 and the dash lower
panel 210 during a frontal collision of the vehicle.

(j) The motor unit 10 is supported on the vehicle body
200 through the suspension member 70 with a dual
elastic support structure and the compressor 80 is
mounted to the motor unit 10. Thus, an anti-vibration
structure for the motor unit 10 and the suspension
apparatus also serves as an anti-vibration structure
for the compressor 80. As a result, it is not necessary
to provide a dedicated anti-vibration structure for the
compressor 80 and the component mounting struc-

ture as a whole can be made simpler, less expensive,
lighter in weight, and more compact than a structure
that uses a dedicated anti-vibration structure for the
compressor 80. Moreover, since an anti-vibration
structure for the motor unit 10 and an anti-vibration
structure for the suspension apparatus are used to-
gether in series as a dual anti-vibration structure, the
vibration prevention performance is improved in
comparison to a single anti-vibration structure.

[0063] Additionally, the compressor 80 is fastened to
the motor unit 10, which is electrically grounded to the
vehicle body 200. As a result, the compressor 80 is
grounded to the vehicle body 200 through the motor unit
10 and it is not necessary to perform work specifically for
grounding the compressor 80. Thus, the overall structure
and the assembly work can be simplified.

(k) The main parts of the compressor 80 are arranged
rearward of a front end of the motor unit 10 and trans-
versely inward of a rightward end of the motor unit
10. As a result, an amount by which the compressor
80 contacts the vehicle body 200 before the motor
unit 10 does during a frontal collision of a side colli-
sion of the vehicle can be held to a small amount
and the vehicle body 200 can be ensured to deform
to a larger degree during a collision (i.e., the vehicle
body 200 can be provided with sufficient space to
deform and absorb the impact of a collision).

[0064] In the first embodiment, the entire cast housing
of the compressor 80 is configured and arranged such
that it does not protrude beyond the motor unit 10 in a
longitudinal direction or a widthwise direction, thereby
enabling the aforementioned deformation space for the
vehicle body 200 to be maximized. Furthermore, by ar-
ranging the compressor 80 in the space 250, the com-
pressor 80 can be arranged in a more compact fashion
than if it were arranged outside the space 250.

(1) The motor unit connector 14 for connecting the
three-phase AC electrical harness 106 is arranged
rearward of the compressor 80 (which is fixed to the
motor unit 10) in the space 250 and the three-phase
AC electrical harness 106 is arranged inside the
space 250. As a result, during a frontal collision of
the vehicle, the motor unit housing 11 and the com-
pressor 80 inhibit the vehicle body 200 and mounted
components from contacting the motor unit connec-
tor 14 and the three-phase electrical harness 106
and the three-phase AC electrical harness 106 can
be protected from damage. The second inverter con-
nector 54 where the other end of the three-phase
electrical harness 106 is connected is also protected
by the front cross member 241. Thus, the compres-
sor 80.and the front cross member 241 can be used
to protect the motor unit connector 14, the second
inverter connector 54, and the three-phase AC elec-
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trical harness 106 and it is not necessary to provide
a separate protector for these parts.. As a result, the
overall structure can be simplified and the cost,
weight, and amount of assembly work required can
be reduced.
(m) Although the compressor harness 107 connect-
ed between the compressor 80 and the converter 40
is arranged to pass in front of the compressor 80,
the frontward side of the compressor harness 107 is
covered with a protector 82 such that the compressor
harness 107 can be protected against damage dur-
ing a frontal collision of the vehicle. It is also possible
to arrange the compressor harness 107 in rear of
the compressor 80 such that the compressor har-
ness 107 is protected by the compressor 80 itself
and the protector 82 can be eliminated.
(n) The motor unit 10 is elastically supported on the
vehicle body 200, the inverter 50 is fixed to the ve-
hicle body 200, and the motor unit 10 and the inverter
50 are vertically separated by a space 250. Thus,
the three-phase AC electrical harness 106 connect-
ing the motor unit 10 to the inverter 50 can be made
comparatively long and an amount by which the
three-phase AC electrical harness 106 is displaced
per unit length when the motor unit 10 is displaced
with respect to the vehicle body 200 can be held to
a small amount. As a result, the three-phase AC elec-
trical harness 106 can be protected against damage
resulting from gradual degradation over time caused
by displacement of the motor unit 10.
(o) The three-phase electrical harness 106 is con-
nected to a second inverter connector 54 provided
on a bottom portion of a left side of the inverter 50
and a motor unit connector 14 provided on a upper
rightward portion of the motor unit 10, and the three-
phase electrical harness 106 is arranged to span di-
agonally in a widthwise direction and a vertical di-
rection of the vehicle. Consequently, the total length
of the three-phase AC electrical harness 106 can be
made longer than if the three-phase AC electrical
harness 106 were arranged to span solely in a ver-
tical direction with in a space 250 having the same
vertical dimension. As a result, when the motor unit
10 is displaced with respect the vehicle body 200,
an amount by which the three-phase AC electrical
harness 106 is displaced per unit length in a shear
direction can be held to a small amount and the three-
phase AC electrical harness 106 can be protected
against damage resulting from gradual degradation
over time.
(p) The inverter 50 is arranged vertically above the
motor unit 10 with the space 250 in-between and in
front of the converter 40. The converter 40 is posi-
tioned in a vertical direction of the vehicle such that
a portion thereof (the space facing portion 40a) over-
laps with the space 250 in a longitudinal direction of
the vehicle. The charging ports 60 connected to the
converter 40 by the high-voltage DC charging har-

ness 103 are arranged toward the front of the vehicle
with respect to the inverter 50. Thus, the high-voltage
DC charging harness 103 can be arranged in a gen-
erally linear form. By arranging the high-voltage DC
charging harness 103 in a generally linear form, the
task of arranging the high-voltage DC charging har-
ness 103 is simpler than if the high-voltage DC charg-
ing harness 103 were to be arranged in a curved
form. Moreover, since the total length of a linear form
is shorter, the manufacturing cost of, the weight of,
and the energy loss incurred by the high-voltage
charging harness 103 can be reduced.

[0065] The charging ports 60 are arranged frontward
of the inverter 50 and rearward of and higher than the
front bumper 201. As a result, the work of connecting and
disconnecting an external power source to and from the
charging ports 60 is easier than if the charging ports 60
were arranged above the converter 40. Moreover, such
an unfortunate situation as moving the vehicle while the
external power source is still connected can be avoided
because the connected state between the external power
source and the charging port 60 can be seen from the
driver’s seat. Moreover, damage to the charging ports 60
can be avoided when the vehicle undergoes a light frontal
collision in which the impact can be absorbed by defor-
mation of the front bumper 201 alone.

(q) Since the charging ports 60 and the space facing
portion 40a are arranged at similar heights in a ver-
tical direction of the vehicle, the high-voltage DC
charging harness 103 can be arranged in a generally
linear form with little displacement in a vertical direc-
tion of the vehicle. In particular, in the first embodi-
ment, the high-speed charging port 61 and the charg-
ing connector 40c provided on the space facing por-
tion 40a of the converter 40 are arranged at the same
height and in corresponding positions in a widthwise
direction of the vehicle such that they overlap in a
longitudinal direction of the vehicle. Thus, the high-
voltage DC charging harness 103 connected be-
tween the high-speed charging port 61 and the
charging connector 40c can be arranged in a linear
form with little displacement in a vertical direction
and little displacement in a widthwise direction of the
vehicle. As a result, the high-voltage DC charging
harness 103 can be arranged in an even more linear
form, the work of arranging it can be accomplished
more easily, and the cost, weight, and energy loss
of the high-voltage DC charging harness 103 can be
reduced.

[0066] In the first embodiment, the converter 40 is ar-
ranged in a standing orientation and the vertical and
widthwise dimensions of the space facing portion 40a
can be made large. As a result, there is a higher degree
of freedom with respect to aligning the space facing por-
tion 40a and the charging ports 60 in the vertical and
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widthwise directions of the vehicle such that they overlap
each other in a longitudinal direction of the vehicle as
previously mentioned.
[0067] The space 250 is used to ensure that the three-
phase AC electrical harness 106 has a sufficient length
to allow displacement as explained in p) above, to ensure
that there is sufficient space to mount the compressor 80
as explained in m) above, and the facilitate the work of
arranging the charging harnesses 101 and 103. In this
way, the space inside the motor room ER can be used
more effectively. Additionally, since the inverter 50 and
the motor unit 10 are arranged in the space 250, it is
more difficult for deformation of the vehicle body 200 to
propagate into the space 250 during a vehicle collision.
As a result, the harnesses 101, 103, 106, and 107 ar-
ranged to pass through the space 250 are better protect-
ed against damage than if they were arranged outside
the space 250.
[0068] Since the converter 40 and the inverter 50 are
not stacked vertically, the space 250 can be provided
with a comparatively large vertical dimension between
the inverter 50 and the motor unit 10 while suppressing
the height of the motor room ER. As a result, the space
250 can be made to have a sufficiently large vertical di-
mension to utilize the space of the motor room ER effec-
tively as explained above while also suppressing the
height of the hood panel 220.

(r) The AC charging harness 101 connected between
the household charging port 62 and the charger 30
is arranged to undergo a vertical displacement as it
passes through the space 250 and to extend in a
generally linear fashion with respect to the widthwise
direction of the vehicle between the household
charging port 62 and the floor tunnel section 217
(which is aligned with the household charging port
62 in a widthwise direction of the vehicle) except for
a portion where the AC charging harness 101 curves
around a side edge portion of the converter 40. Thus,
the displacements of the AC charging harness 101
in the vertical and widthwise directions of the vehicle
are suppressed and the harness 101 is arranged in
a generally linear form. As a result, the length of the
AC charging harness 101 can be shortened, the cost,
weight, and energy loss of the same can be reduced,
and the work of arranging the harness 101 can be
accomplished more easily. Additionally, since the
household charging port 62 is arranged facing a left-
hand edge portion of the converter 40, the widthwise
displacement of the AC charging harness 101 at the
portion where it curves around the converter 40 can
be kept comparatively small.

[0069] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-

fined in the appended claims. For example, although in
the first embodiment a storage battery is used as the
drive power supply battery, it is also possible to use a
capacitor or other device capable of storing electricity.
[0070] Although in the first embodiment the motor room
ER is arranged in front of the cabin RM, it is also accept-
able to arrange it rearward of the cabin RM. In such a
case, it is acceptable to provide a motor in both the front
and rear of the vehicle instead of only the front or the rear.
[0071] Although in the first embodiment the converter
40 and the inverter 50 are mounted separately, it is also
acceptable for the converter 40 and the inverter 50 to be
arranged in a single housing and mounted as a single
unit.
[0072] Although in the first embodiment the converter
40 is arranged in a standing orientation, it is acceptable
for the converter 40 not to be arranged in a standing
orientation. The effects resulting from shortening the low-
voltage DC electrical harness 104 can be obtained by
arranging the converter 40 closer to a partitioning wall
than the inverter 50. Also, the effects resulting from short-
ening the low-voltage DC electrical harness 104 can be
obtained even if the low-voltage DC electrical harness
104 is not connected on a bottom side of the converter.
Also, although in the first embodiment the converter 40
is arranged in a standing orientation in which the second
largest dimension is oriented in a vertical direction of the
vehicle, it is also acceptable for the converter 40 to be
arranged such that the longest dimension is oriented in
a vertical direction.
[0073] Although in the first embodiment the drive pow-
er supply battery is arranged below a floor of the cabin
RM, the invention is not limited to such an arrangement
and it is acceptable to arrange the drive power supply
battery in another position so long as it is outside the
motor room on the cabin side of the motor room. For
example, the drive power supply battery could be ar-
ranged in a trunk room or between a seat of the cabin
and a trunk room.

Claims

1. A vehicle component mounting arrangement com-
prising:

a motor (M) arranged inside a motor room (ER)
of a vehicle and serving as a vehicle drive
source;
an inverter (50) electrically connected to the mo-
tor (M) to supply a drive current to the motor (M),
the inverter (50) being vertically arranged above
the motor (M) in a vertical direction of a vehicle;
and
a drive power supply battery (20), character-
ized by
a converter (40) arranged inside the motor room
(ER) of a vehicle, wherein
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the drive power supply battery (20) is electrically
connected to the converter (40) with an electrical
harness (104), the drive power supply battery
(20) being arranged outside the motor room
(ER) on a side of the motor room (ER) that is
closer to a vehicle cabin (RM), and
the converter (40) being further arranged be-
tween the inverter (50) and the drive power sup-
ply battery (20) with respect to a longitudinal di-
rection of the vehicle,
wherein the converter (40) has an overall rec-
tangular box shape that is arranged in a standing
orientation with a shortest dimension of the rec-
tangular box shape extending in the longitudinal
direction of the vehicle, another dimension of
the rectangular box shape extending in the ver-
tical direction of the vehicle, and a bottommost
end of the rectangular box shape being posi-
tioned lower than a bottommost end of the in-
verter (50) with respect to the vertical direction
of the vehicle.

2. A vehicle component mounting arrangement accord-
ing to claim 1, characterized in that the drive power
supply battery (20) is arranged below a floor of the
vehicle cabin (RM); and
the electrical harness (104) is connected to a bottom
side of the converter (40).

3. A vehicle component mounting arrangement accord-
ing to claim 1 or 2, characterized in that the inverter
(50) and the converter (40) are arranged with respect
to the longitudinal direction of the vehicle such that
the inverter (50) and the converter (40) overlap with
a motor housing (11) that houses the motor (M) when
viewed from above the vehicle.

4. A vehicle component mounting arrangement accord-
ing to any one of claims 1 to 3, characterized in that
the electrical harness (104) is connected to the con-
verter (40) at a position that is lower than a partition-
ing wall (210) separating the motor room (ER) and
the vehicle cabin (RM).

5. A vehicle component mounting arrangement accord-
ing to claim 4, characterized in that the converter
(40) includes a planar contact portion (41) that faces
the partitioning wall (210) with the planar contact por-
tion (41) being parallel to the partitioning wall (210).

Patentansprüche

1. Eine Fahrzeug-Komponenten-Montageanordnung
mit:

einem Motor (M), der innerhalb eines Motor-
raums (ER) eines Fahrzeugs angeordnet ist und

als Fahrzeugantriebsquelle dient;
einem Inverter (50), der elektrisch mit dem Motor
(M) verbunden ist, um Antriebsstrom zu dem
Motor (M) zu liefern, der Inverter (50) ist vertikal
über dem Motor (M), in einer vertikalen Richtung
des Fahrzeugs, angeordnet; und
einer Antriebsenergie-Zuführbatterie (20), ge-
kennzeichnet durch einem Konverter (40), der
innerhalb des Motorraums (ER) des Fahrzeugs
angeordnet ist, wobei die Antriebsenergie-Zu-
führbatterie (20) elektrisch mit dem Konverter
(40) mit einem Elektro-Kabelstrang (104) ver-
bunden ist, die Antriebsenergie-Zuführbatterie
(20) ist außerhalb des Motorraums (ER) an einer
Seite des Motorraums (ER) angeordnet, die nä-
her zu der Fahrzeugkabine (RM) ist, und
der Konverter (40) ist weiterhin zwischen dem
Inverter (50) und der Antriebsenergie-Zuführ-
batterie (20) mit Bezug auf eine Längsrichtung
des Fahrzeugs angeordnet,
wobei der Konverter (40) eine im Allgemeinen
rechtwinklige Schachtelform hat, die in einer
stehenden Orientierung angeordnet ist mit einer
kürzesten Abmessung der rechtwinkligen
Schachtelform erstreckend in die Längsrichtung
des Fahrzeugs, einer anderen Abmessung der
rechtwinkligen Schachtelform erstreckend in die
vertikale Richtung des Fahrzeugs, und einem
untersten Ende der rechtwinkligen Schachtel-
form positioniert niedriger als ein unterstes Ende
des Inverters (50) mit Bezug auf die vertikale
Richtung des Fahrzeugs.

2. Eine Fahrzeug-Komponenten-Montageanordnung
gemäß Anspruch 1, dadurch gekennzeichnet,
dass die Antriebsenergie-Zuführbatterie (20) unter
einem Boden der Fahrzeugkabine (RM) angeordnet
ist und der Elektro-Kabelstrang (104) mit einer Ober-
seite des Konverters (40) verbunden ist.

3. Eine Fahrzeug-Komponenten-Montageanordnung
gemäß Anspruch 1 oder 2,
dadurch gekennzeichnet, dass der Inverter (50)
und der Konverter (40) mit Bezug auf die Längsrich-
tung des Fahrzeugs so angeordnet sind, dass der
Inverter (50) und der Konverter (40) mit einem Mo-
torgehäuse (11) überlappen, welches den Motor (M)
aufnimmt, wenn von oberhalb des Fahrzeugs be-
trachtet.

4. Eine Fahrzeug-Komponenten-Montageanordnung
gemäß in einem der Ansprüche 1 bis 3, dadurch
gekennzeichnet, dass der Elektro-Kabelstrang
(104) mit dem
Konverter (40) an einer Position verbunden ist, die
niedriger ist als eine Trennwand (210), welche den
Motorraum (ER) und die Fahrzeugkabine (RM)
trennt.
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5. Eine Fahrzeug-Komponenten-Montageanordnung
gemäß Anspruch 4, dadurch gekennzeichnet,
dass der Konverter (40) einen ebenen Kontaktab-
schnitt (41) beinhaltet, welcher der Trennwand (210)
gegenüberliegt mit dem ebenen Kontaktabschnitt
(41) parallel zu der Trennwand (210).

Revendications

1. Agencement de montage de composant de véhicule
comprenant :

un moteur (M) disposé à l’intérieur du compar-
timent moteur (ER) d’un véhicule et servant de
source d’entraînement du véhicule ; et
un onduleur (50) connecté électriquement au
moteur (M) pour délivrer un courant d’entraîne-
ment au moteur (M), l’onduleur (50) étant dis-
posé verticalement au-dessus du moteur (M)
dans la direction verticale du véhicule ; et
une batterie d’alimentation électrique d’entraî-
nement (20), caractérisé par
un convertisseur (40) disposé à l’intérieur du
compartiment moteur (ER) du véhicule, dans le-
quel
la batterie d’alimentation électrique d’entraîne-
ment (20) est connectée électriquement au con-
vertisseur (40) avec un faisceau électrique
(104), la batterie d’alimentation électrique d’en-
traînement (20) étant disposée à l’extérieur du
compartiment moteur (ER) sur un côté du com-
partiment moteur (ER) plus proche de l’habitacle
du véhicule (RM), et
le convertisseur (40) étant disposé en outre en-
tre l’onduleur (50) et la batterie d’alimentation
électrique d’entraînement (20) par rapport à la
direction longitudinale du véhicule,
dans lequel le convertisseur (40) se présente
sous la forme d’une boîte globalement rectan-
gulaire disposée selon une orientation verticale,
la dimension la plus
courte de la forme de boîte rectangulaire s’éten-
dant dans la direction longitudinale du véhicule,
une autre dimension de la forme de boîte rec-
tangulaire s’étendant dans la direction verticale
du véhicule et l’extrémité la plus basse de la
forme de boîte rectangulaire étant positionnée
plus bas que l’extrémité la plus basse de l’on-
duleur (50) par rapport à la direction verticale du
véhicule.

2. Agencement de montage de composant de véhicule
selon la revendication 1, caractérisé en ce que la
batterie d’alimentation électrique d’entraînement
(20) est disposée au-dessous du plancher de l’ha-
bitacle du véhicule (RM) ; et
le faisceau électrique (104) est connecté à la face

inférieure du convertisseur (40).

3. Agencement de montage de composant de véhicule
selon la revendication 1 ou 2, caractérisé en ce que
l’onduleur (50) et le convertisseur (40) sont disposés
par rapport à la direction longitudinale du véhicule
de sorte que l’onduleur (50) et le convertisseur (40)
se recouvrent avec le compartiment moteur (11) con-
tenant le moteur (M), vus du dessus du véhicule.

4. Agencement de montage de composant de véhicule
selon l’une quelconque des revendications 1 à 3,
caractérisé en ce que le faisceau électrique (104)
est connecté au convertisseur (40) dans une position
plus basse qu’une paroi de séparation (210) sépa-
rant le compartiment moteur (ER) et l’habitacle du
véhicule (RM).

5. Agencement de montage de composant de véhicule
selon la revendication 4, caractérisé en ce que le
convertisseur (40) comporte une partie de contact
plane (41) tournée vers la paroi de séparation (210),
la partie de contact plane (41) étant parallèle à la
paroi de séparation (210).
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