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(54) Working vehicle

(57) The present invention provides a working vehi-
cle, including a power source unit, an air intake passage,
and an air exhaust passage all of which are arranged
inside a roof portion, wherein the power source unit is
disposed in a portion close to a center in a vehicle body
width direction, the air intake passage guides air taken

from an air intake port that is provided in a center portion
in the vehicle body width direction, to the power source
unit, and the air exhaust passage is bent in a planar view
such that air supplied to the power source unit flows in a
bent manner toward an air exhaust port that is provided
in one end portion in the vehicle body width direction.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a working ve-
hicle, including a power source unit, an electrically-driven
motor that operates with electrical power from the power
source unit, and a traveling transmission system to which
motive power of the electrically-driven motor is transmit-
ted.

DESCRIPTION OF THE RELATED ART

[0002] As this sort of working vehicle, there is a vehicle
in which an accommodation box accommodating the
power source unit is installed on an upper face of a roof
portion of a vehicle body, and a waterproof cover that
covers upper and side portions of the accommodation
box is provided in order to prevent rainwater and the like
from entering the accommodation box (see
JP2009-154826A, for example). It is required for the pow-
er source unit that is accommodated in the accommoda-
tion box to be provided with a cooling mechanism in order
to prevent the temperature from increasing.
Thus, in the working vehicle according to
JP2009-154826A, a gap is provided between the water-
proof cover and the roof portion, air outside the water-
proof cover is taken via this gap into the waterproof cover,
this air is supplied via an air intake duct and an air intake
port into the accommodation box, and, thus, the power
source unit is cooled down. The air that has cooled down
the power source unit is guided via an air exhaust port
and an air exhaust duct so as to be exhausted out of the
accommodation box, and is then guided via the gap be-
tween the waterproof cover and the roof portion so as to
be exhausted out of the waterproof cover.

SUMMARY OF THE INVENTION

[0003] In the working vehicle according to
JP2009-154826A, not only the power source unit, but
also the cooling mechanism such as a channel and a fan
for causing air to flow is provided on the upper portion of
the roof portion in order to cool down the power source
unit. Accordingly, the power source unit and the cooling
mechanism are projected above the roof portion, causing
a problem in which the vehicle height of the vehicle body
increases.
[0004] Thus, it is also conceivable to arrange the power
source unit and the cooling mechanism inside the roof
portion. However, for example, other constituent compo-
nents are also arranged in the roof portion. Accordingly,
the power source unit and the cooling mechanism have
to be arranged in a limited space of the roof portion so
as not to cause interference with other constituent com-
ponents, and, thus, it is difficult to arrange the power
source unit and the cooling mechanism in the roof portion.
[0005] For example, in a working vehicle such as a

tractor, an air conditioning apparatus for altering the con-
dition of air in a cabin in which a driver rides may be
provided in the roof portion. In this tractor, when arranging
the air conditioning apparatus and the power source unit
in the roof portion, there is a demand for both the air
conditioning apparatus and the power source unit to be
arranged in a portion as close as to the center in the
vehicle body width direction. In order to satisfy this de-
mand, for example, it is conceivable to arrange the power
source unit and the air conditioning apparatus one in front
of the other in the vehicle body front-to-rear direction.
However, in this case, a cooling mechanism that supplies
air and cools down the power source unit disposed in a
portion close to the center in the vehicle body width di-
rection is provided, and, thus, this cooling mechanism
has to be disposed so as not to cause interference with
the air conditioning apparatus, and how the cooling
mechanism is disposed with respect to the air condition-
ing apparatus is important. For example, if the air condi-
tioning apparatus and the cooling mechanism are ar-
ranged one above the other in the vertical direction, the
problem that the vehicle height of the vehicle body in-
creases becomes apparent.
[0006] Thus, there is a strong demand for a working
vehicle in which a power source unit and a cooling mech-
anism that cools down the power source unit are provided
in a roof portion, and the power source unit and the cool-
ing mechanism are arranged at proper positions, so that
the vehicle height of the vehicle body can be reduced to
all extent possible.
[0007] The present invention is directed to a working
vehicle, comprising;

a power source unit;
an electrically-driven motor that operates with elec-
trical power from the power source unit;
a traveling transmission system to which motive
power of the electrically-driven motor is transmitted;
a cabin in which a driver rides and that has a roof
portion;
an air intake passage through which air outside the
cabin is supplied to the power source unit; and an
air exhaust passage through which air supplied to
the power source unit is exhausted out of the roof
portion;
wherein the power source unit, the air intake pas-
sage, and the air exhaust passage are arranged in-
side the roof portion,
the power source unit is disposed in a portion close
to a center in a vehicle body width direction,
the air intake passage guides air taken from an air
intake port that is provided in a center portion in the
vehicle body width direction, to the power source
unit, and
the air exhaust passage is bent in a planar view such
that air supplied to the power source unit flows in a
bent manner toward an air exhaust port that is pro-
vided in one end portion in the vehicle body width
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direction.

[0008] With this feature, in the roof portion, the power
source unit can be disposed in a portion close to the
center in the vehicle body width direction, and, thus, the
air intake passage through which air for cooling down the
power source unit is supplied and the air exhaust pas-
sage through which air supplied to the power source unit
is exhausted also can be arranged in the roof portion.
Furthermore, it is sufficient for the air intake passage to
guide air from the air intake port that is provided in the
center portion in the vehicle body width direction to the
power source unit that is provided in a portion close to
the center in the vehicle body width direction, and, thus,
its shape and configuration can be made simple. Further-
more, the air exhaust passage causes air to flow in a
bent manner from the power source unit that is provided
in a portion close to the center in the vehicle body width
direction to the air exhaust port that is provided in one of
the end portions in the vehicle body width direction, and,
thus, an empty space can be formed behind that bent
portion. Accordingly, other constituent components in-
cluded in the roof portion can be arranged in this empty
space, and, thus, the cooling mechanism can be dis-
posed such that the other constituent components and
the cooling mechanism are not positioned one above the
other in the vertical direction. In this manner, the power
source unit and the cooling mechanism for cooling down
the power source unit are arranged in the roof portion,
the power source unit and the cooling mechanism are
arranged at proper positions while avoiding interference
with other constituent components, and, thus, the vehicle
height of the vehicle body can be reduced to all extent
possible.
[0009] In this configuration, it is preferable that the roof
portion has a projection portion that is projected outward
in the vehicle body width direction from the cabin in a
planar view, and the air exhaust port exhausts air down-
ward in the projection portion of the roof portion.
[0010] With this feature, the air exhaust port exhausts
air downward in the projection portion of the roof portion,
and, thus, rainwater and the like can be prevented from
entering the air exhaust passage via the air exhaust port.
[0011] In this configuration, it is preferable that wherein
the roof portion is provided with an air conditioning ap-
paratus that supplies air-conditioned air to the cabin, the
air conditioning apparatus is disposed in a portion close
to the center in the vehicle body width direction behind
the power source unit in a vehicle body front-to-rear di-
rection, and the air exhaust passage is bent away from
the air conditioning apparatus in a planar view.
[0012] With this feature, the demand for the power
source unit and the air conditioning apparatus to be ar-
ranged in a portion close to the center in the vehicle body
width direction can be satisfied, and, furthermore, the air
exhaust passage can be provided so as to be bent away
from the air conditioning apparatus in a planar view. Ac-
cordingly, the air exhaust passage and the air condition-

ing apparatus are hardly positioned one above the other
in the vertical direction, and, thus, the vehicle height of
the vehicle body can be reduced to all extent possible.
[0013] In this configuration, it is preferable that air-con-
ditioned air supply passages that supply air-conditioned
air whose condition has been altered by the air condi-
tioning apparatus to the cabin are provided in both end
portions in the vehicle body width direction of the roof
portion, a support member that supports the power
source unit is positioned between the air-conditioned air
supply passages so as to be lower than an upper end
portion of the air-conditioned air supply passages in a
planar view, and the power source unit is supported on
an upper portion of the support member.
[0014] With this feature, as the arrangement position
of the power source unit, a space between the air-con-
ditioned air supply passages in a planar view can be ef-
fectively used, and, thus, the power source unit and the
air-conditioned air supply passages can be properly ar-
ranged while avoiding interference therebetween. More-
over, the support member that supports the power source
unit thereon is positioned so as to be lower than the upper
end portion of the air-conditioned air supply passages,
and, thus, the height of the portion of the power source
unit projected upward can be reduced to all extent pos-
sible with respect to the air-conditioned air supply pas-
sages. Accordingly, the vehicle height of the vehicle body
can be reduced to all extent possible.
[0015] In this configuration, it is preferable that the roof
portion has an inner roof and an outer roof, the outer roof
is placed so as to cover an upper portion of the inner roof,
so that a space for accommodating the power source
unit is formed between the outer roof and the inner roof,
and the air intake port and the air exhaust port are ar-
ranged in the outer roof,
the air intake passage has an inner channel section that
is disposed on the inner roof side and an outer channel
section that is disposed on the outer roof side,
the air exhaust passage has an inner channel section
that is disposed on the inner roof side and an outer chan-
nel section that is disposed on the outer roof side, and
when the outer roof is placed so as to cover the upper
portion of the inner roof, the inner channel section and
the outer channel section of the air intake passage are
connected to each other, and the inner channel section
and the outer channel section of the air exhaust passage
are connected to each other.
[0016] With this feature, merely by placing the outer
roof so as to cover the upper portion of the inner roof, an
accommodation space for the power source unit can be
formed between the outer roof and the inner roof. If the
outer roof has been attached so as to cover the upper
portion of the inner roof, the connecting operation that
connects the inner channel sections and the outer chan-
nel sections of the air intake passage and the air exhaust
passage at the time of attachment requires much efforts
when performing the connecting operation, such as re-
quiring to temporarily lift the outer roof upward when per-
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forming the connecting operation. On the other hand, ac-
cording to the above-described feature, the inner channel
sections and the outer channel sections of the air intake
passage and the air exhaust passage are connected
merely by placing the outer roof so as to cover the upper
portion of the inner roof. Accordingly, the connecting op-
eration for connecting the inner channel sections and the
outer channel sections of the air intake passage and the
air exhaust passage can be made simple. As a result,
the operation that installs the roof portion can be made
simple, and the time required for this operation can be
shortened.
[0017] In this configuration, it is preferable that a con-
necting portion between the inner channel section and
the outer channel section of the air intake passage and
a connecting portion between the inner channel section
and the outer channel section of the air exhaust passage
are inclined with respect to a placement direction in which
the outer roof is placed on the upper portion of the inner
roof.
[0018] With this feature, when connecting the inner
channel sections and the outer channel sections of the
air intake passage and the air exhaust passage, even if
the inner channel sections and the outer channel sections
are displaced from each other, the channel sections can
be connected by being guided to proper positions along
the inclined connecting portions. Accordingly, the con-
necting operation can be made simple, and the connect-
ing operation can be properly performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is an overall side view of a tractor.
FIG. 2 is a block diagram of a control system for the

tractor.
FIG. 3 is a vertical cross-sectional side view of a roof

portion.
FIG. 4 is a plan view of the roof portion.
FIG. 5 is a vertical cross-sectional rear view of the roof

portion in a portion close to the center in the
vehicle body front-to-rear direction.

FIG. 6 is a vertical cross-sectional rear view of the roof
portion in a portion close to the rear in the ve-
hicle body front-to-rear direction.

FIG. 7 is a perspective view of the roof portion from
which an outer roof has been detached.

FIG. 8 is a perspective view of a rear end portion of
the roof portion.

FIG. 9 is a vertical cross-sectional side view of a seal-
ing structure.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0020] Hereinafter, an example of the present inven-
tion will be described with reference to the drawings.

[0021] As shown in FIG. 1, a working vehicle according
to the present invention is, for example, a hybrid tractor.
This tractor includes: a traveling vehicle body 3 having a
pair of left and right front wheels 1 that can be steered
(turned) and a pair of left and right rear wheels 2; a diesel
engine 5 that is disposed inside an engine hood 4 in the
front portion of the traveling vehicle body 3, and a gen-
erator motor 6 (an exemplary electrically-driven motor)
that is disposed behind the engine 5. The generator motor
6 (corresponding to the electrically-driven motor) is ac-
commodated in a transmission housing 7, and a trans-
mission case 8 (corresponding to the traveling transmis-
sion system) is linked to the rear face of the transmission
housing 7. The rear portion of the traveling vehicle body
3 is provided with left and right rear fenders 9 that extend
laterally outward from the traveling vehicle body 3 so as
to cover the left and right rear wheels 2 from above. A
driver’s seat 10 is provided between the left and right rear
fenders 9. This tractor includes a cabin 11 that forms a
driver’s space accommodating the driver’s seat 10.
[0022] The rear portion of the traveling vehicle body 3
(on the rear end side of the transmission case 8) is pro-
vided with a hydraulic elevation cylinder 12 that functions
as an actuator for vertical movement, and a pair of left
and right lift arms 13 that are vertically swung according
to actuation by the elevation cylinder 12. The rear end of
the transmission case 8 is provided with a power take-
off shaft 14 that can take driving power to the outside.
Accordingly, the link to a ground work apparatus such as
a rotary tiller or a plow can be established via a three-
point link mechanism (not shown) that can be vertically
moved by the left and right lift arms 13, and, thus, driving
power from the power take-off shaft 14 can be transmitted
to the drive-type ground work apparatus such as a rotary
tiller, thereby performing plowing.
[0023] This tractor uses the generator motor 6 (corre-
sponding to the electrically-driven motor) having both a
function of a 3-phase AC generator that generates elec-
tricity using the driving power of the engine 5 and a func-
tion of a 3-phase AC motor that is actuated to rotate by
electrical power supplied from the outside. Furthermore,
as shown in FIGS. 1 and 2, a power source unit 51 that
has a secondary battery 52 (battery) of a lithium ion type,
a nickel metal-hydride type, or the like and a battery man-
agement system 53 is provided inside a roof portion 20
of the cabin 11. A first electrical power control unit 55 that
converts a direct current from the power source unit 51
into a 3-phase alternating current and supplies it to the
generator motor 6 and a second electrical power control
unit 56 that drives the hydraulic system are arranged
apart from each other on the left and right rear fenders
9. Furthermore, a main control system for controlling an
operation that converts a 3-phase alternating current
generated by the generator motor 6 into a direct current,
steps up its voltage, and supplies it to the power source
unit 51, and for controlling the first and the second elec-
trical power control units 55 and 56 is disposed below
the driver’s seat 10.
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[0024] As shown in FIG. 2, the main control system
includes a main control unit 101, an engine control unit
102, a hybrid control unit 103, a motor control unit 104,
and a rectification step-up unit 105, and they are config-
ured as ECUs. This main control system functions as
charge-discharge means, and is configured so as to se-
lect a charge mode in which the electrical power gener-
ated by the generator motor 6 is charged to the secondary
battery 52 of the power source unit 51 when the load
acting on the traveling transmission system is small, and
to select a drive mode in which the electrical power from
the power source unit 51 is converted by the first electrical
power control unit 55 into a 3-phase alternating current
and is supplied to the generator motor 6 when the load
acting on the traveling transmission system exceeds a
threshold value. In the drive mode, the rotation of the
engine is assisted by transmitting the driving power of
the generator motor 6 to the traveling transmission sys-
tem so that the vehicle travels without power shortage or
engine stop. Note that the traveling transmission system
refers to a transmission mechanism such as the trans-
mission case 8 having a function of transmitting the driv-
ing power of the engine 5 to the front wheels 1 and the
rear wheels 2.
[0025] As shown in FIG. 1, the cabin 11 includes a pair
of left and right front pillars 31 in the shape of support
columns in the front portion, a pair of left and right inter-
mediate pillars 32 in the shape of support columns in the
intermediate portion in the front-to-rear direction, a pair
of left and right rear pillars 33 in the shape of support
columns in the rear portion, top frames 34 that link upper
portions of these pillars, and the roof portion 20 that is
disposed so as to cover the top frames 34. A windshield
35 is provided in the front portion of the cabin 11 so as
to be sandwiched by the left and right front pillars 31,
glass doors 36 that can be opened and closed are pro-
vided on both side portions each between the front pillar
31 and the intermediate pillar 32, side glasses 37 are
each provided behind the door 36 between the interme-
diate pillar 32 and the rear pillar 33, and a rear glass 38
is provided in the rear portion so as to be sandwiched by
the left and right rear pillars 33. The pair of left and right
front pillars 31, the pair of left and right intermediate pillars
32, and the pair of left and right rear pillars 33 are each
made of a steel member having a C-shaped cross-sec-
tion, and the top frames 34 are fixed by welding to the
upper ends of these pillars.
[0026] Inside the cabin 11, a steering wheel 15 that
steers the front wheels 1 is disposed in the front portion
of the driver’s seat 10. Although not shown, various ped-
als such as a clutch pedal, a brake pedal, and an accel-
erator pedal are arranged laterally apart from each other
below the steering wheel 15 on the right and left sides.
Furthermore, although not shown, various levers such
as a main transmission lever that changes the speed of
the transmission case 8 and an elevation lever that con-
trols the elevation cylinder 12 are arranged in a side por-
tion of the driver’s seat 10.

[0027] The cabin 11 has an air-tight structure that pre-
vents dust, noise, and the like in the outside from entering
the driver’s space. As shown in FIGS. 1 and 3, the power
source unit 51 is disposed in a portion close to the center
of the roof portion 20, and an air conditioning apparatus
40 that performs cooling and heating of the cabin 11 is
disposed in the rear portion of the roof portion 20.
[0028] As shown in FIG. 3, the roof portion 20 includes
an inner roof 21 that is disposed on the lower side and
an outer roof 22 that is disposed on the upper side. The
inner roof 21 is supported on the top frames 34, and is
configured as a ceiling wall of the cabin 11. In a planar
view, the center portion of the inner roof 21 has an upward
convex shape, and, thus, the seating space inside the
cabin 11 is widened to all extent possible. The outer roof
22 includes a lower wall portion 23 and an upper wall
portion 24 that are spaced away from each other in the
vertical direction, and has a double-layered structure in
which a hollow space K1 is formed between the lower
wall portion 23 and the upper wall portion 24. As shown
in FIGS. 3 and 7, the outer roof 22 is formed so as to
have a recess portion that is recessed upward at the cent-
er portion, and includes a projection portion 25 that is
projected outward from the cabin 11 in a planar view.
The projection portion 25 is formed so as to be projected
from the cabin 11 on both sides in the vehicle body width
direction and on both sides in the vehicle body front-to-
rear direction.
[0029] In order to arrange the air conditioning appara-
tus 40 and the power source unit 51 in the roof portion
20, an accommodation space K2 for accommodating the
power source unit 51 and an air conditioner accommo-
dation space K3 for accommodating the air conditioning
apparatus 40 are formed inside the roof portion 20. As
shown in FIG. 7, the outer roof 22 is placed from above
on the top frames 34 so as to cover the entire upper
portion of the inner roof 21, and, thus, the accommodation
space K2 is formed between the inner roof 21 and the
outer roof 22. Furthermore, together with a lower cover
43 that is provided in the rear end portion of the inner
roof 21, the air conditioner accommodation space K3 is
formed between the inner roof 21, the outer roof 22, and
the lower cover 43. The accommodation space K2 is
formed in a portion close to the center in the vehicle body
front-to-rear direction, and the air conditioner accommo-
dation space K3 is formed in a portion close to the rear
in the vehicle body front-to-rear direction.
[0030] As shown in FIG. 3, the air conditioning appa-
ratus 40 is disposed in the rear end portion of the roof
portion 20 extending rearward behind the rear pillars 33.
A lateral frame 41 is disposed connecting the pair of left
and right rear pillars 33 at an arrangement height lower
than the upper end of the pair of left and right rear pillars
33 (see FIG. 8), and a support stay 42 that extends rear-
ward is provided on the upper face of the lateral frame
41. The air conditioning apparatus 40 is supported on
the support stay 42. The lower cover 43 is disposed con-
necting the lateral frame 41 and the rear end portion of
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the outer roof 22, and the lower cover 43 is configured
so as to cover the air conditioning apparatus 40 from the
rear and below. Accordingly, the air conditioner accom-
modation space K3 for accommodating the air condition-
ing apparatus 40 is formed by the rear end portion of the
inner roof 21, the portion close to the rear of the outer
roof 22, and the lower cover 43.
[0031] As shown in FIG. 4, the air conditioning appa-
ratus 40 includes an air conditioning unit 44 that internally
has an evaporator and an electric heater (not shown),
and an air blowing fan 45 that blows air into the air con-
ditioning unit 44. The air conditioning unit 44 is disposed
in the center portion in the vehicle body width direction,
and the air blowing fan 45 is disposed on the left side
adjacent to the air conditioning unit 44 in the vehicle body
width direction. The configuration is such that air inside
the cabin 11, or air containing air inside the cabin 11 and
air outside the cabin 11 in a mixed manner is supplied to
the air conditioning apparatus 40, the condition of the air
is altered by the air conditioning apparatus 40, and air-
conditioned air whose condition has been altered by the
air conditioning apparatus 40 is supplied via air-condi-
tioned air supply passages 46 (air conditioning ducts) to
the cabin 11.
[0032] As shown in FIG. 3, in order to supply air inside
the cabin 11 to the air conditioning apparatus 40, an in-
door air supply port 47 is provided in a portion extending
obliquely downward and close to the rear of the inner
roof 21. The indoor air supply port 47 interconnects the
interior portion of the cabin 11 and the air conditioner
accommodation space K3, and air inside the cabin 11 is
supplied via the indoor air supply port 47 to the air con-
ditioner accommodation space K3.
[0033] As shown in FIGS. 4 and 6, in order to supply
air outside the cabin 11 to the air conditioning apparatus
40, an outside air supply port 48 is provided in the pro-
jection portion 25 of the outer roof 22 projected to the
rear left side. The outside air supply port 48 interconnects
the exterior portion of the cabin 11 and the hollow space
K1 in the outer roof 22, and air outside the cabin 11 is
supplied via the outside air supply port 48 to the hollow
space K1. The outside air supply port 48 is formed such
that its opening is oriented downward, and, thus, rainwa-
ter and the like are prevented from entering the hollow
space K1. As shown in FIG. 3, an interconnecting duct
49 that extends in the vertical direction is provided in a
portion close to the rear of the roof portion 20, and the
interconnecting duct 49 interconnects the hollow space
K1 and the air conditioner accommodation space K3 in
the outer roof 22. Accordingly, air outside the cabin 11
is supplied via the outside air supply port 48 to the hollow
space K1 in the outer roof 22, and is supplied from the
hollow space K1 via the interconnecting duct 49 to the
air conditioner accommodation space K3.
[0034] In order to supply air inside the cabin 11 to the
air conditioning apparatus 40, a vertically swingable shut-
ter 50 is provided that is configured so as to be capable
of switching the state between a state in which only air

inside the cabin 11 is supplied and a state in which air
containing air inside the cabin 11 and air outside the cabin
11 in a mixed manner is supplied. The interconnecting
duct 49 is disposed such that its lower opening opposes
the indoor air supply port 47 in the vertical direction. The
shutter 50 can open and close the lower opening of the
interconnecting duct 49 through the vertical swinging
movement. When the shutter 50 closes the lower opening
of the interconnecting duct 49 as indicated by the broken
line in FIG. 3, the state is realized in which only air inside
the cabin 11 is supplied to the air conditioning apparatus
40. When the shutter 50 is switched so as to open the
lower opening of the interconnecting duct 49 as indicated
by the solid line in FIG. 3, the state is realized in which
air containing air inside the cabin 11 and air outside the
cabin 11 in a mixed manner is supplied to the air condi-
tioning apparatus 40.
[0035] As shown in FIG. 4, the air-conditioned air sup-
ply passages 46 are for supplying air-conditioned air
whose condition has been altered by the air conditioning
unit 44 to the cabin 11, and are respectively arranged in
both end portions in the vehicle body width direction. The
air-conditioned air supply passages 46 are arranged so
as to extend from the rear to the front in the vehicle body
front-to-rear direction, and are configured so as to supply
air-conditioned air to the cabin 11 via a plurality of ejection
ports 16 that are arranged at an interval in the vehicle
body front-to-rear direction.
[0036] The secondary battery 52 of the power source
unit 51 has a configuration in which a plurality of cells
functioning as batteries are electrically connected, and
is disposed in a portion close to the center in both the
vehicle body width direction and the vehicle body front-
to-rear direction of the roof portion 20. The battery man-
agement system 53 is disposed near and in front of the
secondary battery 52. As described above, the accom-
modation space K2 for accommodating the power source
unit 51 is formed between the inner roof 21 and the outer
roof 22 by placing the outer roof 22 so as to cover the
entire upper portion of the inner roof 21. The accommo-
dation space K2 includes an accommodation case 54 for
accommodating the power source unit 51.
[0037] As shown in FIG. 5, the power source unit 51
is supported on the upper face of a plate-like first case
support member 57 (corresponding to the support mem-
ber) that extends in the vehicle body width direction. The
first case support member 57 is disposed connecting sec-
ond case support members 58 that are linked to the left
and right top frames 34, and is positioned such that the
support face of the first case support member 57 sup-
porting the power source unit 51 is lower than the upper
end portion of the air-conditioned air supply passages 46
that are respectively arranged in both end portions in the
vehicle body width direction. Thus, as shown in FIG. 4,
the power source unit 51 accommodated in the accom-
modation case 54 is positioned effectively using a space
between the air-conditioned air supply passages 46 in a
planar view, and, as shown in FIG. 5, the height of the
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portion of the power source unit 51 projected upward is
reduced to all extent possible with respect to the air-con-
ditioned air supply passages 46.
[0038] In order to suppress an increase in the temper-
ature in the secondary battery 52, the power source unit
51 includes a cooling mechanism that takes air outside
the cabin 11 and supplies it as cooling air to the secondary
battery 52 and the battery management system 53. This
cooling mechanism is disposed in the roof portion 20.
[0039] As shown in FIGS. 3 and 4, as the cooling mech-
anism, the roof portion 20 includes an air intake passage
61 through which air outside the cabin 11 is supplied to
the power source unit 51 and an air exhaust passage 62
through which air supplied to the power source unit 51
is exhausted out of the roof portion 20. The air intake
passage 61 guides air taken from an air intake port 63
provided in the center portion in the vehicle body width
direction to the power source unit 51, and is formed in
the shape of a straight line along the vehicle body front-
to-rear direction. The air exhaust passage 62 guides air
from the power source unit 51 to an air exhaust port 64
provided in one of the end portions (a right end portion)
in the vehicle body width direction, and is formed so as
to be bent in a planar view. Air outside the cabin 11 is
supplied via the air intake port 63 to the air intake passage
61, flows rearward inside the roof portion 20 along the
air intake passage 61, and is supplied as cooling air to
the accommodation case 54. Then, air supplied to the
accommodation case 54 is supplied from the rear end
portion of the accommodation case 54 to the air exhaust
passage 62, flows obliquely to the right rear in a planar
view inside the roof portion 20 along the air exhaust pas-
sage 62, and is exhausted via the air exhaust port 64 out
of the roof portion 20.
[0040] The air intake port 63 is disposed in the center
portion in the vehicle body width direction of the front face
portion of the outer roof 22, and is formed in a laterally
long shape with its opening oriented forward. The air in-
take passage 61 includes, sequentially from upstream in
the air flow direction, a first channel section 65 that has
a portion extending rearward whose channel width is the
same as the opening width of the air intake port 63 and
a subsequent portion whose channel width is reduced to
the center side in the vehicle body width direction in a
planar view, a front fan 66, and a second channel section
67 whose channel width is increased toward the rear in
a planar view. The first channel section 65 includes an
air filter 68, and is configured such that its rear end portion
is connected to the intake portion of the front fan 66. The
second channel section 67 is configured such that its
front end portion is connected to the ejection portion of
the front fan 66, and its rear end portion is connected to
the front face portion of the accommodation case 54.
[0041] As shown in FIG. 3, the upstream end portion
in the air flow direction of the air intake passage 61 in-
cludes a bent channel section 69 that folds back the air
flow direction from downward to upward. The bent chan-
nel section 69 prevents rainwater and the like from en-

tering the air intake passage 61. Furthermore, although
not shown, the folded back portion of the bent channel
section 69 that folds back the air flow direction from down-
ward to upward has a hole for discharging trapped rain-
water and the like downward.
[0042] The air exhaust passage 62 includes, sequen-
tially from upstream in the air flow direction, a third chan-
nel section 70 that has a portion extending rearward
whose channel width is the same as the width of the
accommodation case 54 in a planar view and a subse-
quent inclined portion changing the air flow direction ob-
liquely to the right rear in a planar view, a rear fan 71,
and a fourth channel section 72 that guides air from the
rear fan 71 to the air exhaust port 64. The air exhaust
port 64 is disposed in the projection portion 25 of the
outer roof 22 projected from the cabin 11 rightward in the
vehicle body width direction on the rear side in the vehicle
body front-to-rear direction, and is formed such that its
opening is oriented downward, thereby preventing rain-
water and the like from entering the air exhaust passage
62.
[0043] Incidentally, a sirocco fan that is rotationally
driven about a left-to-right axis is used as the front fan
66, and an axial fan that is rotationally driven about a
front-to-rear axis is used as the rear fan 71. It is also
possible that the cooling mechanism includes only one
of the front fan 66 and the rear fan 71.
[0044] In this manner, in the roof portion 20, both the
air conditioning apparatus 40 and the power source unit
51 are arranged in a portion close to the center in the
vehicle body width direction, and, in addition to the air
conditioning apparatus 40, the cooling mechanism hav-
ing the air intake passage 61 and the air exhaust passage
62 for cooling down the power source unit 51 is also in-
cluded. Since the air exhaust passage 62 is bent away
from the air conditioning apparatus 40 in a planar view,
the air conditioning apparatus 40 and the cooling mech-
anism are hardly positioned one above the other in the
vertical direction, and, thus, the vehicle height of the ve-
hicle body can be reduced to all extent possible. Further-
more, the channel for circulating air between the air con-
ditioning apparatus 40 and the interior portion of the cabin
11 for air conditioning and the channel, and the channel
for causing air to flow including the air intake passage 61
and the air exhaust passage 62 for cooling down the pow-
er source unit 51 are separately arranged in the roof por-
tion 20. Accordingly, air that has cooled down the power
source unit 51 is not supplied to the air conditioning ap-
paratus 40, and, conversely, air-conditioned air whose
condition has been altered by the air conditioning appa-
ratus 40 is not supplied to the power source unit 51, and,
thus, both air conditioning of the cabin 11 and cooling
down of the power source unit 51 can be properly per-
formed while effectively using the roof portion 20 as an
installation space of the channels. Moreover, as de-
scribed above, the support face of the first case support
member 57 supporting the power source unit 51 is posi-
tioned lower than the upper end portion of the air-condi-
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tioned air supply passages 46, and, thus, the vehicle
height of the vehicle body can be further reduced.
[0045] The air intake passage 61 is configured such
that it can be divided into an inner channel section that
is disposed on the inner roof 21 side and an outer channel
section that is disposed on the outer roof 22 side. Fur-
thermore, as in the case of the air intake passage 61, the
air exhaust passage 62 is configured such that it can be
divided into an inner channel section that is disposed on
the inner roof 21 side and an outer channel section that
is disposed on the outer roof 22 side.
[0046] As shown in FIGS. 3 and 7, the air intake pas-
sage 61 includes, on the outer roof 22 side, the first chan-
nel section 65 (corresponding to the outer channel sec-
tion) such that it is interconnected to the air intake port
63, and, on the inner roof 21 side, the front fan 66 and
the second channel section 67 (corresponding to the in-
ner channel section) such that the ejection portion of the
front fan 66 is interconnected to the second channel sec-
tion 67, and the second channel section 67 is intercon-
nected to the accommodation case 54. Furthermore, as
shown in FIGS. 6 and 7, the air exhaust passage 62 in-
cludes, on the inner roof 21 side, the third channel section
70 and the rear fan 71 (corresponding to the inner chan-
nel section) such that the third channel section 70 is in-
terconnected to the intake portion of the rear fan 71, and,
on the outer roof 22 side, the fourth channel section 72
(corresponding to the outer channel section) such that it
is interconnected to the air exhaust port 64.
[0047] The channels of the air intake passage 61 and
the air exhaust passage 62 are formed by connecting the
inner channel sections and the outer channel sections.
The inner channel sections and the outer channel sec-
tions of the air intake passage 61 and the air exhaust
passage 62 are connected to each other by placing the
outer roof 22 from above on the top frames 34 so as to
cover the entire upper portion of the inner roof 21. That
is to say, merely by placing the outer roof 22 so as to
cover the upper portion of the inner roof 21, the first chan-
nel section 65 (the outer channel section) and the front
fan 66 (the inner channel section) in the air intake pas-
sage 61 are connected to each other, and the rear fan
71 (the inner channel section) and the fourth channel
section 72 (the outer channel section) in the air exhaust
passage 62 are connected to each other.
[0048] As shown in FIGS. 3 and 7, air intake-side con-
necting portions 73 between the first channel section 65
(the outer channel section) and the front fan 66 (the inner
channel section) in the air intake passage 61 are each
formed in the shape of an inclined face that is inclined
with respect to the vertical direction, which is a placement
direction in which the outer roof 22 is placed so as to
cover the entire upper portion of the inner roof 21. As
shown in FIGS. 6 and 7, air exhaust-side connecting por-
tions 74 between the rear fan 71 (the inner channel sec-
tion) and the fourth channel section 72 (the outer channel
section) in the air exhaust passage 62 are also each
formed in the shape of an inclined face that is inclined

with respect to the vertical direction. Accordingly, even
if the first channel section 65 (the outer channel section)
and the front fan 66 (the inner channel section) in the air
intake passage 61 are displaced from each other when
placing the outer roof 22 on the upper portion of the inner
roof 21, the outer roof 22 is guided to a proper position
along the inclined air intake-side connecting portions 73,
and, thus, the first channel section 65 (the outer channel
section) and the front fan 66 (the inner channel section)
can be properly connected to each other. Furthermore,
the rear fan 71 (the inner channel section) and the fourth
channel section 72 (the outer channel section) in the air
exhaust passage 62 also can be properly connected to
each other because the outer roof 22 is guided to a proper
position along the inclined air exhaust-side connecting
portions 74.
[0049] Note that, in the air intake-side connecting por-
tions 73 and the air exhaust-side connecting portions 74,
a sealing member may be interposed between the outer
channel section and the inner channel section in the air
intake passage 61 and the air exhaust passage 62 in
order to improve sealing properties.
[0050] As described above, the outer roof 22 is placed
so as to cover the entire upper portion of the inner roof
21, and, thus, the accommodation space K2 and the air
conditioner accommodation space K3 are formed be-
tween the inner roof 21, the lower cover 43, and the outer
roof 22. In order to prevent rainwater and the like from
entering the accommodation space K2 and the air con-
ditioner accommodation space K3, a first sealing struc-
ture 80 is provided between the outer roof 22 and the top
frames 34 and between the outer roof 22 and the lower
cover 43.
[0051] As shown in FIGS. 3 and 7, the first sealing
structure 80 includes lower sealing face portions 81 that
are provided on the top frames 34 side and the lower
cover 43 side, an upper sealing face portion 82 that is
provided on the outer roof 22 side, and a sealing member
83 that is provided between the lower sealing face por-
tions 81 and the upper sealing face portion 82. The lower
sealing face portions 81 are formed so as to have a flat
face that is continuous on the upper end portion of the
top frames 34 at the same height across a portion ex-
tending in the vehicle body width direction in the front
end portion in the vehicle body front-to-rear direction and
portions extending in the vehicle body front-to-rear direc-
tion in both end portions in the vehicle body width direc-
tion. A groove portion that is continuous at the same
height is formed so as to surround the upward recess
portion close to the center of the outer roof 22, and the
bottom portion of this groove portion is configured as the
upper sealing face portion 82. The sealing member 83
is formed continuous in the longitudinal direction of the
upper sealing face portion so as to be fitted to the groove
portion forming the upper sealing face portion 82.
[0052] Furthermore, as shown in FIGS. 8 and 9, a sec-
ond sealing structure 84 is provided between the lateral
frame 41 and the lower cover 43 forming the air condi-
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tioner accommodation space K3. The lateral frame 41 is
in the shape of a sideway U when viewed from a side,
and its rear wall portion 41a oriented in the rear side is
formed so as to be inclined forward toward the upper
side. A portion close to the front end of the lower cover
43 is placed on and fastened by bolting or the like to the
upper face portion of the lateral frame 41, and, thus, the
lower cover 43 is linked to the lateral frame 41. The por-
tion close to the front end of the lower cover 43 is bent
so as to form an opposing wall 43a that opposes the rear
wall portion 41 a of the lateral frame 41 and is inclined in
a manner similar to the rear wall portion 41a. In the sec-
ond sealing structure 84, the rear wall portion 41a of the
lateral frame 41 is configured as a front sealing face por-
tion, the opposing wall 43a of the lower cover 43 is con-
figured as a rear sealing face portion, and a sealing mem-
ber 85 is provided between the rear wall portion 41a and
the opposing wall 43a. Furthermore, since the rear wall
portion 41a and the opposing wall 43a are inclined, dis-
placement when linking the lateral frame 41 and the lower
cover 43 is prevented.

(1) In the foregoing embodiment, the air exhaust pas-
sage 62 is bent obliquely to the right rear in a planar
view, but the air exhaust passage 62 may be bent
obliquely to the left rear in a planar view. In this case,
each of the outside air supply port 48 and the air
exhaust port 64 included in the outer roof 22 is dis-
posed on the opposite side in the left-to-right direc-
tion.

(2) In the foregoing embodiment, the air conditioning
apparatus 40 is disposed in a portion close to the
center in the vehicle body width direction behind the
power source unit 51 in the vehicle body front-to-rear
direction, but constituent components other than the
air conditioning apparatus 40 may be disposed in a
portion close to the center in the vehicle body width
direction behind the power source unit 51 in the ve-
hicle body front-to-rear direction. Also in this case,
the air exhaust passage 62 can be bent away from
the other constituent components in a planar view.

(3) In the foregoing embodiment, the air exhaust port
64 is configured to exhaust air downward, but, for
example, an air exhaust port may be provided in a
side portion of the outer roof 22, and may be config-
ured to exhaust air along the vehicle body width di-
rection.

(4) In the foregoing embodiment, an example is
shown in which the working vehicle is applied to a
tractor, but may be applied to other various working
vehicle.

Claims

1. A working vehicle, comprising;
a power source unit (51);
an electrically-driven motor (6) that operates with
electrical power from the power source unit (51);
a traveling transmission system to which motive
power of the electrically-driven motor (6) is transmit-
ted;
a cabin (11) in which a driver rides and that has a
roof portion (20);
an air intake passage (61) through which air outside
the cabin (11) is supplied to the power source unit
(51); and
an air exhaust passage (62) through which air sup-
plied to the power source unit (51) is exhausted out
of the roof portion (20);
wherein the power source unit (51), the air intake
passage (61), and the air exhaust passage (62) are
arranged inside the roof portion (20),
the power source unit (51) is disposed in a portion
close to a center in a vehicle body width direction,
the air intake passage (61) guides air taken from an
air intake port (63) that is provided in a center portion
in the vehicle body width direction, to the power
source unit (51), and
the air exhaust passage (62) is bent in a planar view
such that air supplied to the power source unit (51)
flows in a bent manner toward an air exhaust port
(64) that is provided in one end portion in the vehicle
body width direction.

2. The working vehicle according to claim 1, wherein
the roof portion (20) has a projection portion (25) that
is projected outward in the vehicle body width direc-
tion from the cabin (11) in a planar view, and the air
exhaust port (64) exhausts air downward in the pro-
jection portion (25) of the roof portion (20).

3. The working vehicle according to claim 1 or 2, where-
in the roof portion (20) is provided with an air condi-
tioning apparatus (40) that supplies air-conditioned
air to the cabin (11), the air conditioning apparatus
(40) is disposed in a portion close to the center in
the vehicle body width direction behind the power
source unit (51) in a vehicle body front-to-rear direc-
tion, and the air exhaust passage (62) is bent away
from the air conditioning apparatus (40) in a planar
view.

4. The working vehicle according to claim 3, wherein
air-conditioned air supply passages (46) that supply
air-conditioned air whose condition has been altered
by the air conditioning apparatus (40) to the cabin
(11) are provided in both end portions in the vehicle
body width direction of the roof portion (20), a support
member (57) that supports the power source unit
(51) is positioned between the air-conditioned air
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supply passages (46) so as to be lower than an upper
end portion of the air-conditioned air supply passag-
es (46) in a planar view, and the power source unit
(51) is supported on an upper portion of the support
member (57).

5. The working vehicle according to any one of claims
1 to 4,
wherein the roof portion (20) has an inner roof (21)
and an outer roof (22), the outer roof (22) is placed
so as to cover an upper portion of the inner roof (21),
so that a space for accommodating the power source
unit (51) is formed between the outer roof (22) and
the inner roof (21), and the air intake port (63) and
the air exhaust port (64) are arranged in the outer
roof (22),
the air intake passage (61) has an inner channel sec-
tion that is disposed on the inner roof side and an
outer channel section that is disposed on the outer
roof side,
the air exhaust passage (62) has an inner channel
section that is disposed on the inner roof side and
an outer channel section that is disposed on the outer
roof side, and
when the outer roof (22) is placed so as to cover the
upper portion of the inner roof (21), the inner channel
section and the outer channel section of the air intake
passage (61) are connected to each other, and the
inner channel section and the outer channel section
of the air exhaust passage (62) are connected to
each other.

6. The working vehicle according to claim 5, wherein a
connecting portion between the inner channel sec-
tion and the outer channel section of the air intake
passage (61) and a connecting portion between the
inner channel section and the outer channel section
of the air exhaust passage (62) are inclined with re-
spect to a placement direction in which the outer roof
(22) is placed on the upper portion of the inner roof
(21).
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