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(54) WORK VEHICLE

(67)  [Problem] In a work vehicle, to lower the tem-
perature of engine exhaust when an outlet of a first ex-
haust pipe and an inlet of a second exhaust pipe are
disposed in close proximity.

[Resolution Means] A first exhaust pipe from which
engine exhaust is sent and a second exhaust pipe pro-
vided with an inlet 14 having a larger outer diameter than
anoutlet 13 of the first exhaust pipe are provided, wherein
the outlet 13 of the first exhaust pipe and the inlet 14 of

FIG. 3
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the second exhaust pipe 12 are disposed in close prox-
imity such that the outlet 13 of the first exhaust pipe is
disposed in the interior the inlet 14 of the second exhaust
pipe 12. Seen from the direction of flow of exhaust dis-
charged from the outlet 13 of the first exhaust pipe, par-
tition members 16, 17 are provided dividing a region of
the outlet 13 of the first exhaust pipe into a plurality of
divided regions B 1 and partitioning adjacent divided re-
gions B 1 at intervals.
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Description
[Field of Art]

[0001] The presentinvention relates to a configuration
of an engine exhaust in a work vehicle.

[Background Art]

[0002] For example, among work vehicles such as
tractors used in orchards, livestock barns, and the like,
in some work vehicles provided with an engine, a muffler
is provided at a lower portion of the mechanical body due
to restrictions on the height of the mechanical body, or
the like. In these cases, in use environments such as
orchards and livestock barns, combustibles such as fall-
en leaves may accumulate on the ground, so it is desir-
able to lower the temperature of the engine exhaust dis-
charged from the muffler.

[0003] A tractor, whichis an example of a work vehicle,
may be provided with a configuration as disclosed in pat-
ent literature 1 as a configuration for lowering the tem-
perature of engine exhaust.

[0004] In patent literature 1, a first exhaust pipe from
which engine exhaust is sent and a second exhaust pipe
provided with an inlet having a larger outer diameter than
an outlet of the first exhaust pipe are provided, wherein
the outlet of the first exhaust pipe and the inlet of the
second exhaust pipe are disposed in close proximity such
that the outlet of the first exhaust pipe is disposed in the
interior of the inlet of the second exhaust pipe.

[0005] When engine exhaust exits from the outlet of
the first exhaust pipe and enters the interior of the second
exhaust pipe from the inlet of the second exhaust pipe,
outside air is drawn into the flow of the engine exhaust
due to an ejector effect, brought into the interior of the
second exhaust pipe from the inlet of the second exhaust
pipe, and mixes with the engine exhaust. The tempera-
ture of the engine exhaust is thereby lowered by the out-
side air.

[Prior Art Literature]
[Patent Literature]

[0006] [Patent Literature 1] JP 2016-153304 A

[Summary of Invention]
[Problem to Be Solved by Invention]

[0007] In the above configuration, in order to bring in
a large amount of outside air in order to lower the tem-
perature of the engine exhaust, itis preferable to increase
the flow speed of the engine exhaust at the outlet of the
first exhaust pipe, and for the outlet of the first exhaust
pipe, it is preferable to increase a portion (boundary sur-
face) where the engine exhaust flow contacts the outside
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air.

[0008] In patent literature 1, in order to increase the
flow speed of the engine exhaust at the outlet of the first
exhaust pipe, the outlet of the first exhaust pipe is
squeezed to a flat shape to increase the flow speed of
the engine exhaust. However, if the outlet of the first ex-
haust pipe is squeezed too much, the disadvantage of
increased engine exhaust back pressure increases.
[0009] In order to increase the portion (boundary sur-
face) where the engine exhaust flow contacts the outside
air, increasing the diameters of the outlet of the first ex-
haust pipe and the inlet of the second exhaust pipe, and
providing many configurations wherein the outlet of the
first exhaust pipe and the inlet of the second exhaust pipe
are disposed in close proximity are considered, but these
lead to larger or more complicated structures, and so are
not preferable.

[0010] Anobjectofthe presentinventionisto configure
awork vehicle so that when the outlet of the first exhaust
pipe and the inlet of the second exhaust pipe are dis-
posed in close proximity, the temperature of the engine
exhaust may be lowered by a large amount of outside air
being drawn into the flow of engine exhaust and mixed
into the engine exhaust without squeezing the outlet of
the first exhaust pipe more than necessary.

[Means for Solving Problem]

[0011] The work vehicle of the presentinvention is pro-
vided with a first exhaust pipe from which engine exhaust
is sent, and a second exhaust pipe provided with an inlet
having an outer diameter larger than the outlet of the first
exhaust pipe, wherein, seen from the direction of the flow
of exhaust discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the inlet of
the second exhaust pipe are disposed in close proximity
so that the outlet of the first exhaust pipe is disposed in
the interior of the inlet of the second exhaust pipe, and,
seen from the direction of the flow of exhaust discharged
from the outlet of the first exhaust pipe, the region of the
outlet of the first exhaust pipe is divided into a plurality
of divided regions and a partition member is provided
partitioning the adjacent divided regions at intervals.
[0012] According to the present invention, in a config-
uration wherein, seen from the direction of the flow of
exhaust discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the inlet of
the second exhaust pipe are disposed in close proximity
so that the outlet of the first exhaust pipe is disposed in
the interior of the inlet of the second exhaust pipe, the
region of the outlet of the first exhaust pipe is divided into
a plurality of divided regions by a partiton member and
the adjacent divided regions are partitioned at intervals
by the partition member.

[0013] According to the present invention, when the
engine exhaust is discharged from the outlet of the first
exhaust pipe, the flow of the engine exhaust is divided
into a plurality of flows corresponding to the divided re-
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gions while passing through the plurality of divided re-
gions due to the partition member. Immediately after the
partition member, the plurality of flows of engine exhaust
become independent flows, and after this, the plurality
of flows of the engine exhaust are mixed with outside air
and then converge. At the same time, because the region
of the outlet of the first exhaust pipe is narrowed by the
partition member, the flow speed of the plurality of flows
of engine exhaust is increased.

[0014] According to the present invention, in each of
the plurality of flows of engine exhaust, the peripheral
part of the divided region serves as the boundary surface,
and thus, the sum of boundary surfaces of the plurality
of flows of engine exhaust becomes the boundary sur-
face of the engine exhaust when the partition member is
provided.

[0015] In contrast, the boundary surface of the engine
exhaust when the partition member is not provided is the
peripheral part of the outlet of the first exhaust pipe.
[0016] Therefore, the boundary surface of engine ex-
haust when the partition member is provided is larger
than the boundary surface of the engine exhaust when
the partition member is not provided.

[0017] As described above, according to the present
invention, by providing the partition member, itis possible
to increase the boundary surface of the engine exhaust
while increasing the flow speed of the engine exhaust
appropriately, and thus, it is possible to configure so that
a large amount of outside air is drawn into the flow of
engine exhaust, introduced into the interior of the second
exhaust pipe from the inlet of the second exhaust pipe,
and mixed with the engine exhaust, so that and the tem-
perature of the engine exhaust can be reduced.

[0018] In the present invention, it is suitable that the
partition member is attached to the outlet of the first ex-
haust pipe.

[0019] According to the presentinvention, at the outlet
of the first exhaust pipe, the partition member is attached
across one portion the peripheral part and another por-
tion of the peripheral part of the outlet, and therefore the
outlet of the first exhaust pipe is reinforced by the partition
member.

[0020] In the present invention, it is suitable that the
partition member is formed so that, seen from the direc-
tion of the flow of exhaust discharged from the outlet of
the first exhaust pipe, the areas of the plurality of divided
regions are mutually the same.

[0021] According to the present invention, when the
flow of engine exhaust is divided into a plurality of flows
by the partition member as described above, the areas
ofthe plurality of divided regions due to the partition mem-
ber are mutually the same, and the boundary surfaces
of each of the plurality of flows of engine exhaust are
substantially the same, and therefore, outside air can be
expected to mix in each of the plurality of flows of engine
exhaust substantially evenly and the temperatures of the
engine exhaust of each of the plurality of flows of engine
exhaust can be expected to decrease substantially even-
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ly.

[0022] Thus,when the flows of the engine exhaust con-
verge after being divided into a plurality of flows by the
partition member, it can be expected that the temperature
of the engine exhaust will decrease substantially evenly.
[0023] In the present invention, it is suitable that the
partition member, seen from the direction of the flow of
exhaust discharged from the outlet of the first exhaust
pipe, is disposed and formed radially facing outward from
the center of the outlet of the first exhaust pipe.

[0024] According to the present invention, since the
partition member is disposed and formed radially, it is
possible to form the partition memberin a simple manner
while giving the partition member sufficient strength.
[0025] In the present invention, it is suitable that the
partition member have a plurality of opening portions
formed open to a flat-shaped member.

[0026] According to the present invention, since the
partition member has a plurality of opening portions
formed in an open flat shape, it is possible to form the
partition member in a simple manner while giving the
partition member sufficient strength.

[0027] In the present invention, it is suitable that the
partition member is formed with line symmetry with re-
spect to a virtual straight line passing through the center
of the outlet of the first exhaust pipe seen from the direc-
tion of the flow of exhaust discharged from the outlet of
the first exhaust pipe.

[0028] According to the presentinvention, it can be ex-
pected that the temperature of the engine exhaust will
be reduced substantially evenly due to the outside air
mixing with the engine exhaust along the line-symmetri-
cal partition member.

[0029] The work vehicle of the presentinvention is pro-
vided with a first exhaust pipe from which engine exhaust
is sent, and a second exhaust pipe provided with an inlet
having an outer diameter larger than the outlet of the first
exhaust pipe, wherein, seen from the direction of the flow
of exhaust discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the inlet of
the second exhaust pipe are disposed in close proximity
so that the outlet of the first exhaust pipe is disposed in
the interior of the inlet of the second exhaust pipe, and
a notch part extending from an end part of the outlet of
the first exhaust pipe to an opposite side of the second
exhaust pipe is formed on the peripheral part of outlet of
the first exhaust pipe.

[0030] According to the present invention, in a config-
uration wherein, seen from the direction of the flow of
exhaust discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the inlet of
the second exhaust pipe are disposed in close proximity
so that the outlet of the first exhaust pipe is disposed in
the interior of the inlet of the second exhaust pipe, a notch
part is formed on the peripheral part of the outlet of the
first exhaust pipe so as to extend from the end part of
the outlet of the first exhaust pipe to the opposite side of
the second exhaust pipe.
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[0031] According to the present invention, when the
engine exhaust is discharged from the outlet of the first
exhaust pipe, the engine exhaust is also discharged from
the notch part, so the peripheral part of the notch part
also serves as the boundary surface. In this case, the
peripheral part of the notch part is long due to the notch
part extending from the end part of the outlet of the first
exhaust pipe to the opposite side of the second exhaust
pipe.

[0032] In contrast, the boundary surface of the engine
exhaust when the notch part is not provided is the pe-
ripheral part of the outlet of the first exhaust pipe.
[0033] Therefore, the boundary surface of engine ex-
haust when the notch part is provided is larger than the
boundary surface of the engine exhaust when the notch
part is not provided.

[0034] As described above, according to the present
invention, by providing the notch part, it is possible to
increase the boundary surface of the engine, and thus,
itis possible to configure so thata large amount of outside
air is drawn into the flow of engine exhaust, introduced
into the interior of the second exhaust pipe from the inlet
of the second exhaust pipe, and mixed with the engine
exhaust, so that the temperature of the engine exhaust
can be reduced.

[0035] Inthe presentinvention, it is suitable that a plu-
rality of the notch part is formed across the entire periph-
ery of the peripheral part of the outlet of the first exhaust
pipe.

[0036] According to the present invention, the periph-
eral part of the notch part serving as the boundary surface
is increased, and therefore, the boundary surface of the
engine exhaust when a notch part is provided can be
further increased. Since the plurality of notch parts is
formed across the entire periphery of the peripheral part
ofthe outlet of the first exhaust pipe, the boundary surface
is substantially evenly increased across the entire pe-
riphery of the peripheral part of the outlet of the first ex-
haust pipe. Thus, it can be expected that outside air will
be mixed in from the entire periphery of the flow of engine
exhaust substantially evenly and it can be expected that
the temperature of the engine exhaust will be reduced
substantially evenly.

[0037] In the present invention, it is suitable that the
notch part is formed with line symmetry with respect to
a virtual straight line passing through the center of the
outlet of the first exhaust pipe seen from the direction of
the flow of exhaust discharged from the outlet of the first
exhaust pipe.

[0038] According to the presentinvention, it can be ex-
pected that the temperature of the engine exhaust will
be reduced substantially evenly due to the outside air
mixing with the engine exhaust along the line-symmetri-
cal notch part.

[0039] Thework vehicle of the present invention is pro-
vided with a first exhaust pipe from which engine exhaust
is sent, and a second exhaust pipe provided with an inlet
having an outer diameter larger than the outlet of the first
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exhaust pipe, wherein, seen from the direction of the flow
of exhaust discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the inlet of
the second exhaust pipe are disposed in close proximity
so that the outlet of the first exhaust pipe is disposed in
the interior of the inlet of the second exhaust pipe, seen
from the direction of the flow of exhaust discharged from
the outlet of the first exhaust pipe, the region of the outlet
of thefirst exhaust pipeis divided into a plurality of divided
regions and a partition member is provided partitioning
the adjacent divided regions atintervals, and a notch part
extending from an end part of the outlet of the first exhaust
pipe to an opposite side of the second exhaust pipe is
formed on the peripheral part of the outlet of the first
exhaust pipe.

[0040] According to the present invention, in a config-
uration wherein, seen from the direction of the flow of
exhaust discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the inlet of
the second exhaust pipe are disposed in close proximity
so that the outlet of the first exhaust pipe is disposed in
the interior of the inlet of the second exhaust pipe, the
region of the outlet of the first exhaust pipe is divided into
a plurality of divided regions by a partiton member and
the adjacent divided regions are partitioned at intervals
by the partition member. A notch part is formed on the
peripheral part of outlet of the first exhaust pipe so as to
extend from the end part of the outlet of the first exhaust
pipe to the opposite side of the second exhaust pipe.
[0041] According to the present invention, when the
engine exhaust is discharged from the outlet of the first
exhaust pipe, the flow of the engine exhaust is divided
into a plurality of flows corresponding to the divided re-
gions while passing through the plurality of divided re-
gions due to the partition member. Immediately after the
partition member, the plurality of flows of engine exhaust
become independent flows, and after this, the plurality
of flows of the engine exhaust are mixed with outside air
and then converge. Atthe same time, because the region
of the outlet of the first exhaust pipe is narrowed by the
partition member, the flow speed of the plurality of flows
of engine exhaustis increased. When the engine exhaust
is discharged from the outlet of the first exhaust pipe, the
engine exhaust is also discharged from the notch part.
[0042] According to the present invention, in each of
the plurality of flows of engine exhaust, the peripheral
part of the divided region serves as the boundary surface,
and thus, the sum of boundary surfaces of the plurality
of flows of engine exhaust becomes the boundary sur-
face of the engine exhaust when the partition member is
provided.

[0043] When the engine exhaust is discharged from
the outlet of the first exhaust pipe, the engine exhaust is
also discharged from the notch part, so the peripheral
part of the notch part also serves as the boundary sur-
face. In this case, the peripheral part of the notch part is
long due to the notch part extending from the end part of
the outlet of the first exhaust pipe to the opposite side of 2.
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[0044] According to the present invention, the bound-
ary surface of engine exhaust when the partition member
is provided and the boundary surface of the engine ex-
haust when the notch part is provided are summed.
[0045] In contrast, the boundary surface of the engine
exhaust when the partition member and notch part are
not provided is the peripheral part of the outlet of the first
exhaust pipe.

[0046] Therefore, the boundary surface of engine ex-
haust when the partition member and notch part are pro-
vided is larger than the boundary surface of the engine
exhaust when the partition member and notch part are
not provided.

[0047] As described above, according to the present
invention, by providing the partition member and notch
part, it is possible to increase the boundary surface of
the engine exhaust while increasing the flow speed of
the engine exhaust appropriately, and thus, it is possible
to configure so that a large amount of outside airis drawn
into the flow of engine exhaust, introduced into the interior
of the second exhaust pipe from the inlet of the second
exhaust pipe, and mixed with the engine exhaust, so that
and the temperature of the engine exhaust can be re-
duced.

[0048] In the present invention, it is suitable that the
partition member is attached on the first exhaust pipe
across a portion further separated on the opposite side
of the second exhaust pipe than the end part of the op-
posite side of the second exhaust pipe of the notch part,
and the end part of the outlet of the first exhaust pipe,
and that the partition member protrude from the end part
of the outlet of the first exhaust pipe towards the second
exhaust pipe side.

[0049] According to the presentinvention, the partition
member formed in a long shape in the direction of the
flow of exhaust discharged from the outlet of the first ex-
haust pipe, and therefore, when the flow of engine ex-
haust is divided into a plurality of flows by the partition
member as described above, the plurality of flows of en-
gine exhaust each easily become independent flows.
This is advantageous in that the peripheral parts of the
divided regions of each of the plurality of flows of engine
exhaust serve as the boundary surface.

[0050] In the present invention, it is suitable that the
partition member and the notch part are formed with line
symmetry with respect to a virtual straight line passing
through the center of the outlet of the first exhaust pipe
seen from the direction of the flow of exhaust discharged
from the outlet of the first exhaust pipe.

[0051] According to the presentinvention, it can be ex-
pected that the temperature of the engine exhaust will
be reduced substantially evenly due to the outside air
mixing with the engine exhaust along the line-symmetri-
cal partition member and notch part.

[0052] Inthe presentinvention, itis suitable that, seen
from the direction orthogonal to the direction of the flow
of exhaust discharged from the outlet of the first exhaust
pipe, the cross-sectional shape of the partition member
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is formed in a wedge shape tapering upstream of the flow
of exhaust discharged from the outlet of the first exhaust
pipe.

[0053] According to the present invention, when the
flow of engine exhaust is divided into a plurality of divided
regions by the partition member, the cross-sectional
shape of the partition member is wedge-shaped, and
therefore, the flow of engine exhaust is guided along the
partition member, spaces in which engine exhaust can-
not flow in regions downstream of the partition member
are more easily generated, and these spaces are more
easily expanded further downstream. Thus, because the
outside air is more easily mixed into a space wherein the
engine exhaust cannot flow, it can be expected that the
temperature of the engine exhaust is efficiently de-
creased.

[Brief Description of Drawings]
[0054]

[FIG. 1] A side view of a tractor.

[FIG. 2] A side view in the vicinity of an exhaust pu-
rification device, a first exhaust pipe, and a second
exhaust pipe.

[FIG. 3] A plan view of the vicinity of an outlet of a
first exhaust pipe, an inlet of a second exhaust pipe,
and a partition member.

[FIG. 4] A side view of the vicinity of an outlet of a
first exhaust pipe and a partition member.

[FIG. 5] A bottom view of the vicinity of an outlet of
a first exhaust pipe and a partition member.

[FIG. 6] Schematic diagram illustrating divided re-
gions.

[FIG. 7] A perspective view of the vicinity of an outlet
of afirst exhaust pipe and partition member in a third
embodiment of the present invention.

[FIG. 8] A perspective view of the vicinity of an outlet
of a first exhaust pipe and partition member in a
fourth embodiment of the present invention.

[FIG. 9] A perspective view of the vicinity of an outlet
of a first exhaust pipe and notch part in a fifth em-
bodiment of the present invention.

[Embodiments of Invention]

[0055] FIGS. 1to9illustrate atractor thatis anexample
of a work vehicle, wherein F shows a forward direction,
B shows a backward direction, U shows an upward di-
rection, and D shows a downward direction.

(Overall Configuration of Tractor)

[0056] As illustrated in FIG. 1, a mechanical body 3 is
supported by right and left front wheels 1 and right and
left rear wheels 2. A diesel-type engine 4 is provided at
a front portion of the mechanical body 3, a driving unit 5
is provided at back portion of the mechanical body 3, and
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a driver’'s seat 6 and a steering wheel 7 for the front
wheels 1 are provided in the driving unit 5. An arch-
shaped ROPS frame 8 is provided between the engine
4 and the driving unit 5.

(Disposition of the First Exhaust Pipe and Second Ex-
haust Pipe)

[0057] As illustrated in FIGS. 1 and 2, exhaust of the
engine 4 is fed to an exhaust purification device (not il-
lustrated) (DPF) to remove particulates from the exhaust
of the engine 4. Next, the exhaust of the engine 4 is fed
from the exhaust purification device (DPF) to an exhaust
purification device 9 (scR), and nitrogen oxide is removed
from the exhaust of the engine 4.

[0058] The exhaust purification device 9 is disposed
along the left-right direction between the engine 4 and
the driving unit 5 (steering wheel 7), and a round pipe
shaped exhaust pipe 10 is extended downward from a
right portion of the engine purification device 9. A round
pipe shaped first exhaust pipe 11 is connected to the
exhaust pipe 10 and extended downward, and a round
pipe shaped second exhaust pipe 12 is supported along
the vertical direction on the bottom of the first exhaust
pipe 11.

[0059] Withthe above configuration, the exhaust of the
engine 4 is fed from the exhaust purification device (not
illustrated) (DPF) to the exhaust purification device 9
(SCR) and sent from the exhaust pipe 10 to the first ex-
haust pipe 11, sent from an outlet 13 of a lower portion
of the first exhaust pipe 11 to an inlet 14 of an upper
portion of the second exhaust pipe 12 and discharged
from an outlet 15 of alower portion of the second exhaust
pipe 12..

(Configuration of the Notch Parts Formed on the Outlet
of the First Exhaust Pipe)

[0060] As illustrated in FIGS. 4 and 5, four triangular
notch parts 18 are formed at intervals of 90 degrees on
a peripheral part of the outlet 13 of the first exhaust pipe
11.

[0061] Atthe peripheral part of the outlet 13 of the first
exhaust pipe 11, two triangular notch parts 19 smaller
than the notch parts 18 are formed on each of the four
portions between the adjacent notch parts 18, forming a
total of eight notch parts 19. A plurality of notch parts 19
are thereby formed across the entire periphery of the
peripheral port of the outlet 13 of the first exhaust pipe 11.
[0062] The notch parts 18, 19 are formed with point
symmetry with respect to a center D1 of the outlet 13 of
the first exhaust pipe 11 seen from the direction A1 of
the flow of exhaust discharged from the outlet 13 of the
first exhaust pipe 11 (see FIG. 2).

[0063] As illustratedin FIGS. 5 and 6, when imagining
virtual straight lines E1, E2, E3, E4 passing through the
center D1 of the outlet 13 of the first exhaust pipe 11
seen from the direction A 1 of the flow of exhaust dis-
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charged from the outlet 13 of the first exhaust pipe 11
(see FIG. 2), the notch parts 19 are formed with line sym-
metry with respect to virtual straight lines E1, E2, E3, E4.
[0064] Notch parts 18, 19 are formed to extend upward
from end parts 13a, 13b of the outlet 13 of the first exhaust
pipe 11 (opposite side of the second exhaust pipe 12).
Regarding end parts 13a, 13b of the outlet 13 of the first
exhaust pipe 11, the end part 13a adjacent to the notch
parts 18 extends farther downward (to the second ex-
haust pipe 12 side) than the end part 13b between notch
parts 19.

(Configuration of a Partition Member Provided at the Out-
let of the First Exhaust Pipe)

[0065] As illustrated in FIGS. 3, 4, and 5, a plate ma-
terial is folded into a triangular cross-section to form par-
tition members 16, 17 and the partition members 16, 17
are combined so as to cross orthogonally and mutually
connect. The partition members 16, 17 are inserted into
the notch parts 18 of the outlet 13 of the first exhaust pipe
11 and attached to the outlet 13 of the first exhaust pipe
11.

[0066] Seenfrom the direction A1 of the flow of exhaust
discharged from the outlet 13 of the first exhaust pipe 11
(see FIG. 2), the orthogonally crossing portions of the
partition members 16, 17 are disposed at the center of
the outlet 13 of the first exhaust pipe 11. Seen from the
direction A1 of the flow of exhaust discharged from the
outlet 13 of the first exhaust pipe 11, the partition mem-
bers 16, 17 are disposed and formed radially facing out-
ward from the center of the outlet 13 of the first exhaust
pipe 11.

[0067] Due to the partition members 16, 17 being
formed by the plate material being bent to have a trian-
gular cross-section, seen from the direction orthogonal
to the direction A1 (see FIG. 2) of the flow of exhaust
discharged from the outlet 13 of the first exhaust pipe 11
(see FIG. 4), the cross-sectional shape of the partition
members 16, 17 is formed in a wedge shape tapering
upstream of the flow of exhaust discharged from the out-
let 13 of the first exhaust pipe 11.

[0068] The partition members 16, 17 are formed with
point symmetry with respect to the center D1 of the outlet
13 of the first exhaust pipe 11 seen from the direction A1
of the flow of exhaust discharged from the outlet 13 of
the first exhaust pipe 11 (see FIG. 2).

[0069] As illustrated in FIGS. 5 and 6, when imagining
virtual straight lines E1, E2, E3, E4 passing through the
center D1 of the outlet 13 of the first exhaust pipe 11
seen from the direction A1 of the flow of exhaust dis-
charged from the outlet 13 of the first exhaust pipe 11
(see FIG. 2), the partition members 16, 17 are formed
with line symmetry with respect to virtual straight lines
E1, E2, E3, E4.

[0070] Even in a configuration in which the partition
members 16, 17 and the notch part 19 are combined, the
configuration in which the partition members 16, 17 and
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the notch part 19 are combined is formed with line sym-
metry with respect to the virtual straight lines E1, E2, E3,
E4.

[0071] Outer ends 16a, 17a of the partition members
16, 17 protrude radially outward from the outer peripheral
portion of the outlet 13 of the first exhaust pipe 11. The
upper end parts 16b, 17b of the partition members 16,
17 are positioned above the upper end part 19a of the
notch part 19 (opposite side of the second exhaust pipe
12) (see FIG. 4), and the lower end parts 16¢, 17c of the
partition members 16, 17 protrude downward from the
end parts 13a, 13b of the outlet 13 of the first exhaust
pipe 11 (to the second exhaust pipe 12 side) (see FIG. 4).
[0072] Thus,the partition members 16, 17 are attached
on the first exhaust pipe across a portion further sepa-
rated on the opposite side of the second exhaust pipe 12
than the end part 19a of the opposite side of the second
exhaust pipe 12 of the notch part 19, and the end part
13a of the outlet 13 of the first exhaust pipe 11, and the
partition members 16, 17 protrude from the end parts
13a, 13b of the outlet 13 of the first exhaust pipe 11 to-
wards the second exhaust pipe 12 side.

(Relationship Between the Partition Members and Notch
Parts and the Outlet of the First Exhaust Pipe)

[0073] As illustrated in FIGS. 5 and 6, seen from the
direction A1 of the flow of exhaust discharged from the
outlet 13 of the first exhaust pipe 11 (see FIG. 2), the
region of the outlet 13 of the first exhaust pipe 11 is di-
vided by the partition members 16, 17 into four divided
regions B 1. Aregion of the notch part 19 is also included
in the four divided regions B1, and the adjacent divided
regions B1 are partitioned by the partition members 16,
17 with intervals C1 of the width of the partition members
16, 17.

[0074] Thus, seen from the direction A1 (see FIG. 2)
of the flow of exhaust discharged from the outlet 13 of
the first exhaust pipe 11, the areas of the four divided
regions B1 are mutually the same.

[0075] When exhaust of the engine 4 is sent to the first
exhaust pipe 11, the exhaust of the engine 4 is divided
into four flows corresponding to the divided regions B1
at the outlet 13 of the first exhaust pipe 11 while passing
through the divided regions B1 due to the partition mem-
bers 16, 17. Immediately after the partition members 16,
17, the four flows of exhaust of the engine 4 become
independent flows, and after this, the four flows of ex-
haust of the engine 4 are mixed with outside air and then
converge.

[0076] At the same time, the cross-sectional shape of
the partition members 16, 17 is formed in a wedge shape
that tapers upstream of the flow of the exhaust dis-
charged from the outlet 13 of the first exhaust pipe 11,
and thus, the region of the outlet 13 of the first exhaust
pipe 11 is narrowed by the partition members 16, 17 and
flow of the exhaust of the engine 4 is obstructed by the
partition member 16, 17, causing the flow speed of the
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four flows of exhaust of the engine 4 to increase. A neg-
ative pressure space in which exhaust of the engine 4
cannot flow is more easily generated in the region down-
stream of the partition members 16, 17, and this negative
pressure space is more easily expanded downstream.
[0077] Inthe flow corresponding to the divided regions
B1 of the exhaust of the engine 4, the boundary surface,
which is the portions at which the flow of exhaust of the
engine 4 contacts outside air, is the sum of a portion L1
corresponding to the lower end part 16¢ of the partition
member 16, a portion L2 corresponding to the lower end
part 17c of the partition member 17, two portions L3 cor-
responding to the peripheral parts of the two notch parts
19, and three portions L4 corresponding to end parts 13a,
13b of the outlet 13 of the first exhaust pipe 11.

[0078] Thus, the boundary surface when the partition
members 16, 17 and the notch parts 19 are provided is
the sum of the boundary surfaces of the four flows cor-
responding to the divided regions B1 of the exhaust of
the engine 4.

(Relationship Between the First Exhaust Pipe and the
Second Exhaust Pipe)

[0079] Asillustratedin FIG. 3, the second exhaust pipe
12 is formed to have a larger diameter than the first ex-
haust pipe 11, and the inlet 14 of the second exhaust
pipe 12 is formed to have a larger outer diameter than
the outlet 13 of the first exhaust pipe 11. The outlet 15
of the second exhaust pipe 12 is formed so as to face
laterally outward to the right from the mechanical body 3.
[0080] As illustratedin FIG. 2, in a side view (direction
orthogonal to the direction A1 of the flow exhaust dis-
charged from the outlet 13 of the first exhaust pipe 11),
the outlet 13 of the first exhaust pipe 11 and the inlet 14
of the second exhaust pipe 12 are disposed in close prox-
imity so that the outlet of the first exhaust pipe 11 (end
parts 16¢, 17c of the partition members 16, 17) and the
outlet 14 of the second exhaust pipe 12 are disposed at
small intervals C2.

[0081] As illustrated in FIG. 3, seen from the direction
A1 of the flow of exhaust discharged from the outlet 13
of the first exhaust pipe 11 (see FIG. 2), the outlet 13 of
the first exhaust pipe 11 and the partition members 16,
17 are disposed in the interior of the inlet 14 of the second
exhaust pipe 12.

[0082] The peripheral part of the outlet 13 of the first
exhaust pipe 11 and the peripheral part of the inlet 14 of
the second exhaust pipe 12 are disposed at intervals C3.
The outer end parts 16a, 17a of the partition members
16, 17 and the peripheral part of the inlet 14 of the second
exhaust pipe 12 are disposed at intervals C4 narrower
than the intervals C3.

[0083] With the above configuration, the exhaust of the
engine 4 is discharged from the outlet 13 of the first ex-
haustpipe 11, is sentto the inlet 14 of the second exhaust
pipe 12, enters the interior of the second exhaust pipe
12, and is exhausted from the outlet 15 of the lower por-
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tion of the second exhaust pipe 12.

[0084] As described above (relationship between the
partition members and notch parts and the outlet of the
first exhaust pipe), by providing the partition members
16, 17 and notch parts 19, the flow speed of exhaust of
the engine 4 can be appropriately increased.

[0085] A negative pressure space in which exhaust of
the engine 4 cannot flow is more easily generated in the
region downstream of the partition members 16, 17, and
outside air more easily mixes in this negative pressure
space.

[0086] The boundary surface when the partition mem-
bers 16, 17 and the notch parts 19 are provided is the
sum of the boundary surfaces of the four flows corre-
sponding to the divided regions B1 of the exhaust of the
engine 4.

[0087] Thus, alarge amountof outside airis drawn into
the flow of exhaust of the engine 4, brought into the in-
terior of the second exhaust pipe 12 from between the
peripheral part of the outlet 13 of the first exhaust pipe
11 and the inlet 14 of the second exhaust pipe 12, mixed
into the exhaust of the engine 4, and the temperature of
the exhaust of the engine 4 is lowered.

(First Alternative Mode of Carrying Out Invention)

[0088] In the configuration illustrated in FIGS. 2 to 5,
the notch part 19 may be removed.

[0089] In a side view, in order to overlap the outlet 13
of the first exhaust pipe 11 and the inlet 14 of the second
exhaust pipe 12, the outlet 13 of the first exhaust pipe 11
may be disposed along the direction A1 (see FIG. 2) of
the flow of exhaust discharged from the outlet 13 of the
first exhaust pipe 11 so as to slightly enter the interior of
the inlet 14 of the second exhaust pipe 12.

[0090] Partition members 16, 17 may be provided in
the inlet 14 of the second exhaust pipe 12 and the outlet
13 of the first exhaust pipe 11 may be disposed in close
proximity to the partition members 16, 17.

[0091] The invention may also be configured so that
the partition members 16, 17 are configured to combine
and mutually connect at angles other than 90 degrees
so that the areas of the four divided regions B1 are not
mutually the same while forming the partition members
16, 17 with point symmetry with respect to the center D1
of the outlet 13 of the first exhaust pipe 11 seen from the
direction A1 (see FIG. 2) of the flow of exhaust discharged
from the outlet 13 of the first exhaust pipe 11.

(Second Alternative Mode of Carrying Out Invention)

[0092] The cross-sectional shape of the partition mem-
bers 16, 17 may be formed in a wedge shape that is 1/2
of an elongated ellipse instead of a triangular wedge
shape.

[0093] According to this configuration, the outer sur-
faces of the partition members 16, 17 are not linear but
arcuate in cross section, and therefore it can be expected
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that the flow of exhaust of the engine 4 along the outer
surfaces of the partition members 16, 17 will be smooth.

(Third Alternative Mode of Carrying Out Invention)

[0094] As illustrated in FIG. 7, a partition member 20
may be configured by a flat-shaped member and the par-
tition member 20 formed so that a plurality of arm portions
20a extend radially outward from the center of the outlet
13 of the first exhaust pipe 11 form the center of the par-
tition member 20.

[0095] Inthe configurationillustrated in FIG. 7, the arm
portions 20a of the partition member 20 are disposed
with point symmetry with respect to the center D1 of the
outlet 13 of the first exhaust pipe 11 seen from the direc-
tion A1 of the flow of exhaust discharged from the outlet
13 of the first exhaust pipe 11 (see FIG. 2).

[0096] When imagining virtual straight lines E1, E2
passing through the center D1 of the outlet 13 of the first
exhaust pipe 11 seen from the direction A1 of the flow of
exhaust discharged from the outlet 13 of the first exhaust
pipe 11 (see FIG. 2), the partition member 20 is formed
with line symmetry with respect to virtual straight lines
E1, E2. The virtual straight line E1 may be imagined so
that it passes through a different arm portion 20a than
the arm portion 20a illustrated in FIG. 7 of the partition
member 20. The virtual straight line E2 may be imagined
so that it passes through a different gap of arm portions
20a than the gap of arm portions 20a illustrated in FIG.
7 of the partition member 20.

[0097] One divided region B 1 is formed by two adja-
cent arm portions 20a of the partition member 20 and the
peripheral part of the outlet 13 of the first exhaust pipe
11. By setting the angles between adjacent arm portions
20a of the partition member 20 to be mutually the same,
the areas of the plurality of divided regions B 1 are made
mutually the same.

[0098] In this case, the number of arm portions 20a of
the partition member 20 is assumed to be 3, 4, 5, and
various other numbers. The angles between adjacent
arm portions 20a of the partition member 20 may be set
to be mutually different, to configure so that the areas of
the plurality of divided regions B1 are not mutually the
same. In addition to the partition member 20, a notch part
19 illustrated in FIGS. 4 and 5 may be formed on the
outlet 13 of the first exhaust pipe 11.

(Fourth Alternative Mode of Carrying Out Invention)

[0099] Asillustratedin FIG. 8, the partition member 20
may be configured by a flat-shaped member, and a plu-
rality of circular opening portions 20b of the same inner
diameter opened to form the partition member 20.
[0100] OnedividedregionB 1isformedbyone opening
portion 20b of the partition member 20. Because the
opening portions 20b of the partition member 20 have
the same inner diameter, the areas of the plurality of di-
vided regions B1 are mutually the same.
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[0101] In the configuration illustrated in FIG. 8, the
opening portions 20b of the partition member 20 are dis-
posed with point symmetry with respect to the center D1
of the outlet 13 of the first exhaust pipe 11 seen from the
direction A1 of the flow of exhaust discharged from the
outlet 13 of the first exhaust pipe 11 (see FIG. 2).
[0102] When imagining virtual straight lines E1, E2
passing through the center D1 of the outlet 13 of the first
exhaust pipe 11 seen from the direction A1 of the flow of
exhaust discharged from the outlet 13 of the first exhaust
pipe 11 (see FIG. 2), the partition member 20 is formed
with line symmetry with respect to virtual straight lines
E1, E2. The virtual straight line E1 may be imagined so
that it passes through a different inside opening portion
20b than the inside opening portion 20b illustrated in FIG.
8 of the partition member 20. The virtual straight line E2
may be imagined so that it passes through a different
outside opening portion 20b than the outside opening
portion 20b illustrated in FIG. 8 of the partition member
20. In this case, the inner diameters of the plurality of
opening portions 20b of the partition member 20 may be
set to be mutually different to configure so that the areas
of the plurality of divided regions B 1 are not mutually the
same.

(Fifth Alternative Mode of Carrying Out Invention)

[0103] As illustrated in FIG. 9, the partition members
16, 17, 20 may be removed to form a plurality of notch
parts 19 across the entire periphery of the peripheral por-
tion of the outlet 13 of the first exhaust pipe 11.

[0104] Inthe plurality of notch parts 19, instead of form-
ing all the notch parts 19 at the same size, the notch parts
19 may be configured so that a mixture of different sizes
are present, such as large notch parts 19 and small notch
parts 19.

[0105] In the configuration illustrated in FIG. 9, the
notch parts 19 are formed with point symmetry with re-
spect to the center D1 (see FIGS. 7 and 8) of the outlet
13 of the first exhaust pipe 11 seen from the direction A1
of the flow of exhaust discharged from the outlet 13 of
the first exhaust pipe 11 (see FIG. 2).

[0106] When imagining virtual straight lines E1, E2
passing through the center D1 of the outlet 13 of the first
exhaust pipe 11 seen from the direction A1 of the flow of
exhaust discharged from the outlet 13 of the first exhaust
pipe 11 (see FIG. 2), the notch parts 19 are formed with
line symmetry with respect to virtual straight lines E1, E2.
[0107] The virtual straight line E1 may be imagined to
that it passes through an end part of the second exhaust
pipe 12 side of a different notch part 19 than the notch
part 19 illustrated in FIG. 9. The virtual straight line E2
may be imagined to that it passes through the center part
of a different notch part 19 than the notch part 19 illus-
trated in FIG. 9.

[0108] Instead of triangular notch parts 19, notch parts
19 of various shapes such as U-shaped, rectangular, and
semicircular may be formed, and a mixture of notch parts
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19 with different shapes may be configured.
[Industrial Applicability]

[0109] The present invention may be applied not only
to tractors but also to agricultural work vehicles such as
combine harvesters and ridden rice planters, construc-
tion work vehicles such as backhoes and wheel loaders,
and work vehicles for transporting materials and the like.

Claims

1. A work vehicle comprising a first exhaust pipe from
which engine exhaust is sent, and

a second exhaust pipe provided with an inlet
having an outer diameter larger than the outlet
of the first exhaust pipe, wherein,

seen from the direction of the flow of exhaust
discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the
inlet of the second exhaust pipe are disposed in
close proximity so that the outlet of the first ex-
haust pipe is disposed in the interior of the inlet
of the second exhaust pipe, and,

seen from the direction of the flow of exhaust
discharged from the outlet of the first exhaust
pipe, the region of the outlet of the first exhaust
pipe is divided into a plurality of divided regions
and a partition member is provided partitioning
the adjacent divided regions at intervals.

2. The work vehicle according to claim 1, wherein the
partition member is attached to the outlet of the first
exhaust pipe.

3. The work vehicle according to claim 1 or 2, wherein
the partition member is formed so that, seen from
the direction of the flow of exhaust discharged from
the outlet of the first exhaust pipe, the areas of the
plurality of divided regions are mutually the same.

4. The work vehicle according to any one of claims 1
to 3, wherein the partition member, seen from the
direction of the flow of exhaust discharged from the
outlet of the first exhaust pipe, is disposed and
formed radially facing outward from the center of the
outlet of the first exhaust pipe.

5. The work vehicle according to any one of claims 1
to 3, wherein the partition member has a plurality of
opening portions formed open to a flat-shaped mem-
ber.

6. The work vehicle according to any one of claims 1
to 5, wherein the partition member is formed with line
symmetry with respect to a virtual straight line pass-
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ing through the center of the outlet of the first exhaust
pipe seen from the direction of the flow of exhaust
discharged from the outlet of the first exhaust pipe.

A work vehicle comprising a first exhaust pipe from
which engine exhaust is sent, and

a second exhaust pipe provided with an inlet
having an outer diameter larger than the outlet
of the first exhaust pipe, wherein,

seen from the direction of the flow of exhaust
discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the
inlet of the second exhaust pipe are disposed in
close proximity so that the outlet of the first ex-
haust pipe is disposed in the interior of the inlet
of the second exhaust pipe, and

a notch part extending from an end part of the
outlet of the first exhaust pipe to an opposite
side of the second exhaust pipe is formed on
the peripheral part of outlet of the first exhaust

pipe.

The work vehicle according to claim 7, wherein a
plurality of the notch part is formed across the entire
periphery of the peripheral part of the outlet of the
first exhaust pipe.

The work vehicle according to claim 7 or 8, wherein
the notch part is formed with line symmetry with re-
spect to a virtual straight line passing through the
center of the outlet of the first exhaust pipe seen from
the direction of the flow of exhaust discharged from
the outlet of the first exhaust pipe.

A work vehicle comprising a first exhaust pipe from
which engine exhaust is sent, and

a second exhaust pipe provided with an inlet
having an outer diameter larger than the outlet
of the first exhaust pipe, wherein,

seen from the direction of the flow of exhaust
discharged from the outlet of the first exhaust
pipe, the outlet of the first exhaust pipe and the
inlet of the second exhaust pipe are disposed in
close proximity so that the outlet of the first ex-
haust pipe is disposed in the interior of the inlet
of the second exhaust pipe,

seen from the direction of the flow of exhaust
discharged from the outlet of the first exhaust
pipe, the region of the outlet of the first exhaust
pipe is divided into a plurality of divided regions
and a partition member is provided partitioning
the adjacent divided regions at intervals, and

a notch part extending from an end part of the
outlet of the first exhaust pipe to an opposite
side of the second exhaust pipe is formed on
the peripheral part of the outlet of the first ex-
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haust pipe.

11. The work vehicle according to claim 10, wherein

the partition member is attached on the first ex-
haust pipe across a portion further separated on
the opposite side of the second exhaust pipe
than the end part of the opposite side of the sec-
ond exhaust pipe of the notch part, and the end

part of the outlet of the first exhaust pipe, and

the partition member protrudes from the end part
of the outlet of the first exhaust pipe towards the

second exhaust pipe side.

12. The work vehicle according to claim 10 or 11, where-
inthe partition member and the notch part are formed
with line symmetry with respect to a virtual straight
line passing through the center of the outlet of the
first exhaust pipe seen from the direction of the flow
of exhaust discharged from the outlet of the first ex-

haust pipe.

13. The work vehicle according to any one of claims 1
to 6, or 10 to 12, wherein, from the direction orthog-
onaltothedirection of the flow of exhaust discharged
from the outlet of the first exhaust pipe, the cross-
sectional shape of the partition member is formed in
a wedge shape tapering upstream of the flow of ex-
haust discharged from the outlet of the first exhaust

pipe.
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