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(54) STRADDLED VEHICLE

(67) A straddled vehicle includes a sensor cover 65
integrally formed with a fan cover 61, located outward of
an oxygen sensor 50 in a vehicle width direction, over-
lapping at least a portion of the oxygen sensor 50 in a
vehicle side view, and extending outward in the vehicle
width direction and rearward in a vehicle fore-and-aft di-
rection. A silencer cover 26 has a front portion 26a locat-
ed outward of the oxygen sensor 50 in the vehicle width
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direction and extending outward in the vehicle width di-
rection and rearward in the vehicle fore-and-aft direction,
in a vehicle plan view, a distance AA between a rear end
62d of the sensor cover 65 and a front end 26aa of the
front portion 26a of the silencer cover 26 in the vehicle
fore-and-aft direction is smaller than a distance AB be-
tween rear end 61a of the fan cover 61 and a front end
25a of the silencer 25.
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Description

[0001]
hicle.
[0002] A straddled vehicle known to date includes an
oxygen sensor for detecting an oxygen concentration of
an exhaust gas. The oxygen sensor includes a sensor
element including a material such as zirconia. To detect
the oxygen concentration accurately, the temperature of
the sensor element needs to be maintained at a prede-
termined activation temperature.

[0003] JP 2009-226988 A describes a motorcycle in
which an oxygen sensor is attached to a portion of an
exhaust pipe located rearward of a fan cover. The fan
cover accommodates a fan, and the fan cover has open-
ings through which air is introduced.

[0004] In a configuration in which an oxygen sensor is
disposed near a combustion chamber of an engine, a
sensor element can be quickly warmed by a high-tem-
perature exhaust gas from the combustion chamber. In
addition, the sensor element can be easily maintained at
a predetermined temperature. However, as described in
JP 2009-226988 A, in some cases, the oxygen sensor
needs to be disposed away from the combustion cham-
ber in consideration of arrangement of the oxygen sen-
sor. In such cases, the influence of heat from the com-
bustion chamber decreases so that it takes time to warm
the sensor element of the oxygen sensor. In addition, it
is difficult to maintain the temperature of the sensor ele-
ment stably. In view of this, it is conceivable that the mo-
torcycle disclosed in JP 2009-226988 A employs an ox-
ygen sensorincorporating a heater for heating the sensor
element.

[0005] While a motorcycle is traveling, air flows from
the front toward the rear in the motorcycle. This air will
be hereinafter referred to as "flowing air." A fan cover has
openings through which air is introduced. The fan cover
is disposed at such a position that the flowing air passes
around the fan cover in order to facilitate introduction of
air during traveling of the motorcycle. Thus, in a config-
uration where the oxygen sensor is disposed near the
fan cover, the oxygen sensor is readily cooled by the
flowing air. Thus, even if the oxygen sensor incorporates
aheater, adetection accuracy of the oxygen sensor might
decrease.

[0006] Itis therefore an object of the present invention
to provide a straddled vehicle including an oxygen sensor
disposed rearward of a fan cover and capable of sup-
pressing cooling of the oxygen sensor by flowing air to
thereby maintain accuracy of the oxygen sensor suffi-
ciently high.

[0007] To achieve the object, aninventor of the present
application tried to form a sensor cover for hindering
blowing of flowing air to the oxygen sensor integrally with
the fan cover. Specifically, the sensor cover is formed
integrally with a rear portion of the fan cover so that the
sensor cover overlaps at least a portion of the oxygen
sensor in a vehicle side view. In addition, a portion of the
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sensor cover overlapping the oxygen sensor is formed
to project outward in a vehicle width direction toward the
rear. This configuration was expected to prevent direct
blowing of flowing airto the oxygen sensor and to smooth-
ly guide the flowing air rearward.

[0008] The idea described above prevents flowing air
from directly blowing the oxygen sensor. However, a neg-
ative pressure is generated behind the sensor cover to
cause flowing air that has flowed along the surface of the
sensor cover to flow into the inside of the sensor cover
and flow around the oxygen sensor.

[0009] In these circumstances, the inventor further
studied as follows. First, the inventor tried to increase the
size of the sensor cover such that the sensor cover ex-
tends rearward. However, when the size of the sensor
cover is increased, a force exerted on the sensor cover
from flowing airincreases. Thus, this idea is not favorable
in terms of obtaining rigidity of the sensor cover and the
fan cover integrated with the sensor cover.

[0010] Then, the inventor focused on a silencer cover
disposed outward of the silencer in the vehicle width di-
rection. Consequently, the inventor has reached the idea
that effective arrangement of both the sensor cover and
the silencer cover can hinder a flow of flowing air that
has flowed along the surface of the sensor cover into the
inside of the sensor cover without an increase in size of
the sensor cover, and the oxygen cover is not readily
cooled by flowing air. The present invention is based on
the findings described above.

[0011] According to the present invention said object
is solved by a straddled vehicle having the features of
independent claim 1. Preferred embodiments are laid
down in the dependent claims.

[0012] A straddled vehicle disclosed here includes: an
internal combustion engine; an exhaust pipe connected
to the internal combustion engine; a silencer disposed
rearward of the exhaust pipe and connected to the ex-
haust pipe; a fan disposed outward of the internal com-
bustion engine in a vehicle width direction; a fan cover
disposed outward of the fan in the vehicle width direction
and having an opening; a silencer cover disposed out-
ward of the silencer in the vehicle width direction; an ox-
ygen sensor including a sensor element disposed inside
the exhaust pipe and a heater that heats the sensor el-
ement, the oxygen sensor being attached to the exhaust
pipe; and a sensor cover integrally formed with the fan
cover, located outward of the oxygen sensor in the vehi-
cle width direction, overlapping at least a portion of the
oxygen sensor in a vehicle side view, and extending out-
ward in the vehicle width direction and rearward in a ve-
hicle fore-and-aft direction. The silencer cover has a front
portion located outward of the oxygen sensor in the ve-
hicle width direction and extending outward in the vehicle
width direction and rearward in the vehicle fore-and-aft
direction. In a vehicle plan view, a distance between a
rear end of the sensor cover and a front end of the front
portion of the silencer cover in the vehicle fore-and-aft
direction is smaller than a distance between a rear end
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of the fan cover and a front end of the silencer.

[0013] In the straddled vehicle, the sensor cover can
prevent flowing air from directly blowing the oxygen sen-
sor, and at the same time, the sensor cover and the front
portion of the silencer cover can suppress a flow of flow-
ing air to the surroundings of the oxygen sensor induced
by a negative pressure. Accordingly, it is possible to sup-
press cooling of the oxygen sensor by flowing air to there-
by keep accuracy of the oxygen sensor sufficiently high.
[0014] In a preferred aspect, in the vehicle plan view,
an inner end in the vehicle width direction of the front
portion of the silencer cover is located inward of an outer
end in the vehicle width direction of the sensor cover in
the vehicle width direction.

[0015] In a preferred aspect, in the vehicle plan view,
a front end of the front portion of the silencer cover is
located inward of the outer end in the vehicle width di-
rection of the sensor cover in the vehicle width direction.
[0016] In these aspects, it is possible to further sup-
press a flow of flowing air to the surroundings of the ox-
ygen sensor by a negative pressure.

[0017] In a preferred aspect, in a vehicle fore-and-aft
direction, the front end of the front portion of the silencer
cover is located at a position identical to a rear end of
the sensor cover or forward of the rear end of the sensor
cover.

[0018] In the aspect, it is possible to further suppress
a flow of flowing air to the surroundings of the oxygen
sensor by a negative pressure.

[0019] In a preferred aspect, the oxygen sensor is dis-
posed rearward of the internal combustion engine.
[0020] In a preferred aspect, the straddled vehicle in-
cludes a rear wheel that is driven by the internal com-
bustion engine, and at least a portion of the oxygen sen-
sor overlaps the rear wheel in a vehicle side view.
[0021] In a preferred aspect, the straddled vehicle in-
cludes a catalyst that purifies an exhaust gas flowing in
the exhaust pipe, and the oxygen sensor is disposed
downstream of the catalyst in a flow direction of the ex-
haust gas.

[0022] In these aspects, since the oxygen sensor is
located away from the internal combustion engine, the
advantages described above become significant.
[0023] In a preferred aspect, the sensor cover is dis-
posed rearward of the opening of the fan cover.

[0024] In the aspect, a portion of flowing air can be
supplied to the fan through the opening of the fan cover,
and another portion of the flowing air can be smoothly
guided rearward with blowing of the flowing air to the
oxygen sensor being prevented by the sensor cover.
[0025] In a preferred aspect, the oxygen sensor in-
cludes a cylindrical case located outside the exhaust
pipe, and in a vehicle side view, a minimum gap between
the sensor cover and the front portion of the silencer cov-
er in a vehicle fore-and-aft direction is smaller than an
axial dimension of the case of the oxygen sensor.
[0026] In the aspect, since a minimum gap between
the sensor cover and the front portion of the silencer cov-
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er in the vehicle fore-and-aft direction is small, it is pos-
sible to further suppress a flow of flowing air to the sur-
roundings of the oxygen sensor by a negative pressure.
[0027] Ina preferred aspect, in a vehicle side view, the
sensor cover has a recess that is recessed forward, and
the front portion of the silencer cover has a projection
projecting forward toward the recess.

[0028] In the aspect, the sensor cover and the front
portion of the silencer cover are formed in shapes that
match each other in the vehicle side view. Thus, it is
possible to effectively suppress a flow of flowing air that
has flowed along the surface of the sensor cover into the
inside of the sensor cover so that cooling of the oxygen
sensor by the flowing air can be effectively suppressed.
[0029] In a preferred aspect, the oxygen sensor in-
cludes a wire connection portion. The straddled vehicle
includes a wire connected to the wire connection portion.
[0030] Inapreferred aspect, the sensor coveroverlaps
the wire connection portion of the oxygen sensor in a
vehicle side view.

[0031] Inthe aspect, the sensor cover can protect the
wire connection portion of the oxygen sensor.

[0032] In a preferred aspect, the straddled vehicle in-
cludes a wire cover integrally formed with the fan cover,
located outward of at least a portion of the wire in the
vehicle width direction, and overlapping at least a portion
of the wire in a vehicle side view.

[0033] Inthe aspect, the wire cover can protect at least
a portion of the wire.

[0034] In a preferred aspect, the oxygen sensor in-
cludes a sensor element located inside the exhaust pipe,
and the wire connection portion is disposed above the
sensor element in a vehicle vertical direction and inward
of the sensor element in the vehicle width direction.
[0035] Inthe aspect, since the wire connection portion
is disposed above the sensor element, maintenance of
the oxygen sensor can be easily performed. In addition,
since the wire connection portion is disposed inward of
the sensor element in the vehicle width direction, exten-
sion of the wire connection portion outward in the vehicle
width direction can be avoided.

[0036] In a preferred aspect, the wire includes a wire
portion disposed above the fan and inward of the fan
cover in the vehicle width direction and extending for-
ward.

[0037] In the aspect, the wire can be easily routed.
[0038] In a preferred aspect, the straddled vehicle in-
cludes a radiator disposed between the fan cover and
the fan.

[0039] In the presentinvention, in a straddled vehicle
including an oxygen sensor disposed rearward of a fan
cover, cooling of the oxygen sensor by flowing air is sup-
pressed so that accuracy of the oxygen sensor can be
kept sufficiently high.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040]
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FIG. 1 is a right side view of a scooter according to
a preferred embodiment.

FIG. 2is aright side view of the scooter when a front
cover, a side cover and the like are detached.

FIG. 3 is a bottom view of the scooter.

FIG. 4 is a partial plan view of the scooter.

FIG. 5 is a partial front view of the scooter.

FIG. 6 is a perspective view of a cover.

FIG. 7 is a partial right side view of the scooter.
FIG. 8A is a partial front view of the scooter.

FIG. 8B is a partially cut-out view illustrating the front
cover and corresponding to FIG. 8A.

FIG. 9 is a cross-sectional view of a second oxygen
sensor and a second exhaust pipe and illustrates a
cross section including a central line of the second
oxygen sensor and perpendicular to a central line of
the second exhaust pipe.

FIG. 10 is a partial plan view of the scooter and is
used for describing flowing air flowing along a sensor
cover and a silencer cover.

FIG. 11 is a view corresponding to FIG. 10 in a case
where no sensor cover is assumed to be provided.
FIG. 12 is a view corresponding to FIG. 10 in a case
where a distance between a rear end of the sensor
cover and a frontend of a front portion of the silencer
cover in a vehicle fore-and-aft direction is large.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0041] A preferred embodiment of the present inven-
tion will be described hereinafter with reference to the
drawings. As illustrated in FIGS. 1 and 2, a straddled
vehicle according to this preferred embodiment is a
scooter 1 including an oxygen sensor 50 for detecting an
oxygen concentration of an exhaust gas.

[0042] The scooter 1includes a seat 2 on which a rider
is seated. Unless otherwise specified, the terms front,
rear, left, right, up, and down as used in the description
below, refer to front, rear, left, right, up, and down, re-
spectively, as seen from an imaginary rider sitting on the
seat 2 in a case where the scooter 1 on which the rider
is not seated and a load is not mounted and which is not
filled with fuel is stationary in an upright position on a
horizontal surface. The reference characters F, Re, L, R,
U, and D in the drawings represent front, rear, left, right,
up, and down, respectively.

[0043] FIG. 2 is a side view of the scooter 1 when a
front cover 28 and a side cover 29 described later. As
illustrated in FIGS. 1 and 2, the scooter 1 includes a ve-
hicle body frame 3, a front wheel 35, a rear wheel 36, a
foot board 4, a pivot shaft 6 provided on the vehicle body
frame 3. The foot board 4 is supported by the vehicle
body frame 3, and at least a portion of the foot board 4
is disposed rearward of the front wheel 35. The scooter
1 also includes a front cover 28 at least partially located
below a head pipe 3A of the vehicle body frame 3, the
side cover 29 disposed outward of the vehicle body frame
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3 in a vehicle width direction, and an under cover 5 dis-
posed below the front cover 28 and the side cover 29. At
least a portion of the under cover 5 is disposed below
the foot board 4 and behind the front wheel 35. The en-
gine unit 10 is swingably supported by the pivot shaft 6,
and at least a portion of the engine unit 10 is disposed
below the foot board 4.

[0044] As illustrated in FIG. 2, the engine unit 10 in-
cludes an internal combustion engine 11A. The internal
combustion engine 11A includes a crankcase 11, a cyl-
inder body 12 connected to the crankcase 11, and a cyl-
inder head 13 connected to the cylinder body 12. Al-
though not shown, a crank shaft of the internal combus-
tion engine 11Ais disposed inside the crankcase 11. The
cylinder body 12 is disposed ahead of the crankcase 11,
andthe cylinder head 13 is disposed ahead of the cylinder
body 12. The cylinder head 13 includes an exhaust port
14 from which an exhaust gas is exhausted.

[0045] The engine unit10includes atransmission case
7 (see FIG. 3) disposed at the left of the rear wheel 36,
and an unillustrated belt continuously variable transmis-
sion (hereinafter referred to as a CVT) disposed inside
the transmission case 7. The CVT is coupled to the crank
shaft of the internal combustion engine 11A and the rear
wheel 36, and transfers a torque of the crank shaft to the
rear wheel 36 so that a transmission gear ratio is change-
able. The rear wheel 36 is driven by the internal combus-
tion engine 11A. As illustrated in FIG. 4, a rear arm 8
coupling the crankcase 11 and the rear wheel 36 to each
other is disposed at the right of the rear wheel 36. The
rear wheel 36 is supported by the engine unit 10 and the
rear arm 8, and swings together with the engine unit 10
and the rear arm 8. A rear cushion unit 9 is disposed
between the vehicle body frame 3 and the rear arm 8
(see FIG. 2) . When the engine unit 10 swings upward,
the rear cushion unit 9 contracts, whereas when the en-
gine unit 10 swings downward, the rear cushion unit 9
extends.

[0046] In this preferred embodiment, the internal com-
bustion engine 11A of the engine unit 10 is of a water-
cooled type. As illustrated in FIGS. 4 and 5, a fan 16 is
disposed at the right of the crankcase 11, and a radiator
15 is disposed at the right of the fan 16.

[0047] As illustrated in FIG. 1, a cover 60 is disposed
at the right of the radiator 15. FIG. 6 is a perspective view
of the cover 60. The cover 60 includes a fan cover 61, a
lower extension cover 62 extending rearward from a low-
er portion of the fan cover 61, and an upper extension
cover 63 extending rearward from an upper portion of
the fan cover 61, which will be described later in detail.
The cover 60 is a single part, and the fan cover 61, the
lower extension cover 62, and the upper extension cover
63 are integrally formed.

[0048] The fan cover 61 is a cover which is located in
aregion overlapping the fan 16 in a vehicle side view. In
other words, the fan cover 61 is a cover which is located
just beside the fan 16. FIG. 6 illustrates a contour of the
fan 16 by a broken line. In this preferred embodiment, a
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portion of the cover 60 on the contour and a portion of
the cover 60 inside the contour in the vehicle side view
correspond to the fan cover 61. The fan cover 61 has a
plurality of openings 17a and 17b. In this example, the
fan cover 61 has five vertically arranged front openings
17a and three vertically arranged rear openings 17b.
These openings 17a and 17b are merely an example,
and the openings of the fan cover 61 are not limited to
any of a specific number, a specific shape, and a specific
position.

[0049] When an impeller (not shown) of the fan 16 ro-
tates, air is supplied to the radiator 15 through the open-
ings 17a and 17b of the fan cover 61. The fan 16, the
radiator 15, and the cover 60, which are supported by
the crankcase 11, swing integrally with the engine unit
10. The internal combustion engine 11A of the engine
unit 10 is not necessarily of a water-cooled type. The
internal combustion engine 11A may be of an air-cooled
type, and the radiator 15 may not be provided.

[0050] Thelowerextension cover62includes anupper
edge portion 62a and a lower edge portion 62b each ex-
tending rearward, and a rear edge portion 62c extending
from the rear end of the upper edge portion 62a to the
rear end of the lower edge portion 62b. The rear edge
portion 62c includes an upper portion 62c1 extending
forward and downward from the rear end of the upper
edge portion 62a and a lower portion 62c2 extending
forward and upward from the rear end of the lower edge
portion 62b. The rear edge portion 62c is recessed for-
ward.

[0051] The upperextensioncover63includesanupper
edge portion 63a extending rearward and downward and
a lower edge portion 63b extending rearward and up-
ward. The upper extension cover 63 protrudes rearward.
This shape of the upper extension cover 63 is merely an
example, and the upper extension cover 63 is not limited
to a specific shape. The upper extension cover 63 is not
necessarily provided, and may be omitted.

[0052] As illustrated in FIG. 1, the scooter 1 includes
an exhaust pipe 24 and a silencer 25. The exhaust pipe
24 includes a first exhaust pipe 21, a catalyst case 23
accommodating the catalyst 20, and a second exhaust
pipe 22. A silencer cover 26 is disposed at a side of the
silencer 25. The first exhaust pipe 21, the catalyst case
23, the second exhaust pipe 22, the silencer 25, and the
silencer cover 26 are configured to swing integrally with
the engine unit 10.

[0053] Asillustratedin FIG. 3, an upstream end portion
21a of the first exhaust pipe 21 is connected to the ex-
haust port 14 of the cylinder head 13. The first exhaust
pipe 21 and the catalyst case 23 are connected to each
other by a first pipe fitting 31. The catalyst case 23 and
the second exhaust pipe 22 are connected to each other
by a second pipe fitting 32. The second exhaust pipe 22
and the silencer 25 are connected to each other by a
third pipe fitting 33.

[0054] The first exhaust pipe 21 is a metal pipe. The
first exhaust pipe 21 is disposed below the engine unit

10

15

20

25

30

35

40

45

50

55

10. As illustrated in FIG. 3, in a vehicle bottom view, the
first exhaust pipe 21 overlaps the engine unit 10.
[0055] Thesecond exhaustpipe 22 is alsoametal pipe.
The second exhaust pipe 22 extends rearward and out-
ward in the vehicle width direction in the vehicle bottom
view. As illustrated in FIG. 1, in a vehicle side view, the
second exhaust pipe 22 extends rearward and upward.
[0056] The catalystcase 23 is made of ametal cylinder.
The catalyst case 23 is not limited to a specific shape.
The catalyst 20 is disposed inside the catalyst case 23.
The catalyst 20 is disposed inside the exhaust pipe 24
and purifies an exhaust gas flowing in the exhaust pipe
24. The catalyst case 23 is disposed forward of the rear
wheel 36, and the catalyst 20 is disposed forward of the
rear wheel 36. The catalyst case 23 has an inside diam-
eter larger than an inside diameter of each of the first
exhaust pipe 21 and the second exhaust pipe 22. The
catalyst case 23 has an outside diameter larger than an
outside diameter of each of the first exhaust pipe 21 and
the second exhaust pipe 22. As illustrated in FIG. 3, in
the vehicle bottom view, the catalyst case 23 extends
rearward and outward in the vehicle width direction. As
illustrated in FIG. 1, in the vehicle side view, the catalyst
case 23 extends rearward. The catalyst case 23 is not
limited to a specific posture in placing.

[0057] Asillustratedin FIG. 7, a first oxygen sensor 40
is attached to the first exhaust pipe 21. The first oxygen
sensor 40 is disposed upstream of the catalyst 20 and
detects an oxygen concentration of an exhaust gas be-
fore purification by the catalyst 20. Based on the oxygen
concentration of the exhaust gas detected by the first
oxygen sensor 40, an air-fuel ratio of an exhaust gas
emitted from the internal combustion engine 11A can be
detected. Thus, based on a detection result of the first
oxygen sensor 40, the internal combustion engine 11A
can be controlled to obtain a predetermined combustion
state.

[0058] As illustrated in FIG. 3, the first oxygen sensor
40 is attached to a portion of the first exhaust pipe 21
closer to the catalyst 20 than an intermediate position
(position indicated by a broken line in FIG. 3) 21m of the
first exhaust pipe 21. The intermediate position of the
first exhaust pipe 21 is an intermediate position between
the upstream end portion 21a and the downstream end
portion 21b in a direction along the central line of the first
exhaust pipe 21. The first oxygen sensor 40 is disposed
rearward of the cylinder body 12 of the engine unit 10.
The first oxygen sensor 40 is disposed rearward of the
pivot shaft 6 swingably supporting the engine unit 10.
[0059] Asillustratedin FIG. 7, the first exhaust pipe 21
includes an attachment portion 43 for attaching the first
oxygen sensor 40. The attachment portion 43 is cylindri-
cal, and is welded to the first exhaust pipe 21.

[0060] As illustratedin FIG. 1, in the vehicle side view,
the first oxygen sensor 40 is not covered with the side
cover 29 and is exposed. The first oxygen sensor 40 is
disposed to be visually recognized when the scooter 1
is seen from the right. As illustrated in FIG. 3, in the ve-
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hicle bottom view, the first oxygen sensor 40 overlaps
the crankcase 11 but does not overlap the under cover
5. In the vehicle bottom view, at least a portion of the first
oxygen sensor 40 is disposed at the right of a left end
35L of the front wheel 35 and at the left of a right end
35R of the front wheel 35. The first oxygen sensor 40 is
disposed near the center of the vehicle.

[0061] AsillustratedinFIG.7, a second oxygen sensor
50 is attached to the second exhaust pipe 22. The second
oxygen sensor 50 is disposed downstream of the catalyst
20 and detects the oxygen concentration of an exhaust
gas purified by the catalyst 20. If the catalyst 20 has de-
teriorated, the exhaust gas is not appropriately purified.
Thus, based on a detection result of the second oxygen
sensor 50, it can be detected whether the catalyst 20 has
deteriorated or not. Deterioration of the catalyst 20 may
be detected by comparing the detection result of the first
oxygen sensor 40 and the detection result of the second
oxygen sensor 50.

[0062] AsillustratedinFIG.7, the second exhaust pipe
22 includes an attachment portion 54 for attaching the
second oxygen sensor 50. The attachment portion 54 is
cylindrical, and is welded to the second exhaust pipe 22.
[0063] Asillustratedin FIG. 2, the second oxygen sen-
sor 50 is disposed rearward of the internal combustion
engine 11A of the engine unit 10. As illustrated in FIG.
7, atleast a portion of the second oxygen sensor 50 over-
laps the rear wheel 36 in a vehicle side view.

[0064] Asillustratedin FIG. 9, the second oxygen sen-
sor 50 includes a sensor element 51 located inside the
second exhaust pipe 22, a cylindrical case 52 located
outside the second exhaust pipe 22, and a heater 53 for
heating the sensor element 51. The sensor element 51
includes a material such as zirconia. The heater 53 is
incorporated in the second oxygen sensor 50.

[0065] AsillustratedinFIG. 9, ina cross section includ-
ing a central line 50C of the second oxygen sensor 50
and perpendicular to the central line 22C of the second
exhaust pipe 22, atleasta portion ofthe case 52 is located
inward of the central line 22C of the second exhaust pipe
22 in the vehicle width direction and above the central
line 22C. The posture of the second oxygen sensor 50
in placing described here is an example, and the posture
of the second oxygen sensor 50 in placing is not limited
to a specific posture. The expression of inward in the
vehicle width direction refers to the direction toward a
vehicle central line CL, and the expression of outward in
the vehicle width direction refers to the direction away
from the vehicle central line CL (see FIG. 3).

[0066] As illustrated in FIG. 1, a first wire 45 is con-
nected to the first oxygen sensor 40. A portion of the first
wire 45 is exposed in the vehicle side view. The portion
of the first wire 45 is visually recognized when seen from
the right. Accordingly, the first wire 45 can be easily han-
dled from the right in maintenance or the like of the first
oxygen sensor 40, and thus, maintenance of the first ox-
ygen sensor 40 can be easily performed. The first wire
45 extends upward from the first oxygen sensor 40 and
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then extends forward. The first wire 45 does not pass
under the engine unit 10. The first wire 45 is connected
to an unillustrated electronic control unit (ECU).

[0067] Asillustratedin FIG. 9, the second oxygen sen-
sor 50 includes a wire connection portion 55, and a sec-
ond wire 46 is connected to the wire connection portion
55. The wire connection portion 55 is disposed above
the sensor element 51 in a vehicle vertical direction, and
inward of the sensor element 51 in the vehicle width di-
rection. As illustrated in FIG. 7, the second wire 46 ex-
tends upward from the second oxygen sensor 50 and
then extends forward. The second wire 46 passes above
thefan 16. A portion 46a of the second wire 46 is disposed
above the fan 16. The second wire 46 does not pass
under the engine unit 10. The second wire 46 is connect-
ed to the ECU.

[0068] As illustrated in FIGS. 8A and 8B, the first oxy-
gen sensor 40 and the second oxygen sensor 50 overlap
the under cover 5 in a vehicle front view. The first oxygen
sensor 40 and the second oxygen sensor 50 are disposed
not to be visually recognized when the scooter 1 is seen
from the front.

[0069] As illustrated in FIG. 7, a portion of the lower
extension cover 62 overlaps at least a portion of the sec-
ond oxygen sensor 50 in a vehicle side view. In this pre-
ferred embodiment, the portion of the lower extension
cover 62 constitutes a sensor cover 65. The sensor cover
65 is disposed rearward of the openings 17a and 17b of
the fan cover 61. As illustrated in FIG. 4, the sensor cover
65 is located outward of the second oxygen sensor 50 in
the vehicle width direction. The lower extension cover 62
extends outward in the vehicle width direction and rear-
ward in the vehicle fore-and-aft direction. The sensor cov-
er 65 also extends outward in the vehicle width direction
and rearward in the vehicle fore-and-aft direction.
[0070] The silencer cover 26 is disposed outward of
the silencer 25 in the vehicle width direction. A front por-
tion 26a of the silencer cover 26 is located outward of
the second oxygen sensor 50 in the vehicle width direc-
tion. The front portion 26a of the silencer cover 26 ex-
tends outward in the vehicle width direction and rearward
in the vehicle fore-and-aft direction, and in this preferred
embodiment, is curved.

[0071] In this preferred embodiment, as illustrated in
FIG. 4, a rear end 62d of the lower extension cover 62
and afrontend 26aa of the front portion 26a of the silencer
cover 26 are at the same position in the vehicle fore-and-
aft direction in a vehicle plan view. In the vehicle plan
view, suppose a straight line passing through the rear
end 62d of the lower extension cover 62 and extending
in the vehicle width direction is L1, and a straight line
passing through the front end 26aa of the front portion
26a of the silencer cover 26 and extending in the vehicle
width direction is L2, the line L1 and the line L2 coincide
with each other. Suppose a distance between the rear
end 62d of the lower extension cover 62 and the front
end 26aa of the front portion 26a of the silencer cover 26
in the vehicle fore-and-aft direction is AA, AA =0 is es-
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tablished in this preferred embodiment. In FIG. 7, char-
acter 61a denotes a rear end of the fan cover 61. In FIG.
4, character L3 denotes a straight line passing through
the rear end 61a of the fan cover 61 and extending in the
vehicle width direction in the vehicle plan view. Character
L4 denotes a straight line passing through a front end
25a of the silencer 25 and extending in the vehicle width
direction in the vehicle plan view. In the vehicle plan view,
a distance between the rear end 61a of the fan cover 61
and the front end 25a of the silencer 25 in the vehicle
fore-and-aft direction is defined as AB. Then, AA<AB is
established.

[0072] In FIG. 4, character L5 denotes a straight line
passing through an inner end 26ae in the vehicle width
direction of the front portion 26a of the silencer cover 26
and extending in the vehicle fore-and-aft direction in the
vehicle plan view. Character L6 denotes a straight line
passing through an outer end 62e in the vehicle width
direction of the lower extension cover 62 and extending
in the vehicle fore-and-aft direction in the vehicle plan
view. In this example, the line L5 is located inward of the
line L6 in the vehicle width direction. That s, in the vehicle
plan view, the inner end 26ae in the vehicle width direc-
tion of the front portion 26a of the silencer cover 26 is
located inward of the outer end 62e in the vehicle width
direction of the lower extension cover 62 in the vehicle
width direction.

[0073] In this preferred embodiment, as described
above, the front end 26aa of the front portion 26a of the
silencer cover 26 is at a position identical to the rear end
62d of the lower extension cover 62 in the vehicle fore-
and-aft direction, but this positional relationship is not
specifically limited. In the vehicle fore-and-aft direction,
the front end 26aa of the front portion 26a of the silencer
cover 26 may be located forward of the rear end 62d of
the lower extension cover 62, and AA > 0 may be estab-
lished. Even in the case of AA > 0, the relationship of AA
< AB is preferable.

[0074] Asillustratedin FIG. 7, the sensor cover 65 and
the front portion 26a of the silencer cover 26 are formed
in shapes that match each other in the vehicle side view.
In this example, in the vehicle side view, the sensor cover
65 has a recess 65a that is recessed forward, and the
front portion 26a of the silencer cover 26 has a projection
26ab projecting forward toward the recess 65a.

[0075] In the vehicle side view, a gap is provided be-
tween the sensor cover 65 and the front portion 26a of
the silencer cover 26 in the vehicle fore-and-aft direction,
but the gap is relatively small. The gap varies depending
on the vertical position, and a minimum gap G1 is smaller
than an axial dimension F1 (see FIG. 9) of the case 52
of the second oxygen sensor 50. However, this is only
an example, and the minimum gap G1 is not specifically
limited.

[0076] The sensor cover 65 overlaps the wire connec-
tion portion 55 of the second oxygen sensor 50 in a ve-
hicle side view. A portion of the second wire 46 overlaps
the sensor cover 65 in the vehicle side view. Another
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portion of the second wire 46 is located inward of the
upper extension cover 63 of the cover 60 in the vehicle
width direction, and overlaps the upper extension cover
63 in the vehicle side view. A portion of the upper exten-
sion cover 63 constitutes the wire cover 66. The portion
46a of the second wire 46 is located above the fan 16
and inward of the fan cover 61 in the vehicle width direc-
tion, and extends forward.

[0077] The configuration of the scooter 1 has been de-
scribed above. Next, the influence of flowing air on the
second oxygen sensor 50 will be described.

[0078] When the scooter 1 travels, air (i.e., flowing air)
W flows from the front toward the rear, as illustrated in
FIG. 10. The fan cover 61 is disposed at a position at
which the flowing air W hits the fan cover 61 such that
air can be easily introduced into the openings 17a and
17b (see FIG. 6). In this preferred embodiment, the sec-
ond oxygen sensor 50 is disposed near the fan cover 61.
Here, suppose no sensor cover 65 is provided as illus-
trated in FIG. 11, flowing air W1 that has flowed along
the fan cover 61 flows toward the second oxygen sensor
50 to cool the second oxygen sensor 50. In this case,
although the second oxygen sensor 50 incorporates the
heater 53 (see FIG. 9), the temperature of the sensor
element 51 decreases so that a detection accuracy might
decrease.

[0079] On the other hand, in this preferred embodi-
ment, the sensor cover 65 integrally formed with the fan
cover 61 is disposed outward of the second oxygen sen-
sor 50 in the vehicle width direction. This prevents flowing
air W1 from directly blowing the second oxygen sensor
50. On the other hand, as illustrated in FIG. 12, in a case
where a distance AA between a rear end 65d of the sen-
sor cover 65 and the front end 26aa of the front portion
26a of the silencer cover 26 in the vehicle fore-and-aft
direction is large, a negative pressure is generated be-
hind the sensor cover 65, and accordingly, flowing air
W2 that has flowed along the surface of the sensor cover
65 flows into the inside of the sensor cover 65 to flow
around the second oxygen sensor 50.

[0080] On the other hand, in this preferred embodi-
ment, the distance AA between the rear end 65d of the
sensor cover 65 and the frontend 26aa of the front portion
26a of the silencer cover 26 in the vehicle fore-and-aft
direction is small and zero (see FIG. 4) . In addition, the
sensor cover 65 and the front portion 26a of the silencer
cover 26 both extend outward in the vehicle width direc-
tion and rearward in the vehicle fore-and-aft direction.
Thus, as illustrated in FIG. 10, flowing air W3 that has
flowed along the surface of the sensor cover 65 tends to
flow rearward along the surface of the front portion 26a
of the silencer cover 26. In the manner described above,
in this preferred embodiment, the sensor cover 65 and
the silencer cover 26 cooperate to thereby suppress a
flow of flowing air toward the second oxygen sensor 50.
[0081] As described above, in the scooter 1 according
to this preferred embodiment, a flow of flowing air toward
the second oxygen sensor 50 is suppressed so that cool-



13 EP 3 561 246 A1 14

ing of the second oxygen sensor 50 by flowing air is sup-
pressed. Accordingly, temperature of the sensor element
51 is suppressed to decrease so that accuracy of the
second oxygen sensor 50 can be kept sufficiently high.
[0082] The sensor cover 65 and the front portion 26a
of the silencer cover 26 are not limited to a specific po-
sitional relationship. In this embodiment, as illustrated in
FIG. 4, the inner end 26ae in the vehicle width direction
of the front portion 26a of the silencer cover 26 is located
inward of the outer end 62e in the vehicle width direction
of the sensor cover 65 in the vehicle width direction in
the vehicle plan view. In this preferred embodiment, in
the vehicle plan view, the front end 26aa of the front por-
tion 26a of the silencer cover 26 is located inward of the
outer end 62e in the vehicle width direction of the sensor
cover 65 in the vehicle width direction. In this preferred
embodiment, since the sensor cover 65 and the front
portion 26a of the silencer cover 26 have the positional
relationship described above, itis possible to further sup-
press a flow of flowing air toward the surroundings of the
second oxygen sensor 50 by a negative pressure.
[0083] In this preferred embodiment, in the vehicle
fore-and-aft direction, the front end 26aa of the front por-
tion 26a of the silencer cover 26 is located at a position
identical to the rear end 62d of the sensor cover 65. That
is, AA = 0 is established. Accordingly, it is possible to
further suppress a flow of flowing air to the surroundings
of the second oxygen sensor 50 by a negative pressure.
[0084] Ifthe second oxygen sensor50isdisposed near
the exhaust port 14 of the internal combustion engine
11A of the engine unit 10, the second oxygen sensor 50
is heated by a high-temperature exhaust gasimmediately
after being emitted from the exhaust port 14. In this case,
the temperature of the sensor element 51 of the second
oxygen sensor 50 does not readily decrease. On the oth-
er hand, in this preferred embodiment, as illustrated in
FIG. 2, the second oxygen sensor 50 is disposed rear-
ward of the internal combustion engine 11A of the engine
unit 10. In addition, the second oxygen sensor 50 is dis-
posed rearward such that at least a portion of the second
oxygen sensor 50 overlaps the rear wheel 36 in the ve-
hicle side view. The second oxygen sensor 50 is disposed
downstream of the catalyst 20 in a flow direction of an
exhaust gas. In this preferred embodiment, the second
oxygen sensor 50 is disposed away from the exhaust
port 14, and is located near the fan cover 61. Thus, the
advantage of keeping a sufficiently high accuracy of the
second oxygen sensor 50 by suppressing a temperature
decrease in the sensor element 51 become more signif-
icant.

[0085] In this preferred embodiment, as illustrated in
FIG. 7, the sensor cover 65 is disposed rearward of the
openings 17a and 17b of the fan cover 61. Accordingly,
a portion of flowing air can be supplied to the fan 16
through the openings 17a and 17b, and the sensor cover
65 can smoothly guide another portion of the flowing air
rearward while preventing the flowing air from blowing
the second oxygen sensor 50.
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[0086] Inthis preferred embodiment, in the vehicle side
view, the minimum gap G1 between the sensor cover 65
and the front portion 26a of the silencer cover 26 in the
vehicle fore-and-aft direction is smaller than the axial di-
mension F1 (see FIG. 9) of the case 52 of the second
oxygen sensor 50. Since the minimum gap G1 between
the sensor cover 65 and the front portion 26a of the si-
lencer cover 26 in the vehicle fore-and-aft direction is
small as described above, it is possible to further reduce
a flow of flowing air to the surroundings of the second
oxygen sensor 50 by a negative pressure.

[0087] Inthis preferred embodiment, in the vehicle side
view, the sensor cover 65 has the recess 65a that is re-
cessed forward, and the front portion 26a of the silencer
cover 26 has the projection 26ab that projects forward
toward the recess 65a. The sensor cover 65 and the front
portion 26a of the silencer cover 26 are formed in shapes
that match each other in the vehicle side view. Accord-
ingly, itis possible to effectively suppress a flow of flowing
air that has flowed along the surface of the sensor cover
65, and cooling of the second oxygen sensor 50 by flow-
ing air can be effectively suppressed.

[0088] In this preferred embodiment, the sensor cover
65 overlaps the wire connection portion 55 of the second
oxygen sensor 50 in the vehicle side view. Thus, the sen-
sor cover 65 protects the wire connection portion 55 of
the second oxygen sensor 50.

[0089] In this preferred embodiment, the cover 60 in-
cludes the wire cover 66 that is located outward of at
least a portion of the second wire 46 in the vehicle width
direction and overlaps at least a portion of the second
wire 46 in the vehicle side view. Accordingly, the wire
cover 66 protects at least a portion of the second wire 46.
[0090] In this preferred embodiment, as illustrated in
FIG. 9, the wire connection portion 55 of the second ox-
ygen sensor 50 is disposed above the sensor element
51 in the vehicle vertical direction and inward of the sen-
sor element 51 in the vehicle width direction. Since the
wire connection portion 55 is located above the sensor
element 51 as described above, maintenance of the sec-
ond oxygen sensor 50 can be easily performed. In addi-
tion, since the wire connection portion 55 is located in-
ward of the sensor element 51 in the vehicle width direc-
tion, extension of the wire connection portion 55 outward
in the vehicle width direction is avoided.

[0091] In this preferred embodiment, as illustrated in
FIG. 7, the second wire 46 has a portion 46a disposed
above the fan 16 and inward of the fan cover 61 in the
vehicle width direction and extending forward. Accord-
ingly, the second wire 46 is easily routed.

[0092] Although one preferred embodiment of the
presentinvention has been described above, the present
invention is, of course, not limited to this preferred em-
bodiment.

[0093] In the preferred embodiment, the transmission
case 7 of the engine unit 10 is disposed at the left of the
vehicle central line CL, and the second oxygen sensor
50, the cover 60, and the silencer cover 26 are located
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at the right of the vehicle central line CL. Alternatively,
the transmission case 7 may be disposed at the right of
the vehicle central line CL with the second oxygen sensor
50, the cover 60, and the silencer cover 26 being dis-
posed at the left of the vehicle central line CL.

[0094] In the preferred embodiment, at least a portion
of the second oxygen sensor 50 overlaps the rear wheel
36 in the vehicle side view. Alternatively, the entire sec-
ond oxygen sensor 50 may not overlap the rear wheel
36 in the vehicle side view.

[0095] In the preferred embodiment, the second oxy-
gen sensor 50 is disposed downstream of the catalyst
20. However, the location of the second oxygen sensor
50 is not limited to a specific location. The second oxygen
sensor 50 may be disposed upstream of the catalyst 20.
[0096] In the preferred embodiment, the sensor cover
65 is disposed rearward of the openings 17a and 17b of
the fan cover 61. A portion of the sensor cover 65 or
whole sensor cover 65 may not be disposed rearward of
the openings 17a and 17b of the fan cover 61.

[0097] In the preferred embodiment, the sensor cover
65 hasthe recess 65a, the front portion 26a of the silencer
cover 26 has the projection 26ab, and the sensor cover
65 and the front portion 26a of the silencer cover 26 have
shapes that match each other in the vehicle side view.
Alternatively, the sensor cover 65 and the front portion
26a of the silencer cover 26 may have shapes that do
not match each other in the vehicle side view.

[0098] In the preferred embodiment, the sensor cover
65 overlaps the wire connection portion 55 of the second
oxygen sensor 50 in the vehicle side view, but is not lim-
ited to a specific positional relationship. The sensor cover
65 may notoverlap a portion of the second oxygen sensor
50 in the vehicle side view or whole second oxygen sen-
sor 50 in the vehicle side view.

[0099] In the preferred embodiment, the cover 60 in-
cludes the wire cover 66 that overlaps at least a portion
of the second wire 46 in the vehicle side view. Alterna-
tively, the cover 60 may not include such a wire cover 66.
[0100] The posture of the second oxygen sensor 50 in
placing is not specifically limited. The wire connection
portion 55 may be disposed below the sensor element
51 in the vehicle vertical direction. The wire connection
portion 55 may be disposed outward of the sensor ele-
ment 51 in the vehicle width direction.

[0101] In the preferred embodiment, the internal com-
bustion engine 11A of the engine unit 10 is of a water-
cooled type, and the scooter 1 includes the radiator 15.
Alternatively, the internal combustion engine 11A may
be of an air-cooled type. The scooter 1 may not include
the radiator 15. The fan 16 may be configured to supply
air to the internal combustion engine 11A.

[0102] A straddled vehicle as used herein refers to a
vehicle on which arider sits astride. The straddled vehicle
is not limited to the scooter 1. The straddled vehicle may
be a motorcycle of another type. The straddled vehicle
may be a vehicle other than a motorcycle, such as a
motor tricycle or an all terrain vehicle (ATV) .
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DESCRIPTION OF REFERENCE CHARACTERS

[0103] 1 scooter (straddled vehicle), 10 engine unit, 15
radiator, 16 fan, 17a opening, 17b opening, 20 catalyst,
24 exhaust pipe, 25 silencer, 26 silencer cover, 26a front
portion of silencer cover, 35 front wheel, 36 rear wheel,
46 second wire (wire), 46a wire portion, 50 second oxy-
gensensor (oxygen sensor), 51 sensor element, 52 case,
53 heater, 55 wire connection portion, 60 cover, 61 fan
cover, 65 sensor cover, 66 wire cover

Claims
1. A straddled vehicle (1) comprising:

an internal combustion engine (11A);

an exhaust pipe (24) connected to the internal
combustion engine (11A);

a silencer (25) disposed rearward of the exhaust
pipe (24) and connected to the exhaust pipe
(24);

afan (16) disposed outward of the internal com-
bustion engine (11A)in a vehicle width direction;
afan cover (61) disposed outward of the fan (16)
in the vehicle width direction and having an
opening (17a, 17b);

a silencer cover (26) disposed outward of the
silencer (25) in the vehicle width direction;

an oxygen sensor (50) including a sensor ele-
ment (51) disposed inside the exhaust pipe (24)
and a heater (53) that heats the sensor element
(51), the oxygen sensor (50) being attached to
the exhaust pipe (24); and

a sensor cover (65) integrally formed with the
fan cover (61), located outward of the oxygen
sensor (50) in the vehicle width direction, over-
lapping at least a portion of the oxygen sensor
(50) in a vehicle side view, and extending out-
ward in the vehicle width direction and rearward
in a vehicle fore-and-aft direction, wherein

the silencer cover (26) has a front portion (26a)
located outward of the oxygen sensor (50) in the
vehicle width direction and extending outward
in the vehicle width direction and rearward in the
vehicle fore-and-aft direction, and

in a vehicle plan view, a distance (AA) between
arear end (62d) of the sensor cover (65) and a
front end (26aa) of the front portion (26a) of the
silencer cover (26) in the vehicle fore-and-aft di-
rection is smaller than a distance (AB) between
arear end (61a) of the fan cover (61) and a front
end (25a) of the silencer (25) .

2. The straddled vehicle (1) according to claim 1,
wherein in the vehicle plan view, an innerend (26ae)
in the vehicle width direction of the front portion (26a)
ofthe silencer cover (26)is located inward of an outer
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end (62e) in the vehicle width direction of the sensor
cover (65) in the vehicle width direction.

The straddled vehicle (1) according to claim 1 or 2,
wherein in the vehicle plan view, a front end (26aa)
of the front portion (26a) of the silencer cover (26) is
located inward of the outer end (62¢) in the vehicle
width direction of the sensor cover (65) in the vehicle
width direction.

The straddled vehicle (1) according claim 3, wherein
in a vehicle fore-and-aft direction, the front end
(26aa) of the front portion (26a) of the silencer cover
(26) is located at a position identical to a rear end
(62d) of the sensor cover (65) or forward of the rear
end (62d) of the sensor cover (65).

The straddled vehicle (1) according to any one of
claims 1 to 4, wherein the oxygen sensor (50) is lo-
cated rearward of the internal combustion engine
(11A).

The straddled vehicle (1) according to any one of
claims 1 to 5, comprising a rear wheel (36) that is
driven by the internal combustion engine (11A),
wherein

at least a portion of the oxygen sensor (50) overlaps
the rear wheel (36) in a vehicle side view.

The straddled vehicle (1) according to any one of
claims 1 to 6, comprising a catalyst (20) that purifies
an exhaust gas flowing in the exhaust pipe (24),
wherein

the oxygen sensor (50) is disposed downstream of
the catalyst (20)in a flow direction of the exhaust gas.

The straddled vehicle (1) according to any one of
claims 1 to 7, wherein the sensor cover (65) is dis-
posed rearward of the opening (17a, 17b) of the fan
cover (61).

The straddled vehicle (1) according to any one of
claims 1 to 8, wherein

the oxygen sensor (50) includes a cylindrical case
(52) located outside the exhaust pipe (24), and

in a vehicle side view, a minimum gap (G1) between
the sensor cover (65) and the front portion (26a) of
the silencer cover (26) in a vehicle fore-and-aft di-
rection is smaller than an axial dimension (F1) of the
case (52) of the oxygen sensor (50).

The straddled vehicle (1) according to any one of
claims 1 to 9, wherein in a vehicle side view, the
sensor cover (65) has arecess (65a) thatisrecessed
forward, and the front portion (26a) of the silencer
cover (26) has a projection (26ab) projecting forward
toward the recess (65a).
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The straddled vehicle (1) according to any one of
claims 1 to 10, wherein

the oxygen sensor (50) includes a wire connection
portion (55), and

the straddled vehicle (1) includes a wire (46) con-
nected to the wire connection portion (55).

The straddled vehicle (1) according to claim 11,
wherein the sensor cover (65) overlaps the wire con-
nection portion (55) of the oxygen sensor (50) in a
vehicle side view.

The straddled vehicle (1) according to claim 11 or
12, comprising a wire cover (66) integrally formed
with the fan cover (61), located outward of at least a
portion of the wire (46) in the vehicle width direction,
and overlapping at least a portion of the wire (46) in
a vehicle side view.

The straddled vehicle (1) according to any one of
claims 11 to 13, wherein

the oxygen sensor (50) includes a sensor element
(51) located inside the exhaust pipe (24), and

the wire connection portion (55) is disposed above
the sensor element (51) in a vehicle vertical direction
and inward of the sensor element (51) in the vehicle
width direction.

The straddled vehicle (1) according to any one of
claims 11 to 14, wherein the wire (46) includes a wire
portion (46a) disposed above the fan (16) and inward
of the fan cover (61) in the vehicle width direction
and extending forward.

The straddled vehicle (1) according to any one of
claims 1 to 15, comprising a radiator (15) disposed
between the fan cover (61) and the fan (16).
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