
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

48
9 

84
7

A
2

��&��
�������
�
(11) EP 2 489 847 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
22.08.2012 Bulletin 2012/34

(21) Application number: 12152725.3

(22) Date of filing: 26.01.2012

(51) Int Cl.:
F01N 13/00 (2010.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 19.02.2011 JP 2011034043

(71) Applicant: Honda Motor Co., Ltd.
Tokyo 107-8556 (JP)

(72) Inventors:  
• Nakagome, Hiroshi

Wako-shi, Saitama 351-0193 (JP)
• Fujihira, Daisuke

Wako-shi, Saitama 351-0193 (JP)

(74) Representative: Stevens, Jason Paul
Dehns 
St Bride’s House 
10 Salisbury Square
London
EC4Y 8JD (GB)

(54) Saddle-ride type vehicle

(57) In a saddle-ride type vehicle, an exhaust pipe
33 is connected to an exhaust port of an engine 30, and
an O2 sensor 50 is attached near this connection portion.

The O2 sensor 50 is connected with a positive ter-
minal of a battery 66. The exhaust pipe 33 extends rear-
ward and is supported by a pivot plate 15 at a vehicle-
body attachment stay 46. An earth connection portion 47
is provided integrally with a portion of the vehicle-body
attachment stay 46, and a terminal 61 of a sensor-side
earth wire 60 is connected to the earth connection portion
47. The pivot plate 15 is part of a vehicle-body frame 10,
and is electrically connected to the engine 30 supported
by the vehicle-body frame 10. The engine is connected
to a negative terminal of the battery 66 by an engine-side
earth wire 67. Thus, the exhaust pipe 33 serves as part
of the earth wire. This facilitates wiring of an earth wire
for an oxygen sensor.
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Description

[0001] The present invention relates to a saddle-ride
type vehicle such as a motorcycle, and relates particu-
larly to an earth structure for an oxygen sensor provided
in an exhaust system of the saddle-ride type vehicle.
[0002] In a known structure for attaching an exhaust
gas sensor to a motorcycle, an oxygen sensor is attached
to an exhaust port of a cylinder head (see Japanese Pat-
ent Application Publication No. 2010-7645).
[0003] An electrical component can be earthed in the
following way. An engine-side earth wire is connected in
advance from an engine to a battery, as an earth wire for
other electrical equipment. Thus, as long as the electrical
component is in electrical contact with the engine, the
electrical component is earthed through the engine, to-
gether with the other electrical equipment, even with no
earth wire specifically provided for the electrical compo-
nent.
[0004] Thus, such a configuration makes it possible to
earth the oxygen sensor with no earth wire, and thus to
omit the dedicated earth wire. Hence, reduction in the
cost of the oxygen sensor and a simple earth circuit can
be achieved.
[0005] When the conventional configuration with the
oxygen sensor provided in the exhaust port is applied to
a multi-cylinder engine, as many oxygen sensors as cyl-
inders are required. It would be desirable to reduce the
number of oxygen sensors to be used, and in order to
achieve this, the oxygen sensor can be attached to a
converging portion of an exhaust system. However, when
only the oxygen sensor with no earth wire is desired to
be provided, earthing needs to be achieved by a method
different from the, conventional example.
[0006] Specifically, the exhaust pipe is fastened to a
cylinder head of the engine via a gasket by using stud
bolts and nuts. Thus, it is necessary to ensure conduc-
tivity when an earth circuit from the exhaust pipe, through
the engine, through the engine-side earth wire, and to
the battery is employed, to omit the earth wire dedicated
to the oxygen sensor. For example, conductivity can be
ensured by subjecting the gasket and the stud bolts to a
special surface treatment. However, conductivity be-
tween the exhaust pipe and the engine is generally not
ensured, and so it is difficult to employ an earth circuit
from the exhaust pipe to the engine. Moreover, such con-
sideration is required not only for the multi-cylinder en-
gine but also for a single-cylinder engine if the oxygen
sensor is attached to the exhaust pipe.
[0007] Thus, it is an object of at least the preferred
embodiments of the invention to form an earth circuit
which is reliable, easily formed, and low in cost, while
allowing an oxygen sensor to be attached to an exhaust
system component and omitting a dedicated earth wire
directly connecting the oxygen sensor and a battery.
[0008] According to a first aspect of the present inven-
tion, there is provided a saddle-ride type vehicle including
a vehicle-body frame; an engine supported by the vehi-

cle-body frame to be in electrical contact therewith; an
exhaust pipe connected to the engine and supported by
the vehicle-body frame at a position rearward of the en-
gine; an oxygen sensor for measuring an oxygen amount
in an exhaust gas; and a battery for supplying electric
power to the oxygen sensor, the oxygen sensor and a
positive electrode of the battery being connected to each
other by an electric power wire, the engine and a negative
electrode of the battery being connected to each other
by an engine-side earth wire, wherein the oxygen sensor
is attached to the exhaust pipe, an earth connection por-
tion is provided near a support portion of the exhaust pipe
with the vehicle-body frame, and the earth connection
portion and the vehicle-body frame are connected to
each other by a sensor-side earth wire different from the
engine-side earth wire.
[0009] According to this aspect of the invention, the
exhaust pipe and the vehicle-body frame can be used as
part of the earth circuit when the oxygen sensor is at-
tached to the exhaust pipe, and an earth wire directly
connecting the oxygen sensor and the battery is omitted
(in contrast to the configuration where the positive elec-
trode of the battery and the oxygen sensor are connected
to each other by the electric power wire and the negative
electrode of the battery and the engine are connected to
each other in advance). Thus, even when the conductivity
between the exhaust pipe and the engine is not ensured,
an earth circuit from the exhaust pipe, through the engine,
through the earth connection portion, through the sensor-
side earth wire, through the vehicle-body frame, through
the engine, through the engine-side earth wire, and to
the negative electrode of the battery can be employed
instead of an earth circuit from the exhaust pipe to the
engine.
[0010] Accordingly, even when the conductivity be-
tween the exhaust pipe and the engine is not ensured
and the oxygen sensor is attached to the exhaust pipe
with the earth wire directly connecting the oxygen sensor
and the battery to each other being omitted, an earth
circuit which is reliable, easily formed, and low in cost
can be formed.
[0011] Moreover, the length of the sensor-side earth
wire connecting the exhaust pipe and the vehicle-body
frame to each other can be made shorter than the case
where an earth wire directly connecting the oxygen sen-
sor and the battery is provided.
[0012] Preferably, the exhaust pipe includes a vehicle-
body attachment stay to be attached to the vehicle-body
frame, the earth connection portion is provided in the
vehicle-body attachment stay, and one end of the sensor-
side earth wire is connected to the earth connection por-
tion while the other end thereof is connected to the
vehic4e-bocly frame.
[0013] Thus, when the exhaust pipe is attached to the
vehicle body, the connection of the sensor-side earth wire
can be performed together with the work of attaching the
exhaust pipe to the vehicle body by connecting one end
of the sensor-side earth wire to the earth connection por-
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tion and connecting the other end thereof to the vehicle-
body frame.
[0014] In a further preferred form, the saddle-ride type
vehicle includes a swing arm swingably and pivotally sup-
porting a rear wheel, and a pivot plate pivotally supporting
the swing arm and being part of the vehicle-body frame;
the vehicle-body attachment stay is arranged below the
pivot plate; and the other end of the sensor-side earth
wire is connected to an inner side of the pivot plate in the
direction of width of the vehicle.
[0015] With this arrangement, the sensor-side earth
wire can be provided at a lower and less visible position.
[0016] Preferably, the other end of the sensor-side
earth wire is attached to the vehicle-body frame in ad-
vance while the one end is left hanging down, before
assembling the exhaust pipe and the vehicle-body frame
by the attachment of the vehicle-body attachment stay
to the vehicle-body frame.
[0017] Thus, when the exhaust pipe is to be attached
to the vehicle-body frame by use of the vehicle-body at-
tachment stay, the one end of the sensor-side earth wire
hanging down near the vehicle-body attachment stay is
only required to be connected to the earth connection
portion. Hence, the assemblability is improved.
[0018] Preferably, the oxygen sensor includes a wash-
er interposed in a connection portion between the oxygen
sensor and the exhaust pipe, and a heat radiation portion
protruding outward from a portion attached with the ex-
haust pipe in a flared manner is formed integrally with
the washer.
[0019] Thus, the heat radiation characteristic of the ox-
ygen sensor can be improved by use of the washer.
[0020] A preferred embodiment of the invention will
now be described by way of example only and with ref-
erence to the accompanying drawings, in which:

Fig. 1 is a view of a left side of a vehicle-body frame
portion of a motorcycle;
Fig. 2 is a view of a right side of a vehicle-body frame
portion of the motorcycle, showing a pivot plate on
the right side of the vehicle body and an engine;
Fig. 3 is a view showing a front portion of the engine
around a connection portion of an exhaust pipe;
Fig. 4 is a side view of an exhaust system component
formed of the exhaust pipe and a muffler;
Fig. 5 is a plan view of the exhaust system compo-
nent;
Fig. 6 is a cross-sectional view taken along the line
6-6 of Fig. 4;
Fig. 7 is a view showing the pivot plate on the right
side of the motorcycle from the inner side of the mo-
torcycle;
Fig. 8 is cross-sectional view taken along the 8-8 line
of Fig. 7; and
Fig. 9 is a wiring diagram of an oxygen sensor.

[0021] An embodiment is described below based on
the drawings. Fig. 1 shows a left-side surface of a main

portion of a vehicle, and specifically of a vehicle-body
frame portion of a motorcycle (as an example of a saddle-
ride type vehicle). In this drawing, a vehicle-body frame
10 includes a head pipe 11 at its front end, main frames
12 which branch respectively to the right and left from
the head pipe 11 and extend rearward, a pair of right and
left down frames 13 which extend obliquely downward
toward the rear from a portion near a front portion of the
main frames 12 which is rearward of the head pipe 11
and in front of the main frames 12, a pair of right and left
seat rails 14 which extend obliquely upward and then
extend rearward in a portion rearward of the main frames
12, and a pair of right and left pivot plates 15 which con-
nect rear end portions of the main frames 12 to front end
portions of the seat rails 14, respectively, and which ex-
tend obliquely downward toward the front.
[0022] A front fork supporting a front wheel (neither of
which are shown) at its lower end is turnably supported
by the head pipe 11.
[0023] An air cleaner 20 and a centre housing box 21
are supported on the main frames 12. An upper opening
of the centre housing box 21 can be opened and closed
by a centre lid 22.
[0024] A fuel tank 23 is supported on the seat rails 14.
A seat 24 is supported on the fuel tank 23. A rear portion
of the seat 24 is a pillion seat 25 which is openable and
closeable. Refuelling can be performed by opening the
pillion seat 25 to the front and removing a fuel cap pro-
vided in a rear portion of the fuel tank 23.
[0025] Step holders 27 are disposed below the seat
24, and each step holder is provided with a step 26 for a
rider (driver) in a lower portion of a section overlapping
with the pivot plates 15. A pillion step 28 for a pillion pas-
senger is provided in a rear end portion of each step
holder 27.
[0026] The step holders 27 are attached to the respec-
tive pivot plates 15 in such a way that front portions of
the step holders 27 cover the outer surfaces of the pivot
plates 15. Right and left step holders 27 are provided as
a pair.
[0027] An engine 30 is disposed below the main
frames 12. An upper portion of the engine 30 is supported
by the main frames 12, a front portion thereof is supported
by the down frames 13, and a rear portion thereof is sup-
ported by the pivot plates 15. The vehicle-body frame 10
uses the engine 30 as part of a frame structure, and thus
configured to have a diamond structure. The engine 30
is supported by being fastened to the vehicle-body frame
10 by using bolts, and thus, the engine 30 and the vehicle-
body frame 10 can be connected to each other so as to
be electrically conductive to form an earth circuit.
[0028] The engine 30 includes a crankcase 31 and a
cylinder 32. The cylinder 32 includes a cylinder block
32a, a cylinder head 32b, and a head cover 32c. A mixture
of air and fuel is supplied to the cylinder head 32b from
the air cleaner 20 and the fuel tank 23, and an exhaust
gas is exhausted through an exhaust pipe 33. The ex-
haust pipe 33 protrudes frontward of the cylinder head
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32b and then extends rearward to be connected to a muf-
fler 34.
[0029] A front end of a swing arm 35 is swingably sup-
ported by the pivot plates 15 by use of a pivot 16. A rear
wheel 36 is supported by the rear end of the swing arm
35, and is driven by the engine 30 via a chain (not shown).
Reference numeral 37 indicates a shock absorber. An
upper end of the shock absorber 37 is supported by the
vehicle-body frame, and a lower end portion thereof is
attached to a link mechanism provided between the
swing arm 35 and the pivot plates 15.
[0030] Fig. 2 is a side view showing a portion including
the pivot plate 15 on the right side of the motorcycle and
the engine 30. Fig. 3 is a view showing a front portion of
the engine 30 around a connection portion of the exhaust
pipe 33. Fig. 4 is a side view of an exhaust system com-
ponent including the exhaust pipe 33 and the muffler 34.
Fig. 5 is a plan view of the exhaust system component.
Fig. 6 is a cross-sectional view taken along the line 6-6
of Fig. 4. Fig. 7 is a view showing the pivot plate 15 on
the right side of the motorcycle from the inner side of the
motorcycle body (from the centre of the motorcycle
body). Fig. 8 is a cross-sectional view taken along the
8-8 line of Fig. 7.
[0031] As shown in Fig. 2, a front end portion of the
exhaust pipe 33 is connected to an exhaust port 40 of
the cylinder head 32b. The exhaust pipe 33 protrudes
downward from the cylinder head 32b, runs in front of
the crankcase 31, extends rearward while curving toward
the left side of the lower portion of the crankcase 31,
protrudes out to the right side of the vehicle body from
the rear of the crankcase 31, runs below the pivot plate
15, and is connected to the muffler 34 at a position rear-
ward of the pivot plate 15 and forward of the rear wheel
36. A vehicle-body attachment stay 46 is provided on a
portion of the exhaust pipe 33 near the pivot plate 15,
and is supported in a vibration-proof manner by an ex-
haust pipe support protrusion 17 provided at a lower end
of the pivot plate 15. The muffler 34 is supported facing
a side surface of the rear wheel 36 to be inclined upward
toward the rear.
[0032] As shown in Fig. 3, a joint portion 41 provided
in the front end portion of the exhaust pipe 33 is attached
to the exhaust port 40 of the cylinder head 32b. An O2
sensor 50 being an oxygen sensor is attached to a side
surface on the inner side of the joint portion 41. The O2
sensor 50 is an electric component, and electric power
is supplied thereto from a battery (to be described later)
using a harness. Moreover, the O2 sensor 50 uses the
exhaust pipe 33, the vehicle-body frame 10, and the like
as an earth.
[0033] The joint portion 41 of the exhaust pipe 33 is
connected to a catalyst pipe 42 on the downstream side.
The catalyst pipe 42 is disposed to be inclined downward
toward the rear, and to spread outward. The catalyst pipe
42 is arranged below the cylinder 32 forward of the crank-
case 31. Moreover, a front end portion (upstream end
portion) of the catalyst pipe 42 is located near the O2

sensor 50.
[0034] As shown in Figs. 4 and 5, the exhaust pipe 33
is formed of the joint portion 41, the catalyst pipe 42, and
a rear portion pipe 43 arranged in this order from up-
stream. The joint portion 41 includes a mouth collar 41
a fitted to the exhaust port 40, a joint flange 41 b used
for supplying to the exhaust port 40, and a mouth pipe
41c connected to the catalyst pipe 42.
[0035] A sensor attachment nut 44 is provided in a side
surface of the mouth pipe 41c on the vehicle-body inner
side. The O2 sensor 50 is detachably attached to the
sensor attachment nut 44 (see Fig. 3).
[0036] The catalyst pipe 42 has a larger diameter than
the joint portion 41 and the rear portion pipe 43, and has
a cylindrical shape obtained by combining half bodies,
which have a semi-circular cross section and are press-
formed from plate materials, to face each other. A pub-
licly-known catalyst 45 is held inside the catalyst pipe 42.
[0037] A front portion of the catalyst pipe 42 is formed
into a neck portion 42a with a small diameter. A lower
end portion of the mouth pipe 41c is connected to the
neck portion 42a from above. The mouth pipe 41c and
the neck portion 42a together are curved to have an al-
most L-shape in a side view.
[0038] The exhaust gas purified by the catalyst 45
flows through the rear portion pipe 43 and is sent to the
muffler 34. A rear end portion 43d of the rear portion pipe
43 is connected to a front end portion of the muffler 34.
[0039] As is clear from Fig, 5, the rear portion pipe 43
is curved to the right and left with respect to a vehicle-
body centre line CL, and includes a front section 43a
disposed on the left side of the vehicle body, a crossing
section 43b obliquely extending from the left side of the
vehicle body to the right side thereof in a centre portion
of the rear portion pipe 43, and a rear section 43c dis-
posed on the right side of the vehicle body in a rear portion
of the rear portion pipe 43. A rear end portion 43d of the
rear section 43c is connected to the front end portion of
the muffler 34.
[0040] The vehicle-body attachment stay 46, which
forms an attachment portion used to allow the exhaust
pipe 33 to be supported by the vehicle body frame, is
welded to an upper surface of the rear section 43c in a
portion near a curved portion curved from the crossing
section 43b. The vehicle-body attachment stay 46 has
an almost semi-circular arc shape protruding upward in
the side view, and a collar 46a is provided on the inner
side. The vehicle-body attachment stay 46 is supported
at the collar 46a in a vibration-proof manner by the ex-
haust pipe support protrusion 17 (see Fig. 2) provided in
the lower end portion of the right pivot plate 15 via a
rubber mount 46b.
[0041] As shown in the enlarged portions of respective
Figs. 4 and 5, an earth connection portion 47 formed in
a cut-and-lifted manner to protrude upward is provided
integrally with an upper portion of the vehicle-body at-
tachment stay 46. The earth connection portion 47 is pro-
vided with a bolt insertion hole, and a nut 48 is welded
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coaxially with the bolt insertion hole.
[0042] The earth connection portion 47 and the nut 48
are electrically connected to an earth portion of the O2
sensor 50 via the vehicle-body attachment stay 46 and
the exhaust pipe 33, and are part of the earth circuit.
[0043] As shown in the enlarged portion of Fig. 5, a
terminal 61 of a sensor-side earth wire 60 (see Fig. 7) is
overlapped with the earth connection portion 47, and is
fixed by fastening a bolt 49 to the nut 48 from the outer
side of the vehicle body (here, the right side). Thus, the
exhaust pipe 33 is electrically connected to the sensor
side earth wire 60 via the earth connection portion 47.
[0044] As shown in Fig. 6, the joint portion 41 has a
hollow pipe shape, and one end portion of the sensor
attachment nut 44 is fitted and welded to a through hole
provided in a side surface of the mouth pipe 41 c. When
the O2 sensor 50 is attached, an end of the O2 sensor
50 is inserted in an exhaust passage 41e being an inter-
nal space, and an oxygen (O2) amount in the exhaust
passage 41e is measured.
[0045] The mouth collar 41 a is fitted to an exhaust-
pipe attachment portion 40a formed in an opening edge
portion of the exhaust port 40 in the side surface of the
cylinder head 32b in a protruding manner, and nuts 40c
are fastened to through holes 41 d provided in the joint
flange 41 b via stud bolts 40b protruding from the ex-
haust-pipe attachment portion 40a, respectively. Thus,
the joint portion 41 is attached to an exhaust-pipe attach-
ment portion 40a. At this time, a gasket 40e is interposed
between an end of the mouth collar 41 a and a bottom
portion of a fitting recess portion 40d which is provided
in the exhaust-pipe attachment portion 40a and to which
the mouth collar 41 a is fitted.
[0046] Note that, in Fig, 6, the gasket 40e is illustrated
with slightly reduced size to make it more visible, and the
bottom portion of the fitting recess portion 40d and the
end of the mouth collar 41 a are apart from each other.
However, in reality, they are in tight contact with each
other in such a way that the exhaust gas is sealed. More-
over, conductivity between the cylinder head 32b and the
exhaust pipe 33 which are connected via the stud bolts
40b and the gasket 40e is not ensured.
[0047] As shown in Fig. 7, the step holder 27 is dis-
posed on the outer side of the pivot plate 15 to overlap
therewith, and is attached to the outer side of the pivot
plate 15 by using a bolt 76 and the step 26. The step
holder 27 includes a base section 73 and an extending
section 74. Part of the base section 73 overlaps with the
pivot plate 15. An upper portion 73a is a protruding portion
protruding upward. A front edge portion 73b extends
along a rear edge portion of a case cover 31 a covering
a side surface of the crank case 31.
[0048] The extending section 74 extends rearward
from the base section 73 to have an almost triangle
shape, and the pillion step 28 is attached to a tip of an
acute angle portion (see Fig. 2).
[0049] An upper edge portion of the case cover 31 a
has a curved shape such that an upper portion thereof

bulges rearward, and an upper portion of the front edge
portion 73b is curved to be recessed rearward to follow
this curved shape. The vehicle-body attachment stay 46
is located below the front edge portion 73b.
[0050] A lower end 73c of the front edge portion 73b
bulges forward at a position higher than the lower end
portion of the pivot plate 15. The terminal 61 of the sensor-
side earth wire 60 protrudes out from the pivot plate 15
and the step holder 27 toward an outer surface of the
crank case 31 in a region which is surrounded by the
lower end of the pivot plate 15 from the rear and by the
lower end 73c of the front edge portion 73b from above,
and is attached to the earth connection portion 47 in this
region.
[0051] Most of the sensor-side earth wire 60 except
for the terminal 61 is hidden by being disposed on the
inner side of the pivot plate 15 and the step holder 27.
[0052] The pivot plate 15 is elongated in a vertical di-
rection. In a front edge portion 15a of the pivot plate 15,
a centre portion thereof which is near a pivot boss 15b
provided with the pivot curves and protrudes to be the
most forward portion. Portions above and below the cen-
tre portion are curved portions 15c, 15d, respectively. A
rear edge portion 15e has an almost straight shape. A
lower end portion 15f protrudes downward to a level lower
than a lower end portion of the step holder 27.
[0053] The sensor-side earth wire 60 is wired vertically
along the front edge of the pivot plate 15 in a space rear-
ward of the crankcase 31. A centre portion of the sensor-
side earth wire 60 is disposed frontward of and away from
the curved portion 15d. Upper and lower portions of the
sensor-side earth wire 60 are disposed on the inner sides
of the portion near the pivot boss 15b and the lower end
portion 15f to overlap therewith, respectively. The termi-
nal 61 (being a lower end of the sensor-side earth wire
60) is hanged down to a position near the lower end por-
tion 15f of the pivot plate 15, and left in a free state.
[0054] In a portion above the pivot boss 15b, a terminal
plate 62 on an upper-end side of the sensor-side earth
wire 60 curving toward the rear at a position above the
pivot boss 15b is attached to a joint stay 63 at a position
near a connection portion between a rear edge portion
of the base section 73 and a upper edge portion of the
extending section 74 of the step holder 27. This allows
the sensor-side earth wire 60 to be provided at a low and
less visible position on the inner side of the pivot plate
15. Moreover, overlapping the step holder 27 with the
pivot plate 15 allows a portion of the sensor-side earth
wire 60 which protrudes frontward of the front edge of
the pivot plate 15 to be hidden by the step holder 27. This
makes the sensor-side earth wire 60 hardly visible, and
thus the appearance of the exterior of the motorcycle is
improved.
[0055] The joint stay 63 is a conductive metal member
for supporting a brake joint (not shown), and has an al-
most square-U shape. A front end portion 63a protrudes
to the inner side of the base section 73. A centre portion
63b has the terminal plate 62 attached thereto by using
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a bolt 64, and is electrically connected to the pivot plate
15 via the bolt 64. A rear end portion 63c curves from the
centre portion 63b, and extends obliquely downward to-
ward the front.
[0056] In addition to the upper end of the sensor-side
earth wire 60, another harness 65 is attached to the ter-
minal plate 62 from above. The harness 65 is an earth
wire for electrical components other than the O2 sensor
50.
[0057] The pivot plate 15 is part of the vehicle-body
frame 10, and the pivot plate 15 and the other parts of
vehicle body frame 10, such as the main frames 12, are
electrically connected to each other. Moreover, the ve-
hicle-body frame 10 is electrically connected to the en-
gine 30 by being brought into contact therewith at seating
faces in bolt fastening portions, and a negative electrode
of a battery is connected to the engine 30 in advance by
use of an engine-side earth wire 67 (see Fig. 9).
[0058] Accordingly, the earth portion of the O2 sensor
50 is electrically connected to the negative electrode of
the battery through the exhaust pipe 33, through the ve-
hicle body attachment stay 46, through the earth connec-
tion portion 47, through the sensor side earth wire 60,
through the pivot plate 15, through the vehicle-body
frame 10, through the engine 30, and through the engine-
side earth wire 67.
[0059] This configuration allows the sensor-side earth
wire 60 to be made as short as possible. Note that, in the
embodiment shown, the sensor-side earth wire 60 is
wired to extend in the vertical direction to some extent in
a portion between the centre portion 63b of the joint stay
63 and the earth connection portion 47. The wiring is
such to follow a standard method of earth wiring which
facilitates maintenance and the like by connecting mul-
tiple earth wires (60, 65) to the centre portion 63b of the
joint stay 63 in a concentrated manner, and is made as
short as possible while satisfying such a standard meth-
od.
[0060] Moreover, even in this case, the length of the
sensor-side earth wire 60 can be made shorter than the
case where a dedicated earth wire directly connecting
the O2 sensor 50 and a battery 66 to each other is pro-
vided.
[0061] Furthermore, instead of the standard method
described above, when the shortest wiring distance is
desired to be achieved, the earth connection portion 47
may be directly connected to the pivot plate lower end
portion 15f which is the closest thereto.
[0062] During a vehicle-body assembly, the lower end
of the sensor-side earth wire 60 is left hanging down to
the position near the lower end portion 15f with the upper
end thereof attached to the terminal plate 62.
[0063] Since the vehicle-body attachment stay 46 of
the exhaust pipe 33 is be positioned below the lower end
portion 15f when the engine is made to be supported by
the vehicle-body frame 10 during the vehicle-body as-
sembly, it is possible to attach the vehicle-body attach-
ment stay 46 to the exhaust pipe support protrusion 17

and then attach the terminal 61 to the earth connection
portion 47. Hence, the attachment of the exhaust pipe
33 and the connection of the sensor-side earth wire 60
can be performed in a series of continuous works, and
the assemblability is improved.
[0064] Fig. 8 is a cross-sectional view taken along the
line 8-8 of Fig. 7. The bolt 64 is fastened to a nut portion
15g provided in the pivot plate 15 together with the ter-
minal plate 62 and the centre portion 63b of the joint stay
63.
[0065] An end of the rear end portion 63c is bent out-
ward to be inserted into an end portion of a nut portion
15h on the inner side. Thus, the joint stay 63 is prevented
from turning.
[0066] The nut portion 15h penetrates the pivot plate
15 from the inner side to the outer side and is welded.
The step holder 27 overlapped with the outer surface of
the pivot plate 15 is fastened to the nut portion 15h from
outside by using the bolt 76. Note that, upper and lower
nut portions 15h are provided in Fig. 7. The bolt 76 is
fastened to the upper nut portion 15h and a screw portion
of the step 26 is fastened to the lower nut portion 15h.
[0067] Fig. 9 is a wiring diagram of O2 sensor 50. One
end of a harness 52 being an electric power wire for sup-
plying an electric power to the O2 sensor 50 is connected
to a positive terminal (not shown) portion in a main body
51 of the O2 sensor 50. The other end of the harness 52
is connected to the positive electrode of the battery 66.
The harness 52 is the only electric wire which directly
connects the battery 66 and the O2 sensor 50 to each
other; a dedicated earth wire which directly connects the
negative electrode of the battery 66 and the earth portion
of the O2 sensor 50 is omitted.
[0068] Instead, the earth portion of the main body 51
is connected to the exhaust pipe 33, the exhaust pipe 33
is connected to the sensor-side earth wire 60 via the ve-
hicle-body attachment stay 46, and the sensor-side earth
wire 60 is attached to the pivot plate 15 and the vehicle-
body frame 10 integral therewith at the bolt 64. Moreover,
the vehicle-body frame 10 is fastened to the engine 30
with the bolts, and the contact of the seating faces in the
bolt fastening portions causes the vehicle-body frame 10
to be electrically connected to the engine 30. The engine
30 is connected to the negative electrode of the battery
66 via the engine-side earth wire 67.
[0069] Note that the engine-side earth wire 67 can be
connected to the engine 30 at any position. For example,
the position may be an appropriate position in the head
cover 32c. The engine-side earth wire 67 is electrically
connected to the engine 30 to serve as a common earth
wire for various electrical components which use the en-
gine as the earth.
[0070] The battery 66 is supported at an appropriate
position in the vehicle body. For example, the battery 66
is supported by a bottom portion or the like of the centre
housing box 21 (see Fig. 1) at a position above the en-
gine.
[0071] In this manner, an earth circuit from the main
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body 51, through the exhaust pipe 33, through the vehicle
body attachment stay 46, through the earth connection
portion 47, through the terminal 61, through the sensor-
side earth wire 60, through the terminal plate 62, through
the joint stay 63, through the pivot plate 15, through the
vehicle-body frame 10, through the engine 30, through
the engine-side earth wire 67, and to the negative elec-
trode of the battery 66 can be formed. Accordingly, the
exhaust pipe 33, the vehicle-body frame 10 including the
pivot plate 15, and the engine 30 can be used as part of
the earth circuit. This enables a configuration in which
the sensor-side earth wire 60 is made as short as possi-
ble.
[0072] Further, an earth circuit from the exhaust pipe
33, through the engine 30, and to the battery 66 is not
employed. Thus, there is no need to ensure conductivity
concerning the insertion of the stud bolts 40b and gasket
40e, or to perform a special surface treatment on the stud
bolts 40b to secure predetermined conductivity. Thus, an
earth circuit with high reliability can be formed.
[0073] Furtllermore, even when the O2 sensor 50 is
attached to the exhaust pipe 33 and the earth wire directly
connecting the O2 sensor 50 and the battery 66 to each
other is omitted, an earth circuit which is reliable, formed
easily, and low in cost can be formed.
[0074] In addition, a portion between the engine 30
and the battery 66 is an already-existing earth circuit of
the engine-side earth wire 67, which is the common earth
circuit for other electrical equipment. Thus, the already-
existing earth circuit can be used in common, and there
is no need to provide a new earth circuit.
[0075] A heat radiation collar 53 is attached around
the main body 51, and an intense heat of the exhaust
pipe 33 is speedily dispersed into the atmosphere. This
prevents the main body 51 from becoming high in tem-
perature.
[0076] The heat radiation collar 53 is a cylindrical mem-
ber with a bottom which includes a flange portion 54 hav-
ing an upper portion open outward in flared manner. A
bottom portion of the heat radiation collar 53 is a washer
55. A small-diameter screw portion 56 protruding down-
ward from a lower portion of the main body 51 is inserted
into a hole (not shown) provided in the washer 55. The
screw portion 56 on the front-end side of the main body
51 is screwed into the sensor attachment nut 44 to cause
a front end of a sensor portion 58 to protrude into the
mouth pipe 41c, while a nut portion 57 provided in the
main body 51 is overlapped with the washer 55. Thus,
the washer 55 is interposed and fixed between the nut
portion 57 and the sensor attachment nut 44.
[0077] This configuration allows the washer 55 which
is originally used for fastening of the nut portion 57 to be
provided integrally with the heat radiation collar 53. More-
over, when the main body 51 of the O2 sensor 50 is to
be attached, the heat radiation collar 53 can be fixed
simultaneously.
[0078] Note that, the invention of the application can
be applied to a multi-cylinder engine. In this case, the

oxygen sensor is provided in a converging portion of an
exhaust pipe. Even in this case, the above-described ad-
vantageous earth circuit utilizing the exhaust pipe, the
vehicle-body frame, and the engine can be formed. More-
over, since only one oxygen sensor is required to be pro-
vided, there is no need to provide an oxygen sensor in-
dividually for an exhaust port of each of the cylinders.
Thus, the number of oxygen sensors to be used can be
reduced.
[0079] Furthermore, the invention can be applied to a
saddle-ride type vehicle other than a motorcycle.

Claims

1. A saddle-ride type vehicle including:

a vehicle-body frame (10);
an engine (30) supported by the vehicle-body
frame (10) to be in electrical contact therewith;
an exhaust pipe (33) connected to the engine
(30) and supported by the vehicle-body frame
(10) at a position rearward of the engine (30);
an oxygen sensor (50) for measuring an oxygen
amount in an exhaust gas; and
a battery (66) for supplying electric power to the
oxygen sensor (50), the oxygen sensor (50) and
a positive electrode of the battery (66) being con-
nected to each other by an electric power wire
(52), the engine (30) and a negative electrode
of the battery (66) being connected to each other
by an engine-side earth wire (67), wherein
the oxygen sensor (50) is attached to the ex-
haust pipe (33),
an earth connection portion (47) is provided near
a support portion of the exhaust pipe (33) with
the vehicle-body frame (10), and
the earth connection portion (47) and the vehi-
cle-body frame (10) are connected to each other
by a sensor-side earth wire (60) different from
the engine-side earth wire (67).

2. The saddle-ride type vehicle according to claim 1,
wherein
the exhaust pipe (33) includes a vehicle-body attach-
ment stay (46) to be attached to the vehicle-body
frame (10),
the earth connection portion (47) is provided in the
vehicle-body attachment stay (46), and
one end of the sensor-side earth wire (60) is con-
nected to the earth connection portion (47) white the
other end thereof is connected to the vehicle-body
frame (10).

3. The saddle-ride type vehicle according to claim 2,
wherein:

the saddle-ride type vehicle includes:
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a swing arm (35) swingably and pivotally
supporting a rear wheel (36); and
a pivot plate (15) pivotally supporting the
swing arm (35) and being part of the vehicle-
body frame (10);

the vehicle-body attachment stay (46) is ar-
ranged below the pivot plate (15); and
the other end of the sensor-side earth wire (60)
is connected to an inner side of the pivot plate
(15) in the direction of width of the vehicle.

4. The saddle-ride type vehicle according to claim 2 or
3, wherein
the other end of the sensor-side earth wire (60) is
attached to the vehicle-body frame (10) in advance
while the one end is left hanging down, before as-
sembling the exhaust pipe (33) and the vehicle-body
frame (10) by the attachment of the vehide-body at-
tachment stay (46) to the vehicle-body frame (10).

5. The saddle-ride type vehicle according to any one
of claims 1 to 4, wherein
the oxygen sensor (50) includes a washer (55) inter-
posed in a connection portion between the oxygen
sensor (50) and the exhaust pipe, and
a heat radiation portion (53) protruding outward from
a portion attached with the exhaust pipe in a flared
manner is formed integrally with the washer (55).
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