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(57) ABSTRACT

An air cleaner is arranged below a fuel tank of a straddle
type disposed above left and right main frames. The air
cleaner includes a main chamber which is located between
the main frames, and a sub-chamber which is located on the
outside in the vehicle width direction of the main frames. A
rear section of the sub-chamber and a rear section of the
element within the sub-chamber are located in a space
formed between each outside wall surface of the main
frames and an inside wall surface of the fuel tank. A front
section of the sub-chamber and a front section of the element
project forwardly of the fuel tank in a side view of the
vehicle. The front section of the sub-chamber is provided
with the fastening means for fastening the side cover (the
element lid) which covers the element from the outside in
the vehicle width direction.
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AIR INTAKE STRUCTURE OF STRADDLE
TYPE VEHICLE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an air intake struc-
ture of a straddle type vehicle in which an air cleaner is
arranged below a tank member disposed above a pair of left
and right main frames.

[0003] 2. Description of Background Art

[0004] In a straddle type vehicle, such as two-wheeled
motorcycle and the like, an air cleaner is known wherein the
air cleaner is arranged below a fuel tank which is disposed
above a pair of left and right main frames. In this type of
vehicle, at least a portion of the air cleaner is located
between the left and right frames, and an element is arranged
in the upward and downward direction in such a way so as
to partition an interior of the air cleaner. See, for example,
Japanese Patent Application Laid-Open Publication No.
2009-83810.

[0005] In the conventional construction, however, in order
for having access to the element it is necessary to remove the
fuel tank, whereby operations such as replacement of the
element and the like become complicated. Moreover, in the
conventional device, the fuel tank is required to be easily
attached and removed.

SUMMARY AND OBJECTS OF THE
INVENTION

[0006] The present invention has been made in view of the
above described circumstances. According to an object of an
embodiment of the present invention, an air intake structure
of' a motorcycle is provided that is capable of carrying out
maintenance of the element without removing the tank
member such as the fuel tank and the like while maintaining
the capacity of the air cleaner.

[0007] According to an embodiment of the present inven-
tion, there is provided an air intake structure of a straddle
type vehicle comprising an air cleaner (41) being arranged
below a tank member (21) disposed above left and right
main frames (13), the tank member (21) being formed of a
straddle type covering from an upper side to each lateral side
of the left and right main frames (13), the air cleaner (41)
including a main chamber (101) which is located between
the main frames (13), and a sub-chamber (102) which is
located on an outside in a vehicle width direction of the main
frames (13), an element (44) being arranged in the sub-
chamber (102), and an element lid (43) covering the element
(44) from the outside in the vehicle width direction and
being fastened to the sub-chamber (102), wherein a rear
section (102R) of the sub-chamber (102) and a rear section
of the element (44) are located in a space (S1) formed
between each outside wall surface (13M) of the main frames
(13) and an inside wall surface (21M) of the tank member
(21), and wherein a front section (102F) of the sub-chamber
(102) and a front section of the element (44) are located
forwardly of the space (S1) and project forwardly of the tank
member (21) in a side view of a vehicle body, and the front
section (102F) of the sub-chamber (102) is provided with the
fastening means (73) for fastening the element lid (43).
[0008] According to an embodiment of the present inven-
tion, the capacity of the main chamber can be ensured by
making use of the space between the main frames, and the
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capacity of the sub-chamber also can be ensured by making
use of the space formed between each of the outside wall
surfaces of the main frames and the inside wall surface of the
fuel tank. In addition, since the fastening means for fasten-
ing the element lid which covers the element from the
outside in the vehicle width direction is located forwardly of
the tank member in the side view of the vehicle, the element
lid can be removed without removing the tank member.
Therefore, the maintenance of the element can be carried out
without removing the tank member while ensuring the
capacity of the air cleaner.

[0009] According to an embodiment of the present inven-
tion, the element lid (43) may have a rearwardly projecting
claw portion (43T), and the sub-chamber (102) may be
provided, at the rear section (102R) thereof located in the
space (S1), with an aperture portion (42H) into which a claw
portion (43T) is inserted and engaged from a front side.
Thus, it is easy to ensure the supporting rigidity of the
element lid, and the element lid can be easily attached and
removed in such a way as to be slid in the forward and
rearward direction.

[0010] According to an embodiment of the present inven-
tion, there is provided an element fastening portion (71) for
fastening the element (44) to the sub-chamber (102),
wherein the element fastening means (71) may be located
forwardly of the tank member (21). With this construction,
it is possible to have access to the element fastening means
without removing the tank member, whereby the replace-
ment of the element can be easily carried out.

[0011] According to an embodiment of the present inven-
tion, the space (S1) provided between each outside wall
surface (13M) of the main frames (13) and the inside wall
surface (21M) of the tank member (21) may be formed of a
V-shaped space which is widened in the forward direction,
the element lid (43) may be formed to be widened in the
vehicle width direction while extending forwardly along the
inside wall surface (21M) of the tank member (21), and an
air intake duct (81) may be removably mounted in a forward
position of the tank member (21). With this construction, the
sub-chamber can be formed by making use of the space
between each of the main frames and the tank member. In
addition, the element lid can be easily attached and removed
along the inside wall surface of the fuel tank, and the air
intake duct can be attached and removed without removing
the fuel tank.

[0012] According to an embodiment of the present inven-
tion, there is provided a resonator (62) which is located
downstream of the element (44) in the sub-chamber (102),
wherein the resonator (62) may be mounted in an element
opening (46A) to which the element (44) is fitted, in the side
view of the vehicle body. With this construction, when the
element is removed, it is possible to have access to the
resonator without removing the fuel tank, whereby the
maintenance operations of the resonator can be easily car-
ried out.

[0013] According to an embodiment of the present inven-
tion, the air cleaner (41) is formed with the main chamber
(101) and an air cleaner case (42) having left and right
straddling sections (42X) each of which extends left and
right from the main chamber (101) and straddles the left and
right main frames (13) from above, wherein the left and right
straddling sections (42X) may have openings (42K) which
open outwardly in the vehicle width direction, and wherein
the element (44) may be arranged in each of the openings
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(42K), and the element lids (43) may be fastened in such a
way so as to close each of the openings (42K) to form the
pair of left and right sub-chambers (102). With this con-
struction, the left and right sub-chambers can be easily
formed by fastening the element lids directly to the air
cleaner case. In addition, the main chamber and the sub-
chamber are not required to be formed by separate casings,
whereby the component parts can be easily reduced.
[0014] According to an embodiment of the present inven-
tion, the tank member is formed of a straddle type covering
from the upper side to each of the lateral sides of the left and
right main frames. The air cleaner arranged below the tank
member includes the main chamber which is located
between the main frames and a sub-chamber (102) which is
located on the outside of the main frames in a vehicle width
direction. The rear section of the sub-chamber and the rear
section of the element are located in the space formed
between each outside wall surface of the main frames and
the inside wall surface of the fuel tank. The front section of
the sub-chamber and the front section of the element are
located forwardly of the space and project forwardly of the
tank member in the side view of the vehicle. The front
section of the sub-chamber is provided with the fastening
means for fastening the element lid which covers the ele-
ment from the outside in the vehicle width direction. There-
fore, the maintenance of the element can be carried out
without removing the tank member while ensuring the
capacity of the air cleaner.

[0015] According to an embodiment of the present inven-
tion, the element lid has the rearwardly projecting claw
portion and the sub-chamber is provided, at the rear section
thereof located in the space, with the aperture portion into
which a claw portion is inserted and engaged from the front
side, it is easy to ensure the supporting rigidity of the
element lid, and the element lid can be easily attached and
removed in such a way so as to slid in the forward and
rearward direction.

[0016] According to an embodiment of the present inven-
tion, the element fastening means is provided for fastening
the element to the sub-chamber. Since the element fastening
means is located forwardly of the tank member, it is possible
to have access to the element fastening portion without
removing the tank member whereby the replacement of the
element can be easily carried out.

[0017] According to an embodiment of the present inven-
tion, the space provided between each outside wall surface
of the main frames and the inside wall surface of the tank
member is formed of a V-shaped space which is widened in
the forward direction. The element lid is formed to be
widened in the vehicle width direction while extending in
the forward direction along the inside wall surface of the
tank member. The air intake duct is removably mounted in
the forward position of the tank member. Therefore, the
sub-chamber can be formed by making use of the space
between each of the main frames and the tank member.
Moreover, the element lid can be easily attached and
removed along the inside wall surface of the fuel tank, and
the air intake duct can be attached and removed without
removing the fuel tank.

[0018] According to an embodiment of the present inven-
tion, the resonator is located downstream of the element in
the sub-chamber. In the side view of the vehicle body, the
resonator is mounted in the element opening to which the
element is fitted. Therefore, when the element is removed, it
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is possible to have access to the resonator without removing
the fuel tank, whereby the maintenance operations of the
resonator can be easily carried out.

[0019] According to an embodiment of the present inven-
tion, the air cleaner is configured to form the main chamber
and the air cleaner case having the left and right straddling
sections each of which extends left and right from the main
chamber and straddles the left and right main frames from
above. The left and right straddling sections have the open-
ings which open outwardly in the vehicle width direction.
The element is arranged in each of the openings, and the
element lid is fastened in such a way as to close each of the
openings to form the pair of left and right sub-chambers.
Therefore, the left and right sub-chambers can be easily
formed and the component parts can be easily reduced.
[0020] Further scope of applicability of the present inven-
tion will become apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention, and wherein:

[0022] FIG. 1 is a right side view of a front part of a
two-wheeled motorcycle in accordance to an embodiment of
the present invention;

[0023] FIG. 2 is a side view in which a fuel tank of FIG.
1 is shown by dash-double dot lines;

[0024] FIG. 3 is a top plan view of FIG. 2 as seen from an
upward position of the vehicle body;

[0025] FIG. 4 is a top plan view showing an internal
structure of an air cleaner as seen from above;

[0026] FIG. 5 is a cross sectional view of the air cleaner
of FIG. 4; and
[0027] FIG. 6 is a right side view showing the air cleaner

and its surrounding structure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0028] The embodiment of the present invention will be
described hereunder with reference to accompanying draw-
ings. In the following description, the orientation such as
front, rear, left, right, upper and lower shall be identical to
the orientation of a vehicle body unless otherwise described.
In addition, in each drawing, a reference character FR
designates a forward direction of the vehicle body, a refer-
ence character UP designates an upper direction of the
vehicle body and a reference character LE designates a left
direction of the vehicle body.

[0029] FIG. 1 is a right side view of a front part of a
two-wheeled motorcycle in accordance with an embodiment
of the present invention.

[0030] A vehicle body frame 11 of this motorcycle 10
includes a pair of left and right main frames 13 that extends
rearwardly and downwardly from a head pipe 12. A fuel tank
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(tank member) 21 is located above the main frames 13 with
an engine 31 being supported below the main frames 13.
[0031] A pair of left and right front forks 16 is supported
through a pair of upper and lower bridge members (a top
bridge and a bottom bridge) 14, 15 by the head pipe 12 in
a leftward and rightward rotatable fashion. A handle 17 also
is supported by the head pipe 12. When the handle 17 is
operated left and right, a front wheel 50 which is carried
between lower ends of the left and right front forks 16 is
steered left and right.

[0032] A pair of left and right pivot plates 18 is joined to
each rear end portion of the left and right main frames 13.
On the pivot plates 18 there is attached a pair of left and right
steps (not shown in the drawing) for allowing feet of a driver
sitting on a rider’s seat 19 located in the rear of the fuel tank
21, to be rested thereon.

[0033] To the pivot plates 18 there is joined a pair of left
and right seat frames 20 which extends upwardly to the rear
in the rearward direction of the vehicle body. The rider’s seat
19 is supported by the seat frames 20.

[0034] FIG. 2 is a side view in which a fuel tank of FIG.
1 is indicated by dash-double dot lines. FIG. 3 is a top plan
view of FIG. 2 as seen from an upward position of the
vehicle body.

[0035] As shown in FIGS. 2 and 3, in a plan view of the
vehicle body (FIG. 3), the left and right main frames 13 are
integrally provided with main frame front sections 13A
which extend from the head pipe 12 to the rear and out-
wardly in the vehicle width direction and main frame rear
sections 13B which extend from rear end portions of the
main frame front sections 13A to the rear and inwardly in the
vehicle width direction.

[0036] An air cleaner 41 is arranged on the left and right
main frame front sections 13A. The fuel tank 21 is formed
into a straddle type tank which straddles the main frame
front sections 13A and the main frame rear sections 13B
from above. The fuel tank 21 is configured to cover the air
cleaner 41 from above. More specifically, the air cleaner 41
is arranged by making use of a space between the fuel tank
21 and the engine 31.

[0037] A throttle body 51 (FIGS. 2 and 3) is arranged
between the air cleaner 41 and the engine 31. As shown in
FIG. 2, an upper end portion of the throttle body 51 is
connected through a connecting tube 52 to a rear lower part
of'the air cleaner 41, while a lower end portion of the throttle
body 51 is connected through an insulator 53 to a cylinder
section 32 of the engine 31. With this construction, an air
intake course from the air cleaner 41 to the engine 31 can be
formed in the shape of a downwardly linearly extending
passage whereby to contribute to an improvement in the air
intake efficiency of the engine 31.

[0038] The engine 31 is formed in a parallel multiple
cylinder engine (a two cylinder engine in this construction)
of the type in which the cylinder section 32 to which the
throttle body 51 is connected extends upwardly from a front
upper part of a crank case 33.

[0039] As shown in FIGS. 1 and 2, the fuel tank 21 is
integrally provided broadly with a tank front section 21A
which extends to cover from upper sides to left and right
lateral sides of the main frame front sections 13A and a tank
rear section 21B which is located above the main frame rear
sections 13B. The tank front section 21A has a pair of left
and right outside covering sections 21C for covering each
outside of the left and right main frame front sections 13A.
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A visible outline of this outside covering section 21C is
indicated by the dash-double dot lines in FIG. 3.

[0040] With this tank arrangement construction, as shown
in FIG. 3, a pair of V-shaped spaces S1 which is widened in
the vehicle width direction while extending in the forward
direction is formed between an inside wall surface 21M
(corresponding to the inside wall surface of the tank front
section 21A) of the outside covering section 21C and an
outside wall surface 13M of the main frame front section
13A.

[0041] Since the tank front section 21A extends to cover
from the upper side to the left and right sides of the main
frame front sections 13a, the capacity of the fuel tank can be
increased. On the other hand, the tank rear section 21B is
formed within the width between the main frame rear
sections 13B in the plan view of the vehicle body. Therefore,
the driver sitting on the rider’s seat 19 can easily straddle the
fuel tank 21, and it is possible to improve the degrees of
freedom with respect to the movement of the driver.
[0042] The air cleaner 41, in the plan view of the vehicle
body, includes an air cleaner case 42 which is formed with
a main chamber 101 between the left and right main frame
front sections 13a, and a pair of left and right side covers
(element lids) 43 which is connected to each of left and right
front portions of the air cleaner case 42 and formed with a
sub-chamber 102 inside thereof.

[0043] The main chamber 101 is a space which is con-
nected through the connecting tubes 52 (multiple (two)
connecting tubes in this construction) provided for each of
cylinders, to the throttle body 51 located on the side of the
engine 31. The main chamber 101 is configured to store
clean air that is just about to be inhaled into the engine 31.
In addition, the sub-chamber 102 is a space for accommo-
dating therein an element 44 which purifies outside air. The
outside air introduced into the sub-chamber 102 is purified
by the element 44 and supplied to the main chamber 101.
[0044] FIG. 4 is a top plan view showing an internal
structure of the air cleaner 41 as seen from above and FIG.
5 is a cross sectional view of the air cleaner 41 of FIG. 4. In
FIG. 4, the right side cover 43 is attached and the left side
cover 43 is removed.

[0045] As shown in FIGS. 2 through 5, the air cleaner case
42 is formed in a hollow structure which has an opening
(hereinafter, referred to as the upper opening) 42A which
opens upwardly between the left and right main frame front
sections 13A. This upper opening 42A is closed with a cover
body 42B (FIG. 3) thereby to form the main chamber 101.
[0046] The air cleaner case 42, as shown in FIG. 4,
includes left and right straddling sections 42X each of which
extends left and right from the main chamber 101 and
straddles the left and right main frame front sections 13A
from above. The straddling sections 42X each have openings
(hereinafter, referred to as the lateral openings) 42K which
open outwardly in the vehicle width direction (see FIG. 5).
Moreover, each of the straddling sections 42X has a stay 425
which extends rearwardly from the lateral opening 42K and
is fastened to each of the main frames 13. The air cleaner 41
is supported on the main frames 13 by the pair of left and
right stays 428.

[0047] As shown in FIGS. 4 and 5, the element 44 is
arranged in each of the lateral openings 42K and the side
cover 43 is fastened in such a way so as to close each of the
lateral openings 42K whereby to form the pair of left and
right sub-chambers 102.
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[0048] By the way, the air cleaner case 42 is of bilaterally
symmetrical configuration with respect to a center plane C1
(hereinafter, referred to as the vehicle body center plane) in
the vehicle width direction (see FIG. 3). Similarly, the side
covers 43 each are of bilaterally symmetrical configuration
with respect to the vehicle body center plane C1.

[0049] The main chamber 101, as shown in FIG. 3, is
formed in a rectangular box shape which extends over the
left and right main frame front sections 13A in the vehicle
width direction. Moreover, an upper surface (corresponding
to an upper surface of the cover body 42B) of the main
chamber 101, as shown in FIG. 2, is formed along a bottom
plate 21L of the fuel tank 21 in the side view of the vehicle
body. With this construction, the main chamber 101 is able
to be arranged in the vicinity of the bottom plate 21L of the
fuel tank 21, and by making efficient use of an open space
between the fuel tank and the engine 31, it is possible to
form the large capacity main chamber 101. In addition, since
the elements 44 are not arranged between the left and right
main frames 13, the capacity of the main chamber 101 can
also be increased for this reason. Further, since the main
chamber 101 is covered with the fuel tank 21, the main
chamber 101 is not visible from outside whereby to con-
tribute to an improvement in the vehicle body design.
[0050] As shown in FIGS. 4 and 5, in the main chamber
10q first resonators 61 which extend from the left and right
connecting tubes 52 and second resonators 62 are provided
which are arranged between the main chamber 101 and each
of the left and right sub-chambers 102. The first resonators
61 are resonators for decreasing air intake noises of the left
and right connecting tubes 52 by making use of a theory of
a Helmbholtz resonator and are arranged in pairs to the left
and to the right between each of the connecting tubes 52 and
each of left and right lateral walls of the main chamber 101.
[0051] Moreover, the second resonators 62 are resonators
for decreasing air intake noises of the left and right sub-
chambers 102 by making use of the theory of the Helmholtz
resonator and are arranged each on downstream sides of the
elements 44 of the left and right sub-chambers 102. The left
and right first resonators 61 and the left and right second
resonators 62 are located in bilaterally symmetrical positions
with respect to the vehicle body center plane C1.

[0052] Each of the left and right resonators 61 are con-
nected to the connecting tubes 52, and each of the left and
right second resonators 62 are removably attached to the air
cleaner case 42 by means of a pair of forwardly and
rearwardly engaging portions 64 (see FIG. 5).

[0053] As shown in FIG. 5, each of the elements 44 is
mounted on a partition wall 46 for covering the lateral
opening 42K of the air cleaner case 42. The partition wall 46
is fastened to the lateral opening 42K of the air cleaner case
42 and configured to partition the sub chamber 102 into left
and right rooms.

[0054] FIG. 6 is a right side view showing the air cleaner
41 and its surrounding structure. In FIG. 6, the side cover 43
is removed and the partition wall 46 is exposed outwardly.
[0055] The partition wall 46 has an element opening 46A
to which the element 44 is attached. The element 44 is
fastened to the partition wall 46 by a pair of upper and lower
fastening means 71 (male screws in this construction).
[0056] As shown in FIG. 6, the left and right resonators
62, in the side view of the vehicle body, are mounted in the
element openings 46A, respectively. Accordingly, in the
case where each of the side cover 43 and the elements 44 is
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dismounted, the second resonator 62 is exposed outwardly
whereby the maintenance and the attaching and removing
operations are able to be easily carried out.

[0057] As shown in FIG. 3, each of the sub-chambers 102
is formed in a box shape which extends along the V-shaped
space S1 formed between each outside wall surface 13M of
the main frames (13) and the inside wall surface 21M of the
fuel tank 21. Moreover, the sub-chambers 102, in the side
view of the vehicle body, are arranged in such positions as
to overlap with the left and right mainframes 13 and the fuel
tank 21.

[0058] Hereinafter, the sub-chambers 102 will be
explained in detail. A rear section 102R of the sub-chamber
102 extends in the upward and downward direction and is
fitted into the V-shaped space S1. As shown in FIG. 2, the
rear section 102R overlaps with the outside covering section
21C of the fuel tank 21 in the side view of the vehicle body.
On the other hand, a front section 102F of the sub-chamber
102 is located forwardly of the space S1 and projects
forwardly of the outside covering section 21C of the fuel
tank 21 in the side view of the vehicle body.

[0059] As shown in FIG. 2, the rear section 102R of the
sub-chamber 012 includes at least a rear end portion of the
sub-chamber 102, and includes both of a rear end portion of
the lateral opening 42K and a rear end portion of the side
cover 43. Similarly, the front section 102F of the sub-
chamber 102 includes at least a front end portion of the
sub-chamber 102 (a front end portion of the lateral opening
42K, and a front end portion of the side cover 43). In this
construction, the front section 102F includes also an inter-
mediate portion in the forward and rearward direction of the
sub-chamber 102 (an intermediate portion in the forward
and rearward direction of the lateral opening 42K, and an
intermediate portion in the forward and rearward direction
of the side cover 43) in addition to the front end portion of
the sub-chamber 102.

[0060] The side cover 43 which constitutes an outside
portion in the vehicle width direction of the sub-chamber
102 is formed in the shape of a cover which is widened in
the vehicle width direction while extending in the forward
direction, whereby the whole sub-chamber 102 is formed in
a swelled shape which is widened in the vehicle width
direction while extending in the forward direction.

[0061] An outer lateral surface 43M of the side cover 43
which constitutes an outer surface in the vehicle width
direction of the sub-chamber 102 is formed as an inclined
surface extending along the insider wall surface 21M of the
fuel tank 21 in the condition where the side cover 43 is
attached to the air cleaner case 42. In addition, each of inside
surfaces 42M of the straddling sections 42X, which consti-
tutes an inside surface in the vehicle width direction of the
sub-chamber 102 in the position opposed to the main frame
front section 13 A, is formed as an inclined surface extending
along the outside wall surface 13M (as shown in FIG. 3) of
the main frame front section 13A. With this construction, the
sub-chambers 102 can be arranged in the vicinity of the
inside wall surface 21M of the fuel tank 21 and the outside
wall surfaces 13M of the main frame front sections 13A
while increasing the capacity thereof by making use of the
space S1.

[0062] A large capacity main chamber 101, and the sub-
chambers 102 are provided with an increase in capacity,
whereby it is possible to provide the air cleaner 41 which has
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the large capacity and broad element area and which is easy
to improve the air intake efficiency.

[0063] When the outer lateral surface 43M of the side
cover 43 is slid forwardly and rearwardly along the inside
wall surface 21M of the fuel tank 21, the side cover 43 is
easily put into and taken out of the V-shaped space S. More
specifically, the side cover 43 is able to be easily put in and
taken out by employing the inside wall surface 21M of the
fuel tank 43 as a guide.

[0064] As shown in FIG. 2, a pair of upper and lower
rearwardly projecting claw portions 43T is integrally pro-
vided on each of rear sections 102R of the side covers 43.
Similarly, around the lateral opening 42K of the straddling
section 43 into which the side cover 43 is fitted, there is
integrally provided a pair of upper and lower aperture
portions 42H into which the pair of upper and lower claw
portions 43T is inserted from the forward direction so as to
be engaged therewith.

[0065] With this construction, when the side cover 43 is
slid rearwardly by employing the inside wall surface 21M of
the fuel tank 21 as a guide, the claw portions 43T of the side
cover 43 are able to be easily engaged with the aperture
portions 42H of the straddling section 42X. Due to the
engagement, the side cover 43 is allowed to be temporarily
assembled.

[0066] As shown in FIG. 6, the engagement structure
between a claw portions 43T and the aperture portions 42H
is provided on the rear sections of the sub-chambers 42, and
is covered with the fuel tank 21. Therefore, the engagement
structure is not exposed outwardly whereby to contribute to
the improvement in the vehicle body design.

[0067] Since the side cover 43 is allowed to be temporarily
assembled, the operation for fastening the side cover 43 by
a plurality of fastening means 73A, 73B, 73C is easily
carried out.

[0068] These fastening means 73A, 73B, 73C for fixing
the side cover 43 are fastened through the side cover 43 to
the partition wall 46.

[0069] More specifically, as shown in FIG. 6, on the
partition wall 46 there are integrally formed a plurality of
fastened portions 83A, 83B, 83C to be fastened by the
fastening means 73A, 73B, 73C. These fastened portions
83A, 83B, 83C are formed in the shape of a female screw
and provided at spaced intervals in the partition wall 46 in
an area of the front section 102F of the sub-chamber 102 and
around the lateral opening 42K.

[0070] As shown in FIG. 2, the fastening means 73A is a
male screw for fastening from the outside in the vehicle
width direction a front upper portion of the side cover 43 to
the fastened portion 83A provided on the side of the air
cleaner case 42. In addition, the fastening means 73B is a
male screw for fastening from the outside in the vehicle
width direction the front end portion of the side cover 43 to
the fastened portion 83B provided on the side of the air
cleaner case 42. Moreover, the fastening means 73C is a
male screw for fastening from the outside in the vehicle
width direction a lower end portion of the side cover 43 to
the fastened portion 83C provided on the side of the air
cleaner case 42.

[0071] The fastening means 73A, 73B, 73C and the fas-
tened portions 83A, 83B, 83C are designated respectively
“fastening means 73 and “fastened portions 83" provided
that there is no need to make a distinction particularly
therebetween.
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[0072] Referring again to FIG. 2, these fastening means 73
are fastened to the area of the front section 102F of the
sub-chamber 102 from the outside in the vehicle width
direction, so that the fastening means 73 are able to be
attached and removed without removing the fuel tank 21,
respectively. Therefore, the side cover 43 is allowed to be
easily attached and removed without removing the fuel tank
21.

[0073] When the side cover 43 has been removed, as
shown in FIG. 6, the element 44 is exposed outwardly. More
specifically, the side cover 43 functions as an element lid for
covering the element 44 in such a way so as to expose the
latter freely and also functions as a cover for defining a space
upstream of the element 44 in the sub-chamber 102.
[0074] The side cover 43 and an air intake duct 81 to be
referred to later are covered with a vehicle body cover (a
front side cowling), not shown in the drawing, for covering
the left and right of the front part of the vehicle body. The
vehicle body cover (the front side cowling) is mounted in a
removable fashion without removing the fuel tank 21.
[0075] As shown in FIG. 6, a rear section 44R of the
element 44 overlaps with the outside covering section 21C
of'the fuel tank 21 in the side view of the vehicle body, while
a front section 44F of the element 44 is exposed forwardly
of the outside covering section 21C of the fuel tank 21 in the
side view of the vehicle body. With this configuration, the
element 44 of a large size is able to be arranged.

[0076] The upper and lower fastening portions 71 for
fastening the element 44, as shown in FIG. 6, are fixed on
the partition wall 46 in the area of the front section 102F of
the sub-chamber 102 from the outside in the vehicle width
direction. Therefore, the fastening portions 71 can be fas-
tened and unfastened without removing the fuel tank 21,
whereby the element 44 can be easily attached and removed.
Thus, various kinds of maintenance operations such as
inspection, cleaning, replacement, etc. with respect to the
element 44 can be easily carried out without removing the
fuel tank 21.

[0077] Further, the air intake ducts 81 for introducing the
outside air into the sub-chambers 102 are provided on the
left and right side covers 43, respectively. These air intake
ducts 81 extend forwardly from the side covers 43, and each
of front ends thereof opens forwardly so as to inhale the
outside air in front of the engine 31. Therefore, the outside
air which is not thermally influenced by the engine 31 can
be introduced into the sub-chambers 102.

[0078] These air intake ducts 81 are fixed on the left and
right side covers 43 in such a way so as to fasten a plurality
of fastening means 75 to the outer lateral surfaces 43M of
the side covers 43 respectively from the outside in the
vehicle width direction. These fastening means 75 are fas-
tened to the outer lateral surfaces 43M of the side covers 43
located in the area of the front sections 102F of the sub-
chambers 102. Therefore, the plurality of fastening means
75 can be fastened and unfastened without removing the fuel
tank 21, and the air intake ducts 81 can be easily attached
and removed.

[0079] As shown in FIG. 2, since the air intake duct 81 is
fastened to an intermediate portion (corresponding to an
intermediate portion in the forward and rearward direction
of the sub-chamber 102) in the forward and rearward direc-
tion of the outer lateral surface 43M of the side cover 43, the
outside air is allowed to flow toward a center of the element
44.
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[0080] Further, in this motorcycle 10, as shown in FIG. 1,
a pair of left and right radiators 91 for air-cooling cooling
water which has passed through the engine 31 is arranged
below the left and right side covers 43 and on the left and
right sides of the cylinder sections 32 of the engine 31. As
described above, since the air intake ducts 81 extend for-
wardly from the left and right side covers 43, the outside air
heated by the radiators 83 is hard to enter the air intake ducts
81. Therefore, the outside air which is not thermally influ-
enced by the radiators 83 can be introduced into the sub-
chambers 102.

[0081] A radiator fan 92 is attached to a back surface of the
radiator 91, and a radiator cover 93 which extends rear-
wardly at an upper side and an inside in the vehicle width
direction of the radiator 83 is attached to the radiator 83.
This radiator cover 93 restrains the heat from being trans-
mitted from the engine 31 to the radiator 83, and guides
rearwardly the outside air which has passed through the
radiator 91. Therefore, the thermal influence upon the air
cleaner 41 located above the radiator 91 in the side view of
the vehicle body can be restrained.

[0082] As described above, in this embodiment, as shown
in FIG. 2, the air cleaner 41 is arranged below the fuel tank
21 of a straddle type disposed above the left and right main
frames 13. The air cleaner 41 includes the main chamber 101
which is located between the main frames 13, and the
sub-chamber 102 which is located on the outside in the
vehicle width direction of the main frames 13. The rear
section 102R of the sub-chamber 102 and the rear section of
the element 44 within the sub-chamber 102 are located in the
space S1 formed between each outside wall surface 13M of
the main frames 13 and the inside wall surface 21M of the
fuel tank 21. The front section 102F of the sub-chamber 102
and the front section of the element 44 are located forwardly
of the space S1 and project forwardly of the fuel tank 21 in
the side view of the vehicle. The front section 102F of the
sub-chamber 102 is provided with the fastening means 73
for fastening the side cover (the element 1lid) 43 which
covers the element 44 from the outside in the vehicle width
direction.

[0083] The capacity of the main chamber 101 can be
ensured by making use of the space between the main frames
13. Thus, the capacity of the sub-chamber 102 also can be
ensured by making use of the space S1 formed between each
of the outside wall surfaces 13M of the main frames 13 and
the inside wall surface 21M of the fuel tank 21. In addition,
since the fastening means for fastening the side cover 43
which covers the element 44 from the outside in the vehicle
width direction is located forwardly of the fuel tank 21 in the
side view of the vehicle, it is possible to have access to the
fastening means 73 without removing the fuel tank 21.
Therefore, the maintenance such as the inspection, cleaning,
replacement, etc. of the element 44 located within the side
cover 43 can be carried out without removing the fuel tank
while ensuring the capacity of the air cleaner 41.

[0084] As shown in FIG. 2, the side cover 43 has the
rearwardly projecting claw portion 43T, and the sub-cham-
ber 102 is provided, at the rear section 102R thereof located
in the space S1, with the aperture portion 42H into which a
claw portion 43T is inserted so as to be engaged therewith
from the front side. With this construction, it is easy to
ensure the supporting rigidity of the side cover 43. More-
over, the side cover 43 can be temporarily attached to the
sub-chamber 102 or removed from the sub-chamber 102 by
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sliding the side cover 43 in the forward and rearward
direction, whereby the attaching and removing operations of
the side cover 43 can be easily carried out.

[0085] Further, as shown in FIG. 6, since the fastening
means (the element fastening means) 71 for fastening the
element 44 to the sub-chamber 102 is located forwardly of
the fuel tank member 21, it is possible to have access to the
fastening means 71 when the side cover 43 is removed.
Therefore the element 44 can be removed without removing
the fuel tank 21 whereby the replacement of the element 44
or the like can be easily carried out.

[0086] Further, as shown in FIG. 3, the space S1 provided
between each outside wall surface 13M of the main frames
13 and the inside wall surface 21M of the fuel tank 21 is
formed in substantially a V-shaped space which is widened
in the forward direction. The side cover 43 is formed to be
widened in the vehicle width direction while extending
forwardly along the inside wall surface 21M of the fuel tank
21. The air intake duct 81 is removably mounted in the
forward position of the fuel tank 21. With this construction,
the sub-chamber 102 can be formed by making use of the
space S1 between each of the main frames 13 and the fuel
tank 21. In addition, the side cover 43 can be easily attached
and removed along the inside wall surface 21M of the fuel
tank 21, and the air intake duct 81 can be attached and
removed without removing the fuel tank 21.

[0087] Further, as shown in FIG. 6, the second resonator
62 is located downstream of the element 44 in the sub-
chamber 102. The second resonator 62 is mounted in the
element opening 46A to which the element 44 is fitted, in the
side view of the vehicle. With this construction, when the
element 44 is removed, it is possible to have access to the
second resonator 62 without removing the fuel tank 21,
whereby the maintenance operations, such as the inspection,
replacement, etc. of the second resonator 62 can be easily
carried out.

[0088] Further, as shown in FIG. 5, the air cleaner 41 is
formed with the main chamber 101 and the air cleaner case
42 having left and right straddling sections 42X each of
which extends left and right from the main chamber 101 and
straddles the left and right main frames 13 from above. The
left and right straddling sections 42X have openings 42K
which open outwardly in the vehicle width direction. The
elements 44 are arranged in each of the openings 42K and
the side covers 43 are fastened in such a way as to close each
of the openings 42K to form the pair of left and right
sub-chambers 102.

[0089] The left and right sub-chambers 102 can be easily
formed by fastening the side covers 43 directly to the air
cleaner case 42. In addition, the main chamber 101 and the
sub-chamber 102 are not required to be formed by separate
casings. Thus, the component parts can be easily reduced.

[0090] While the present invention has been described in
its preferred embodiment, it is to be understood that the
present invention is not limited to the above described
embodiment, and that various changes and modifications
may be made without departing from the spirit of the present
invention.

[0091] For example, although, in the above embodiment,
the fuel tank 21 is located above the left and right main
frames 13 and the air cleaner case 41 is located below the
fuel tank 21, the fuel tank may be located in another place
and the tank member serving as a container box may be
arranged above the left and right main frames 13. More
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specifically, the air intake structure of the present invention
may be applied to the structure in which the tank member
such as the fuel tank, the container box or the like is arranged
above the left and right main frames 13 and the air cleaner
41 is arranged below the tank member.

[0092] Although, in the above embodiment, the fastening
means 71, 73 are formed of the male screws and the fastened
portions 83 are formed of the female screws, publicly known
fastening structures may be broadly employed. For example,
a quick fastener may be employed as the fastening means 73.
[0093] In the above embodiment, the present invention is
directed to the air intake structure of the motorcycle 10, the
present invention may be broadly applied to the air intake
system of straddle type vehicles inclusive of those other than
the two-wheeled motorcycle. The straddle type vehicles
include all the vehicles to be straddled at the time of riding,
such as the two-wheeled motorcycles (including a motor
driven bicycle), three-wheeled vehicles and four-wheeled
vehicles classified as an ATV (all terrain vehicle), a three-
wheeled motorcycle or the like.

[0094] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to
be included within the scope of the following claims.

1. An air intake structure of a straddle vehicle in which an
air cleaner is arranged below a tank member disposed above
left and right main frames, comprising:

the tank member being formed of a straddle covering

from an upper side to each lateral side of the left and
right main frames;

the air cleaner including a main chamber, located between

the main frames, and pair of sub-chambers, each sub-
chamber located on an outside in a vehicle width
direction of the main frames;

an element being arranged in each sub-chamber; and

an element lid covering the element from the outside in

the vehicle width direction and being fastened to each
sub-chamber,
wherein a rear section of the sub-chamber and a rear
section of the element are located in a space formed
between each outside wall surface of the main frames
and an inside wall surface of the tank member,

wherein a front section of each sub-chamber and a front
section of the element are located in a forward direction
of the space and project forwardly of the tank member
in a side view of a vehicle body, and the front section
of each sub-chamber is provided with a fastener for
fastening the element to the lid, and

wherein each element lid has a rearwardly projecting claw

portion, each sub-chamber being provided, at the rear
section thereof located in the space, with an aperture
portion into which the claw portion is inserted and
engaged from a front side.

2. (canceled)

3. The air intake structure of the straddle vehicle accord-
ing to claim 1, and further comprising an element fastener
for fastening the element to each sub-chamber,

wherein each element fastener is located forwardly of the

tank member.

4. (canceled)
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5. An air intake structure of a straddle vehicle in which an
air cleaner is arranged below a tank member disposed above
left and right main frames, comprising:

the tank member being formed of a straddle covering

from an upper side to each lateral side of the left and
right main frames;

the air cleaner including a main chamber, located between

the main frames, and a pair of sub-chambers, each
sub-chamber located on an outside in a vehicle width
direction of the main frames;

an element being arranged in each sub-chamber; and

an element lid covering the element from the outside in

the vehicle width direction and being fastened to each
sub-chamber,
wherein a rear section of each sub-chamber and a rear
section of each element are located in a space formed
between each outside wall surface of the main frames
and an inside wall surface of the tank member,

wherein a front section of each sub-chamber and a front
section of each element are located in a forward direc-
tion of the space and project forwardly of the tank
member in a side view of a vehicle body, and the front
section of each sub-chamber is provided with a fastener
for fastening the element lid, and

wherein the space provided between each outside wall

surface of the main frames and the inside wall surface
of the tank member is formed of a substantially
V-shaped space which is widened in the forward direc-
tion, the element lid is formed to be widened in the
vehicle width direction while extending forwardly
along the inside wall surface of the tank member, and
an air intake duct is removably mounted in a forward
position of the tank member.

6. The air intake structure of the straddle vehicle accord-
ing to claim 1, wherein the space provided between each
outside wall surface of the main frames and the inside wall
surface of the tank member is formed of a substantially
V-shaped space which is widened in the forward direction,
the element 1id is formed to be widened in the vehicle width
direction while extending forwardly along the inside wall
surface of the tank member, and an air intake duct is
removably mounted in a forward position of the tank mem-
ber.

7. The air intake structure of the straddle vehicle accord-
ing to claim 3, wherein the space provided between each
outside wall surface of the main frames and the inside wall
surface of the tank member is formed of a substantially
V-shaped space which is widened in the forward direction,
the element 1id is formed to be widened in the vehicle width
direction while extending forwardly along the inside wall
surface of the tank member, and an air intake duct is
removably mounted in a forward position of the tank mem-
ber.

8. The air intake structure of the straddle vehicle accord-
ing to claim 1, and further comprising a resonator being
located downstream of the element in the sub-chamber,
wherein the resonator is mounted in an element opening to
which the element is fitted, in the side view of the vehicle
body.

9. (canceled)

10. The air intake structure of the straddle vehicle accord-
ing to claim 3, and further comprising a resonator being
located downstream of the element in the sub-chamber,
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sub-chamber located on an outside in a vehicle width
direction of the left and right main frames;

a filter element arranged in the sub-chamber; and

a lid for covering the filter element from the outside in the
vehicle width direction and being fastened to each
sub-chamber,

wherein a rear section of each sub-chamber and a rear
section of the filter element are located in a space
formed between each outside wall surface of the left
and right main frames and an inside wall surface of the
tank member,

wherein a front section of each sub-chamber and a front

wherein the resonator is mounted in an element opening to
which the element is fitted, in the side view of the vehicle
body.

11. The air intake structure of the straddle vehicle accord-
ing to claim 5, and further comprising a resonator being
located downstream of the element in the sub-chamber,
wherein the resonator is mounted in an element opening to
which the element is fitted, in the side view of the vehicle
body.

12. An air intake structure of a straddle vehicle in which
an air cleaner is arranged below a tank member disposed
above left and right main frames, comprising:

the tank member being formed of a straddle covering
from an upper side to each lateral side of the left and
right main frames;

the air cleaner including a main chamber, located between
the main frames, and a pair of sub-chambers, each
sub-chamber located on an outside in a vehicle width
direction of the main frames;

an element being arranged in the sub-chamber; and

an element lid covering the element from the outside in
the vehicle width direction and being fastened to the
sub-chamber,

wherein a rear section of the sub-chamber and a rear
section of the element are located in a space formed
between each outside wall surface of the main frames
and an inside wall surface of the tank member,

wherein a front section of the sub-chamber and a front
section of the element are located in a forward direction
of the space and project forwardly of the tank member
in a side view of a vehicle body, and the front section
of the sub-chamber is provided with a fastener for
fastening the element lid, and

wherein the air cleaner is formed with the main chamber
and an air cleaner case having left and right straddling
sections each of which extends left and right from the
main chamber and straddles the left and right main
frames from above,

wherein the left and right straddling sections have open-
ings which open outwardly in the vehicle width direc-
tion, and

wherein the element is arranged in each of the openings
and the element lid is fastened in such a way so as to
close each of the openings to form the pair of sub-
chambers.

13. (canceled)

14. The air intake structure of the straddle vehicle accord-

section of the filter element are located in a forward
direction of the space and project forwardly of the tank
member in a side view of a vehicle body, and the front
section of each sub-chamber is provided with a fastener
for fastening the element to the lid,

wherein the lid has a rearwardly projecting claw portion,
said sub-chamber being provided, at the rear section
thereof located in the space, with an aperture portion
into which the claw portion is inserted and engaged
from a front side.

16. (canceled)

17. The air intake structure of the straddle vehicle accord-
ing to claim 15, and further comprising an element fastening
means for fastening the element to the sub-chamber, wherein
the element fastening means is located forwardly of the tank
member.

18. An air intake structure of a straddle vehicle compris-
ing:

an air cleaner arranged below a tank member disposed

above left and right main frames, said air cleaner
including a main chamber, located between the left and
right main frames and a pair of sub-chambers, each
sub-chamber located on an outside in a vehicle width
direction of the left and right main frames;

a filter element arranged in the sub-chamber; and

a lid for covering the filter element from the outside in the

vehicle width direction and being fastened to each
sub-chamber,

wherein a rear section of each sub-chamber and a rear

section of the filter element are located in a space
formed between each outside wall surface of the left
and right main frames and an inside wall surface of the
tank member,

wherein a front section of each sub-chamber and a front

section of the filter element are located in a forward

ing to claim 3, wherein the air cleaner is formed with the
main chamber and an air cleaner case having left and right
straddling sections each of which extends left and right from
the main chamber and straddles the left and right main
frames from above, wherein the left and right straddling
sections have openings which open outwardly in the vehicle
width direction, and wherein the element is arranged in each
of'the openings and the element lid is fastened in such a way
so as to close each of the openings to form the pair of
sub-chambers. widened in the vehicle width direction while extending
15. An air intake structure of a straddle vehicle compris- forwardly along the inside wall surface of the tank
ing: member, and an air intake duct is removably mounted
an air cleaner arranged below a tank member disposed in a forward position of the tank member.
above left and right main frames, said air cleaner 19. The air intake structure of the straddle vehicle accord-
including a main chamber, located between the left and ing to claim 15, and further comprising a resonator being
right main frames and a pair of sub-chambers, each located downstream of the filter element in the sub-chamber,

direction of the space and project forwardly of the tank
member in a side view of a vehicle body, and the front
section of each sub-chamber is provided with a fastener
for fastening the element to the lid,

wherein the space provided between each outside wall
surface of the left and right main frames and the inside
wall surface of the tank member is formed of a sub-
stantially V-shaped space which is widened in the
forward direction, the element lid is formed to be



US 2017/0167453 Al

wherein the resonator is mounted in a filter element opening
to which the filter element is fitted, in the side view of the
vehicle body.

20. An air intake structure of a straddle vehicle compris-
ing:

an air cleaner arranged below a tank member disposed
above left and right main frames, said air cleaner
including a main chamber, located between the left and
right main frames and a pair of sub-chambers, each
sub-chamber located on an outside in a vehicle width
direction of the left and right main frames;

a filter element arranged in the sub-chamber; and

a lid for covering the filter element from the outside in the
vehicle width direction and being fastened to each
sub-chamber,

wherein a rear section of the sub-chamber and a rear
section of the filter element are located in a space
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formed between each outside wall surface of the left
and right main frames and an inside wall surface of the
tank member,

wherein a front section of the sub-chamber and a front
section of the filter element are located forwardly of the
space and project forwardly of the tank member in a
side view of a vehicle body, and the front section of the
sub-chamber is provided with a fastener for fastening
the element to the lid,

wherein the air cleaner is formed with the main chamber
and an air cleaner case having left and right straddling
sections each of which extends left and right from the
main chamber and straddles the left and right main
frames from above, wherein the left and right strad-
dling sections have openings which open outwardly in
the vehicle width direction, and wherein the filter
element is arranged in each of the openings and the lid
is fastened in such a way so as to close each of the
openings to form the pair of sub-chambers.
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