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(54) Intake system for internal combustion engine

(57) A casing including a main body and a lid member
and having a space formed in an inside thereof, a partition
member that partitions the space in the inside of the cas-
ing into a dirty side in which a dirty side chamber and an
introduction channel are formed, and a clean side in
which a clean side chamber is formed, and an intake
portion that takes air into the dirty side from an outside
of the casing are included. In the dirty side, a bulkhead

portion that extends along a part of a side wall portion of
the casing from the intake portion to form the introduction
channel between the bulkhead portion and the part of
the side wall portion is formed, and a communication hole
that allows the introduction channel and the dirty side
chamber to communicate with each other to allow air to
flow therebetween is formed midway in an extending di-
rection of the bulkhead portion.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is based upon and claims the
benefit of priority of the prior Japanese Patent Application
No. 2012-086781, filed on April 5, 2012, the entire con-
tents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[Field of the Invention]

[0002] The present invention relates to an intake sys-
tem for an internal combustion engine. In more detail,
the present invention relates to an intake system for tak-
ing in air for combustion for an internal combustion engine
from an outside, cleaning the air, and supplying the air
to the internal combustion engine.

[Description of the Related Art]

[0003] A motorcycle is provided with an intake system
for supplying air for combustion to an internal combustion
engine. Some of the conventional intake systems have
the configurations in which in insides thereof, filter ele-
ments for cleaning air are provided and flow channels for
guiding the air taken therein to the filters are formed. In
such an intake system, as the configuration for aiming at
reduction of intake noise, the configuration described in,
for  example, Patent Document 1 is proposed. The intake
system (air cleaner) described in Patent Document 1 has
the configuration in which a partition portion is formed in
the lid body, and a flow path is formed between the side
wall portion of the lid body and the partition portion. The
intake system of Patent Document 1 intends to reduce
the intake noise by rectifying the air, which is taken in, in
the flow path.
[0004] However, the configuration described in Patent
Document 1 has the following problem. In the configura-
tion in which the flow path of air is formed by the side
wall portion of the lid body and the partition wall, the length
of the flow path is determined by the size and the shape
of the intake system (in particular, the lid body) . There-
fore, the flow path cannot be made long, rectification of
intake air becomes insufficient, and therefore, there is
the fear of being incapable of reducing the intake noise.
Further, if the flow path is made long, pipe resonance
sound that occurs in the flow path becomes large, and
therefore, there arises the fear of increasing noise. Fur-
ther, if the flow path is made long, pressure loss becomes
large, and therefore, there arises the fear of causing de-
cline in the output power of the engine.

Patent Document 1

[0005] Japanese Laid-open Utility Model Publication
No. 59-121466

SUMMARY OF THE INVENTION

[0006] In the light of the above described circumstanc-
es, a problem to be solved by the present invention is to
reduce noise in an intake system (air cleaner) of an in-
ternal combustion engine.
[0007] In order to solve the above described problem,
the present invention is an intake system (air cleaner) for
an internal combustion engine that supplies air for com-
bustion to the internal combustion engine, the intake sys-
tem has: a casing in which a space is formed in an inside
thereof; and in the inside of the casing, a dirty side in
which a dirty side chamber and an introduction channel
that introduces air into the dirty side chamber are formed;
a clean side in which a clean side chamber is formed; a
partition member being partition between the dirty side
and the clean side; and an intake portion that takes air
into the dirty side from an outside of the casing, wherein
in the dirty side, a bulkhead portion, which extends along
a part of a side wall of the casing from the intake portion
to form the introduction channel between the bulkhead
portion and the part of the side wall, is formed, and a
communication hole, which allows the introduction chan-
nel and the dirty side chamber to communicate with each
other to allow air to flow therebetween, is formed midway
in an extending direction of the  bulkhead portion.
[0008] The communication hole is formed at a down-
stream side in a flowing direction of air from the intake
portion.
[0009] The communication hole is formed in a range
of 1/3 to 2/3 from an initial end to a terminal end in the
extending direction of the bulkhead portion.
[0010] In the bulkhead portion, a curved portion that is
curved in a vicinity of the intake portion, and a linear por-
tion that is formed in a substantially straight line in a ter-
minal end side of the curved portion are formed, and the
communication hole is formed in the linear portion.
[0011] The communication hole is provided in a sub-
stantially central portion in a height direction of the bulk-
head portion.
[0012] The casing has a main body, and a lid member
that is attachably and detachably mounted to the main
body, and the bulkhead portion is integrally formed in the
lid member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a left side view schematically showing a
configuration of a motorcycle to which an intake sys-
tem according to an embodiment of the present in-
vention is applied;
Fig. 2 is a right side view schematically showing the
configuration of the motorcycle to which the intake
system according to the embodiment of the  present
invention is applied;
Fig. 3 is a right side view schematically showing a
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mounting configuration of an engine unit and the in-
take system;
Fig. 4 is an exploded perspective view schematically
showing the configuration of the intake system, and
is a view seen from a diagonally front side;
Fig. 5 is an exploded perspective view schematically
showing the configuration of the intake system, and
is a view seen from a diagonally rear side;
Fig. 6 is a sectional view schematically showing the
configuration of the intake system;
Fig. 7 is a view schematically showing configurations
of an introduction channel and a dirty side chamber;
Fig. 8 is a sectional view of an intake portion and the
introduction channel seen from above;
Fig. 9 is a sectional view schematically showing the
configurations of the introduction channel and the
dirty side chamber, and is a view seen from a side;
and
Fig. 10 is a graph showing an effect of an example.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference  to the
drawings. In the following description, a configuration in
which an intake system 5 (air cleaner) for an internal com-
bustion engine according to the embodiment of the
present invention is applied to a motorcycle 1 will be
shown as an example. For convenience of description,
the intake system 5 for an internal combustion engine
according to the embodiment of the present invention is
sometimes simply called "intake system". Further, in the
following description, respective orientations of the in-
take system 5 and the motorcycle 1 to which the intake
system 5 is applied are based on an orientation of a driver
who rides on the motorcycle 1. In the respective draw-
ings, a front side of the intake system 5 and the motor-
cycle 1 is shown by an arrow Fr, a rear side is shown by
an arrow Rr, an upper side is shown by an arrow Tp, a
lower side is shown by an arrow Bt, a right side is shown
by an arrow R, and a left side is shown by an arrow L, in
accordance with necessity.
[0015] First, a configuration of the motorcycle 1 to
which the intake system 5 is applied, and a mounting
configuration of the intake system 5 will be described with
reference to Figs. 1 to 3. Fig. 1 is a left side view sche-
matically showing the configuration of the motorcycle 1
to which the intake system 5 is applied. Fig. 2 is a right
side view schematically showing the configuration of the
motorcycle 1 to which the intake system 5 is applied.  Fig.
3 is a right side view schematically showing the mounting
configuration of the intake system 5.
[0016] As shown in Figs. 1 and 2, the motorcycle 1
includes a vehicle body frame 11, a steering system 12,
an engine unit 13 and a rear wheel suspension system
14. Further, the motorcycle 1 is loaded with the intake
system 5. In the present embodiment, as the motorcycle

1 to which the intake system 5 is applied, the motorcycle
1 having the vehicle body frame 11 of a so-called under-
bone type is shown as an example.
[0017] The vehicle body frame 11 is configured by in-
cluding a steering head pipe 111, a main frame 112 and
a pair of left and right rear frames 113. The steering head
pipe 111 is formed into a shape of a pipe that is inclined
rearward. The main frame 112 is formed into a shape of
a rod that extends diagonally downward to a rear side
from a rear portion of the steering head pipe 111. The
pair of left and right rear frames 113 are each formed into
a shape of a rod that extends diagonally upward to the
rear side from a rear portion of the main frame 112, and
separate from each other with a predetermined distance
in a lateral direction therebetween. The steering head
pipe 111, the main frame 112 and the rear frames 113
are respectively formed from an iron material, an alumi-
num alloy or the like, and are integrally joined to one
another by welding or the like.
[0018] The steering system 12 includes a front wheel
121, a steering shaft 122, a pair of left and right front
forks 123 and a handle unit 124. The steering shaft 122
is rotatably supported at the steering head pipe 111 of
the vehicle body frame 11. Upper end portions of the pair
of left and right front forks 123 are coupled to the steering
shaft 122. Lower end portions of the pair of left and right
front forks 123 rotatably support the front wheel 121. Fur-
ther, a front fender 151 with which an upper portion of
the front wheel 121 is covered, and a brake rim 125 of
the front wheel 121 are mounted to the pair of left and
right front forks 123. The handle unit 124 is provided at
an upper end portion of the steering shaft 122, and is
rotatably supported by the steering head pipe 111. The
handle unit 124 has a handle cover 127, and left and right
handle grips 126. The handle grips 126 are provided to
protrude to the left and the right from the handle cover
127. A meter unit (not illustrated) is provided at an upper
portion of the handle cover 127. The meter unit is pro-
vided with measuring instruments such as a speed meter.
Furthermore, a headlight 174 is provided at a front portion
of the handle cover 127. Besides, the handle cover 127
is provided with switches and the like for manipulating
lights.
[0019] The engine unit 13 (internal combustion engine)
is fixed to a lower side of the main frame 112. The engine
unit 13 includes a cylinder assembly 131, a  crankcase
assembly 132 and a clutch 133.
[0020] The cylinder assembly 131 includes a cylinder
block, a cylinder head, and a cylinder head cover. In an
inside of the cylinder block, a combustion chamber is
formed, and a piston is placed to be able to reciprocate.
The cylinder head is provided at a front side of the cylinder
block. In the cylinder head, an intake port 134 and an
exhaust port 135 which allow the combustion chamber
and an outside of the cylinder block to communicate with
each other are formed. The cylinder head cover is a mem-
ber to be a lid of the cylinder head, and is placed at a
front side of the cylinder head.
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[0021] In an inside of the crankcase assembly 132, a
crank chamber is formed at a front side, and a mission
chamber is formed at a rear side. In an inside of the crank
chamber, a crankshaft is rotatably placed. In an inside
of the mission chamber, a countershaft and a driven shaft
are rotatably placed, and a transmission is provided. At
an outside of a left side of the crankcase assembly 132,
an end portion of the driven shaft is protruded. At an end
portion of the driven shaft, a drive chain sprocket is pro-
vided. The drive chain sprocket is covered with a sprocket
cover. At a right side of the crankcase assembly 132, the
clutch 133 is placed. Further, a magneto that is a gener-
ator, and a starter that starts the engine unit 13 are pro-
vided at a left side of the crankcase assembly 132, at a
front side  of the drive chain sprocket.
[0022] The rear wheel suspension system 14 is con-
figured by including a rear wheel 141, and a pair of left
and right swing shafts 142.
[0023] The rear wheel 141 is integrally provided with
a driven chain sprocket (hidden and invisible in the draw-
ings). Front end portions of the pair of left and right swing
shafts 142 are connected to a rear end portion of the
main frame 112 or in a vicinity thereof to be swingable in
a vertical direction. At rear end portions of the swing
shafts 142, the rear wheel 141 is rotatably supported. A
drive chain is wound around the drive chain sprocket of
the engine unit 13 and the driven chain sprocket of the
rear wheel 141, so that power from the engine unit 13 is
transmitted to the rear wheel 14 by the drive chain. A
chain case 143 is mounted to one of the pair of swing
shafts 142, and the driven chain sprocket of the rear
wheel 141 and the drive chain are housed in the chain
case 143.
[0024] A shock absorber 144 is provided between each
of the pair of left and right swing shafts 142 and each of
the pair of left and right rear frames 113. Above the rear
wheel 14, a rear fender 152 is provided.
[0025] Beside the above, a seat 153 on which the driver
is seated is provided above the rear frame 113. A side
cover 154 is fitted to a lower side of the seat 153. Further,
a fuel tank and a housing box are provided under the
seat 153 (both of them are not  illustrated). A front cover
155 is fitted to front sides of the steering head pipe 111
and an upper portion of the front fork 123, and a leg shield
156 is fitted to rear sides thereof. The front cover 155
and the leg shield 156 have predetermined widths in the
lateral direction to protect a lower half body of the driver
who is seated on the seat 153. The side cover 154, the
front cover 155 and the leg shield 156 are members which
are formed from, for example, a synthetic resin material,
and configure the design of an external appearance of
the motorcycle 1. Further, a front end of an exhaust pipe
172 is connected to the exhaust port 135 of the cylinder
assembly 131 of the engine unit 13, and a silencer 173
is mounted to a rear end of the exhaust pipe 172.
[0026] As shown in Fig. 3, the intake system 5 is pro-
vided at a diagonally upper side in front of the cylinder
assembly 131 of the engine unit 13. The intake system

5 is fixed to a lower side of the main frame 112. The intake
system 5 takes in air for combustion for the engine unit
13 (internal combustion engine) from an outside, and fil-
ters out impurities (dust and the like) to clean the air.
Subsequently, the intake system 5 supplies the cleaned
air to the engine unit 13. The intake system 5 has a casing
50, an intake port 532 from which air is taken into the
casing 50 from the outside, and a funnel 55 from which
the cleaned air is supplied to the engine unit 13 (internal
combustion engine) from  the casing 50. The intake port
532 is located at an upper side of the intake system 5,
and is opened toward a rear side. The funnel 55 is con-
nected to the intake port 134 of the cylinder assembly
131 of the engine unit 13 to be able to supply air thereto.
Further, as shown in Fig. 3, a throttle body 171 that mixes
a fuel into the air for combustion is provided between the
funnel 55 of the intake system 5 and the intake port 134.
[0027] Next, an entire configuration of the intake sys-
tem 5 will be described with reference to Figs. 4 to 6. Fig.
4 is an exploded perspective view schematically showing
the configuration of the intake system 5, and is a view
seen from a diagonally front side. Fig. 5 is an exploded
perspective view schematically showing the configura-
tion of the intake system 5, and is a view seen from a
diagonally rear side. Fig. 6 is a sectional view schemat-
ically showing an internal structure of the intake system
5, and is a view of the intake system 5 cut at a substantially
horizontal plane and seen from above. As shown in Figs.
4 to 6, the intake system 5 has the casing 50 constituted
of a main body 51 and a lid member 52, a partition mem-
ber 53, a filter element 54, and the funnel 55. The partition
member 53 and the lid member 52 are attachably and
detachably mounted to the main body 51 of the casing
50. The filter element 54 is fitted to the partition member
53.
[0028] The casing 50 is constituted of the main body
51  and the lid member 52, and a space is formed in an
inside.
[0029] The main body 51 of the casing 50 is opened
at a side (front side in the present embodiment) opposed
to the partition member 53 and the lid member 52, and
has a box-shaped configuration in which a cavity is
formed in an inside thereof, as a whole. The space in the
inside of the main body 51 forms a clean side chamber
571. The main body 51 is provided with the funnel 55
which allows the clean side chamber 571 and the outside
to communicate with each other so that air can flow ther-
ebetween. At a front end (end portion at a side of the
partition member 53) of a side wall portion 511 of the
main body 51, an engaging groove 512 is formed. The
engaging groove 512 is a groove in which a third engag-
ing portion 536 (which will be described later) of the par-
tition member 53 can be engaged. On a top surface of
the side wall portion 511 of the main body 51, a concave
portion which is recessed toward a lower side is some-
times formed to avoid interference with the main frame
112 of the vehicle body frame 11. Note that the concrete
shape of the main body 51 is not especially limited.
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[0030] The lid member 52 of the casing 50 has a con-
figuration of a shallow box shape (in other words, a tray
shape) that opens toward a side of the partition member
53 and the main body 51 (rear side in the present em-
bodiment) as a whole. A space in an  inside of the lid
member 52 forms a dirty side chamber 561, and an in-
troduction channel 562 that introduces air into the dirty
side chamber 561 (which will be described later).
[0031] As shown in Figs. 4 and 5, the lid member 52
has a front wall portion 521, a side wall portion 522, an
intake portion 523, and a bulkhead portion 58. The front
wall portion 521 is formed into a plate shape, and sepa-
rates from the partition wall 531 of the partition member
53 with a predetermined distance therebetween.
[0032] The side wall portion 522 is formed into a shape
of a band plate (in other words, a shape of a screen)
raised toward the side of the partition member 53 from
an outer peripheral edge of the front wall portion 521.
The intake portion 523 is a portion that guides air, which
is taken in through the intake port 532 from the outside,
to the introduction channel 562.
[0033] The intake portion 523 further bulges toward
the outer side from the outer peripheral edge of the front
wall portion 521. In the present embodiment, the intake
portion 523 bulges toward the upper side from the top
surface of the front wall portion 521 as shown in Figs. 3
and 4. The side wall portion 522 is formed along an outer
peripheral edge of the intake portion 523. In this manner,
the intake portion 523 opens toward the side (rear side)
of the partition member 53 and the side (lower side) of
the front wall  portion 521, and the other portions (both
left and right sides and an upper side) are surrounded
by the side wall portion 522.
[0034] The bulkhead portion 58 provides partition be-
tween the dirty side chamber 561 and the introduction
channel 562. The bulkhead portion 58 is formed into a
wall shape (in other words, a screen shape) that is raised
toward the side of the partition member 53 from the front
wall portion 521. One end (initial end) in the extending
direction of the bulkhead portion 58 is integrally connect-
ed to the side wall portion 522 in the vicinity of a root of
the intake portion 523 (boundary of the intake portion 523
and the front wall portion 521). The bulkhead portion 58
extends along a predetermined part of the side wall por-
tion 522 with a predetermined space therebetween from
a vicinity of the root of the intake portion 523. The other
end (terminal end) in the extending direction of the bulk-
head portion 58 is not connected to the side wall portion
522, and is separated from the side wall portion 522 with
a predetermined distance from the side wall portion 522.
A notch 581 is formed in an intermediate portion in the
extending direction of the bulkhead portion 58. The notch
581 opens toward the side of the partition member 53.
Note that the details of a configuration of the bulkhead
portion 58 will be described later.
[0035] On an end portion (end portion at the side of
the  partition member 53) in the protruding direction of
the side wall portion 522, an engaging groove 529 that

opens toward the side of the partition member 53 is
formed. The engaging groove 529 is a groove in which
a second engaging portion 535 (which will be described
later) of the partition member 53 can be engaged.
[0036] The front wall portion 521 and the bulkhead por-
tion 58 of the lid member 52 are integrally formed. For
example, the whole of the lid member 52 is integrally
formed from a resin material, a metal material or the like.
If the lid member 52 has a configuration formed from a
resin material, a configuration formed integrally by injec-
tion molding or the like can be applied. Further, if the lid
member 52 has a configuration formed from a metal ma-
terial, a configuration formed integrally by casting, a die
cast method, or the like can be applied.
[0037] The partition member 53 is a member that par-
titions the space in the inside of the casing 50 into a dirty
side 56 (upstream side) and a clean side 57 (downstream
side). The partition member 53 has the partition wall 531
that is formed into a plate shape. The partition wall 531
is formed into such a size and a shape that an opening
(front end portion) of the main body 51 and an opening
(rear end portion) of the lid member 52 can be covered
with the partition wall 531 without a gap. In the partition
wall 531 of the partition member 53, the intake port 532,
an element fitting portion 533, a first engaging portion
534, a second engaging portion 535 and a third engaging
portion 536 are formed.
[0038] The intake port 532 has a cylindrical configura-
tion that penetrates through the partition wall 531 in a
thickness direction (forward and backward direction) of
the partition wall 531 and allows air to pass through. The
intake port 532 is formed at a position which is at an outer
side of an outer peripheral edge of the partition wall 531
and corresponds to the intake portion 523 of the lid mem-
ber 52. In the present embodiment, the intake port 532
is provided at a top side of an upper side of the partition
wall 531.
[0039] The element fitting portion 533 is a through-hole
that penetrates through the partition wall 531 in the thick-
ness direction, and has a configuration in which air can
flow. As shown in Figs. 4 to 6, the element fitting portion
533 is formed in a portion to be an inner peripheral surface
of the dirty side chamber 561, in a state in which the lid
member 52 is mounted to the partition member 53 (in
particular, see Fig. 6). The filter element 54 is fitted to
the element fitting portion 533. The filter element 54 is a
member that removes impurities (dust and the like) in air
by filtering the air which passes through it. Note that as
the filter element 54, various known filter elements are
applied. Accordingly, the  description of the filter element
54 will be omitted. Further, a size and a shape of the
element fitting portion 533 are properly set, and are not
especially limited.
[0040] The first engaging portion 534 is a portion which
engages with a rear end (end portion in the protruding
direction from the front wall portion 521) of the bulkhead
portion 58 of the lid member 52, and is formed in a position
and a range corresponding to the rear end of the bulk-
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head portion 58 of the lid member 52. For example, the
first engaging portion 534 is configured by two rib shapes
that protrude toward the side of the lid member 52. The
rear end of the bulkhead portion 58 of the lid member 52
can be fitted in between the two ribs as the first engaging
portion 534.
[0041] The second engaging portion 535 has a config-
uration in a rib shape (in other words, a screen shape)
raised toward the side (front side) of the lid member 52.
The third engaging portion 536 has a configuration in a
rib shape that is raised toward the side (rear side) of the
main body 51. The second engaging portion 535 and the
third engaging portion 536 are both formed along an outer
peripheral edge of the partition wall 531 to surround the
partition wall 531. Note that the second engaging portion
535 is formed to surround the intake port 532 along the
outer peripheral edge of the intake port 532. In contrast
with this, the third engaging  portion 536 is formed to pass
an inner side (vicinity of a boundary of the intake port 532
and the partition wall 531) of the intake port 532. The
second engaging portion 535 can be fitted into the en-
gaging groove 529 which is formed in the side wall portion
522 of the lid member 52. The third engaging portion 536
can be fitted into the engaging groove 512 which is
formed in the side wall portion 511 of the main body 51.
[0042] The mounting configuration of the intake sys-
tem 5 is as follows. The filter element 54 is fitted to the
element fitting portion 533 of the partition member 53.
The partition member 53 to which the filter element 54 is
fitted is mounted to the opening (front side) of the main
body 51 portion, and the lid member 52 is further mount-
ed. Note that the partition member 53 and the lid member
52 are attachably and detachably mounted to the main
body 51 with screws or the like.
[0043] When the partition member 53 and the lid mem-
ber 52 is mounted to the main body 51, the second en-
gaging portion 535 of the partition member 53 is fitted
into the engaging groove 529 of the side wall portion 522
of the lid member 52. Likewise, the third engaging portion
536 of the partition member 53 is fitted into the engaging
groove 512 of the side wall portion 511 of the main body
51. Further, the rear end of the bulkhead portion 58 of
the lid member 52 is fitted in between the two ribs as the
first  engaging portion 534 of the partition member 53.
[0044] The front end of the intake port 532 of the par-
tition member 53 and the rear end of the intake portion
523 of the lid member 52 are coupled to each other.
Therefore, the front end side of the intake port 532 of the
partition member 53 is covered with the intake portion
523 of the lid member 52. Meanwhile, the intake port 532
of the partition member 53 protrudes to an outer side
from the outer peripheral surface of the side wall portion
511 of the main body 51, and the rear end side is exposed
without being covered with the main body 51. In this man-
ner, the intake port 532 which opens toward the side (rear
side) of the main body 51 is formed in the intake system 5.
[0045] When the partition member 53 and the lid mem-
ber 52 are mounted to the main body 51, a space is

formed in the inside of the casing 50 constituted of the
main body 51 and the lid member 52. The space which
is formed in the inside of the casing 50 is partitioned into
the dirty side 56 (upstream side) which is the side of the
lid member 52, and the clean side 57 (downstream side)
which is the side of the main body 51 by the partition wall
531 of the partition member 53.
[0046] In the dirty side 56 (inside of the lid member 52),
the dirty side chamber 561 and the introduction channel
562 which introduces air to the dirty side chamber 561
from the intake portion 523 are formed. More specifically,
the introduction channel 562 is formed by a predeter-
mined part (portion of the left side surface in the present
embodiment) of the side wall portion 522 of the lid mem-
ber 52, and the bulkhead portion 58 which is formed to
be along the predetermined part of the side wall portion
522 with a predetermined distance therefrom. Further-
more, the dirty side chamber 561 is formed by the por-
tions other than the aforementioned predetermined part
of the side wall portion 522 and the bulkhead portion 58.
In this manner, the bulkhead portion 58 partitions the dirty
side 56 of the casing 50 into the dirty side chamber 561
and the introduction channel 562. The element fitting por-
tion 533 which is formed in the partition wall 531 of the
partition member 53 and the filter element 54 are located
at a rear surface of the dirty side chamber 561.
[0047] In the intermediate portion in the extending di-
rection of the bulkhead portion 58, a communication hole
525 is formed. The communication hole 525 is a through-
hole that is formed by the notch 581 formed in the bulk-
head portion 58, and the first engaging portion 534
formed in the partition wall 531. The communication hole
525 allows the introduction channel 562 and the dirty side
chamber 561 to communicate with each other so that air
can flow therebetween.
[0048] In the clean side 57 (inside of the main body 51)
of the casing 50, the clean side chamber 571 is  formed.
[0049] With the configuration as above, the outside of
the intake system 5 and the dirty side chamber 561 com-
municate with each other so that air can flow therebe-
tween, via the intake port 532 of the partition member
53, the intake portion 523 of the lid member 52 and the
introduction channel 562. Further, the introduction chan-
nel 562 and the dirty side chamber 561 also communicate
with each other via the communication hole 525 so that
air can flow. The dirty side chamber 561 and the clean
side chamber 571 communicate with each other through
the filter element 54 fitted to the element fitting portion
533 of the partition member 53 so that air can flow ther-
ebetween. The clean side chamber 571 and the intake
port 134 of the engine unit 13 communicate with each
other through the funnel 55 so that air can flow therebe-
tween. Accordingly, the intake system 5 takes in air for
combustion of the engine unit 13 (internal combustion
engine) from the intake port 532 of the partition member
53, and introduces the air into the dirty side chamber 561
via the intake portion 523 of the lid member 52 and the
introduction channel 562. Subsequently, the intake sys-
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tem 5 filters and cleans the air introduced into the dirty
side chamber 561 by the filter element 54, and supplies
the air to the intake port 134 of the engine unit 13 via the
clean side chamber 571 and the funnel 55.
[0050] Next, configurations of the introduction channel
562 and the dirty side chamber 561 will be described with
reference to Figs. 7 to 9. Fig. 7 is a sectional view sche-
matically showing the configurations of the introduction
channel 562 and the dirty side chamber 561, and is a
view seen from the front side. Further, the arrow in Fig.
7 schematically shows a flow of air. Fig. 8 is a sectional
view of the intake portion 523 and the introduction chan-
nel 562 seen from above, and is a view showing a state
of the intake portion 523 and the intake port 532 cut at a
substantially horizontal plane. Fig. 9 is a sectional view
schematically showing configurations of the introduction
channel 562 and the dirty side chamber 561, and is a
view cut in the extending direction of the introduction
channel 562.
[0051] As shown in Fig. 7, the intake port 532 of the
partition member 53 and the intake portion 523 of the lid
member 52 protrude to the upper side from the top sur-
face of the side wall portion 522 of the lid member 52.
The intake port 532 and the intake portion 523 are formed
at a position inward to the center instead of the end por-
tion in the lateral direction, seen from the side of the main
body 51. As shown in Fig. 7, when the configuration is
such that the top surface of the side wall portion 522 of
the lid member 52 is formed to be a substantially flat
surface, and the top surface and the left side  surface of
the side wall portion 522 are smoothly connected by a
circular arc, the intake port 532 and the intake portion
523 are formed at the left end of the portion which is the
top surface of the side wall portion 522 and is formed into
a substantially flat surface. Namely, the intake port 532
and the intake portion 523 are formed near to the center
in the lateral direction from the portion where the side
wall portion 522 is formed into a circular arc. Note that
the configuration in which the intake port 532 and the
intake portion 523 are formed at the portion of the circular
arc of the side wall portion 522 may be adopted. Namely,
the intake port 532 and the intake portion 523 can be
configured to be formed at the position displaced to the
center from one end in the lateral direction of the side
wall portion 522.
[0052] An initial end (upper end) of the bulkhead por-
tion 58 is integrally connected to the side wall portion 522
near the center in the lateral direction in the vicinity of
the root of the intake portion 523 (vicinity of the boundary
of the intake portion 523 and the front wall portion 521).
The side wall portion 522 extends from the initial end to
a portion (portion formed into a circular arc) at an upper
left corner of the front wall portion 521, and a portion
(predetermined portion of the side wall portion 522)
formed at a left side, of the side wall portion 522, to be
along with a predetermined distance being left. A terminal
end (lower end) of the bulkhead portion 58  is located in
the vicinity of a lower side of the front wall portion 521.

The terminal end of the bulkhead portion 58 separates
from the side wall portion 522 with a predetermined dis-
tance therefrom. A region between the predetermined
part of the side wall portion 522 and the bulkhead portion
58 forms the introduction channel 562, and a region sur-
rounded by the portions other than the predetermined
part of the side wall portion 522 and the bulkhead portion
58 forms the dirty side chamber 561. Like this, the intro-
duction channel 562 has the intake portion 523 as the
initial point, extends along the predetermined part of the
side wall portion 522, and has the vicinity of the lower left
of the inside of the lid member 52 as the terminal point.
The introduction channel 562 allows the intake portion
523 and the dirty side chamber 561 to communicate with
each other so that air can flow therebetween.
[0053] Note that as shown in Fig. 6, the left end portion
of the lower side of the lid member 52 bulges downward
as compared with the other portions. With the configura-
tion like this, the introduction channel 562 can be made
long as compared with the configuration in which the low-
er side of the lid member 52 is formed to be substantially
horizontal.
[0054] Here, the communication hole 525 which is
formed in the bulkhead portion 58 will be described. As
shown in Fig. 7, in the bulkhead portion 58, a first curved
portion 582, a linear portion 583 that is  located at a ter-
minal end side from the first curved portion 582, and a
second curved portion 584 that is located at a terminal
end side from the linear portion 583 are formed.
[0055] The first curved portion 582 is a portion that is
curved diagonally downward to an outer side (left side)
in the lateral direction, seen from the initial end side. The
linear portion 583 is a portion with a center line thereof
formed to be a straight line. The second curved portion
584 is a portion that is curved toward a lower side, seen
from the initial end side. As described above, the intake
portion 523 is formed at the position inward to the center
from the left end. Therefore, the bulkhead portion 58 first
extends substantially downward from the initial end, and
is immediately curved toward the outer side (diagonally
downward to the left) in the lateral direction to be along
the side wall portion 522 which is formed at the upper left
corner portion. The portion is the first curved portion 582.
The first curved portion 582 is formed in the direction
(lower side) in which the intake portion 523 opens. The
air that passes through the intake portion 523 is to flow
toward the direction in which the intake portion 523
opens, and therefore, the first curved portion 582 is lo-
cated at the downstream side in the flowing direction in
the case of air flowing in a straight line, seen from the
intake portion 523.
[0056] The bulkhead portion 58 linearly extends  diag-
onally downward to the left from a terminal end side of
the first curved portion 582. The portion is the linear por-
tion 583. The communication hole 525 is formed in the
linear portion 583. The linear portion 583 is also located
at the downstream side in the flowing direction in the case
of air flowing in a straight line, seen from the intake portion
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523, similarly to the first curved portion 582.
[0057] That is to say, when the intake system 5 is seen
through from the upper side, as shown in Fig. 8, the first
curved portion 582 and the communication hole 525 are
located in an inside of the opening of the intake portion
523.
[0058] Further, the bulkhead portion 58 is curved to-
ward the lower side from the terminal end side of the
linear portion 583. The portion is the second curved por-
tion 584. Thereafter, the bulkhead portion 58 extends
toward a substantially lower side to reach the terminal
end.
[0059] As above, in the dirty side 56 of the casing 50
of the intake system 5, a channel that passes through
the communication hole 525 from the intake portion 523
to reach the dirty side chamber 561, and a channel that
passes through the introduction channel 562 from the
intake portion 523 (without passing through the commu-
nication hole 525), and reaches the dirty side chamber
561 from the terminal end of the introduction channel 562
are formed in parallel. A distance to the dirty side cham-
ber 561 from the  intake portion 523 is shorter in the
channel that passes through the communication hole 525
to reach the dirty side chamber 561 than in the channel
which reaches the dirty side chamber 561 from the ter-
minal end of the introduction channel 562.
[0060] Note that the communication hole 525 is formed
in a position in a range of 1/3 to 2/3 from one end (the
initial end or the terminal end) in the extending direction
of the bulkhead portion 58.
[0061] Further, as shown in Fig. 9, the communication
hole 525 is formed in a substantially center portion in a
height direction of the bulkhead portion 58 of the lid mem-
ber 52 (direction perpendicular to at least one of the inner
peripheral surface of the front wall portion 521 and the
surface of the partition wall 531) . As described above,
in the bulkhead portion 58 of the lid member 52, the notch
581 which opens toward the rear side is formed. When
the bulkhead portion 58 of the lid member 52 engages
with the first engaging portion 534 of the partition member
53, the communication hole 525 is formed by the notch
581 of the bulkhead portion 58 and the two ribs as the
first engaging portion 534. Namely, the inner peripheral
surface of the notch 581 of the bulkhead portion 58 and
the end surfaces in the height direction of the two ribs as
the first engaging portion 534 become the inner periph-
eral surface of the communication hole 525. The notch
581 does not reach the inner peripheral surface of the
front wall portion 521, and a bottom surface of the notch
581 is located at a position separated from the front wall
portion 521 in the height direction. Meanwhile, the two
ribs as the first engaging portion 534 protrudes from the
surface of the partition wall 531, the end surfaces in the
height direction of the two ribs are separated from the
surface of the partition wall 531. Therefore, the commu-
nication hole 525 is formed midway in the height direction
of the bulkhead portion 58 of the lid member 52. The
distance from the surface of the front wall portion 521 to

the bottom surface of the notch 581, and the protruding
heights of the two ribs as the first engaging portion 534
from the surface of the partition wall 531 are substantially
the same. Therefore, the communication hole 525 is
formed in the substantially center portion in the height
direction of the bulkhead portion 58 of the lid member 52.
[0062] Here, an operation and an effect of the intake
system 5 will be described.
[0063] The air for combustion for the internal combus-
tion engine is firstly introduced into the introduction chan-
nel 562 through the intake port 532 which is formed in
the partition member 53 and the intake portion 523 which
is formed in the lid member 52. The intake portion 523
of the lid member 52 opens toward the lower side. There-
fore, the air which flows into the introduction channel 562
through  the intake portion 523 of the lid member 52 flows
toward the lower side first. In the bulkhead portion 58
which forms the introduction channel 562, the communi-
cation hole 525 is formed in a position which is at a down-
stream side of the intake portion 523, and is directly vis-
ible from the intake portion 523. Furthermore, the first
curved portion 582 is formed at the upstream side of the
communication hole 525 (linear portion 583), down-
stream of the intake portion 523. Therefore, part of the
air which flows toward the lower side directly flows into
the communication hole 525, or flows into the communi-
cation hole 525 by being guided by the first curved portion
582. Subsequently, the air that passes through the com-
munication hole 525 flows into the dirty side chamber
561. Meanwhile, the remainder of the air which flows to-
ward the lower side does not flow into the communication
hole 525, but flows further downward along the introduc-
tion channel 562, and flows into the dirty side chamber
561 from the terminal end of the introduction channel 562.
[0064] As above, in the intermediate portion in the ex-
tending direction of the introduction channel 562, the
communication hole 525 which allows the introduction
channel 562 and the dirty side chamber 561 to commu-
nicate with each other is formed. Therefore, pressure of
the air which is introduced into the inside of the intake
system 5 can be released through the communication
hole 525.  Accordingly, occurrence of resonance sound
can be prevented or suppressed in the introduction chan-
nel 562, and the noise of the intake system 5 can be
reduced.
[0065] The communication hole 525 is formed at a
downstream side (position directly visible from the intake
portion 523) in the flowing direction of the air introduced
into the introduction channel 562 from the intake portion
523. With the configuration like this, if the velocity of the
air which is introduced into the introduction channel 562
becomes higher, the amount of the air which flows into
the communication hole 525 becomes larger. Therefore,
in the case of requiring high power output (in the case of
requiring a large amount of air), response of the engine
can be enhanced (or reduction can be prevented or sup-
pressed). Meanwhile, when the velocity of the air which
flows into the introduction channel 562 is low, the amount
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of the air passing through the communication hole 525
becomes small, and the amount of the air which reaches
the dirty side chamber 561 from the terminal end of the
introduction channel 562 without passing through the
communication hole 525 becomes large. Therefore, the
effect of reduction of the noise by the introduction channel
562 can be enhanced.
[0066] Note that if the position of the communication
hole 525 is within the range of 1/3 to 2/3 of the bulkhead
portion 58 in the extending direction, the  effect of reduc-
ing noise becomes large. The details will be described
later.
[0067] The first curved portion 582 is formed at a down-
stream side of the intake portion 523, the linear portion
583 is formed at a downstream side of the first curved
portion 582, and the second curved portion 584 is formed
downstream of the linear portion 583. According to the
configuration like this, the air which flows in the introduc-
tion channel 562 can be smoothly guided to the dirty side
chamber 561 by the first curved portion 582 and the sec-
ond curved portion 584. Accordingly, noise can be re-
duced, and the flow resistance of air can be reduced.
Further, the communication hole 525 is formed in the
linear portion 583 which is located downstream of the
first curved portion 582. With the configuration like this,
the function and the effect of guiding air by the first curved
portion 582 are not reduced. More specifically, the con-
figuration is such that the direction of the flow of the air
is changed by the first curved portion 582, and therefore,
if the configuration is such that the communication hole
525 is formed in the first curved portion 582, an area of
the region which is used for guidance of air in the first
curved portion 582 is decreased. Accordingly, the effect
of guiding the air by the first curved portion 582 is re-
duced. In contrast with this, if the configuration is such
that the linear portion 583 is formed at the downstream
side of the first curved portion 582, and the communica-
tion hole 525 is formed in the linear portion 583, the area
of the region which is used for guidance of the air in the
first curved portion 582 is not decreased. Accordingly,
with the configuration like this, the effect of guiding air
can be kept.
[0068] The communication hole 525 is formed sub-
stantially in the center in the height direction of the bulk-
head portion 58. The amount of the air which flows in the
introduction channel 562 becomes maximum substan-
tially in the center in the height direction of the bulkhead
portion 58. Therefore, if the configuration is such that the
communication hole 525 is formed in this position, the
amount of the air passing through the communication
hole 525 can be made large. Consequently, according
to the configuration like this, the effect of prevention or
suppression of occurrence of the resonance sound in the
introduction channel 562, and the effect of enhancing the
response of the engine when high output power is re-
quired can be enhanced.
[0069] The bulkhead portion 58 has a configuration in
the wall shape which protrudes toward the side of the

partition member 53 from the front lid portion of the lid
member 52. According to the configuration like this, the
front wall portion 521 and the bulkhead portion 58 can
be integrally formed by injection molding or the like. Ac-
cordingly, formation of the  bulkhead portion 58 is facili-
tated. Further, since the lid member 52 is easily formed
integrally as a whole, the number of components can be
reduced, and the number of assembly process steps can
be reduced (or increase can be prevented or sup-
pressed). If the configuration is such that the notch 581
is formed in the bulkhead portion 58, and the communi-
cation hole 525 is formed by the notch 581, formation of
the communication hole 525 becomes easier as com-
pared with the configuration in which a through-hole is
formed in the bulkhead portion 58. For example, by a
vertically split die, the front wall portion 521 and the bulk-
head portion 58 are integrally formed, and the notch 581
can be formed in the bulkhead portion 58. Accordingly,
reduction of manufacture cost and the like can be real-
ized.

[Example]

[0070] Next, an example of the present invention will
be described. The present inventor verified the effect of
reduction of the noise of the intake system 5. Fig. 10 is
a graph showing the effect of reduction of the noise of
the intake system 5 according to the example. An axis
of abscissa represents the position (position in the ex-
tending direction of the bulkhead portion 58) where the
communication hole 525 is formed. An axis of ordinates
represents the degree of reduction of the noise of the
intake system 5 according to the example in a logarithmic
scale, in comparison with the intake system (comparative
example) having the partition wall portion in which the
communication hole is not formed.
[0071] As shown in Fig. 10, the degree of reduction of
the noise of the intake system 5 according to the example
becomes abruptly large in the position in the range of 1/3
to 2/3 from one end (the initial end or the terminal end)
in the extending direction of the bulkhead portion 58. The
degree of reduction of noise becomes the largest in the
center in the extending direction of the bulkhead portion
58. Accordingly, the communication hole 525 is prefera-
bly in the position in the range of 1/3 to 2/3 from one end
(the initial end or the terminal end) in the extending di-
rection of the bulkhead portion 58. Further, the commu-
nication hole 525 is preferably in the position at the center
in the extending direction of the bulkhead portion 58 or
in the vicinity thereof.
[0072] The embodiment and the example of the
present invention are described in detail above with ref-
erence to the drawings, but the aforementioned embod-
iment and example only show specific examples in car-
rying out the present invention. The technical scope of
the present invention is not limited to the aforementioned
embodiment and example. The present invention can be
variously modified without departing from the technical
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spirit or main features thereof, and the various modifica-
tions are also included in the technical scope of the
present invention.
[0073] For example, in the aforementioned embodi-
ment, the configuration of the intake system being ap-
plied to an underbone type motorcycle is shown, but the
kind of the motorcycle to which the intake system is ap-
plied is not limited. The intake system 5 of the present
invention can be applied to various motorcycles (includ-
ing a motor-assisted bicycle) such as a street motorcycle,
an off-road motorcycle, and a scooter type motorcycle.
Further, the intake system can be also applied to tricy-
cles, four-wheel cars and the like for traveling rough ter-
rains, besides motorcycles.
[0074] The present invention is an effective art for the
intake system for an internal combustion engine. Accord-
ing to the present invention, the intake pressure is re-
leased, and the resonance sound can be reduced. Ac-
cordingly, noise can be reduced.
[0075] According to the present invention, the intake
pressure can be released by the communication hole
which allows the introduction channel and the dirty side
chamber to communicate with each other halfway in the
introduction channel. Accordingly, the resonance sound
can be reduced, and the noise that is generated by the
intake system can be reduced.

Claims

1. An intake system for an internal combustion engine
that supplies air for combustion to the internal com-
bustion engine, comprising:

a casing in which a space is formed in an inside
thereof; and
in the inside of the casing,
a dirty side in which a dirty side chamber and an
introduction channel that introduces air into the
dirty side chamber are formed;
a clean side in which a clean side chamber is
formed;
a partition member being partition between the
dirty side and the clean side; and
an intake portion that takes air into the dirty side
from an outside of the casing,
wherein in the dirty side, a bulkhead portion,
which extends along a part of a side wall of the
casing from the intake portion to form the intro-
duction channel between the bulkhead portion
and the part of the side wall, is formed, and a
communication hole, which allows the introduc-
tion channel and the dirty side chamber to com-
municate with each other to allow air to flow ther-
ebetween, is formed midway in an extending di-
rection of the bulkhead portion.

2. The intake system for an internal combustion engine

according to claim 1,
wherein the communication hole is formed at a
downstream side in a flowing direction of air from the
intake portion.

3. The intake system for an internal combustion engine
according to claim 1 or 2,
wherein the communication hole is formed in a range
of 1/3 to 2/3 from an initial end to a terminal end in
the extending direction of the bulkhead portion.

4. The intake system for an internal combustion engine
according to any one of claims 1 to 3,
wherein in the bulkhead portion, a curved portion
that is curved in a vicinity of the intake portion, and
a linear portion that is formed in a substantially
straight line in a terminal end side of the curved por-
tion are formed, and the communication hole is
formed in the linear portion.

5. The intake system for an internal combustion engine
according to any one of claims 1 to 4,
wherein the communication hole is provided in a sub-
stantially central portion in a height direction of the
bulkhead portion.

6. The intake system for an internal combustion engine
according to any one of claims 1 to 5,
wherein the casing has a main body, and a lid mem-
ber that is attachably and detachably mounted to the
main body, and the bulkhead portion is integrally
formed in the lid member.
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