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Disclosed here Is a vehicle's intake device 50 comprising an intake pipe 51 for taking air in, an air cleaner case 53 provided with
an air cleaner 52 attached to the intake pipe and used to clean the air, a connection pipe 54 extended from the air cleaner case
53, and a carburetor 55 attached to the tip of the connection pipe 54 and used to supply a fuel to an engine 16. The intake pipe
51 1s provided with a first resonator /3 and the connection pipe 54 Is provided with a second resonator 93 so as to reduce air
Intake sounds respectively. Because the intake pipe Is provided with a first resonator and the connection pipe Is provided with a
second resonator such way so as to reduce air intake sounds respectively, each resonator can have a sufficient capacity. In
addition, the first resonator provided for the intake pipe makes It possible to reduce intake sounds resonant with one specific
frequency and the second resonator provided for the connection pipe makes it possible to reduce intake sounds resonant with
another specific frequency.
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ABSTRACT OF THE DISCLOSURE

Disclosed here is a vehicle’s intake device 50 comprising an intake pipe 51
for taking air in, an air cleaner case 53 provided with an air cleaner 52
attached to the intake pipe and used to clean the air, a connection pipe 54
extended from the air cleaner case 53, and a carburetor 55 attached to the tip
of the connection pipe 54 and used to supply a fuel to an engine 16. The
intake pipe 51 is provided with a first resonator 73 and the connection pipe
54 is provided with a second resonator 93 so as to reduce air intake sounds
respectively. Because the intake pipe is provided with a first resonator and
the connection pipe is provided with a second resonator such way so as to
reduce air intake sounds respectively, each resonator can have a sufficient
capacity. In addition, the first resonator provided for the intake pipe makes
it possible to reduce intake sounds resonant with one specific frequency
and the second resonator provided for the connection pipe makes it
possible to reduce intake sounds resonant with another specific frequency.

JJ-12284/ cs



10

15

20

25

30

CA 02460314 2004-03-05

VEHICLE'S INTAKE DEVICE

FIELD OF THE INVENTION

The present invention relates to a vehicle’s intake device.

BACKGROUND OF THE INVENTION

There is a well-known vehicle’s intake device that can reduce air intake
sounds with use of a resonator provided at its intake pipe (ex., Official

gazette of JP-A 73893/2001 (page 1 and Fig. 1)

Hereunder, the above conventional technique will be described with
reference to Fig. 1 of the official gazette of JP-A No. 73893/2001. However,
note that some of the reference numerals and symbols, as well as some
names of the parts in the official gazette are changed here.

Fig. 10 is identical to Fig. 1 of the official gazette of JP-A No. 73893/2001.
Fig. 10 shows a side view of an intake pipe 200 of a vehicle’s intake device
to be installed in an off-road vehicle.

The intake pipe 200 has a main opening 202 at its side wall 201 and a
resonator 203 covers this main opening 202. The resonator 203 has a drain
hole 204 that communicates with external. Particularly, the resonator 203

provided at the intake pipe 200 is used to suppress pulsation, thereby
reducing air intake sounds. An arrow in Fig. 10 denotes an air flow.

Generally, a large resonator is required to reduce air intake sounds from a
vehicle’s intake device.
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An intake pipe to be employed for such an off-road vehicle should be
designed in due consideration of cases in which the vehicle might run in
shallows of rivers and marshlands, so that the intake pipe must be
prevented from inundation when running in shallows. For example, the
intake pipe 200 is disposed between supplemental devices so as to form the
opening of the intake pipe in an upper portion of the vehicle. Particularly,
when a large capacity resonator 203 must be provided at the intake pipe
200, the layout of the intake pipe will come to be limited significantly.

Under such circumstances, it is an object of the present invention to
provide a vehicle’s intake device that can increase the capacity of the
resonator even in a limited layout so as to reduce the air intake sounds.

SUMMARY OF THE INVENTION
The present invention is characterized in that the vehicle’s intake device

comprises an intake pipe for taking air in, an air cleaner case provided
with an air cleaner attached to the intake pipe and used to clean the air, a
connection pipe extended from the air cleaner case, and a carburetor
attached to the tip of the connection pipe and used to supply a fuel to an
engine while the intake pipe is provided with a first resonator and the
connection pipe is provided with a second resonator for reducing air
intake sounds respectively.

If each of the resonators can have a sufficient capacity even in a limited
layout space, it will be able to reduce air intake sounds favorably.

This is why the first resonator is provided at the intake pipe and the
second resonator is provided at the connection pipe to reduce air intake
sounds respectively.

Because the intake pipe is provided with the first resonator and the
connection pipe is provided with the second resonator such way, each of
the resonators comes to have a sufficient capacity. Consequently,
pulsation is suppressed in each of the intake and connection pipes, thereby
air intake sounds are reduced in those pipes.
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Generally, it is rare that only one resonant frequency is used for an intake
device; usually, a plurality of resonance frequencies are used. In other
words, the intake pipe is provided with a first resonator, thereby reducing
air intake sounds resonant with one specific frequency and the connection
pipe is provided with a second resonator, thereby reducing air intake
sounds resonant with another specific frequency. The present invention
can thus reduce air intake sounds in a plurality of frequency bands

simultaneously.

The intake device according to an aspect of the invention is characterized
in that the second resonator is formed in a space located in front of the air
cleaner case and at a side of the connection pipe.

Generally, a dead space is often generated between a carburetor and an air
cleaner case.

This is why the second resonator is formed in such a space located in front
of the air cleaner case and at a side of the connection pipe in the intake
device of the present invention. Consequently, the dead space between
the carburetor and the air cleaner case is utilized effectively.

The intake device according to another aspect of the invention is
characterized in that the first and second resonators are settled in the
width of the air cleaner case respectively. |

Because the first and second resonators are settled in the width of the air
cleaner case such way, the first and second resonators are prevented from
interfering other parts disposed around there. Consequently, the vehicle’s
intake device is installed easily in the subject vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown in the drawings,
wherein:

Fig. 1 1s a side view of a vehicle in which an intake device of the present
invention is installed;
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Fig. 2 is a top view of the vehicle in which the intake device of the present

invention is installed;
Fig. 3 is a side view of the intake device of the present invention;

Fig. 4 is a top view of an intake pipe of the vehicle in which the intake
device of the present invention is installed;

Fig. 5 is a top view of a connection pipe of the vehicle in which the intake
device of the present invention is installed;

Fig. 6 is a top view of the intake device of the present invention,;
Fig. 7 is a front view of the intake device of the present invention;

Fig. 8 is an illustration for describing the first function of the intake device
of the present invention;

Fig. 9 is an illustration for describing the second function of the intake
device of the present invention; and

Fig. 10 1s identical to Fig. 1 of the official gazette of JP-A No. 73893 /2001.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereunder, an example of the present invention will be described with

reference to the accompanying drawings. Each drawing is premised to be
seen in the direction of the reference numerals and symbols.

Fig. 1 shows a side view of an off-road vehicle in which the intake device
of the present invention is installed. In the vehicle 10, a steering wheel
post 12 is attached to a 'front-part of a vehicle frame 11. A steering wheel 13
i1s attached rotationally at the top end of the steering wheel post 12. Right
and left front wheels 14 (the other side wheel 14 is not shown) are attached
rotationally to the front lower end of the vehicle frame 11. Right and left
rear wheels 15 (the other side wheel 15 is not shown) are attached
rotationally to the rear lower end of the vehicle frame 11. A power unit 18
is attached to a middle point of the vehicle frame 11 to drive those front
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wheels 14, as well as rear wheels 15. The power unit 18 consists of an

engine 16 and a transmission 17.

In Fig. 1, reference numerals are defined as follows; 21 denotes a front
guard for protecting the front side of the vehicle, 22 denotes headlamps, 23
denotes a cushion unit (a shock absorber) of front wheels 14, 24 denotes a
fuel tank attached to the vehicle frame 11, 26 denotes an oil cooler, 27
denotes a shroud for enclosing a fan of the oil cooler 26, 28 denotes an
exhaustion device connected to the front part of the engine 16, 29 denotes
another cushion unit for the rear wheels 15, 31 denotes a front carrier on
which things are placed, 32 denotes a rear carrier on which things are
placed, 33 denotes a front fender for covering both upper and rear portions
of the front wheels 14, 34 denotes a rear fender for covering both front and
upper portion of the rear wheels 15, 35 denotes a sheet, 36 denotes a step
on which the driver puts his/her foot, and 37 denotes a battery. Reference
numeral 50 denotes the vehicle’s intake device of the present invention.

Fig. 2 shows a top view of the vehicle in which the intake device of the
present invention 1is installed. In Fig. 2, right and left main frames 41 of
the vehicle frame 11 are disposed so as to be extended in the front-rear
direction from the center of the vehicle body and the engine 16 and the
vehicle’s intake device 50 are disposed between those main frames 41.

The exhausting device 28 is configured by a U-shaped exhaust pipe 42, a
middle exhaust pipe 43 connected to the tip of the exhaust pipe 42, and a
mutffler 44 attached to the tip of the middle exhaust pipe 43. In Fig. 2, the
exhaust pipe 42 is bent like a U letter and extended to the rear from the
engine 16 through the middle exhaust pipe 43.

Fig. 3 shows a side view of the vehicle’s intake device of the present
invention. The intake device 50 is configured by an intake pipe 51 for
taking air in, an air cleaner case 53 provided with an air cleaner 52 attached
to the intake pipe 51 and used to clean the air, a connection pipe 54
extended from the air cleaner case 53, a carburetor 55 attached to the tip of
the connection pipe 54 and used to supply a fuel to the engine 16 (Fig. 1).
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The air cleaner case 53 is configured by a case body 56 and a case cover 57
for covering the case body 56.

The case body 56 is configured by a first chamber 58 for flowing the air
through the intake pipe and a second chamber 59 provided with an air

cleaner 52 for cleaning the air.

The first chamber 58 is configured by an intake pipe connection part 61 for
connecting the intake pipe 51, a drain port 62 for draining water contained
in the air, and a connection pipe through-hole 63 through which the
connection pipe 54 is passed. The second chamber 59 is configured by
intake ports 65 for taking air into the air cleaner 52, and a connection pipe
connecting port 66 for connecting the connection pipe 54.

In Fig. 3, other reference numerals are defined as follows; 67 denotes a
drain hose connected to the drain port 62 and 68 denotes a clip for clipping
the drain hose 67 to the drain port 62.

Fig. 4 shows a top view of the intake pipe of the vehicle’s intake device of
the present invention.

The intake pipe 51 is configured by an opening cover (louver) 71 for
regulating the air flow, an intake pipe body 72 for flowing the air taken in

~ through the opening louver 71, and a first resonator 73 attached at a

middle point of the intake pipe body 72 and used to reduce air intake
sounds.

In Fig. 4, other reference numerals are defined as follows; 74 denotes a
band for fastening the first resonator 73 to the intake pipe body 72 and 75

denotes a screw for fastening the first resonator 73 to the intake pipe body
72.

The body of the intake pipe 72 is configured by an inlet side opening 77 for
fastening the opening cover 71, an outlet side opening 78 facing the case
body 56 of the air cleaner case 53, a first resonator side opening 79 facing
the first resonator 73, a support part 81 for supporting the first resonator
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73, and a plurality of outlet side opening stoppers 82 coming into the case
body 56 of the air cleaner case 53 respectively.

The first resonator 73 is provided with an intake pipe fitting port 83 that is
fit in the first resonator side opening 79 of the intake pipe body 72.

Fig. 5 shows a top view of the connection pipe of the vehicle’s intake
device of the present invention.

The connection pipe 54 is configured by a connection pipe body 92 and a
second resonator 93 attached at a middle point of the connection pipe body
92 and used to reduce air intake sounds.

The connection pipe body 92 is configured by a case side opening 94
provided at the case body 56 of the air cleaner case 53 (Fig. 3), a carburetor
side opening 95 provided at the carburetor 55 (Fig. 3), and a second
resonator side opening 96 facing the second resonator 93, and a projection
97 to be fit in the second resonator 93.

In Fig. 5, reference numerals are defined as follows; 98 and 99 denote
reinforcement ribs for improving the hardness of the connection pipe
body 92 and 101 denotes a case fitting part to be fit in the connection pipe
through-hole 63 of the case body 56.

The second resonator 93 includes a connection pipe fitting port 102 to be fit
in the second resonator side opening 96 of the connection pipe body 92 and

a locking part 103 locked by the projection 97 of the connection pipe body
92.

Fig. 6 shows a top view of the vehicle’s intake device of the present
invention. The intake device 50 is configured by an intake pipe 51 for
taking air in, an air cleaner case 53 provided with an air cleaner 52 attached
to the intake pipe 51 and used to clean the air, a connection pipe 54
extended from the air cleaner case 53, and a carburetor 55 attached to the
tip of the connection pipe 54 and used to supply a fuel to an engine 16 (Fig.
1). In the vehicle’s intake device 50, the intake pipe 51 is provided with a
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first resonator 73 for reducing air intake sounds and the connection pipe
54 is provided with a second resonator 93 for reducing air intake sounds.

For example, if the capacity of the resonator is secured enough even in a
limited layout space, the air intake sounds will be reduced favorably.

This is why the intake pipe 51 is provided with the first resonator 73 and
the connection pipe 54 with the second resonator 93 for reducing air intake
sounds respectively in the intake device of the present invention.

Because the intake pipe 51 is provided with the first resonator 73 and the
connection pipe 54 with the second resonator 93 such way, each of the
resonators 73 and 93 can have a sufficient capacity. Consequently, the
device can suppress pulsation, thereby reducing air intake sounds.

Generally, it is rare that such an intake device has only one resonant
frequency; it often has many resonant frequencies. This is why the intake
pipe 51 is provided with the first resonator 73 to reduce intake sounds
resonant to one specific frequency and the connection pipe 54 is provided
with the second resonator 93 to reduce intake sounds resonant to another
specific frequency. The device can thus reduce air intake sounds in a
plurality of frequency bands.

The vehicle’s intake device 50 includes the second resonator 93 formed in
a dead space located in front of the air cleaner case 53 and at a side of the
connection pipe 54.

Generally, such a dead space is often generated between the carburetor and
the air cleaner case in each intake device.

This is why the second resonator 93 is formed in such a dead space located
in front of the air cleaner case 53 and at a side of the connection pipe 54 to

utilize the dead space between the carburetor 55 and the air cleaner 53
effectively.
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Fig. 7 shows a front view of the vehicle’s intake device of the present
invention. The intake device 50 settles the first and second resonators 73
and 93 in the width L of the air cleaner case 53.

Because the first and second resonators 73 and 93 are settled in the width L
of the air cleaner case 53 such way, the first and second resonators 73 and
93 are prevented from interfering other parts disposed around there.
Consequently, the vehicle’s intake device 50 can be installed easily in the
subject vehicle.

Hereunder, the functions of the vehicle’s intake device 50 will be
described.

Figs. 8A and B show illustrations for describing the first function of the
vehicle’s intake device of the present invention respectively. Fig. 8A

- shows an air flow at a top view of the device and Fig. 8B shows the air

flow at a side view of the device.

In Fig. 8A, air is taken into the intake pipe 51 from the opening cover
(louver) 71 as shown by arrows al, then flown in the intake pipe 51 as
shown by an arrow a2, then into the first resonator 73 as shown by an
arrow a3. Because the air is flown in the first resonator 73 as shown by an
arrow a3, the first resonator 73 can function as if it has a larger diameter
intake pipe 51, thereby the air blow resistance is reduced. This is why the
intake sounds resonant with a specific frequency is reduced.

And, the air is flown in the intake pipe 51 as shown by an arrow a4, then
into the first chamber 58 of the air cleaner case 53 as shown by an arrow ab.
After that, the air is flown from the first chamber 58 into the second
chamber 59 as shown by an arrow a6. The air is then cleaned by the air
cleaner 52 installed in the second chamber 59 and the cleaned air is flown
into the connection pipe 54 as shown by an arrow a7, then into the second
resonator 93 as shown by an arrow a8. Because the air is flown into the
second resonator 93 in an arrow direction a8, so that the second resonator
93 can function as if it has a larger diameter connection pipe 54. The air
blow resistance is thus reduced. This is why intake sounds resonant with
another specific frequency is reduced.

JJ-12284 /cs



10

15

20

25

30

39

CA 02460314 2004-03-05

-10 -

In Fig. 8B, the air flows as shown at the side view of the vehicle’s intake
device. Arrows bl to b9 correspond to the arrows al to a9 in Fig. 8A. The
air flow shown in Fig. 8B is the same as that shown in Fig. 8A, so the
description for the air flow will be omitted here.

Figs. 9A and 9B show illustrations for the second function of the vehicle’s
intake device of the present invention. The horizontal axis denotes the
frequencies (Hz) of intake sounds and the vertical axis denotes the intake
sound levels (dB). Fig. 9A shows the effect of the first resonator 73 for
intake sound reduction and Fig. 9B shows the effect of a combination of
the first and second resonators 73 and 93 for intake sound reduction (the

same reference numerals as those shown in Fig. 6 are used here. And so
forth).

In Fig. 9A, the intake sound frequency characteristic 111 shown by a dashes
line denotes intake sound levels measured in the vehicle’s intake device
50 from which the first and second resonators 73 and 93 are removed and
the openings 79 and 96 of the first and second resonators 73 and 93 are
closed. Each intake sound frequency of the vehicle’s intake device 50 is
used as a parameter.

As a result, the intake sound frequency characteristic 111 is recognized
significantly in the measured intake sound frequencies, that is, the first to
fourth resonant frequencies P1 to P4.

The intake sound frequency characteristic 112 shown by a solid line
denotes the intake sound reduction characteristic of the first resonator 73,
which is intake sound levels measured in the vehicle’s intake device 50
from which only the second resonator 93 is removed and the second
resonator side opening 96 is closed. Each intake sound frequency of the
vehicle’s intake device 50 is used as a parameter.

In other words, the shaded areas Al to A4 denote intake sound reduction

levels of the first resonator 73. In the first and second resonant
frequencies, the intake sound is reduced significantly as shown in the
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areas Al and A2. In the third and fourth resonant frequencies P3 and P4,
the intake sound is reduced slightly as shown in the areas A3 and A4.

In Fig. 9B, the intake sound frequency characteristic 112 shown by a solid
line has the same curve as that of the intake sound frequency characteristic
112 in Fig. 9A.

The intake sound frequency characteristic 113 shown by an alternate long
and short dash line denotes intake sound levels measured by using both of
the second resonator 93 and the first resonator 73 and returning the
vehicle’s intake device 50 into the perfect state. Each intake sound
frequency is used as a parameter. In other words, the intake sound
frequency characteristics 112 and 113 can be compared with each other to
know the effect of the second resonator for intake sound reduction.

In other words, the shaded areas B1 to B5 denote the effects of the second
resonator 93 for intake sound reduction. More particularly, it will be
understood that the intake sound reduction is achieved by lower
frequencies than that of the first resonant frequency P1 shown in Fig. 9A
(refer to the area B1).

As shown in Figs. 9A and 9B, in the vehicle’s intake device 50, the intake
pipe 51 is provided with the first resonator 73 for reducing intake sounds.
The device 50 can thus reduce intake sounds resonant with one specific
frequency. And, the connection pipe 54 is provided with the second
resonator 93, so that the device 50 can reduce intake sounds resonant with
another specific frequency. This is why the device 50 can reduce intake
sounds in a plurality of frequency bands simultaneously.

In the above example, as shown in Fig. 6, while the intake pipe 51 is
provided with one first resonator 73 and the connection pipe 54 is
provided one second resonator 93, the number of resonators is not limited
only to that. For example, the intake pipe 51 may be provided two or more
tirst resonators and the connection pipe 54 may be provided with two or
more second resonators. The shape, size, disposition, and protruding
direction of those first and second resonators may be decided freely.
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In the above example, as shown in Fig. 6, while the intake pipe 51 is
provided with a separated first resonator 73 and the connection pipe 54 is
provided with a separated second resonator 93, the first resonator 73 may
be united with the intake pipe 51 and the second resonator 93 may be
united with the connection pipe 54.

Furthermore, in the above example, as shown in Fig. 1, the vehicle’s
intake device 50 is installed in an off-road vehicle 10. However, the
vehicle may not be such an off-road one; it may be any of motorcycles,
three-wheeled vehicles, or four- wheeled vehicles.

The present invention that configures the intake device as described above
has the following effects.

According to the present invention, each resonator can have a sufficient
capacity, since the intake pipe is provided with a first resonator and the
connection pipe is provided with a second resonator. Consequently, the
intake device can suppress pulsation, thereby it can reduce air intake
sounds.

Generally, it is rare that an intake device has only one resonant frequency;
it often has a plurality of resonant frequencies. This is why the intake pipe
is provided with a first resonator such way, thereby intake sounds
resonant with one specific frequency are reduced. And, the connection
pipe is provided with a second resonator such way, thereby intake sounds
resonant with another specific frequency are reduced. The present
invention can thus reduce intake sounds in a plurality of frequency bands
simultaneously.

According to an embodiment of the invention, the second resonator is
formed in a dead space located in front of the air cleaner case and at a side

of the connection pipe, so that the dead space between the carburetor and
the air cleaner case comes to be utilized effectively.

According to another embodiment of the invention, the first and second

resonators are settled in the width of the air cleaner case, so that the first
and second resonators are prevented from interfering other parts disposed
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around there. Consequently, the intake device is installed easily in the
subject vehicle.

Although various preferred embodiments of the present invention have
been described herein in detail, it will be appreciated by those skilled in the
art, that variations may be made thereto without departing from the spirit
of the invention or the scope of the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A vehicle’s intake device, comprising: an intake pipe for
taking air in; an air cleaner case having an air cleaner attached to said
intake pipe and used to clean said air; a connection pipe extended from
said air cleaner case; and a carburetor attached to the tip of said connection
pipe and used to supply a fuel to an engine; wherein said intake pipe
includes a first resonator for reducing air intake sounds while said
connection pipe includes a second resonator for reducing air intake

sounds.
2. The intake device according to claim 1; wherein said second
resonator is formed in a space located in front of said air cleaner case and

at a side of said connection pipe.

3. The intake device according to claim 1 or 2; wherein said first
and second resonators are settled in the width of said air cleaner case.

J]-12284/cs



CA 02460314 2004-03-05




CA 02460314 2004-03-05

Ol

lq. ‘.
"B -l
2 <€

%f. »
: -Q.;



CA 02460314 2004-03-05




82

82

CA 02460314 2004-03-05

/8

82

N R /7

L T n-‘r-'/

83

/4
/3

s aF S saw B SR S M S AR A Sy ~




CA 02460314 2004-03-05

14}

Fig. 5




CA 02460314 2004-03-05







CA 02460314 2004-03-05

Fig. 8




CA 02460314 2004-03-05

(9P) 13ATT ANNOS IMV.LINI

‘112

INTAKE SOUND FREQUENCY (Hz)

(a)

(8P) 1vAEEH

(8P) 13A371 ANNOS INVLNI

* INTAKE SOUND FREQUENCY (Hz)



CA 02460314 2004-03-05

Fig. 10







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - abstract drawing

