We claim:

[Claim 1]

A carburetor air vent tube piping structure for a saddle riding type vehicle, wherein the saddle
riding type vehicle (1) has an internal combustion engine (3) and an air cleaner case (7)
arranged forwafdly and rearwardly below a fuel tank (16), and wherein an intake air passage is
formed by an upstream side intake pipe (62) and a downstream side intake pipe (61) with a
carburetor (5) interposed between the upstream side intake pipe (62) and the downstream side
intake pipe (61), and wherein an air vent tube (8) is connected to one of left and right side
portions of the carburetor (5) and extends to the other side portion of the carburetor (5),
characterized in:

that the air vent tube (8) has a detouring portion top portion (80) detouring above the upstream
side intake pipe (62), and the detouring portion top portion (80) is supported at a higher
position than an upper portion of the upstream side intake pipe (62) by a supporting rib (71)
provided on the air cleaner case (7) upstream of the carburetor (5); and

that the air vent tube (8) includes a first air vent tube (8A) extending downward from the
detouring portion top portion (80), and a second air vent tube (8B) communicating with the
first air vent tube (8A) at a lower portion of the first air vent tube (8A), the second air vent tube
(8B) extending upward to terminate at a second air vent tube end portion having an upper

outside air inlet opening (83), which second air vent tube end portion is supported by the air

cleaner case (7).

[Claim 2]

The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 1, wherein on the other side of the carburetor (5), the air vent tube (8) is inserted through
and retained by an insertion hole (63a) formed in an upward-downward direction in a side

portion of the upstream side intake pipe (62).

[Claim 3]
The carburetor air vent tube piping structure or the saddle riding type vehicle as claimed in
claim 2, wherein both the first and second air vent tubes (8A and 8B) are vertically inserted

side by side through and retained by the insertion hole (63a).



[Claim 4]

The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 3, wherein the air cleaner case (7) includes a lower case (7A), an air cleaner element
holder (7B) covering an upward opening (7Aa) of the lower case (7A) and forming a clean
chamber (73) with a flange surface (7Bb) left outside a periphery of the opening (7Aa) of the
lower case (7A), and an air cleaner cover (7C) covering an upper portion of an air cleaner
clement (74) held on the air cleaner element holder (7B); and an upper part of the second air
vent tube (SB), adjoining the upper outside air inlet opening (83), is retained by the flange
surface (7Bb).

[Claim 5]
The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 4, wherein the air vent tube (8) has a lower outside air inlet opening (81) below a coupling

portion (82) of the first and second air vent tubes (8A, 8B), on an undersurface side of the

vehicle.

[Claim 6]
The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 5, wherein a drain tube (56) connected to a drain passage (55) of the carburetor (5) is

further coupled to an upperpart of the coupling portion (82) of the first air vent tube (8A).
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ABSTRACT

“CARBURETOR AIR VENT TUBE PIPING STRUCTURE FOR SADDLE RIDING
TYPE VEHICLE”

A carburetor air vent tube piping structure for a saddle riding type vehicle which
structure can prevent an air vent function from being hindered by reducing the entry of a fuel
from a carburetor into an air vent tube, and can improve air vent performance without
increasing the number of parts. A carburetor air vent tube piping structure for a saddle riding
type vehicle, the saddle riding type vehicle 1 having an internal combustion engine 3 and an
air cleaner case 7 arranged longitudinally below a fuel tank 16, and having an intake air passage
formed by an upstream side intake pipe 62 and a downstream side intake pipe 61 with a
carburetor 5 interposed between the upstream side intake pipe 62 and the downstream side
intake pipe 61, wherein a detouring portion top portion 80 of an air vent tube 8 connected to a
side portion of one of a left and a right of the carburetor, the air vent tube 8 detouring above
the upstream side intake pipe 62 and extending to a side of the other of the left and the right of
the carburetor 5, is supported at a higher position than an upper portion of the upstream side

intake pipe by a supporting rib 71 provided to the air cleaner case upstream of the carburetor.

Fig. 3
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COMPLETE SPECIFICATION

[See Section 10; rule 13]

“CARBURETOR AIR VENT TUBE PIPING STRUCTURE FOR SADDLE RIDING TYPE
VEHICLE”

HONDA MOTOR CO., LTD., a corporation of Japan, of 1-1, Minami-Aoyama 2-chome,
Minato-ku, Tokyo 107-8556, Japan,

The following specification particularly describes the invention and the manner in which it is
to be performed:



Carbﬁiehor Air Vent Tube Piping étructure for
Saddle Riding Tyﬁe Vehicle
[Technical Field} |
[0001]

The present invention relates to a piping structure
of an air vent tube attached to a carburetor in a saddle
riding type vehicle,

[Background Artj
{0002]

In a conventional saddle riding type vehicle having .
an internal combustion engine and an air cleanep case
arranged longitudinally bélow a fuel tank, and havipg an
intake air passage formed by a front intake pipe and a
rear intake pipe with a carburetor interposed between the
intake pipes, the outside air inlet opening of an air
vent tube of the carburetor is_disposedkat a position in
the ﬁicinity of the rear intake pipe, as shown in Patent
Document 1 below, for example.

[0003]

However;-in the saddle riding type vehiqle shown in

Patent Documént 1, while the outside air inlet opening is

located at a position higher than a road surface and thus
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provision is méde for suppressing the effect of a
traveling wind, there are a problem of the air vent tube
beiné clogged: by dust in the outside aif inlet opening
which dust occuré due to a moisture or a liguid within
the air vent tube, and a problem of external appearance
quality being degréded by dirt on members surrounding the
outside air inlet opening.

[Prior Art Documeant]

[Patent Document]

[0004]

[Patent Document 1}

Japanese Patent No. 4000188 (FIGS. 1 to 5)
[Summary of the Invention]

[Problem to be Solved by fhe Invention]
[0005]

The present invention has been made in view of such
related art. It is an object of the present invention to
provide a carburetor air vent tube pipigg structure for a
saddle riding type vehiclg which structure can prevent an
alr vent function from being hindered by reducing the
entry of a fuel from a carburetor into an air vent tube,
and can improfe-air vent performance without ipcreasing
the number of parts.

[Means for Solving the Problem]

3



[0006]

In order to solve the above problews, according to
an iﬁventionfoﬁ claim 1, there is proviaed a carburetor
air vent tube piéing structure for a saddle riding type
vehicle, the saddle riding type vehicle having an
internal combustion engine and an air cleaner case

arranged longitudinally below a fuel tank, and having an

intake air passage formed by an upstream side intake pipe

and a downstream side intake pipe wi?h a carburetor
interposed between the upstream side intake pipe an&‘the
downstream side intake pipe, wherein a detouring portion
top portion of an air vent tube connected to a side
portion of one of a left and a right of the carburetor,
the air vent tube detouriﬁg above the upstream gide
intake pipe and extending to é side of the other of the
left énd the right of the carburetor, is supported at a
higher position than an upper portion of the upstream
side intake pipe by a supporting rib préﬁided to the air
cleaner case ubstream of the carburetor.
[0007]

According to an invention of claim 2, in the
carburetor airvvent tube piping structure for phe saddle
riding type ﬁehicle according to claim 1, on the side of

the other of the left and the right of the carburetor,
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the air vent tube is inserted into and retained by an
insertion hole formed by die cutting in an upward-
downﬁard direction in a side portion of-the upstream side
intake ‘pipe.

[0008]

According to an invention of claim 3, in the
carburetor alr vent tube piping structure for the saddle
riding type vehicle according to c¢laim 2, the air vent
tube includes: a first air vent tubg passing from the
detouring portion top portion through.the insertion-hole
and extending downward; and a second air vent tube
communicating with the first air vent tube in a coupling
portion of a lower portion of the first air vent tubé,
the second ailr vent tubé ﬁassing through the insertion
hole and extendling upward, a éide of an upperhdutside air
inlet opening of an end portion of the second air vent
tube being supported by the air cleaner case again; and
wherein the first and second air vent tdbes are
vertically inserted into and retained by the insertion
hole side by side.

[0009]

Accordiﬁg to an invention of c¢laim 4, in the

carburetor air vent tube piping structure for the saddle

riding type vehicle according to claim 3, the air cleaner
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cage inéludes:‘a lower case; an air cleaner element
holder covering an upward opening of the lower case and
forming a cIean'chamber with a flangé sﬁrface left on a
periphery of the.opening of the lower case; and an air
cleaner co?er covering an upper portion of an air c¢leaner
element on the air cleaner element holder; and the side
of the upper outside air inlet Qpening of an upper part
of the second air vent tube is retained by the flange
surface.

tOOlO]

According to an invention of claim 5, in the
carburetor air verit tube piping structure for the:saddle
riding type vehicle according to claim 4, the'air vent
tube also has a lower oﬁtéide alr inlet opening below the
coupling ﬁortion on an undersurface side of the vehicle.
(o011l

According to an invention of c¢laim 6, in the
carburetor air vent tube piping structuge for the gaddle
riding type vehicle according to claim 5, a drain tube
connected to a drain passage of the carburetor is further
coupled to an upper part of the coupling portion of the
first air Vent.tube.

[Effect of the Invention]

[oo12]
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Accordiﬁg to the carburetor air vent tube piping
structure for the saddle riding type vehicle according to
the inventidnv@ﬁ claim_l, because the détouring portion
top portion of tﬁe airrvent tube is supported at a
position higher than the upper portion of the upstream
side intake pipe by the supporting rib of the air cleaner
case, the entry of a fuel from the carburetor into the
alr wvent tube is feduced“ Thus, an air wvent fﬁnction is
performed more reliably, and air vent performance can be
improvéd without an increase in the'nﬁmber of partsi
[0013]

h

According to the invention of claim 2, in addition
to the effect of the invention of claim 1, it-is possible
to retain the air vent tube by the upstream side intake
pipe without complicating a p?ocess of manufaqturing the
upstream side intake pipe, and. assemble the air vent tube
without increasing the number of parts.

[0014] )

According to the invention of claim 3, in addition
to the effect of the invention of claim 2, while the
retaining structure is simplified by retaining the first
and sececnd aif'vent tubes by the upstream side intake
pipe at a cohmon.retaining position, variations in

internal pressure are suppressed with the air vent tube
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formed long, aﬁd the effeét of a traveling wind is
further reduced by the upper outgide air inlet opening,
SO tﬁat air Ventvperformance is improvea.

f[0015] ~

According to the invention of c¢laim 4, in addition
to the effect of the invention of claim 3, in work of
replacement of the air cleaner element, the air cleaner
element can be replaced without the second air vent tube
being removed. Maintainability is therefore improved.
[oo1s]

According to the invention of claim 5, in addition
to the effect of the i;vention of claim 4, the upper and
lower outside air inlet openings of the air vent tube are
arrangéd so as to be disffibuted verticaily in the
vehicle. Dirt in the upper oﬁtside air inlet ppening isg
érevented by guiding a moisture and a liquid component to
the lower outgide air iﬁlet opening, and the effect of a
traveling wind is prevented by the uppe£ outside air
inlet opening located on the flange surface of the air
c¢leaner case and below the fuel tank. Therefore high air
vent performance can be ensured over a long period of
time.

[0017]

According to the invention of claim 6, in addition

v
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to the effect bf the invention of claim 5, also for a
moisture or a liquid from the drain passage, the lower
outside air ‘inlet opening of the air veﬁt tube is shared
as an odutlet for‘the moisture or the liquid. Thereby
parts affecting peripheries thereof can be reduced while
assemblability is maintained. Thus a degradation in,
external appearance quality can be prevented.

[Brief Description of the Drawings],

[0c1s]

[FIG. 1]

FIG. 1 is a right side view of a motorcycle
according to a present embodiment.
[FIG. 2]

FIG. 2 is a right éide top perspective view of the
central portion of the motorc?cle shown with covers
removed, the right side top perspective view
corresponding substantially to the direction of an arrow
II in FIG. 1. | )

[FIG. 3]

FIG. 3 is a right side perspective view looking
down on the undersurface side of the vehicle from the
side of a conﬁecting tube and an air cleaner case, the

right side perspective view corresponding substantially

to the direction of an arrow IIT in FIG. 2.



[FIG. 4]

FIG. 4 is a left side top perspective view of a
carbﬁretor ofr the motorcycle and periphéries thereof, the
left éide top pefspective view corresponding
substantially to the direction of an arrow IV in FIG. 2.
[FIG. 5]

FIG. S is a left side view of the carburetor
according to the present émbodiment.

[FIG. &]

FIG. 6 is a sectional view of'ﬁhe front of thé
carburetor as viewed in the direction of arrows from a
line VI-VI in FIG. 5.

[FIG. 7]

FIG. 7 is a scheméfic perspective view of ‘the
arrangement of an air vent tube formed by a first and a
gsecond air vent tube and a drain tube, the schematic
perspective view corresponding substantially to the
direction of an arrow VIT in FIG. 4, Iﬁ;identally, an
arrow IT, an arrow III, and an arrow IV in FIG. 7
indicate approximate perspective directions of FIG. 2,
FIG. 3, and FIG. 4, respectively.

[FIG. 8] |
FIG. é is a top view of the air cleaner case and

the connecting tube, the top view corresponding to the
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direction of én arrow VIII in FIG. 7.
[FTIG. 9]

| FIG. '9' is a left sectional view 5f the air cleaner
case, the left éectional.view being taken in the
direction of arrows from a line IX-IX in FIG. 8.
[Mode for Carrying‘Out the Invention]
[0019]

A carburetor air vent tube piping structure for a
saddle riding type vehicle according_to one embodiment of
the present invention will be described with reference to
FIGS. 1 to 9.

In the presegk embodiment, the saddle riding type
vehicle is a motorcyele 1 having an inte;nal combustion
engine 3. Directions suéﬂ as a forward directiqﬂ, a
rearward direction, a left direction, a right_direction,
an upward direction, a downward direction, and the like
in the description of claims and the present
specification are in accordance with thé direction of thg
vehicle (motorcycle) provided with the carburetor air
vent tube piping structure according to the present
embodiment. |

In the arawings, an arrow FR indicates the forward

direction of the vehicle, an arrow ILH indicates the left

direction of the vehicle, an arrow RH indicates the right
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direction of Ehe vehicle, and an arrow UP indicates the
upward direction of the vehicle.
[002'0] g

‘As shown in FIG. 1, which shows the right side of
the motorcycle (“saddle ridihg type vehicle” in the
present invention)zl according to the present embodiment,
a main frame 21 of a vehicle body frame 2 of the
motorcycle 1 according to the present embodiment extends
rearward from a head pipe 20 through‘a center in a
vehicle width direction while tilting.slightly downward,
and then bends downward to form a main éteeply inclined
portion 2la, and further a down frame 22 extends
obliquely rearward and downward from the head pipe 20
through the center in tﬁe'vehicle width directigh.

[0021]

The front portion of a crankcase 30 in the internal
combustion engine 3 is attached to a supporting bracket
22a on th¢ lower portion of the down fréﬁe 22 by bolts 23
at two upper and lower positions. The rear portion of the
crankcase 30 is attached to a supporting bracket 21b on
the lower portion of the main steeply inclined portion
2la of the maiﬁ-frame 21 by bolts 24 at two upper and

lower positions. The internal combustion engine 3 is

thereby supported by the vehicle body frame 2.
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A pair of left and right seat rails 25 extends
rearward from the bent portion of the main frame 21 while
forming a béntiportion midway. A back étay 26 coupling
the bent portion‘of the seat rail 25 to the central
portion of the main steeply inclined portion 21a supports
the seat rail 25.

[0022]

In the vehicle body frame 2 as described above, the
head pipe 20 pivotally supports a frpnt fork 10. The
lower end of the front fork 10 rotatably supports a front
wheel 11. Steering handlebars 12 are provided at an upper
end of a pivot of the front fork 10. A rear fork 13 whose
front end is rotatably supported by a pivot shaft 27
provided to the lower pdrfion of the main frameA21
extends rearward. The rear end of the rear fork 13
rotatably supports a rear wheel 14. A rear cushion 15 is -
interposed between the central portion of the rear fork
13 and the back stay 26. F
[oo23]

A fuel tank 16 is installed so as to straddle both
of the left side and the right side of the main frame 21.
A seat 17 is pfovided in the rear of the fuel tank 16 so
as to be supﬁorted by the seat rails 25. |

A front cover 18A covers the upper portion of the

3



S R T e E

down frame 22 6f the vehicle body frame 2 from both of
the left side and the right side. A side cover 18R covers
both-of the left side and the right sidé between the
internal combustion engine 3 and the seat 17. A rear
cover 18C covers the rear half of the seat rails 25.
[0024]

The internal combustion engine 3 and an air cleaner
case 7 in the rear of the internal combustion engine 3
are arranged longitudinally below the fuel tank 16.

The internal combustion engine.3 in the presept
embodiment is integrally provided with a transmission 4
in a rear portion within the crankcase 30 to forﬁ a so-
called power unit. The internal combustion engipeVB in
the present embodiment is-an SOHC type four-stroke-cycle
internal combustién engine having an airncoolgd gingle
cylinder which internal combustion engine is mounted in
the motorcycle 1 with a crankshaft 31 of the internal
combustion engine 3 orientated in the Véhicle width
direction, that is, the left-xight direction of the
motorcygle 1, and with the cylinder rising in a-state_of
slightly leaning forward.

{0025] |
A cylinder_block 32 and a cylinder head 33 are

stacked in order obliquely above the crankcase 30 that

13y



rotatably suppgrts the cfankshaft 31 of the internal
cémbustion engine 3, and are fastened integrally with
eachiother. 'Acylinder head cover 34 ié put on the
cylinder head 331 The cylinder block 32, the cylinder
head 33, and the cylinder head cover 34 are projectéd
from the crankcase 30 in a state of slightly leaniﬁgg
forward.

[0026]

In addition, a main shaft 41'§nd a counter shaft 42
are disposed in the rear portion of'the crankcase 30 s0
as to be parallel witﬁ the crankshaft 31. A plurality of
sets of speed change gears of the main shaft 41 and the
counter shaft 42, which speed change gears are not shown
~in the figures, are in ﬁeéh with each other at all times
to form the transmission 4. |

The counter shaft 42 penetrates the crankcase 30 in
the left direction and projects to the outside. The
counter shaft 42 forms a final output sﬂaft of the
internal combustion engine 3. An output sprocket 28 is
spline-fitted to the projecting part of the counter shaft
42,

A drive'chain 2% wound around the output sprocket
28 is stretched over a driven sprocket l14a on the side 6f

the rear wheel 14 to form a chain transmission mechanism.

3



Thus power is Eransmitted to the reax wheel 14.
[0027]

A metallic intake pipe (“downstréam side intake
pipe” in the preéent invention) 61 that is connected to
an intake port 33a of the cylinder head 33 and which
extends rearward is connected to a carburetor 5. The
carburetor 5 is coupled to the air cleaner case 7 on an
upstream side which air cleaner case is located in the
rear of the carburetor 5 via a Conﬁ§§ting tube (“upstream
side intake pipe” in the present inveﬁtion) 62 made of a
hard rubber.

That is, the connecting tube 62 and the intak; pipe .
61 arranged longitudinally with the carburetor 5
interposed therebetween‘fbrm an intake air passage from
the air cleaner case 7 to the intake port 33aAof the
cylinder head 33.

[(0028]

An exhaust pipe 65 extending froﬁ£ward from the
¢ylinder head 33 bends downward, further bends rearward,
extends rearward and on the right side along the
~undersurface of the crankcase 30, and is coupled to a
muffler 66 diéposed to the right of the rear wbeel 14.

[0029]

FIG. 2 is a right side top perspective view of the

16



central‘portioﬁ of the motorcycle 1 shown with the covers
18A to 18C removed, the right side top perspective view
corréspondiﬁg‘Substantially to the direétion of an arrow
IT in FIG. 1. Aé shown in FIG. 2, the intake pipe é1
connected to the intake port (see FIG. 1) 33a opening in
the rear of the'cyiinder head 33 of the internal f
combustion engine 3 extends rearward and is connected to
the carburetor 5.

[0030] _

Ag ghown in FIG. 5, which showé the left side.of
the carburetor 5 according to the present embodiment, and
FIG. 6, which shows a cross section of the front of the
carburetor 5 as view%d in the direction of arrows from a
iine VI-VI in FIG. 5, the.carburetor 5 is a publicly
known negative pressure actuation type carburgtor
including a venturi portion formed by a negative pressure
actuation type venturi piston and a throttle wvalve, which
are not shown in the figures, in an air£low passage 50
disposed in a forward—fearward direction. A float chamber
51 that temporarily stores a fuel until the fuel is
supplied to the airflow passage 50 is provided below the
venturi portiﬁnu

A floét‘not shown in the figufes.isvincluded in the

float chamber 51. A float valve opened or closed

17



according to vértical movement of the float that follows
the liguid level of the fuel acts to supply the float
Achamﬁer 51 with fhe fuel supplied under-pressure at all
times due to a gfavity fall thereof from the fuel tank 16
g0 as to maintain a constant height of the liquid level.
The fuel is thus stored without overflowing.

[0031]

Therefore, the ingide of the float chamber 51 needs. -
to be maintained at atmospheric pressure at all times to
maintain the buoyancy of the float préperly and supp;y
the fuel to the venturi portion properly. As shown in FIG.
2 and FIG. ‘4, an alr vent tube 8 that makes a:space 5la
above the liquid level of the fuel in the float'chamber
51 {see FIG. &) communiéaﬁe with an external atmospheric
‘space is provided to secure véntilation to thg outsgide.

As shown in FIG. 6, a vertical through hele 52
communicating with the space 5la above the liguid level
of the fuel in the float chamber 51,andtextending upward
and a horizontal through hole 53 éommunicating with the
vertical through hole 52 and extending in the left
direction are provided in the wall of the carburetor 5.

As shown in FiG. 5 and FIG. 6, the horizontal phrough

hole 53 opens in the left side portion of the carburetor

5. The air vent tube 8 is connected to an opening portion
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54, A publici§ known connecting structure may be used as
appropriate.
[0032] gy

However, ﬁhen the fuel within the float chamber 51
flows into the air vent tube 8 and clogs the air vent
tube 8 due to violent jolting of the motorcycle 1 or,the
like, or when the ventilation of the air vent tube 8 is
hindered by the adhesion of a dust or the like from the
outside to the air vent tube 8 which adhesion isg caused
by a moisture such as a fuel vapor, a cdndensatep or‘the
like, the air prassure of the float chamber 51 cannot be
maintained at atmospheric press;re. Abnormalities in the
actuation of the float wvalve and the supply of the fuel
to the wventuri portion méf thué occur. A piping structure
for the air vent tube 8 for a%oiding the abno;mélities is
desired.

In addition, it is necessary to avoid subjecting
the air vent tube 8 to a negative pressdre due to an
effect of a traveling wind of the motorcycle 1.

[0033]
In the present embodiment, the air wvent tube 8§
includes a firét air vent tube (“first air vent tube” in

the present invention) 8A connected to the carburetor 5

and a second air vent tube (“second air vent tube” in the
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present'invention) 8B conﬁected to the first air vent
tube 8A .
[0034] Ty

lFIG. 4 is.a left side top perspective view of the
cafburetor 5 of the motorcycle 1 and peripheries thereof
that are shown with the covers 18A to 18C removed, the
left side top perspective view corresponding
substantially to the direction of an arrow IV in FIG. 2.
FIG. 4 shows the first alxr vent tubg 8A connected to the
opening portion 54 in the left side ‘portion of the |
carburetor 5 and extended obliquely rearward and upward.
[0035] | :

The first air vent tube 8A connected to the opening

portion 54 in the left éide portion of the carburetor 5
extends obliquely rearward ana upward, and thgn detours
around the upper part of the connecting tube 62 from the
left to the right, as shown in FIG. 2. A detouring
portion top portion 80 of the first airhvent tube 8A
extends to the right with respect to the carburetor 5.
The first air vent tube 8A then bends downward, -and
extends to a lower outside air inlet opening 81 opening
in the undersﬁrface of the vehicle (see FIG. 3).

{OO3Gj

Supporting ribs 71 provided at an upper front end
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edge 7a of the\air cleaner case 7 on the upstream side
which air cleaner case 7 is located in the rear of the
carbﬁretor 5 support the detouring portion top portion 80
of the first air.vent tube 8A at a higher position than
the upper portion of the connecting tube 62. Thus, even
when the motorcyclé 1 is shaken greatly or inclined, . the
entry of the fuel from the float chamber 51 of the
carburetor 5 into the first air wvent tubeVSA is reduced.
'In addition, a fuel that has entered flows down and
returns to the float cﬁamber 51 easily. Even if theye is
a fuel that goes over the detouring portion top portion
80, ;he fuel flowsjdown to the lower outside alr inlet
opening 81 and is discharged from the lower outside air
inlet opening 81i. An air‘vent function is therefore
prevented from being hindered; Thus, the air Yent
function is performed more reliably, and air wvent
performance can be improved without an increase in the
number of parts of the air vent tube 8.L
[0037]

When the first air vent tube 8A extends downward on
the right side with respect to the carburetor 5 and on
the right of ﬁhe connecting tube 62, the first'air vent

tube 8A is inserted into and retained by an insertion

hole 63a formed by die cutting in the upWard—downward
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direction in tﬂe right siae portion of the connecting
tube 62.°

The conngeting ﬁube 62 is made of a molded hard
rubbher. Even wiﬁh a simple constitution formed by a
molding die divided into two upper and lower parts, a
retaining portion 63 having the insertion hole 63a in the
die cutting direction, that is, the upward-downward
direction can be formed on the side surface of the
connecting tube 62.

Tt is therefore possible to reﬁain-the first éir
vent tube 8A by the connecting tube 62 without
complicating a process of manufacturing the connecting
tube 62, and assemble the first alr vent tube-8A without
increasing the number of parts. |
[0038] .-

FIG. 3 is a right side perspective view looking
down on the undersurface side of the vehicle from the
side of the connecting tube 62'and the gir cleaner case 7,
in substantially the direction of an arrow III in FIG. é,
which is shown with the cévers 18A to 18cC remo#ed. As
shown in FIG. 3, the first air vent tube 8A passing
through the iﬁsertion hole 63a of the connecting tube 62

and extending downward extends to the central side of the

vehicle in the left direction while supported by
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supporting hooks 72 provided on a front end side bottom
surface 7b of the air cleaﬁer case 7, then extends
downﬁard aga'in, and opens downward in tﬁe undersurface of
the vehicle, thefeby forming the lower outside air inlet
opening 81.

[0039] | " .

A first Y-shaped tube {(“coupling portionJ in the
present invention) 82 branching upward is interposed in
the lower portion of the fifst air Vent tube 8a, that is,
~slightly abéve the lower outside air inlet opening 81.
The second air vent tube 8B is connected to the side of a
branch tube 82a of the fiirst Y-shaped tubé 82.- The second
air vent tube 8B extends upward alongside of the first
alr vent tube 8A and inlaﬁ opposite direétion from the
first air vent tube 8A, then éxtends to the r;éht while
supported by the supporting hooks 72 on.the front end
side bottom surface 7b of the ailr cleaner case 7, then
bends upward, passes through the insertion hole 63a of
the connecting tube 62 and extends upward, then diverges
from the first air vent tube 8A, and extends rearward and
is supported by the top surface of the air cleaner case 7.
The end portién—of the second air vent tube 8B forms an
upper outsidé alr inlet opening 83.

[0040]
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Therefofe, the first air vent tube 8A and the
second air vent tube 8B are vertically inserted into and
retained by'thevinsertion hole 63a of tﬁe connecting tube
62 side by side.. The retaining portion 63 formed by the
connecting tube 62 ig thus made common to the first and
second alr vent tubes 8A and 8B, so that a retaining,
structure is simplified.

In addition, the first and second éir vent tubes 8A
and 8RB form a long air wvent tube 8.‘ Thus, wvariations in
internal pressure are suppressed. Thé effect of a
traveling wind on the air vent tube 8 is thereby further
reduced. Therefoge air vent performance is improved.
[0041]

As described abové; in addition té the upper
outside air inlet opening 83,‘the air vent tupe 8 is
provided with the lower outside air inlet opening 81 on
the undersurface side of the vehicle below the first Y-
shaped tube 82 serving as a coupling pogtion coupling the
first air vent tube 8A and the éecond air vent tube 8B to
each other. The upper and lower outside air inlet
openings 83 and 81 of the air vent tube 8 are thus
arranged so aé to be distributed vertically in.the

vehicle. Dirt in the upper outside air inlet opening 83

in the upper part is prevented by guiding a moisture such
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as a fuel vapof or the like and a ligquid component such
as a fuel or the like to the lower outside air inlet
opening 81 in» the lower part and dischafging the moisture
and the liquid cémponent from the lower outside air inlet
opening ?1, and the effect of a traveling wind is
prevented by the upper outside air inlet opening 83
located at a higher position than a road surface and
below the fuel tank. Therefére high air wvent performance
is ensured over a long period of time.

[(0042]

In addition, as shown in FIG. 3, a drain tube 56 is
connected to:a drain passage 55 in a bottom portion.
communicating with the float chamber 51 of the carburetor
5 (see FIG. 5). The draiﬁ tube 56 extenas obliquely
downward, and isg coupled to tﬁe side of a branch tube 85a
- of a second Y-shaped tube 85 that is interposed above the
first Y-shaped tube 82 in the first air vent tube and
which branches upward. The drain tube 5% communicates
with the branch tube 85a of the second Y-shaped tube 85.
Incidentally, a coﬁnecting structure for connecting the
drain tube 56 to the drain passage 55 is a publicly known
appropriate stiucture.

[0043]

Therefore, a moisture such as a fuel vapor oxr the

1
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like or a 1iquid such as a fuel or. the like from the
drain passage 55 flows into the first air Vént tube 8A
via ﬁhe drain: tube 56, and can be dischérged from the
lower ocutside aif inlet opening 81. By sharing the lower
outside air inlet opening 81 as an outlet for the
moisture or the liduid, agsemblability is maintained, and
parts affecting peripheries thereof due to the moisture
or the liquid can be reduced. Thus a degradation in
external appearance quality can be prevented.

Incidentally, the drain passagé 55 is normally
closed by a stopper bolt 55a (see FIG. 3), and is opened
when a fuel within the float chamber 51 i1s digcharged and
replaced, for example.

[0044]

The arrangement of the'air vent tube 8 ﬁormed by
vthe first and second air vent tubes 8A and 8B and the
drain tube 56 éescribed above is shown in FIG. 7 as a
schematic perspective view cor;espondin& substantially to
the direction of an arrow VII in FIG. 4.

An arrow II, an arrow III, and an arrow IV in FIG.
7 indicate approximate perspective directions of FIG. 2,
FIG. 3, and FiG; 4, regpectively. |
[o045]

As shown in FIG. 7, the detouring portion top
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portion'so of Ehe first air vent tube 8A is supported by
the supporting ribs 71 of the air Eleaner case 7 above
the éonnectfng,bube 62. The first air &eht tube 8A 1sg
passed downward fhrough,the insertion hole 63a of the
connecting tube 62, is then supported by the supporting
hooks 72 of_the air cleaner case 7, extends in the left
direction to the central side of the vehicle, and
thereaftér extends downward.

On the other hand, the second'air vent tube 8B
coupled to the first air vent tube 8A> and communicating
with the first air vent tube 8A in the lower part extends
upward, ig then supported by the supporting hooks 72 of
the air cleaner case 7, extends to the right side of the
vehicle, further turns ﬁpﬁard, passes up&ard through the
insertion hole 63a of the conﬁecting tube 62,-and is
thereafter supported by the top surface of the air
cleaner case 7. A supporting structure by which the air
vent tube 8 is supported on the air cleéner case 7 will
~be described in the following with reference to FIG. 8
and FIG. 9.

{0046]
FIG. 8 is a top view of the air cleaner case 7 and

the connecting tube 62, the top view corresponding to the

direction of ‘an arrow VIIT in FIG. 7. FIG. 9 is a left

77



sectional View‘of the ailr cleaner case 7, the left
sectionaliview being taken in the direction of arrows
from.a line IX+IX in FIG. 8.

Ag shown in FiG. 9, the air cleaner case 7
includes: a lower caée 7h madé of a resin, the lower case
7A widely opening dpward; an air cleaner element holder
7B made of a resin, the air cleaner element holder 7B
having an air cleaner element retaining portion 7Ba in
the center of an upward opening 7Aa'of the lower case 7A,
covering the opening 7Aa with a flangé surface 7Bb left
on a periphery, and defining a clean chamber 73; and an
air cleaner cover 7C made of a regin, the air cleaner
cover 7C covering the upper portion of an air -cleaner
element 74 retained by thé air cleaner eiement retaining
portion 7Ba, and defining a dirty chamber 75._

[0047]

An upstream end 62a of the connecting tube 62 is
inserted into and fixed to thé‘front ené gside of the
lower éase 7A. A downstream end 62b of the connecting
tube 62 is connected to the carburetor 5.

The air cleaner element holder 7B includes the
central ailxr cieaner element retaining portion 7Ba and the
flange surfaée 7Bb on the periphery of the air cleaner

element retaining portion 7Ba. The periphery of the

+
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flange Surface\7Bb.is air£ightly fastened to the
periphery of the upward opening 72a of the lower case 7A.
Thus; the opening 7Aha is closed, and thé clean chamber 73
is defined. The‘air cleaner element retaining portion 7Ba
has a retaining structure that allows an airflow from the
dirty chamber 75 to the clean chamber 73 through the,
cleaner element 74 retained by the air cleaner element
retaining portion 7Ba.

An intake air duct 76 is attaphed to the upper
portion of the air cleaner cover 7C. lAn outside air
flowing from the intake air duct 76 into the dirty_
chamber 75:is cgleaned through thé cleaner element 74,
enters the c¢lean chamber 73, passes through the
connecting tube 62, the-cérburetor 5, ana the intake pipé
61, and is sucked into the in£ake port 33a of_the
internal combustion engine 3.

[0048]

Thé above-described supporting ribs 71 for
supporting the detouring portion top portion 80 of the
“first air vent tube 8A aré provided at two positions of
the upper portion of a connecting tube inserting portion
72b of the loﬁer case 7A, which upper portion forms the

upper front end edge 7a of the air cleaner case 7 (see

FIG. 2).
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On the éther hand,vthe retaining portion 63 having
the above-described insertion hole 63a which retaining
portion reta'ing the first and second aif vent tubes B8A
and 8B such thatlfhe first and second air vent tubes 8A
and 8B are vertically inserted in the insertion hole 63a
side by side is poéitioned on the right side portion,of
the inserted and fixed connecting tube 62 (see FIG. 2 and
FIG. 3).

In addition, the above—described supporting hooks
72 by which the first and second air &ent tubes 8A énd 8B
are supported side by side_are provided at two positions
of tﬁe front end side bottom surface 7b of the lower case
75 (see FIG. 3).

{0049]

Further, as shown in FIG. 8, a guide hopk 77 for
guiding'the gecond air wvent tube 8B that passes through
the insertion hole 63a and which extends upward is
projected from both of the lower case 7A located above
the insertion hole 63a and the flange surface 7Bb of the
air cleaner element holder 7B {(see FIG. 2 and FIG. 3):
Locking hooks 78 and 79 for holding the second air vent
tube 8B that ﬁasses through the guide hook 77 gnd which

extends rearward on the air cleaner case 7 are further

provided on the flange surface 7Bb of the air cleaner
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case 7 (see FIG. 2 and FIé. 3). The side of the upper
outside air inlet opening 83 of the upper part of the
secbﬁd alr vent tube 8B 'is retained on Ehe flange surface
7Bb bf'these locking hooks 78 and 79.
[0050] |

As described above, in the air vent tube piping
structure éccording to the preéent empbodiment, the air
vent tube 8 is retained by the supporting ribs 71, the
supporting hooks 72, the guide hook:??, and the lécking
hooks 78 and 79 formed integrally with the alr cleaner
case 7, the insertion hole 63a of the retaining portion
:63 molded integrally with the connecting tube 62, and the
like. Therefore the alr vent tube 8 can be assembled
easily with the number df‘parts for piping reduced.
[a051] |

Features of the carburetor air vent tube piping
structure for the motorcycle 1 according to the present
embodiment described above will be summérized in the
following.
[0052]

In the motorcycle 1 having the internal combustion
engine 3 and ﬁhe air cleaner case 7 arranged

longitudinally below the fuel tank 16, and having an

intake air passage formed by the connecting tube 62 and
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the intake pipé 61 with the carburetor 5 interposed
between the connecting tube 62 and the intake pipe 61,
the &etourin@*portion top portion 80 of.the air vent tube
8 connected to tﬁe left side portion of the carburetor 5,
the air vent tube 8 detouring above the connecting tube
é2 and extending to the right of the carburetor 5, is
supported at a higher position than the upper portion of
the upstream side intake pipe 62 by. the suppo;ting ribs
71 provided on the air cleaner case'7 upstream of the
carburetor.S. |
[0053]
N
3 Therefore, because the detouring portion top
portion 80 of the air vent tube 8 is supported at a
position higher than thé ﬁpper portion of the connecting
tube 62 by the supporting ribé.71 of the air gieaner case,
7, the entry of a fuel from the carburetor 5 into the air
vent tube 8 is reduced. Thus, an air vent function is
performed more-reliably, and air vent pérformance can be
improved without an increase in the number of parts.
[0054]

In addition, on the right side of the carburetor 5,
the air vent ﬁube 8 is inserted into and retained by the

insertion hole 63a formed by die cutting in the upward-

downward direction. in the side portion of the connecting
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tube 62. It ié therefore-possible to-retain the air vent
tube 8 by the connecting tﬁbe 62 without complicating a
précéss of ménufacturing the connecting_tube 62, and
assemble the air‘vent tube 8 without increasing the
number of parts.

[0055] o | .

In addition, the air vent tube 8 includes: the
first air vent tube 8A passing from the detouring portion
top portion 80 through the insertioq hole 63a and
ektending downward; and the second aif vent tube 8B
communicating with the first air vent tube 8A at the
first Y-shaped tube 82 of the lower portion of the first
air vent tube 8A, the second air wvent tube 8B -passing
through the insertion hdlé 63a and extenaing upward, the
gside of the upper outside air‘inlet opening 83 of an end
portion of the second air vent tube 8B being supported by
the air cleaﬁer case 7 again. The first and second air
vent tubes 8A and 8B are vertically insérted into and
retained by the insertion hole 63a side by side. Thus,
while the retaining structure is simplified by retaining
the first and second air vent tubes 8A and 8B by the
connecting tuge‘sz at a common retaining position,

variations in internal pressure are suppressed with the

air vent tube 8 formed long, and the effect of a

-~
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‘traveling wind‘is furtherAreduced by the upper outside
air inlet opening 83, so that air vent performance is
iméréved. gy
[0056] ~

In addition, the air cleaner case 7 includes: the
lower case 7A; the ‘air cleaner element holder 7B covering
the upward opening 7Aa of the lower case 7A and forming
the clean chamber 73 with the flange surface 7Bb left on
the periphery of the opening 7Aa of_the lower case 7A;
and the air cleaner cover 7C covering.the upper portion
of the air cleaner element 74 on the air cleaner element
holde; 7B. The side of the upper cutside air inlet
opening 83 of the upper part of the second air vent tube
8B 18 retained by the flaﬁge surface 7Bbl Thus, ‘in work
of replacement of the air cleéner element 74, the air
cleaner elemen£ 74 can be replaced without the second air
vent tube 8B being removed. Maintainability is therefore
improved. h
[0057]

In addition, the air vent tube 8 also has the lower
outside air inlet opening 81 below the first Y-shaped
tube 82 on the.undersurface gide of the wehicle. Thus,

the upper and lower outside air inlet openings 83 and 81

of the air vent tube 8 are arranged so as to be
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distributed veitically in the motorcycle 1. Dirt in the
upper outside air inlet opening 83 is prevented by
guiding a moisture and a liguid COmponeﬁt to the lower
outgide air inlef opening 81, and the effect of a
tréveling wind is prevented by the upper outside air
inlet opening 83 located on the flange surface 7Bb of the
air cleaner case 7 and below the fuel tank 16. Therefore
high air vent performance can be ensured over a long
period of time.

[0058]

The drain tube 56 connected to the drain passage 55
of the carburetor 5 is further coupled to an upper part
of the first Y-shaped tube 82 of the first air wvent tube
8A. Therefore, also for'é moisture or a ligquid from the
drain passage 55, the lower oﬁtside air inlet-opening 81
of the air vent tube 8 is shared as an outlet for the
moisture or the liquid. Thereby parts affecting
peripheries thefeof can be reduced whilé assemblability
is maintained. Thus a degradation in external appearance
quality can be prevented.

[0059]

.A carbufetor air vent tube piping strucpure for a

gaddle ridiné type vehicle according to one embodiment of

the present invention has been described above. However,

1
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of course, the\mode of the present invention is not
limited to the embodiment, and includes various modes
carried out within the scope of the spifit of the present
invention.

For example, the saddle riding type vehicle
according to the pfesent invention is not limited to,the
motorcycle according to the embodiment, but may be for
example three-wheeled and four-wheeled buggies and
various other saddle riding type vehicles. It suffices
for the saddle riding type vehicle acéordingAto the
present invention to be a saddle riding type vehicle
provided with requirements of claim 1. :

In addition, the arrangements in the left-right
direction of respective dévices have been described as
specific arrangements shown in the figures fo; the
convenience of description. However, the arrangements may
be opposite in the left-right direcfion from those shown
in the foregoing embodiment, and such aérangemenfs are
included in the present invention. |
[Description of Reference Symbols]

[0060]
1...Mot§rcycle (“saddle riding type vehicle” in the

present invention), 3...Internal combustion engine,

5...Carburetor, 7...Air cleaner case, 7a...Upper front
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end edgé,'Tb..:Front end side bottom surface, 7A...Lower
case, 7Aa...Opening, 7B...Air clegnerlelement holder,
7Bb.:.Flange'surface, 7C...Air cleaner éover, 8...Alr
vent tube, 8A...§irst air vent tube (“first air vent
tube” in the present invention}, 8B...Second air vent
tube k“second air Gent tube” in the present invention),
16...Fuel tank, 1824...Front cover, 18B...Side cover,
18C...Rear cover, 30...Crankcasé, 31...Crankshaft,
32...Cylinder block, 33..iCylinder head, 33a...Intake
port, 50...Airflow passage, 51...Floa£ chamber,
5la...Space above a fuel liquid level, 52...Vertical
through hole, 53...Horizontal th;ough hole, 54...0pening
portion, 55...Drain passage, 56...Drain tube, -61...Intake
pipe (“downstream side infake pipe” in the present
invention), 62...Connecting-tube (“upstream s;de intake
pipe” in the present invention), 63...Retaining section,
63a...Inserting hole, 71...Supporting rib,
72...8upporting hook, 73...Clean chambeé, 74...Alr
cleaner element, 75...Dirty chamber, 76...Intake air duct,
77...Cuide hook, 78...Locking héok, 79...Locking hookf
80...Detou£ing portion top portion, 81...Lower outside
alr inlet opeﬂiﬁg, 82...First Y-shaped tube (“goupling

portion” in the present invention), 83...Upper outside

air inlet opening, 85...Second Y-shaped tube
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[Name of Documént] Claims
[Claim 1]

A carburetor alr vent tube pipiné structure for a
saddle riding tyﬁe vehicle, the saddle riding type
vehicle (1) having an internal combustion engine (3) and
an air cleaner case (7} arranged longitudinally below a
fuel tank (16}, and having an intake air passage formed
by an upstream side intake pipe (62) and a downstream
side intake pipe (61l) with a carburgtor (5) interposed
between the upstream side intake pipe.(62) and the
downstream side intake pipe (61),

wherein a detouring portion top portion (80) of an
alr vent tube (8) conﬁected to a side portion-of one of a
left and a right of the.cérburetor (5), the air vent tube
(8} detouring above the upétréam side intake pipe {62}
and extending té a side of the other of the left and the
right of the carburetor (5), 1s supported at a higher
position than an upper portion of the uﬁstream side
intake pipe (62) by a supporting rib (71) provided to the
air c¢leaner case (7)_upstream of the carburetor- (5).
[Claim 2]

The carﬁuretor air vent tube piping strqcture for
the saddle riding type vehicle according to claim 1,

wherein on the side of the other of the left and

38



e e s e,

the right of the carburetér {5}, the air Vent tube (8) is
inserted into and retained by an insertion hole {63a)
forméd by diergutting in an upward—downﬁérd direction in
a side portion df the upstream side intake pipe (62).
[Claim 3]

The carburetor air vent tube piping structure for
the saddle riding type vehicle according to claim 2,

wherein the air vent tube (8} includes

a first air wvent tube (SA) passing from the
detouring portiorn top portion (80) th?ough the inserﬁion
hole (63a) and extending downward, and
a second air vent tube (8B) com@hnicating

with the first alr vent tube (8A) in a coupling portion
{82) of a lower portion.of the firstlair vent tube (8A4),
the second aif vent tube (8B)lpassing through_the
insertion hole (63a) and extending upward, a side of an
upper outside alr inlet opening (83) of an end portion of
the second air vent tube (8B) being supﬁorted by the air
cleaner case (7) agaiﬁ; and

- the first and second air vent tubes (8A and SB) are
vertically inserted into and retained by the insertion
hole (63a) side~by side.
[Claim 4]

The carburetor air vent tube piping structure for
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the saddle riding type vehicle according to claim 3,

wherein the air cleaner case (7) includes

"y ower case (73},
an.air cleaner element holder (7B) covering
an upward opening (7Aa) of the lower case (72) énd
forming a clean chamber (73) with a flange surface (7Bb)
left on a periphery oflthe opening (7Aa) of the lower
case (7A), and
an air cleaner cover (ZC) covering an upper

portion of an air cleaner element (745 on the air cleaner
element holder (7B); and ‘

the side of the upper ougside air inlet opening
(83) of an upper part of the second air vent tube (8B) is
retained by the flange éufface (7Bb) .
[Claim 5]

The carburetor air vent tube piping structure for
the saddle riding type vehicle according to claim 4,

wherein the air vent tube (8) als; has a lower
outside air inlet opening (81) below the coupling portion
(82) on an undersurface side of the vehicle.
[Claim 6]

The carﬁuretor alr vent tube piping étrgcture for

the saddle riding type vehicle according to claim 5,

wherein a drain tube (56) connected to a drain
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passage (55) of the carburetor (5) is further coupled to
an upper part. of the coupling portion (82) of the first

alr vent tubk: (84).

Dated this 02.01.2015

[RANINA MEHTA-DUTT]
OF REMFRY & SAGAR
ATTORNEY FOR THE APPLICANT[S]
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[Abstract] -
[Objéct] g ‘

A carbureﬁor air ﬁent tube piping structure for a
saddle riding type vehicle which structure can prevent an
air vent function from being hindered by reducing the
entry of a fuel from a carburgtor into an air vent tube,
and can improve alr vent performance without increasing
the number of parts.:

[Solving Means]

A carburetor air vent tube piping structure for a
saddle:riding type vehicle, the saddle riding type
vehicle 1 having an internal combustion engine 3 and an
air cleaner case 7 arraﬁgéd longitudinally below a fuel
tank 16, and having an intakelair passage formed by an
upstream side intake pipe 62 and a downstream side intake
pipe 61 with a carburetor 5 interposed between the
upstream side intake pipe 62 and the doénstream side
~intakerpipe 61, wherein a detouring portion top portion
80 of an air vent tube 8 connected to a side portion qf
one of a left and a right of the carburetor 5, the air
vent tube 8 détouring above the upstream side intake pipe .

62 and extending to a side of the other of the left and

the right of the carburetor 5, is supported at a higher
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position than an upper portion of the upstream side

intake pipe 62 by a supporting rib 71 provided to the air
cleaner case 71upstream of the carburetor 5.

[Selected Drawing] FIG. 3
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“CARBURETOR AIR VENT TUBE PIPING STRUCTURE FOR SADDLE RIDING TYPE
VEHICLE”

HONDA MOTOR CO., LTD,, a corporation of Japan, of 1-1, Minami-Aoyama 2-chome,
Minato-ku, Tokyo 107-8556, Japan,

The following specification particularly describes the invention and the manner in which it is
to be performed:




Carbﬁiehor Air Vent Tube Piping étructure for
Saddle Riding Tyfe Vehicle
[Technical Field] |
{oo001] i

The pregent invention relates to a piping structure
of an air vent tube attached to a carburetor in a saddle
riding type wvehicle.
[Background Arti
[0002]

In a conventional saddle riding type vehicle having .
an internal combustion engine and an air cleane; case

arranged longitudinally below a fuel tank, and having an

intake air passage formed by a front intake pipe and a

~rear intake pipe with a carburetor interposed between the

intake pipes, the outside air inlet opening of an air
vent tube of the carburetor is_disposedhat a position in
the vicinity of the rear intake pipe, as shown in Patent
Document 1 below, for example.
[0003]

However;-in the saddle riding type vehiqle shown in

Patent Document 1, while the outside air inlet opening.is

located at a.position higher than a road surface and thus

2



provisgion is méde for suppressing the effect of a
traveling wind, there are a problem of the air vent tube
beiné clogged:r by dust in the outside air inlet opening
which dust occuré due to a moisture or a liguid within
the air vent tube, and a problem of external appearance
quality béing degréded by dirt on members surrounding the

outsgide air inlet opening.

[Prior Art Document]
[Patent Document]
(0004]
[Patent Document 1]
Japanege Patent No. 4000188 (FIGS, 1 to §5)
[Summary of the Inventicn]
[Problem to be Solved by Ehe Invention]

[0005]

The present invention has been made in wview of such

related art. It is an cbject of the present invention to

-

provide a carburetor air vent tube piping structure for a
saddle riding type vehicle which structure can prevent an
air vent function from being hindered by reducing the
entry of a fuel from a carburetor into an air vent tube,
and can improfe-air vent performance without iqcreasing

the number of parts.

[Means for Solving the Problem]

3




foo0s]

In order to solve the above problems, according to

an iﬁventioﬂ off wlaim 1, there is proviaéd a carburetor
air vent tube pibing structure for a saddle riding type
vehicle, the saddle riding type vehiéle having an
| internal combustion engine and an air cleaner case .

arranged longitudinally below a fuel tank, and having an

intake air passage formed by an upstream side intake pipe

and a downstream side intake pipe with a carburetor
interposed betwesen the upstreamrsidé intake pipe an&.the
downstream side intake pipe, wherein a detouring portion
top portion of an air wvent tube connected to a side
portion of one of a left and a right of the carburetor,
the air wvent tube detouring above the upstream side
intake pipe and extending to ; side of the other of the
left énd the right of the carburetor, is supported at a
higher position than an upper portion of the upstream
side intake pipe by a supporting rib prgvided to the air
cleaner case u@stream of the carburetor.

[0007]

According to an invention of e¢laim 2, in the
carburetor air wvent tube piping structure for the saddle

" riding type vehicle according to claim 1, on the side of

4 the other of the left and the right of the carburetor,
| _ .

| 4

|



the air vent tube is inserted into and retained by an
insertion hole formed by die cutting in an upward-
downﬁard direction in a gide portion of‘the upstrEQm side
intake pipe.

[0008]

According to an inveﬁtion of claim 3, in the
carburetor air vent tube piping structure for the saddle
riding type vehicle according to claim 2, the air.vent
tube includes; a first air vent tube passing from the
detouring porticn top portion thrOugh'the insertionAhole
and extending downward; and a second air vent tube
communicating with the first air vent tube in a coupling
portion of a lower portion of the first air vent tubé,
the second air vent tubé ?assing through the insertion
hole and extending upward, a side of an upper outside air
inlet opening of an end portion of the second air vent
tube being supported by the air cleaner case again; and
wherein the first and second air vent t&bes are
vertically inserted into and retained by the insertion
hole side by side.

[0009]
Accordiﬁg to an invention of claim 4, iq the

carburetor air vent tube piping structure for the saddle

riding type vehicle according to claim 3, the air cleaner



case inéludes:‘a lower case; an air cleaner element
holder covering an upward opening of the lower case and
forming a cfeam'chambe: with a flangé sﬁrface left on a
periphery of the.opening of the lower case; and an air
cleaner co&er coveriﬁg an upper portion of an air cleaner
element on the air cleaner element holder; and the side
of the upper outside air inlet opening of an upper part
of the second air vent tube is retained by the flange
surface.
kOOlO]

According to an invention of claim 5, in the

?

carburetor air wvert tube pilping structure for the,saddle

riding type vehicle according to claim 4, the-air vent

tube also has a lower outside air inlet opening below the

coupling ﬁortion on an undersurface side of the vehicle.
[0011]

According to an invention of claim 6, in the
carburetor air vent tube piping structuée for the saddle
riding type vehicle according to claim 5, a drain tube
connected té a drain passage of the carburetor is further
coupled to an upper part of the coupling portion of the
firgt air venﬁ tube.

[Effect of the Invention]

[0012]



Accordiﬁg to the carburetor air vent tube piping
structure for the saddle riding type vehicle according to
the inventidn*@f claim 1, because the détouring portion
top portion of the air‘vent tube is supported at a
position higher than the upper portion of the upstream
side intake pipe by the supporting rib of the air cleaner
case, the entry of a fuel from the carburetor into the
air vent tube is feduced. Thus, an air vent fﬁnction is
performed more reliably, and air veQF performance can be
improvéd without an increase in the'nﬁmber of parts;
[0013]

According to the invention o% claim 2, in addition
to the effect of the invention of claim 1, it‘is possible
to retain the air Qent tuﬁe by the upstream side' intake
pipe without complicating a pgocess of manufagturing the
upstream side intake pipe, and assemble the air vent tube
without increasing the number of parts.

(0014] h

According to the invention of claim 3, in addition
to the effect of the invention of claim 2, while the
retaining structure is simplified by retaining the first
and second aiflvent tubes by the upstream side.intake

pipe at a common retaining position, variations in

internal pressure are suppressed with the air vent tube
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formed long, aﬁd the effeﬁt of a traveling wind is
further reduced by the upper outside air inlet opening,
S0 tﬁat air Ventvperfo;mance is improved.

[0015]

According to the invention of claim 4, in addition
to the effect of the invention of claim 3, in work of.
replacement of the air cleaner element, the air cleaner
element can be replaced without the second air vent tube
being removed. Maintainability is therefore improved.
[0016]

According to the invention of claim 5, in addition
to the effect of the i;vention of claim 4, the upper and
lower outside air inlet openings of the air vent tube are
arrangéd so as to be disffibuted verticaily in the
vehicle. Dirt in the upper oﬁtside air inlet ppening is
?revented by guiding a moisture and a ligquid component to
the lower outsgide air iﬁlet opening, and the effect of a
traveling wind is prevented by the uppe£ outgide air
inlet opening located on the flange surface of the air
cleaner case and below the fuel tanﬁ. Therefore high air
vent performance can be ensured over a long period of
time.

[0017]

According to the invention of claim 6, in addition



to the effect of the invention of claim 5, also for a
moisture or a liquid from the drain passage, the lower
outside air 'inlet opening of the air vent tube is shared

as an cutlet for the moisture or the liguid. Thereby

'parts affecting peripheries thereof can be reduced while

assemblability is maintained. Thus a degradation in,
external appearance quality can be prevented.
[Brief Description of the Drawings]
[0018]
[FIG. 1]

FIG. 1 is a right side view of a motorcycle
accordi;é tc a present embodiment.
[FIG. 2]
| FIG. 2 is a right éide top perspective view of the
central portion of the motorc}cle shown with covers
removed, the right side top perspective view
corresponding substantially to the direction of an arrow
IT in FIG. 1. | ‘
[FIG. 3]

FIG. 3 is a right side perspectivé view looking
down on the undersurface side of the vehicle from the
side of a conﬁecting tube aﬁd an air cleaner case, the

right side perspective view corresponding substantially

to the direction of an arrow III in FIG. 2.




[FIG. 4]

FIG. 4 is a left side top perspective view of a
carburetor Jdfrthe motorcycle and peripheries thereof, the

left side top perspective view corresponding

substantially to the direction of an arrow IV in FIG. 2.
[FIG. 5]
FIG. 5 is a left side view of the carburetor

according to the present embodiment.

' [FIG. 6]

FIG. 6 is a sectional view of the front of the

| carburetor as viewed in the direction of arrows from a

P line VI-VI in FIG. 5.

[FIG. 7]

i arrangement of an air vent tube formed by a first and a
second air vent tube and a drain tube, the schematic
perspective view corresponding substantially to the

i
| FIG. 7 is a schematic perspective wview of the
|
direction of an arrow VII in FIG. 4. Incidentally, an

arrow II, an arrow III, and an arrow IV in FIG. 7

indicate approximate perspective directions of FIG. 2,
FIG. 3, and FIG. 4, respectively.
; ' [FIG. B8]

FIG. B is a top view of the air c¢leaner case and

|

1

|

|

\

|

} _

- the connecting tube, the top view corresponding to the
’ 10

|




direction of an arrow VIII in FIG. 7.
[FIG. 9]

. FIG. ' ig a left sectional view 5f the air cleaner
case, the left éectional view being taken in the
direction of arrows from a line IX-IX in FIG. 8.

[Mode for Carrying‘Out the Invention] 2
[0019]

A carburetor air vent tube piping structure for a
gaddle riding type vehicle according_to one embodiment of
the present invention will be described with reference to
FIGS. 1 to 9.

In the presegt embodiment, the saddle riding type
vehicle is a motorcycle 1 having an inte;nal combustion
engine 3, Directions sucﬂlas.a forward direction, a
rearward direction, a left direction, a right direction,
an upward direction, a downward direction, and the like
in the description of claims and the present
specification are in accordance with the direction of the
vehicle {motorcycle} provided with the carburetor air
vent tube piping structure according to the present
embodiment . |

In the ﬁrawings, an arrow FR indicates the forward

direction of the vehicle, an arrow LH indicates the left

direction of the vehicle, an arrow RH indicates the right

1]




direction of Ehe vehicle, and an arrow UP indicates the
upward direction of the vehicle.
[002.0] a3

“As shown in FIG. 1, which shows the right side of
the motorcycle (“saddle ridiﬁg type vehicle” in the
present invention)\l according to the present embodiment,
a main frame 21 of a vehicle body frame 2 of the
motorcycle 1 according to the present embodiment extends
rearward from a head pipe 20 through a center in a
vehicle width direction while tiltiﬂg'slightly downward,
and then bends downward to form a main éteeply inclined
portion 2la, and further a down frame 22 extends
obliquely rearward and downward from thelhead’pipe 20
through the center in tﬁe‘vehicle width directiph.

[0021]

The front portion of a crankcase 30 in the internal
éombustion engine 3 is attached to a supporting bracket
22a on the lower portion of the down frame 22 by bolts 23
at two upper and lower positions. The rear portion of the
crankcase 30 is attached to a supporting bracket 21b on
the lower porfion of the main steeply inclined portion
2la of the maiﬁ-frame 21 by bolts 24 at two upper and
lower positiéns. The internal combustion engine 3 ig

thereby supported by the vehicle body frame 2.

12



A pair of left and right seat rails 25 extends
rearward from the bent portion of the main frame 21 while
forming a bent:portion midway. A back étay 26 coupling
the bent portion of the seat rail 25 to the central
portion of the main steeply inclined portion 21la supports
the seat rail 25.

[0022]

In the vehicle body frame 2 ag described ahove, the
head pipe 20 pivotally supports a f;pnt fork 10. The
loﬁer end of the fromt fork 10 rotatagly supports a front
wheel 11. Steering handlebars 12 are provided at an upper
end of a pivot of the front fork 10. A rear fork 13 whose
~front end is rotatably supported by a pivot shaft 27
provided to the lower porﬁion of the main frame721
extends rearward. The rear end of the rear fork 13
rotatably supports a rear wheel 14. A rear cushion 15 is
interposed between the central portion of the rear fork
13 and the back stay 26. ‘

[0023]

A fuel tank 16 is installed so as to straddle both
of the left side and the right side of the main frame 21,
A seat 17 is p¥ovided in the rear of the fuel tank 16 so
as to be supborted by the seat rails 25, |

A front cover 18A covers the upper portion of the

13
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down frame 22 of the vehiéle body frame 2 from both of
the left side and the ;ight side. A side cover 18B covers
both.of the "leftr side and the right sidé between the
internal combustion engine 3 and the seat 17. A rear
cover 18C covers ;he rear half of the seat rails 25.
[0024] "
The internal combustion engine 3 and an air cleaner
case 7 in the rear of the intermnal combustion engine 3
are arranged longitudinally below th? fuel tank 16.

The internal combustion engine.3 in the present
embodiment i1s integrally provided with a transmigssion 4
in a rear portionm within the crankcase 30 to forﬁ a so-
called power unit. The internal combustion engine 3 in
the present embodiment is.an SOHC type four-stroke-cycle
internal combustion engine having an air—coolgd single
c¢ylinder which internal combustion engine is mounted in
the motorcycle 1 with a crankshaft 31 of tﬁe internal
combustion engine 3 orientated in the véhicla width
direction, that is, the left-right direction of the
motorcyqle 1, and with the c¢ylinder rising in a state of
slightly leaning forward.

[0025] |

A cylinder_block 32 and a cylinder head 33 are

stacked in order obliquely above the crankcase 30 that

14




rotatably supparts the cfankshaft 31 of the internal
cémbustion engine 3, and are fastened integrally with
each.other.r'Agcylinder head cover 34 ié put on the
cylinder head 33l The cylinder bldck 32, the cylinder
head 33, and the cylinder head cover 34 are projectéd
from the crankcase 30 in a state of slightly leaning,
forward.

[0026]

In addition, a main shaft 41'§nd a counter shaft 42
are disposed in the rear portidn of'tﬁe crankcase 30 so
as to be parallel witﬁ'the crankshaft 31. A plurality of
sets of speed change gears of the main shaft 41 and the
counter shaft 42, which speed change gears are not shown
. in the figures, are in mesh with each other at all times
to form the transmission 4. | ‘

The counter shgft 42 penetrates the crankcase 30 in
the left direction and projects to the outside. The
counter shaft 42 forms a final output sﬂaft of the
internal combustion engine 3. An output sprocket 28 ig
spline-fitted to the projecting part of the counter shaft
42 .

A drive‘chain 29 wound around the output sprocket
28 is stretched over a driven sprocket 14a on the gide of

the rear wheel 14 to form a chain transmission mechanism.

15



Thus power is Eransmitted to the rear wheel 14.
{0027]

A metallic intake pipe (“downstréam gide intake
pipe” in the preéent invention) 61 that is connected to
an intake port 33a of the cylinder head 33 and which
extends rearward is connected to a carburetor 5. The
carburetor 5 is coupled to the air cleaner case 7 on an
upstream side which air cleaner case is located in the
rear of the carburetor 5 via a conﬁgFting tube (“upstream
gide intake pipe” in the present inveﬁtion) 62 made of a
hard rubber.

Thaﬁ is, the connecting tube 62 and the intak; pipe .
61 arranged longitudinally with the carburetor 5
interposed therebetweenlfbrm an intake air passage from
the air cleaner case 7 to the intake port 33a of the
cylinder head 33.

(0028]
An exhaust pipe 65 extending froﬁ&ward from the

c¢ylinder head 33 bends downward, further bends rearward,

extends rearward and on the right side along the

_undersurface of the crankcase 30, and is coupled to a

muffler 66 disposed to the right of the rear wheel 14.
[0029]

FIG. 2 is a right side top perspective view of the

16




central'portioh of the moﬁorcycle 1 shown with the covers
18A to 18C removed, the right side top perspective view
corréspomdidg‘substantially to the direétion of an arrow
IT in FIG. 1. Aé shown in FIG. 2, the intake pipe 61
connected to the intake port (see FIG. 1) 33a opening in
the rear of the cylinder head 33 of the internal | P
combustion engine 3 extends rearward and is connected to
the carburetor 5,

[0030]

As shown in FIG. 5, which shcwé the left side of
the carburetor 5 according to the present embodiment, and
FIG. 6, which shows a cross section of the front of the
carburetor 5 as view%d in the direction of arrows from a
line VI-VI in FIG. 5, the-carburetor 5 is a publicly
known negative pressure actuation type carburgtor
including a venturi portion formed by a negative pressure
actuation type venturi piston and a throttle valve, which
are not shown in the figures, in an airglow passage 50
disposed in a forward—fearward direction. A float chamber
51 that temporarily stores a fuel until the fuel is
supplied to the airflow passage 50 is provided below the
venturi portiﬁnu

A float not shown in the figures. is included in the

float chamber 51. A float valve opened or closed

17




according to vértical movement of the float that follows
the liquid level of the fuel acts to supply the float
chamber 51 with fhe fuel supplied under-pressure at all
times due to a gfavity fall thereof from the fuel tank 16
g0 as to maintain a constant height of the liéuid level.
The fuel is thus stored without overflowing.
[0031]

Therefore, the inside of the, flcat chamber 51 needs
to be maintained at atmospheric pressure gt all times to
maintain the buoyancy of the float pr&perly and supply
the fuel to the wventuri portion propexly. As shown in FIGC.
2 and FIG. 4, an air-vent tube 8 that makes a:space 51a
above the liquid level of the fuel in the float chamber
51 (see FIG. 6) communiéaﬁe with an external atmospheric
~space 1s provided to secure ventilation to thg outside.

As shown in FIG. 6, a vertical through hole 52
communiéating with the space 5l1a above the liquid level
of the fuel in the float chamber Sl_and‘extending upward
and a horizontal through hole 53 éommunicating with the
vertical through hole 52 and extending in the left
direction are provided in the wall of the carburetor 5.

As shown in FfG. 5 and FIG. &, the horizontal Fhrough

hole 53 opens in the left side portion .of the carburetor

5. The air vent tube 8 is connected to an opening portion

18



54. A publicl§ known connecting structure may be used as
appropriate.
[003.2] g

However, Qhen the fuel within the float chamber 51
flows into the air vent tube 8 and clogs the air vent
tube 8 due to violent jolting of the motorcycle 1 or,the
like, or when the ventilation of 'the air vent tube 8 is
hindered by the adhesion of a dust or the like from the
outside to the air vent tube B8 whichﬁadhesion is caused
by a moisture such ag a fuel vapor,'alcondensatep or_the
like, the air pressure of the float chamber 51 cannot be
maintained at atmospheric press&re. Abnormalities in the
ac?uation'of the float wvalve and the supply of phe fuel
to the venturi portion ﬁa§ thué occur. A piping structure
for the air vent tube 8 for avoiding the abno;mélities is
desired.

In addition, it is necessary to avoid subjecting
the air vent tube 8 to a negative press&re due to an
effect of a traveling wind of the motorcycle 1.

[0033]
In the preéent embodiment, the air vent tube 8
includes a firﬁt air vent tube (“first air vent tube” in

the present invention) 8A connected to the carburetor &

and a second air vent tube (“second air vent tube” in the

19



present'invention) 8B conﬁected to the first air wvent
tube BA.
[0034] Vg ow

IFIG. 4 is.a left side top ﬁerspective view of the
caiburetor 5 of the motorcycle 1 and peripheries thereof
that are shown with the covers 18A to 18C removed, the
left side top perspective view corresponding
subgtantially to the direction of an arrow IV in FIG. 2.
FIG. 4 shows the first air wvent tubg 8A connected to the

opening portion 54 in the left side portion of the

carburetor 5 and extended obliquely rearward and upward,

5 b
[0035] )

The first air vent tube 8A connected to the opening
portion 54 in the left éide portiocon of the carburetor 5
extends obliquely rearward ana upward, and thgp detours
around the upper part of the connecting tube 62 from the
left to the xight, as shown in FIG. 2. A detouring
portion top portion 80 of the first airkvent tube 8a

extends to the right with respect to the carburetor 5.

The first air vent tube 8A then bends downward, -and

‘extends to a lower outside air inlet opening 81 opening

in the undersurface of the vehicle (see FIG. 3).
[0036]

Supporting ribs 71 provided at an upper front end

20




edge 7a of thehair cleaner case 7 on the upstream side
which air cleaner case 7 is located in the rear of the
carburetor 5 support the detouring pDrtion top portion 80
of the first air.vent tube 8A at a higher position than
the upper portion of the connecting tube 62. Thus, even
when the motorcyclé 1 is shaken greatly or inclined, , the
entry of the fuel from the float chamber 51 of the

carburetor 5 into the first air vent tube 8A iz reduced.

.In addition, a fuel that has entered flows down and

returns to the float cﬂamber 51 easilf. Even if there is
a fuel that goes over the detouring portion top portion
80, ;he fuel flowsjdown to the lower outside air inlet
opening 81 and is discharged from the lower outside air
inlet opening 81. An air.vent function isg therefore
prevented f£rom being ﬁindered; Thus, the air yent
function is performed more reliably, and air vent
performance can be improved without an increase in the
number of parts of the air vent tube 8.‘
[0037]

When the first air vent tube 8A extends downward on
the right side with respect to the carburetor 5 and on
the right of ﬁhe connecting tube 62, the first‘air vent

tube 8A is inserted into and retained by an ingertion

hole 63a formed by die cutting in the upward-downward

21




direction in the right siﬁe portion of the connecting
tube 62.°

The comugcting tube 62 is made of a molded hard
rubber . Even wiﬁh a simple constitution formed by a
molding die divided into two upper and lower parts, a
retaining portion 63 having the insertion hole 63a in the
die cutting direction, that is, the upward-downward
direction can be formed on the side surface of the
connecting tube 62. -

It is therefore possible to reﬁain.thé first éir
vent tube 8A by the connecting tube 62 without
complicating a process of manufacturing the connecting
tube 62, and assemble the first air vent tube -8 without
increasing the number of ﬁarts.

[0038] |

FIG. 3 is a right side perspective view looking
down on the undersuxrface side of the vehicle from the
gide of the connecting tube 62 and the ;ir cleaner case 7,
in substantially the direction of an arrow III in FIG. 2,
which i1s shown with the cbvers 18A to 18C remo&ed. As
shown in FIG. 3, the first air vent tube 8A passing
through the iﬁsertion hole &3a of the connecting tube 62

and extending downward extends to the central side of the

vehicle‘in'the left direction while supported by

22



supporting hooks 72 provided on a front end side bottom
surface 7b of the air cleaner case 7, then extends
downward again, and opens downward in the undersurface of

the wvehicle, thereby forming the lower outside air inlet

opening 81.

[0039]

o

A first Y-ghaped tube (“coupling portion” in the

present invention) 82 branching upward is interposed in

the lower portion of the first air'yent tube BA, that is,

'slightiy abéve the lower outside air inlet 6pening 8i.

The second air vent tube 8B is connected to the side of a

branch tube 82a of the first Y-shaped tubé 82. The second
alr vent tube BB extends upwérd alongside of the first

‘air vent tube 8A and in an opposite direction from the

first air vent tube B8A, then extends to the right while

supported by the supporting hooks 72 on the front end

e R T e o e e e T e N R

gide bottom surface 7b of the air cleaner case 7, then
bends upward, passes through the insertion hole 63a of

the connecting tube 62 and extends upward, then divergeé
from the first air vent tube 8A, and extends rearwardrand
is supported by the top surface of the air cleaner case 7.
The end portiénrof the second air vent tube 8B forms an

upper outside air inlet opening 83.

[0040]

| |
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Therefore, the first air vent tube 8A and the
second air vent tube 8B are vertically inserted into and

retained by 'the :insertion hole 63a of the connecting tube

. 62 side by side. The retaining portion 63 formed by the

connecting tube 62 is thus made common to the first and
second air vent tubes 8A and 8B, so that a retaining,
structure is sihplified.-

In addition, the first and second éir vent tubes 8A
and 8B form a long air vent tube 8. lThus, variations in
internal pressure are suppressed. Thé effect of a
traveling wind on the air vent tube 8 is thereby further
reduced. Therefoge air vent performance is improved.
[0041]

As described abové; in addition té the upper
outgide air inlet opening 83,"the ailr vent tube 8 is
provided with the lower outside air inlet opening 81 on
the undersurface side of the wvehicle below the first ¥-
shaped tube 82 serving as a coupling poétion coupling the
first air vent tube 8A and the éecond air vent tube 8B to
each other. The upper and lower outside air inlet
openings 83 and 81 of the air vent tube 8 are thus
arranged so aé to be distributed vertically in_the

vehicle. Dirt in the upper outside air. inlet opening 83

in the upper part is prevented by guiding a moisture such
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as a fuel vapor or the like and a liquid component such
as a fuel or the like to the lower outside air inlet

opening 81 inrthe lower part and discharging the moisture

and the liquid component from the lower outside air inlet
opening 81, and the effect of a traveling wind is
prevented by the upper outside air inlet opening 83

"”

locafed at a higher position than a road surface and

below the fuel tank. Therefore high air vent performance

e

is ensured over a long period of time.

[0042]

In addition, as shown in FIG. 3, a drain tube 56 is
connected to?a drain passage 55 in a bottom portion
communicating with the float chamber 51 of the carburetor
5 (see FIG. 5). The drain tube 56 extends obliquely
downward, and is coupled to the gside of a braqch_tube B85a |

~of a second Y-shaped tube 85 that is interposed above the
first Y-shaped tube 82 in the first air vent tube and

which branches upward. The drain tube 56 communicates

with the branch tube 85a of the second Y-shaped tube B85.

Incidentally, a commecting structure for connecting the
drain tube 56 to the drain passage 55 is a publicly known
appropriate stfucture.
[0043]

Therefore, a moisture éuch as a fuel vapor or the

|
{) | .
|
|
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like or a liquid gsuch as é fuel or the like from the
drain passage 55 flows into the first air vént tube 8A
via fhe drainr tube 56, and can be dischérged from the
lower ocutside aif inlet opening 81. By sharing the lower
outside air inlet opening 81 as an outlet for the
moisture or the liquid, assemblability is maintained, and
parts affectiné peripheries thereof due to the moisture
or the liguid can be reduced. Thus a degradation in
external appearance guality can be prevented.
Incidentally, the drain passagé 55 is normally
closed by a stopper bolt 55a (see FIG, 3), and is opened
when é fuel within the float chamber 51 is discharged and
replaced, for example.
[0044]

The arrangement of the air vent tube 8 formed by

the first and second air vent tubes 8A and 8B and the

drain tube 56 described above is shown in FIG. 7 as a
schematic perspective view cor;espondiné substantially to
the direction of an arrow VII in FIG. 4.

An arrow IT, an arrow IIT, and an arrow IV in FIG.
7 indicate approximate perspective directions of FIG. 2,
FIG. 3, and FiG. 4, respectively. |
[0045]

As shown in FIG. 7, the detouring portion top
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portion 80 of the first air vent tube 8A is supported by

the supporting ribs 71 of the air cleaner case 7 above

" the connecting,tube 62. The first air wvent tube 8A is

passed downward through the insertion hole 63a of the

connecting tube 62,_is then supported by the supporting

' hooks 72 of the air cleaner case 7, extends in the left

direction to the centrallside.of the vehicle, and
thereaftér extends downward.

On the other hand, the second.air vent tube 8B
coupled to the first air vent tube BA'and communicating
with the first air vent tube 8A in the lower part extends
upward, is then supported by the sﬁpporting hoocks 72 of
the air cleaner case 7, extends to the right side of the
vehicle, further turns ﬁpﬁard, passes upﬁard through the
insertion hole G3a of the conﬁecting tube 62,.and is
thereafter supported by the top surface of the air
cleaner case 7. A gupporting structure by which the air

e

vent tube 8 is supported on the air cleaner case 7 will

be described in the following with reference to FIG. 8

and FIG. 9.
[0046]

FIG. 8 is a top view of the air cleaner case 7 and
the connectiﬁg tube 62, the top view corresponding to the

direction of '‘an arrow VIII in FIG. 7. FIC. 9 is a left

'
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sectional view of the air-cleaner case 7, the left
secticnallview being taken in the direction of arrows
from.a line TX+IX in FIG. 8.

As shown in FiG. 9, the air cleaner case 7
_includeé: a lower case 7A made of a resin, the lower case
7A widely 0pening dpward; an air cleaner element holder

7B made of a resin, the alr cleaner element holder 7B
having an air cleaner element retaining portion 7Ba in
the center of an upward opening 7Aarof the lower case %A,
covering the opening 7Aa with a flange surface 7Bb left
on a periphery, and defining a clean chamber 73; anhd an
air cleaner cover 7C made of a resin, the air cleaner
cover 7C covering the upper portion of an air -cleaner
element 74 retained by thé air cleaner eiement retaining
portion 7Ba, and defining a dirty chamber 75.

[0047]

An upstream end 62a of the connecting tube 62 is
inserted into and fixed to thé‘front ené gside of the
lower éase 7A. A downstream end 62b of the connecting
tube 62 is conmnected to the carburetor 5.

The air cleaner element holder 7B includes the
central air cieaner element retaining portion 7Ba and the
flange surfaﬁe 7Bb on the periphery of the air cleaner

element retaining portion 7Ba. The periphery of the
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flange surface 7Bb .is aiftightly fastened to the
periphery of the upward opening 7Aa of the lower case 7A.
Thus; the oﬁéning TAa is closed, and thé clean chamber 73
is defined. The.air cleaner element retaining portion 7Ba
has a retaining structure that allows an airflow from the
dirty chamber 75 to the clean chamber 73 through the,
cleaner element 74 retained by the air cleaner element
retaining portion 7Ba.

| An intake air duct 76 is attaphed to the upper
portion of the air cleaner cover 7C: ‘An outside air
flowing from the intake air duct 76 into the dirty
chamber 7£'is ¢leaned through thé c¢leaner element 74,
enters the clean chamber 73, passes through the
connecting tube 62, the.cérburetor 5y ana the intake pipé
61, and 1s sucked into the in£ake port 33a of_the
internal combustion engiﬁa 3l
fo048]

The above-described supporting ribs 71 for

supporting the detouring portion top portion 80 of the

‘first air vent tube 8A are provided at two positions of

the upper portion of a connecting tube inserting portion
7Ab of the lower case 7A, which upper portion forms the
upper front end edge 7a of the air cleaner case 7 (see

FIG. 2).
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on the other hand,-the retaining portion 63 having
the above-described insertion hole 63a which retaining
portion retaling the fi;st and second aif vent tubes 8A
and 8B ‘such that'the first and second air vent tubes 8A
and BB are vertically inserted in the insertion hole 63a
side by side is poéitioned on the right side portion,of
the inserted and fixed connecting tube 62 (see FIG. 2 and
FIG. 3). ' : ‘

In addition, the above—described supperting hooks
72 by which the first and second air %ent tubes 8A énd 8B
are supported side by side‘are provided at two positions
of tﬁe front end side bottom surface 7b of the lower cage
7A (see FIG. 3).

[0049]

Further, as shown in FIG. 8, a guide hopk 717 for
guiding‘the second air vent tube 8B that passes through
the insertion hole 63a and which extends upward is
projected from both of the lower case 7A located above
the insertion hole 63a and the flange surface 7Bb of the
alr cleaner element holder 7B (see FIG. 2 and FIG. 3):
Locking hocks 78 and 79 for holdiﬁg the second air vent
tube BB that passes through the guide hook 77 gnd which

extends rearward on the air cleaner case 7 are further

provided on the flange surface 7Bb of the air cleaner
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case 7 (see FIG. 2 and FIé. 3) . The side of the upper
outside ‘alr inlet opening 83 of the upper part of the
secbﬁd air vent tube 8B 'is retained on fha flange surface
7Bb bf'these 1ocking hooks 78 and 7%.

[0050]

As described above, in the air vent tube piping
structure éccording to the present embodiment, the air
vent tube 8 is retained by the supporting‘rib; 71, the
supporting hooks ?2, the guide hook 77, and the lécking
hooks 78 and 79 formed integrally with the air cleaﬁer
case 7, the insertion hole 63a of the retaining portion
:63 molded integrally with the connecting tube 62, and the
like. Therefore the air vent tube B can be assembled
easlly with the number 6f'parts for piping reduced,

[0051]

Features of the carburetor air vent tube piping
structure for the motorcycle 1 according to the present
embﬁdiment described above will be summ;rized in the
following.

[0052]

In the motorcycle 1 having the internal combustion

engine 3 and fhe air cleaner case 7 arranged

longitudinally below the fuel tank 16, and having an

intake air passage formed by the connecting tube 62 and
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the intake pipé 61 with tﬁe carburetor 5 interposed
between the connecting tube 62 and the intake pipe 61,
the detouriné'portion top portion 80 of.the air vent tube
8 connected to tﬁe left side portion of the carburetor 5,
the air vent tube 8 detouring above the connecting tube
éz and extending to the right of the carburetor 5, ig
supported at a higher position than the upper portion of
the upstream side intakg pipe 62 by the suppopting ribs
71 provided on the air cleaner case‘T upstream of the
carburetor.ﬁ.

[0053]

»
] Therefore, because the detouring portion top

portion 80 of the air vent tube 8 is supported at a
position higher than the ﬁpper portion of the connecting
tube 62 by the supporting ribé.Tl of the air gieaner case.
7, the entry of a fuel from the carburetor 5 into the air
vent tube 8 is reduced. Thus, an air vent function is
performed more.reliably, and air vent pérformance can be
improved without an increase in the number of parts.
[0054]

In addition, on the right sgide of the carburetor 5,
the air vent fube 8 is inserted into and retained by the

insertion hole 63a formed by die cutting in the upward-

‘downward direction.in the side portion of the connecting
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tube 62. It ié thereforelpossible torretainrthe air vent
tube 8 by the connecting tube 62 without complicating a
prdcéss bf mhnufacturipg the connecting.tube 62, and
assemble the air-vent tube 8 without increasing the
number of parfs.
[0055] w

In addition, the air wvent tube 8 includes: the
firgt air vent tube 8A passing from the detouring portion
top portion 80 through the insertidq hole 63a and
eitending downward; and the second aif vent tube BB
communicating with the first air wvent tube 8A at the
first ¥~-shaped tube 82 of the lowef portion of the first
air vent tube 8A, the second air vent tube 8B -passing
through the insertion hdle 63a and extenaing upward, the
side of the upper ouktside air'inlet opening 83 of an end
portion of the second air vent tube 8B being supported by
the air cleaner case 7 again. The first and second air
vent tubes 8A and 8B are vertically insérted into and
retained by the insertion hole 63a side by side. Thus,
while the retaining structure is simplified by retaining
the first and second air vent tubes BA and 8B by the
connecting tuﬂe-Gz at a common retaining position,

variations in internal pregsure are suppressed with the

air vent tube 8 formed long, and the effect of a
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‘traveling wind is further reduced by the upper outside
ailr inlet opening 83, so that air vent performance is
improved. Ty

{oo56] *

In addition, the air cleaner case 7 includes: the

' lower case 7A; the air cleaner element holder 7B covering
| the upward opening 7Aa of the lower case 72 and forming

|
J the clean chamber 73 with the flange surface 7Bb left on

the periphery of the opening 72a oprhe lower case 7A;
and the alr cleaner cover 7C covering.the upper portion

‘ of the air cleaner element 74 on the air cleaner element

i holde; 7B. The gide of the upper outside air inlet
opening 83 of the upper part of the second air vent tube
8B is retained by the flange surface 7Bb. Thus, ‘in work
of replacement of the air cleéner element 74, Fhe diE

cleancr elemen£ 74 can be replaced without the second air

‘ vent tube 8B being removed. Maintainability is therefore

|

1

l

\

\

|

|

\

\

|

|

improved.

[0057]
In addition, the air wvent tube 8 also has the lower
outside air inlet opening 81 below the first Y-shaped
} o tube 82 on thelundersurface gide of the vehicle. Thus,
the upper and lower outside air inlet openings 83 and 81

of the air vent tube 8 are arranged so as to be
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distributed veftically in the motorcycle 1. Dirt in the
upper outside air inlet opening 83 is prevented by
guiding a moisture and a liguid componeﬁt to the lower
outside air inle£ opening 81, and the effect of a
tréveling wind is prevented by the upper outside air
inlet opening 83 located on the flange surface 7Bb of the
air cleaner case 7 and below the fuel tank 16. Therefore
high air vent performance can be ensured over a long
period of time.

[0058]

The drain tube 56 connected to the drain passage 55
of the carburetor 5 is further coupled to an upper part
of the first Y-shaped tube 82 of the first air vent tube
8A. Therefore, also for é moisture or a liquid from the
drain passage 55, the lower oﬁtside air inlet ppening 81
of the air vent tube B is shared as an outlet for the
moisture or the liquid. Thereby parts affecting
peripheries thefeof can be reduced whilé assemblability
is maintaingd. Thus a degradation in external appearance
quality can be prevented.

[0059]

A carbufetor alr vent tube piping struc;ure for a

saddle ridiné type wvehicle according to one embodiment of

the present invention has been described above. However,
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of course, the fode of thé present invention is not
limited to the embodiment, and includes various modes
carried out Within the scope of the spifit of the present
invention.

For example, the saddle riding type vehicle
according to the present invention is not limited to.the
motorcycle according to the embodiment, but may be for

example three-wheeled and four-wheeled buggies and

various other saddle riding type vehicles. It suffices
for the saddle riding type vehicle according to the

present invention to be a saddle riding type vehicle

LY

provided with requirements of claim 1. R
In addition, the arrangements in the left-right
; direction of respective dévices have been described as
; specific arrangements shown in the figures fo; the

convenience of description. However, the arrangements may

be opposite in the left-right direction from those shown

in the foregoing embodiment, and such arrangements are

i
i included in the present invention.
|

[0060]

\

|

|

|

i [Description of Reference Symbols]
|

‘ 1...Motorcycle (“saddle riding type vehicle” in the

\ present invention), 3...Internal combustion engine,

| :

| 3

‘i 5...Carburetor, 7...Air cleaner 'case, 7a...Upper front
| i
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end edge, 7b...Front end side bottom surface, 7A...Lower
case, 7Aa...Opening, 7B...Alr cleaner element holder,
7Bb. ..Flange' surface, 7C...Air cleaner cover, 8...Air

vent tube, 8A...First air vent tube (“first air vent

.tube” in the present invention}, 8B...Second air wvent

tube k“second air vent tube” in the present invention),
16...Fuel tank, 18A...Front cover, 18B...S8ide cover,
18C.. .Rear cover, 30...Crankcase, 31...Crank5haft,
32...Cylinder block, 33..7Cylinder bead, 33a...Intake
port, 50...Airflow passage, 51...Floa£ chamber,
51a...9pace above a fuel liquid level, 52...Vertical
through hole, 53...Horizontal th}ough hole, 54...0pening
portion, 55...Drain passage, 56...Drain tube, -61...Intake
pipe (“downstream side inﬁake pipe” in the present
invention) , 62...Connecting‘tube (“upstream s;de intake
pipe’” in the present invention), 63...Retaining section,
63a...Inserting hole, 71...Supporting rib,
72...Supporting hock, 73...Clean chambeg, 74.. . Air
cleaner element, 75...Dirty  chamber, 76...Intake air duct,
77...Guide hock, 78...Locking hook , 79...Locking hook,
80...Detouring portion top portion, 81...Lower outside
air inlet opeﬁiﬁg, 82., .First Y-shaped tube (“@oupling

portion” in the present invention), 83...Upper ocutside

air inlet opening, 85...Second Y-shaped tube
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We claim:

[Claim 1]

A carburetor air vent tube piping structure for a saddle riding type vehicle, wherein the saddle
riding type vehicle (1) has an internal combustion engine (3) and an air cleaner case (7)
arranged forwardly and rearwardly below a fuel tank (16), and wherein an intake air passage is
formed by an upstream side intake pipe (62) and a downstream side intake pipe (61) with a
carburetor (5) interposed between the upstream side intake pipe (62) and the downstream side
intake pipe (61), and wherein an air vent tube (8) is connected to one of left and right side
portions of the carburetor (5) and extends to the other side portion of the carburetor (5),
characterized in:

that the air vent tube (8) has a detouring portion top portion (80) detouring above the upstream
side intake pipe (62), and the detouring portion top portion (80) is supported at a higher
position than an upper portion of the upstream side intake pipe (62) by a supporting rib (71)
provided on the air cleaner case (7) upstream of the carburetor (5); and

that the air vent tube (8) includes a first air vent tube (8A) extending downward from the
detouring portion top portion (80), and a second air vent tube (8B) communicating with the
first air vent tube (8A) at a lower portion of the first air vent tube (8A), the second air vent tube
(8B) extending upward to terminate at a second air vent tube end portion having an upper
outside air inlet opening (83), which second air vent tube end portion is supported by the air

cleaner case (7).

[Claim 2]

The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 1, wherein on the other side of the carburetor (5), the air vent tube (8) is inserted through
and retained by an insertion hole (63a) formed in an upward-downward direction in a side

portion of the upstream side intake pipe (62).

[Claim 3]
The carburetor air vent tube piping structure or the saddle riding type vehicle as claimed in
claim 2, wherein both the first and second air vent tubes (8A and 8B) are vertically inserted

side by side through and retained by the insertion hole (63a).

%)
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[Claim 4]

The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 3, wherein the air cleaner case (7) includes a lower case (7A), an air cleaner element
holder (7B) covering an upward opening (7Aa) of the lower case (7A) and forming a clean
chamber (73) with a flange surface (7Bb) left outside a periphery of the opening (7Aa) of the
lower case (7A), and an air cleaner cover (7C) covering an upper portion of an air cleaner
element (74) held on the air cleaner element holder (7B); and an upper part of the second air

vent tube (SB), adjoining the upper outside air inlet opening (83), is retained by the flange
surface (7Bb).

[Claim 5]
The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 4, wherein the air vent tube (8) has a lower outside air inlet opening (8 1) below a coupling

portion (82) of the first and second air vent tubes (8A, 8B), on an undersurface side of the

vehicle.

[Claim 6]
The carburetor air vent tube piping structure for the saddle riding type vehicle as claimed in
claim 5, wherein a drain tube (56) connected to a drain passage (55) of the carburetor (5) is

further coupled to an upperpart of the coupling portion (82) of the first air vent tube (8A).

Dated: 02/01/2015
[NEHA MALHOTRA]
IN/PA No.: 2687

OF REMFRY & SAGAR
ATTORNEY OF THE APPLICANTIS]
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ABSTRACT

“CARBURETOR AIR VENT TUBE PIPING STRUCTURE FOR SADDLE RIDING
TYPE VEHICLE”

A carburetor air vent tube piping structure for a saddle riding type vehicle which
structure can prevent an air vent function from being hindered by reducing the entry of a fuel
from a carburetor into an air vent tube, and can improve air vent performance without
increasing the number of parts. A carburctor air vent tube piping structure for a saddle riding
type vehicle, the saddle riding type vehicle 1 having an internal combustion engine 3 and an
air cleaner case 7 arranged longitudinally below a fuel tank 16, and having an intake air passage
formed by an upstream side intake pipe 62 and a downstream side intake pipe 61 with a
carburetor 5 interposed between the upstream side intake pipe 62 and the downstream side
intake pipe 61, wherein a detouring portion top portion 80 of an air vent tube 8 connected to a
side portion of one of a left and a right of the carburetor, the air vent tube 8 detouring above
the upstream side intake pipe 62 and extending to a side of the other of the left and the right of
the carburetor 5, is supported at a higher position than an upper portion of the upsiream side

intake pipe by a supporting rib 71 provided to the air cleaner case upstream of the carburetor.

Fig. 3
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