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1
CONNECTOR FOR FUEL TANK

RELATED APPLICATIONS

The present application is National Phase of International
Application No. PCT/JP2012/059070 filed Apr. 3, 2012 and
claims priority from Japanese Application No. 2011-082530,
filed Apr. 4, 2011.

FIELD OF TECHNOLOGY

The present invention relates to an improvement of a
connector attached to a fuel tank for an automobile, a
two-wheeled automobile, or the like, and used for connect-
ing a ventilation flow passage of the fuel tank to the fuel
tank.

BACKGROUND ART

In a fuel shutoff valve attached to the fuel tank, there is a
fuel shutoft valve wherein an opening allowing a downward
space, in which a fuel proceeds, and an upward space, which
is communicated with the ventilation flow passage, to be
communicated, is surrounded by a wall around the opening
so as to prevent the fuel in a liquid state from entering into
the ventilation flow passage. (See Patent Document 1)
However, in such a fuel shutoff valve, the aforementioned
opening is just simply surrounded by the wall, and no special
attention is given for returning the fuel, which happened to
enter into the upward space, to the downward space.

PRIOR ART DOCUMENTS
Patent Documents

Patent Document 1: Japanese Unexamined Patent Appli-
cation Publication No. 2011-000927

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

A main object to be obtained by the present invention is
to effectively prevent an inflow of the fuel into the ventila-
tion flow passage in this kind of connector.

Means for Solving the Problems

In order to obtain the aforementioned object, the present
invention is a connector for a fuel tank attached to the fuel
tank for connecting a ventilation flow passage thereof to the
fuel tank. The connector for the fuel tank includes an upper
chamber provided with a first communication portion rela-
tive to the ventilation flow passage; and a lower chamber
provided with a second communication portion relative to
the fuel tank, and a third communication portion relative to
the upper chamber. Also, a mortar-shaped portion narrowing
toward a lower side is formed in a bottom portion of the
upper chamber, and the third communication portion is
formed in a bottom of the mortar-shaped portion. Also, in a
wall face of the mortar-shaped portion, there are formed
recesses and protrusions.

According to such configuration, even in a case wherein
a fuel happens to enter into the upper chamber through the
third communication portion, while preventing the fuel
entered in such manner from moving to a first communica-
tion portion side by the aforementioned recesses and pro-
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2

trusions, the fuel is guided to a lower chamber side through
the third communication portion by inclination of the mor-
tar-shaped portion so as to prevent the fuel entered in such
manner from entering into the ventilation flow passage.
Typically, at a fueling time, a vehicle inclination time, and
the like, when the fuel enters into the lower chamber, the fuel
blown into the upper chamber together with a gas flowing
into the upper chamber through the third communication
portion can be prevented from entering into the ventilation
flow passage.

One of preferred aspects is to form the aforementioned
recesses and protrusions by a plurality of grooves formed in
the aforementioned mortar-shaped portion. In that case,
furthermore, one of preferred aspects is to form such
grooves in a range between an upper end of the mortar-
shaped portion and the third communication portion. In that
case, by the grooves, the fuel entered into the upper chamber
as mentioned above can be appropriately guided to the lower
chamber through the third communication portion.

Also, if a cover body which covers the third communi-
cation portion is supported directly above the third commu-
nication portion in the upper chamber, the fuel blown into
the upper chamber as mentioned above is blocked, so that
the fuel can be reliably kept in a formation range of the
mortar-shaped portion.

Also, the first communication portion is formed in a
lateral portion of the upper chamber, and at least one portion
thereof is positioned below the upper end of the mortar-
shaped portion. Moreover, in a portion facing the first
communication portion in the mortar-shaped portion, there
is occasionally formed a concave portion concaved toward
an inside of the mortar-shaped portion and notching one
portion of the mortar-shaped portion. In such case, even
though the first communication portion is set at a level
mentioned above, the gas inside the fuel tank can smoothly
move to the ventilation flow passage through the first
communication portion.

Effect of the Invention

According to the present invention, by the inclination and
the recesses and protrusions of the aforementioned mortar-
shaped portion, the fuel entered into the upper chamber can
be effectively prevented from flowing into the ventilation
flow passage.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view showing a usage state of a connector
according to an embodiment of the present invention.

FIG. 2 is a cross-sectional view of an upper portion of the
connector.

FIG. 3 is a perspective view of an upper portion of an
upper case forming the connector.

FIG. 4 is a cross-sectional view taken along a line A-A
position in FIG. 3.

FIG. 5 is a cross-sectional view taken along a line B-B
position in FIG. 3.

BEST MODES OF CARRYING OUT THE
INVENTION

Hereinafter, based on FIG. 1 to FIG. 5, a typical embodi-
ment of the present invention will be explained. A connector
C for a fuel tank according to the embodiment is attached to
a fuel tank T of an automobile, a two-wheeled automobile,
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and the like, and is used for connecting a ventilation flow
passage P of the fuel tank T to the fuel tank T.

Such connector C includes an upper chamber 1 provided
with a first communication portion 10 relative to the venti-
lation flow passage P; and a lower chamber 2 provided with
a second communication portion 20 relative to the fuel tank
T and a third communication portion 21 relative to the upper
chamber 1.

In an illustrated example, the connector C is formed by
combining a main body 3 with a case 4.

The main body 3 has a short cylindrical shape whose
cylinder upper end is closed and whose cylinder lower end
is open. In a position of approximately a middle in an
up-and-down direction of the main body 3, there is formed
an outer flange 30. Also, in a lateral portion of the main body
3 positioned between the aforementioned cylinder upper end
and the outer flange 30, there is provided a tube body 31
integrally connecting one tube end to the lateral portion, and
protruding in a direction perpendicular to a center axis of the
main body 3 from the lateral portion. The tube body 31
communicates with an inside of the main body 3 at one tube
end, and opens the other tube end. In the illustrated example,
a communication portion between the tube body 31 and the
main body 3 functions as the aforementioned first commu-
nication portion 10. In the illustrated example, by connect-
ing a tube forming the aforementioned ventilation flow
passage P and the like to the tube body 31, the ventilation
flow passage P is connected to the fuel tank T through the
connector C.

The case 4 is formed by combining an upper case 4' and
a lower case 4". Both the upper case 4' and the lower case
4" have a cylindrical shape.

A cylinder lower end of the upper case 4' is open. On the
other hand, in a cylinder upper end of the upper case 4', there
is formed a top portion 40 provided with a valve orifice 41
functioning as the third communication portion 21 in the
center.

In the top portion 40, an outer circumferential portion 40a
thereof is integrally connected to an upper edge 42a of a
lateral portion 42 of the upper case 4'. Also, the center
thereof is positioned below the upper edge 424 of the lateral
portion 42, and there is formed the later-described mortar-
shaped portion 11 between the outer circumferential portion
40a and the center.

Directly above the valve orifice 41 which becomes the
third communication portion 21 in the top portion 40, there
is supported a cover body 43. The cover body 43 has a short
cylinder shape having an outer diameter approximately
equal to an orifice diameter of the valve orifice 41, closes a
cylinder upper end, and opens a cylinder lower end. The
cover body 43 is supported directly above the valve orifice
41 by leg portions 45 formed to range between the cylinder
lower end of the cover body 43 and an orifice edge of the
valve orifice 41 in such a way to form a ventilation interval
44 between the cylinder lower end of the cover body 43 and
the valve orifice 41. On a side opposed to a side facing the
first communication portion 10 in the cover body 43, there
is formed a notch portion 43a notching a lateral portion of
the cover body 43 from a lower side in a vertical area which
becomes approximately a half of an up-and-down dimension
of'the cover body 43, and in a horizontal area approximately
corresponding to a radius of the cover body 43. By the notch
portion 43a, the ventilation interval 44 becomes wide on the
side opposed to the side facing the first communication
portion 10.

In a position which is an outside of the lateral portion 42
of the upper case 4' and is approximately in a middle in an
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up-and-down direction thereof, there is formed a positioning
portion 42b. In the illustrated example, an upper portion of
the upper case 4' is fitted into the main body 3 up to a
position wherein the cylinder lower end of the main body 3
bumps into the positioning portion 425 of the upper case 4',
and both portions are engaged by an engagement device
which is not shown in the figures, so that the upper case 4'
and the main body 3 are combined. In that combined state,
there is formed the aforementioned upper chamber 1
between the top portion 40 of the upper case 4' and the
cylinder upper end of the main body 3. The reference
numeral 5 shown in the figure represents a seal ring located
between the top portion 40 of the upper case 4' and the
positioning portion 425, and sealing between an inner face
of the main body 3 and an outer face of the upper case 4'.

The lower case 4" is formed to open both the cylinder
upper end and the cylinder lower end. In a position approxi-
mately in a middle in an up-and-down direction of the lower
case 4", there is formed a dividing wall 47 dividing a space
inside the lower case 4" in two up and down. In the dividing
wall 47, there is formed a ventilation portion 47a. In the
illustrated example, a lower portion of the upper case 4' is
fitted into the lower case 4" up to a position wherein the
cylinder lower end of the upper case 4' bumps into the
dividing wall 47 of the lower case 4", and engagement
protrusions represented by the reference numeral 46 in FIG.
1 and formed outside the upper case 4' are entered into and
engaged with engagement windows of the lower case 4"
represented by the reference numeral 48, so that the lower
case 4" and the upper case 4' are combined. In the illustrated
example, a space inside the case 4 configured by the lower
case 4" and the upper case 4' becomes the aforementioned
lower chamber 2, and the cylinder lower end of the lower
case 4" functions as the aforementioned second communi-
cation portion 20.

In the illustrated example, the case 4 is formed in a size
which can be entered into an attachment hole Ta provided in
the fuel tank T in a penetration state, and an outer diameter
of a formation portion of the outer flange 30 of the main
body 3 is formed in a size which cannot be entered into the
attachment hole Ta. Then, in a state wherein a lower side
from the outer flange 30 has been inserted into the fuel tank
T from such attachment hole Ta, the outer flange 30 is
welded to an outer face portion of the fuel tank T, so that the
connector C is attached to the fuel tank T.

Also, in the embodiment, in the lower chamber 2 of the
connector C, there is housed a float body 6 functioning as a
valve closing the third communication portion 21 when a
fuel in a liquid state flows into the lower chamber 2. In the
illustrated example, the float body 6 is housed between the
top portion 40 of the upper case 4' and the dividing wall 47
of the lower case 4" in the case 4 movably up and down. In
the illustrated example, the float body 6 comprises an upper
portion float 60 including a valve body 60q relative to the
valve orifice 41; and a lower portion float 61 including a
valve body 61a relative to a valve orifice 605 formed in the
center of the upper portion float 60. A distance between the
valve body 60a of the upper portion float 60 and a lower end
of the lower portion float 61 is smaller than a distance
between the top portion 40 of the upper case 4' and the
dividing wall 47 of the lower case 4", and a gap between an
outer face of the float body 6 and an inner face of the upper
case 4' is formed. Thereby, in a state wherein the float body
6 has descended, a gas inside the fuel tank T flows into the
lower chamber 2 from the second communication portion
20, and through the aforementioned gap, the gas inside the
fuel tank T flows into the upper chamber 1 from the third
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communication portion 21. When a fuel fluid level of the
fuel inside the fuel tank T ascends, and the fuel flows into the
case 4 through the third communication portion 21, both the
lower portion float 61 and the upper portion float 60 ascend,
and the valve body of the upper portion float 60 is seated in
the valve orifice 41, which becomes the third communica-
tion portion 21, so as to block the fuel. When the fuel flows
out of the case 4, the lower portion float 61 descends, and the
valve body 61a of the lower portion float 61 separates from
the valve orifice 605 of the upper portion float 60. Thereby,
the upper chamber 1 and the lower chamber 2 are commu-
nicated in a range of the valve orifice 605 of the upper
portion float 60, and after that, the upper portion float 60
falls, and the upper chamber 1 and the lower chamber 2 are
communicated with the third communication portion 21.
Also, in the illustrated example, by a compression coil
spring 7 disposed between the lower portion float 61 and the
dividing wall 47, a given urging force is always acted on the
float body 6.

A bottom portion of the upper chamber 1 is formed by the
top portion 40 of the upper case 4', and by the top portion 40
of'the upper case 4', the bottom portion of the upper chamber
1 becomes the mortar-shaped portion 11 narrowing toward
a lower side. Then, in a bottom of the mortar-shaped portion
11, there is formed the third communication portion 21, and
in a wall face of the mortar-shaped portion 11, there are
formed recesses and protrusions. Namely, in the embodi-
ment, an upper face of the top portion 40 of the upper case
4' is formed to have a mortar shape.

According to the embodiment, even in a case wherein the
fuel happens to enter into the upper chamber 1 through the
third communication portion 21, while preventing the fuel
entered in that manner from moving to a first communica-
tion portion 10 side by the aforementioned recesses and
protrusions, the fuel can be guided to a lower chamber 2 side
through the third communication portion 21 by inclination
of the mortar-shaped portion 11 so as to prevent the fuel
entered in that manner from entering into the ventilation
flow passage P. Typically, at a fueling time, a vehicle
inclination time, and the like, when the fuel enters into the
lower chamber 2, the fuel blown into the upper chamber 1
together with the gas flowing into the upper chamber 1
through the third communication portion 21 can be pre-
vented from entering into the ventilation flow passage P.

According to the embodiment, the aforementioned
recesses and protrusions are formed by a plurality of grooves
11a, 11a . . . formed in the mortar-shaped portion 11. Also,
such grooves 11a are formed to range between an upper end
115 of the mortar-shaped portion 11 and the third commu-
nication portion 21. More specifically, in the mortar-shaped
portion 11, there is formed the plurality of grooves
11a, . . . 11a approximately at an equal interval between
adjacent grooves 11a in a direction circling the third com-
munication portion 21. Then, such groove 11a becomes a
concave portion, and a space between the adjacent grooves
11a becomes a convex portion. Thereby, in this embodiment,
by the groove 11a, the fuel entered into the upper chamber
1 as mentioned above can be appropriately guided to the
lower chamber 2 through the third communication portion
21. In a case wherein the vehicle happens to incline as
mentioned above, as long as the inclination is in a range of
a supposed inclination, it is preferable that the groove 11a
has a depth wherein the fuel entered into the mortar-shaped
portion 11 does not traverse the groove 1la. Also, it is
preferable that the groove 1la is formed to have a cross-
sectional shape of widening a groove width as going toward
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a groove opening from a groove bottom so that the fuel does
not remain inside the groove by a surface tension thereof.

Also, in the embodiment, since the cover body 43 is
supported directly above the third communication portion 21
in the upper chamber 1, the fuel blown into the upper
chamber 1 as mentioned above is blocked, so that the fuel is
reliably kept in a formation range of the mortar-shaped
portion 11.

Also, in the embodiment, the first communication portion
10 is formed in a lateral portion of the upper chamber 1, and
at least one portion thereof is positioned below the upper end
115 of the mortar-shaped portion 11. Specifically, a center
axis of the tube body 31, i.e., the center of the first com-
munication portion 10 is approximately positioned at a level
of the upper end 115 of the mortar-shaped portion 11.
Therewith, in a portion facing the first communication
portion 10 in such mortar-shaped portion 11, there is formed
a concave portion 11c¢ concaved toward an inside of the
mortar-shaped portion 11 and notching one portion of the
mortar-shaped portion 11. Namely, such concave portion 11¢
is open respectively on an upper side and on the first
communication portion 10 side. Also, a bottom lid of the
concave portion 1lc is positioned at the same level of a
lower end of the first communication portion 10. Also, a
lateral wall 11e and the bottom 11d of the concave portion
11c continue by an R surface 11f. Thereby, in the embodi-
ment, even though the first communication portion 10 is set
in the aforementioned level, i.e., even though a whole height
of a portion protruded to an outside of the fuel tank T in the
connector C is reduced as much as possible, the gas inside
the fuel tank T can smoothly move to the ventilation flow
passage P through the first communication portion 10.

Incidentally, all contents of the specification, claims,
drawings, and abstract of Japanese Patent Application No.
2011-082530 filed on Apr. 4, 2011 are cited in their entireties
herein and are incorporated as a disclosure of the specifi-
cation of the present invention.

What is claimed is:

1. A connector for a fuel tank attached to the fuel tank for
connecting a ventilation flow passage thereof to the fuel
tank, comprising:

an upper chamber provided with a first communication

portion relative to the ventilation flow passage; and

a lower chamber provided with a second communication

portion relative to the fuel tank, and a third communi-
cation portion relative to the upper chamber,

wherein a mortar-shaped portion narrowing toward a

lower side is formed in a bottom portion of the upper
chamber, and

the third communication portion is formed in a bottom of

the mortar-shaped portion, and recesses and protrusions
are formed in a wall face of the mortar-shaped portion.

2. A connector for a fuel tank according to claim 1,
wherein the recesses and protrusions are formed by a
plurality of grooves formed in the mortar-shaped portion.

3. A connector for a fuel tank according to claim 2,
wherein the groove is formed in a range between an upper
end of the mortar-shaped portion and the third communica-
tion portion.

4. A connector for a fuel tank according to claim 1,
wherein a cover body is supported directly above the third
communication portion in the upper chamber.

5. A connector for a fuel tank according to claim 1,
wherein the first communication portion is formed in a
lateral portion of the upper chamber, and at least one portion
thereof is positioned below an upper end of the mortar-
shaped portion, and
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a concave portion concaved toward an inside of the
mortar-shaped portion is formed in a portion facing the
first communication portion in the mortar-shaped por-
tion.

6. A connector for a fuel tank according to claim 1, 5
wherein the mortar-shaped portion is arranged in the upper
chamber such that a center of the upper chamber projects
toward the lower chamber.

7. A connector for a fuel tank according to claim 6,
wherein the mortar-shaped portion projecting downward 10
toward the lower chamber divides the upper chamber from
the lower chamber.

8. A connector for a fuel tank according to claim 6,
wherein the recesses and projections are located in the upper
chamber. 15

9. A connector for a fuel tank according to claim 1, further
comprising:

a main body defining the upper chamber,

a case defining the lower chamber and connected to the

main body, and 20

a cover body formed separately from the main body and
the motor-shaped portion, the cover being supported by
the motor-shaped portion and located directly above the
third communication portion in the upper chamber.

10. A connector for a fuel tank according to claim 9, 25

wherein the cover body includes a notch portion at a side
opposite to the first communication portion.

#* #* #* #* #*



