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(57) ABSTRACT 

Afuel cutoff valve and a method for making the same having 
a simpler mounting operation and excellent sealing proper 
ties are disclosed. The fuel cutoff valve includes a cover, a 

casing made of a different resin than the cover Wherein the 
casing includes a valve chest and a valve body accommo 
dated in the valve chest. The casing is used as an insert 
member having a plurality of sealing ribs projecting sub 
stantially vertically toWards the cover, and a stopper forma 
tion forming a substantially horizontal step at substantially 
right angles to the sealing ribs, and the cover is integrally 
formed thereWith so as to enclose the sealing ribs and 
stopper formation of the casing. The fuel cutoff valve may 
also be constructed such that the cover is used as the insert 
member as opposed to the casing. The stopper formation can 
be a rib, a recess or a through-hole. 
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FUEL CUTOFF VALVE AND PRODUCTION 
METHOD THEREOF 

[0001] This application claims priority from Japanese 
patent applications No. 2000-64315, ?led on Mar. 9, 2000 
and No. 2001-42859, ?led on Feb. 20, 2001, the complete 
disclosures of Which are hereby incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a fuel cutoff valve 
for mounting onto the upper Wall of a fuel tank to open and 
close a fuel conduit that connects the fuel tank to the outside 
to facilitate removal of fuel vapors from the fuel tank. 

[0004] 2. Description of Related Art 

[0005] Fuel cutoff valves of this kind are knoWn in the art, 
being described in JPA 11-315765, Which has the structure 
depicted in FIG. 11. As Will be apparent from the sectional 
vieW in FIG. 11, the fuel cutoff valve 100 is mounted on the 
upper tank Wall FTa of a fuel tank FT, and comprises a 
casing 102, a cover 110, a ?oat 120, and a spring 130. The 
casing 102 comprises a top Wall 103, a side Wall 104 
integrally formed With outside edge of top Wall 103, and a 
base plate 105 attached to the bottom end of side Wall 104 
so as to de?ne an internal space constituting a valve chest 
102S. Within valve chest 102S is housed a ?oat 120 having 
a valve portion 120a in its upper portion. This valve portion 
120a opens and closes a fuel conduit 103d connected to the 
outside of fuel tank FT. The ?oat 120 is supported by a 
spring 130 arranged on the base plate 105. 

[0006] The cover 110 comprises a cover main body 112 
for attachment to the casing 102, a cover passage forming 
portion 114, and a ?ange 115, these elements being of 
unitary construction. The cover 110 is a separate element 
from the casing 102 and is assembled With the casing by 
?tting the tWo together. A leak-prevention rib 122 is inter 
posed betWeen casing 102 and cover 110 to create a laby 
rinth structure providing increased mating surface area for 
sealing. 

[0007] When the fuel tank FT is being ?lled, fuel vapor 
present Within fuel tank FT ?oWs to the outside (canister) via 
a through-hole 105a formed in the base plate 105 of casing 
102, a through-hole (not shoWn) in side Wall 104, the valve 
chest 102S, the fuel conduit 130d, and the passage 114a in 
cover 110. When the fuel entering fuel tank FT reaches a 
predetermined level FL1, fuel ?oWs into valve chest 102S 
via through-hole 105a, providing a buoyant force that causes 
the ?oat 120 to rise. The rise of ?oat 120 causes the valve 
portion 120a formed in the top portion of ?oat 120 to block 
fuel conduit 103d, preventing fuel from ?oWing out from the 
fuel tank FT. 

[0008] With the fuel cutoff valve 100 described above, 
hoWever, the cover 110 and casing 102 are assembled 
together via a leak-prevention rib 122. Accordingly, if the 
gap therebetWeen is small, the cover 110 and casing 102 Will 
be difficult to assemble. Conversely, if the gap is made larger 
in order to facilitate assembly, a poor seal Will result. The 
conventional fuel cutoff valve 100 thus has the draWback 
that it is dif?cult to simultaneously provide a better seal 
While attempting to improve the ease of assembly. 
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SUMMARY OF THE INVENTION 

[0009] An aspect of this invention is to provide a fuel 
cutoff valve featuring a simpli?ed assembly operation as 
Well as an excellent seal. 

[0010] Speci?cally, the ?rst embodiment of the present 
invention provides for a fuel cutoff valve for mounting on 
the upper tank Wall of a fuel tank having a cover, casing and 
valve body. The upper portion of the casing constitutes an 
insert member having a plurality of sealing ribs projecting 
substantially vertically toWards the cover, and a stopper 
formation extending at substantially right angles to the 
sealing ribs. The cover is uni?ed With the upper portion of 
the casing by means of overmolding such that said sealing 
ribs and stopper formation are embedded in the cover. The 
cover is fabricated of a ?rst resin material that is thermally 
Weldable to the upper tank Wall. The cover has an annular 
Welding end for thermal Welding onto the upper tank Wall 
and a passageWay for removing fuel vapor from the fuel 
tank. The casing is made of a second resin material different 
from the ?rst resin material. The casing is further provided 
With a valve chest that connects the fuel tank interior to a 
fuel conduit connecting the fuel tank interior to the outside 
to facilitate fuel vapor removal. The valve body is housed 
Within the valve chest and opens or closes off the fuel 
conduit depending on the fuel level in said fuel tank. 

[0011] The valve body housed Within this valve chest rises 
and falls With changes in buoyant force produced by changes 
in fuel level Within the fuel tank. When the valve body rises 
due to buoyant force, it closes off the fuel conduit, prevent 
ing outflow of fuel from the tank. The cover is made of a 
resin material that is thermally Weldable to the top of the 
tank, and is mounted onto the tank by means of thermal 
Welding to the upper tank Wall. In this Way, the need for a 
fastening member on the top of the fuel tank is obviated, 
alloWing for easy mounting of the fuel cutoff valve. 

[0012] The casing is made of a different resin material than 
the cover, Which is speci?cally a resin having better resis 
tance to fuel sWelling than the cover, to improve sealing in 
the seat portion, etc. The casing consists of a resin material 
that is not Welded to the cover, but is uni?ed With the cover 
by means of overmolding. Speci?cally, the casing consti 
tutes an insert member having a plurality of sealing ribs 
projecting substantially vertically or upWard toWards the 
cover, and a stopper formation extending at substantially 
right angles to the sealing ribs, the cover being uni?ed With 
the upper portion of the casing by overmolding such that the 
sealing ribs and stopper formation are embedded in the 
cover. As used herein, overmolding refers to a process 
Wherein, after initially molding the cover or casing, the 
companion part is formed by injection molding in such a 
Way as to partially enclose the ?rst part; it includes various 
processes such as insert molding and tWo-color molding. 
Since the casing is used as an insert member and is integrally 
formed With the cover, the tWo resin materials, While not 
being Welded together, ?t together tightly so that fuel cannot 
leak out betWeen them. The labyrinth structure created by 
the plurality of sealing ribs provides an extended passage for 
fuel vapors, affording reduced passage of fuel. 

[0013] The cover experiences greater sWelling by fuel in 
the fuel tank than does the casing, Which has the effect of 
reducing the gaps at the locations of the sealing ribs and 
thereby increasing the connecting force thereof to the casing, 
affording even greater reductions in passage of fuel. 
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[0014] The stopper formation is at least one substantially 
horizontal step that extends at substantially a right angle to 
the sealing ribs and provides secure attachment betWeen the 
cover and the casing in effect locking these elements 
together. The horiZontal step includes but is not limited to a 
protruding member, a stopper hole that includes a recess or 
through-hole subsequently ?lled by overmolding, or a com 
bination thereof. This obviates the need for structures that 
include engagement tabs or the like for attaching the cover 
and the casing together, so as to provide a simpler structure. 
Therefore the casing does not give rise to problems associ 
ated With chatter against the cover, namely, reduced 
mechanical strength to resist impact and change in the liquid 
level at Which the fuel cutoff valve opens and closes, thereby 
providing stable opening and closing characteristics. 

[0015] The sealing ribs are composed of a plurality of 
divided arcuate projecting portions in an annular con?gu 
ration. These arcuate projecting portions are arranged such 
that the gaps separating them from their neighbors do not lie 
on straight lines passing through the centers of concentric 
circles. By means of this structure, resin ?oWing into the 
sealing ribs and stopper formation may proceed smoothly 
during overmolding of the cover onto the upper portion of 
the casing, thereby avoiding ?lling defects. 

[0016] In another embodiment, the upper portion of the 
casing is further provided With an outer rib situated to the 
outside of the sealing ribs across a predetermined gap. The 
outer rib projects out such that it is integrally linked in an 
annular con?guration. Since the outer rib is integrally linked 
in an annular con?guration, mechanical strength to resist 
injection pressure during the overmolding process is high, 
and the casing and cover may be securely attached Without 
falling over. Also, this annular con?guration of the outer rib 
provides an improved gas-tightness relative to the sealing 
ribs, Which are arcuate projecting portions. 

[0017] The outer rib can be provided With a recess, a 
through-hole or a projection extending from the center of the 
casing to its outside Wall. Since the recess, a through-hole or 
a projection in the outer rib becomes ?lled With the resin of 
the cover during fabrication of the cover by overmolding, 
the cover may be attached more securely to the upper portion 
of the casing through the use of such stopper formations. 

[0018] A ?ash eliminating rib can also be provided along 
the circumference of the outside Wall of the casing, at 
joining locations With the cover. The ?ash eliminating rib 
has the effect of blocking the How of molten resin along the 
outside Wall of the casing during fabrication of the cover by 
overmolding thereby reducing the amount of ?ash Which 
forms. 

[0019] Where the upper tank Wall is polyethylene, the ?rst 
resin may consist of the same polyethylene as the upper tank 
Wall and the second resin material may consist of a poly 
acetal or polyamide having excellent resistance to fuel 
sWelling. 

[0020] The invention also encompasses a fuel cutoff valve 
for mounting on the upper tank Wall of a fuel tank having a 
cover, a casing, and a valve body. The cover, rather than the 
casing, constitutes an insert member having a plurality of 
sealing ribs projecting substantially vertically toWards the 
casing and a stopper formation extending at substantially 
right angles to the sealing ribs. The casing is uni?ed With 
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said cover by means of overmolding such that said sealing 
ribs and stopper formation are embedded in the casing. The 
cover is fabricated of a ?rst resin material that is thermally 
Weldable to the upper tank Wall. The cover has an annular 
Welding end for thermal Welding onto the upper tank Wall 
and a fuel conduit. The casing is made of a second resin 
material different from the ?rst resin material. It is provided 
With a valve chest, Which connects the fuel tank interior With 
the fuel conduit. The fuel conduit connects the fuel tank to 
the outside. In this variation of the invention, the fuel 
conduit at least in part has a connecting passage located in 
the casing that connects the fuel tan to an area outside of the 
fuel cutoff valve thereby effectuating vapor removal from 
the fuel tank. The valve body is housed Within the valve 
chest and opens or closes off the fuel conduit depending on 
the fuel level in said fuel tank. 

[0021] The fuel cutoff valve pertaining to this modi?cation 
of the invention has sealing ribs and a stopper formation 
formed on the cover, the sealing ribs and stopper formation 
being overmolded to form the casing. Like the previously 
described embodiments, this modi?cation affords secure 
attachment of the cover and casing. 

[0022] Additionally, the present invention provides for the 
combination of a fuel tank comprising a resin upper tank 
Wall having a ?xation hole and a fuel cutoff valve mounted 
on the upper tank Wall by insertion thereof partWay into the 
?xation hole. The fuel cutoff valve has a cover, a casing and 
a valve body such that the upper portion of the casing 
constitutes an insert member having a plurality of sealing 
ribs projecting substantially vertically toWards the cover and 
a stopper formation extending at substantially right angles to 
the sealing ribs. The cover is uni?ed With the upper portion 
of the casing by means of overmolding such that the sealing 
ribs and stopper formation are embedded in the cover. The 
cover is fabricated of a ?rst resin material that is thermally 
Weldable to the upper tank Wall and has a Welding end for 
thermal Welding onto the upper tank Wall. As With all 
embodiments and modi?cations of the present invention, the 
cover may have a passageWay that connects to or may be 
part of the fuel conduit connecting the interior of the fuel 
tank to the outside, thus facilitating fuel vapor removal. The 
casing is made of a second resin material different from the 
?rst resin material, and is provided With a valve chest 
connecting the fuel tank interior With the fuel conduit 
including a connecting passage of the casing Which then 
connects to a tubular member or other passageWay in the 
cover. The valve body is housed Within the valve chest and 
opens or closes off the fuel conduit depending on the fuel 
level in said fuel tank. 

[0023] The present invention also provides a process for 
manufacturing a fuel cutoff valve. Acover is fabricated from 
a ?rst resin material that is thermally Weldable to the upper 
tank Wall, and has Welding end for thermal Welding onto the 
upper tank Wall. The casing is formed from a second resin 
material different from the ?rst resin material and has a fuel 
conduit. The casing has a plurality of sealing ribs projecting 
substantially vertically toWards the cover and a stopper 
formation extending at substantially right angles to the 
sealing ribs are formed in the upper portion of the casing. 
The portion of the casing having the sealing ribs and stopper 
formation is set in the cavity of a mold. Then the cover is 
integrally molded With the upper portion of the casing by 
means of overmolding through injection of the ?rst resin 
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material into the cavity. This process for manufacturing the 
fuel cutoff valve may be used to form the embodiments of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a sectional vieW shoWing a fuel cutoff 
valve 20 pertaining to a ?rst embodiment of the invention, 
mounted on top of an automobile fuel tank FT; 

[0025] FIG. 2 is an exploded sectional vieW of the fuel 
cutoff valve 20; 

[0026] FIG. 3 is a plan vieW of casing 30 of the ?rst 
embodiment; 
[0027] FIG. 4 is a side vieW of casing 30 of the ?rst 
embodiment; 
[0028] FIG. 5 is an illustrative diagram illustrating molten 
resin ?oW during injection molding of casing 30; 

[0029] FIG. 6 is a sectional vieW shoWing a fuel cutoff 
valve 20B pertaining to a second embodiment; 

[0030] FIG. 7 is a plan vieW of casing of the second 
embodiment; 
[0031] FIG. 8 is a side vieW of the casing of the second 
embodiment; 
[0032] FIG. 9 is a plan vieW illustrating a the casing 
according to a third embodiment of the invention; 

[0033] FIG. 10 is a side vieW illustrating a modi?cation of 
the casing of the ?rst embodiment; and 

[0034] Fig. 11 is a sectional vieW shoWing a conventional 
fuel cutoff valve. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0035] FIG. 1 is a sectional vieW shoWing a fuel cutoff 
valve 20 pertaining to a ?rst embodiment of the invention, 
mounted on top of an automobile fuel tank FT. In FIG. 1, the 
surfaces of fuel tank FT are made of a composite resin that 
includes polyethylene. A ?Xation hole FTc is provided in the 
upper tank Wall FTa thereof. The fuel cutoff valve 20 is 
mounted on upper tank Wall FTa With the loWer portion 
thereof inserted into ?Xation hole FTc. During ?lling, When 
the fuel in fuel tank FT reaches a predetermined level FL1, 
fuel cutoff valve 20 prevents out?oW thereof to the outside 

(canister). 
[0036] FIG. 2 is an exploded sectional vieW of the fuel 
cutoff valve 20. The fuel cutoff valve 20 comprises the 
principal elements of a casing 30, a base plate 35, a ?oat 40, 
a spring 46, and a cover 50. The casing 30, base plate 35, and 
?oat 40 preferably are made of polyacetal synthetic resin, 
Which has eXcellent resistance to fuel oil permeation. The 
cover member 50, on the other hand, preferably consists of 
polyethylene, Which has eXcellent resistance to fuel oil 
permeation and is thermally Weldable to fuel tank FT. While 
both of these resin materials are resistant to fuel sWelling, 
the polyacetal Which makes up casing 30 and ?oat 40 has 
better resistance to fuel sWelling than does the polyethylene 
of the fuel tank FT and cover 50, thereby improving seal 
characteristics. Of course, other suitable materials can be 
used. 
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[0037] The casing 30 comprises a top Wall 32 and a side 
Wall 33 that eXtends in a tubular con?guration doWnWard 
from the top Wall 32 so as to de?ne a valve chest 30S of cup 
con?guration enclosed by the top Wall 32 and side Wall 33. 
The bottom thereof forms a bottom opening 30a. In the 
center of the top Wall 32 of casing 30 there is formed an 
upper projecting portion 32a. The upper projecting portion 
32a is perforated by a connecting passage 32b, With the 
valve chest 30S end of the connecting passage 32b forming 
a conical seat portion 32d. The connecting passage 32b at 
least in part forms the fuel conduit. 

[0038] An engagement ori?ce 33a is formed in the base of 
the side Wall 33. This engagement ori?ce 33a is used for 
mounting the base plate 35, described later. 

[0039] The base plate 35 provides closure to the bottom 
opening 30a of the casing 30. By engaging an engagement 
portion 35a formed on the outside periphery thereof Within 
the engagement ori?ce 33a, the base plate 35 may be 
attached so as to provide closure to the bottom opening 30a. 
In the center of the base plate 35 is formed a through-hole 
35b through Which the valve chest 30S communicates With 
the interior of the fuel tank FT. The interior of the fuel tank 
FT therefore communicates With the valve chest 30S via 
through-hole 35b. An annular spring support portion 35c is 
formed in the central upper portion of the base plate 35. This 
spring support portion 35c supports a spring 46 betWeen 
itself and the inside bottom surface of the ?oat 40. 

[0040] FIG. 3 is a plan vieW of casing 30, and FIG. 4 is 
a side vieW of casing 30. Referring to FIGS. 3 and 4, a 
plurality of sealing ribs 326 projecting upWard toWards the 
cover 50 are provided in the upper portion of casing 30. As 
shoWn in FIG. 3, the sealing ribs 326 are arranged on 
concentric circles centered on the connecting passage 32b 
and take the form of arcuate projections. Speci?cally, the 
?rst through third annular portions 326-1, 326-2, and 326-3, 
are arranged in concentric circles starting at the center of the 
casing 30 and going to the inside edge side of the casing. 
Gaps S1 are situated betWeen ?rst annular portion 326-1 and 
second annular portion 326-2 and betWeen second annular 
portion 326-2 and third annular portion 32e-3. Gaps S2 are 
present betWeen the individual arcuate projections in each of 
the ?rst through third annular portions 326-1, 326-2, and 
326-3. Gaps S2 in ?rst through third annular portions 326-1, 
326-2, and 326-3 are offset in the circumferential direction 
With respect to a straight line Ln passing through the center 
circle. The reason for this arrangement of gaps S1 and S2 is 
as folloWs. FIG. 5 is an illustrative diagram illustrating 
molten resin ?oW during injection molding of cover 50. In 
FIG. 5, a gate Gt is provided in the central portion around 
the cavity Cv0 for forming connecting passage 32b. The 
mold structure is such that molten resin is directed toWards 
the outside edge. Also, cavities Cv1 to Cv3 for forming the 
?rst through third annular portions 326-1, 326-2, and 326-3 
are provided. Resin ?oWs from gate Gt into cavity Cv1 along 
path R1, resin ?oWs through gaps S2 into cavity Cv2 along 
path R2, and resin ?oWs through gaps S2 and S1 into cavity 
Cv3 along path R3. In this Way, the cavities for molding the 
outer second and third annular portions 326-2 and 326-3 are 
reliably ?lled With resin, Without Weakening the How of 
resin due to the inner cavity. Filling defects in the cavities 
are thus avoided, and the casing 30 may be endoWed With 
high joining strength along With the cover 50 to give 
eXcellent sealing. 
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[0041] A stopper formation 32f in this case the stopper 
rib, projects from the top end of top Wall 32. The stopper 
formation 32f extends at substantially a right angle to the 
sealing ribs 326. The upper portion of casing 30 is employed 
as an insert for cover 50, With the sealing ribs 326 and 
stopper formation 32f being uni?ed through enclosure by 
cover 50. In other Words, While casing 30 and cover 50 
consist of different resin materials and are thus not thermally 
Welded together, they mate tightly in a labyrinth structure. 

[0042] The ?oat 40 housed Within the valve chest 30S 
comprises a top Wall 41 and a tubular sideWall 42 extending 
doWnWard from the outside edge of the top Wall 41 to de?ne 
a container con?guration. The interior space thereof serves 
as a buoyancy chamber 40S for producing buoyancy. A 
guide rib 40a is formed along the outside periphery of the 
?oat 40. 

[0043] The cover 50 comprises a cover main body 51, a 
tube member 52 projected in an “L” con?guration from the 
center of the top of the cover main body 51, a ?ange 53 
formed on the outside periphery of the cover main body 51, 
and a cylindrical portion 54 projecting from the bottom of 
the cover main body 51, these elements are formed as one 
piece. In the center of the bottom of the cover main body 51, 
a cover mating portion 51a for mating With the upper 
projecting portion 32a of the casing 30 is formed. The tube 
member 52 has formed therein a cover passage 52a, a ?rst 
end of the cover passage 52a being connected to the con 
necting passage 32b of the casing 30 and a second end 
thereof being connected to the canister. At the bottom edge 
of the ?ange 53, an annular Welding end 53a for Welding to 
the upper tank Wall FTa of the fuel tank FT is formed. The 
cylindrical portion 54 projects in a cylindrical con?guration 
so as to enclose the top Wall of the casing 30. 

[0044] The cover 50 is integrally formed With the casing 
30. Speci?cally, the casing is set in the mold as an insert 
member, and the cover 50 is integrally molded thereWith. 
Because of this integral molding, the sealing ribs 326 of the 
casing 30 eXtend in the vertical direction from the bottom 
face of the cover 50 and the stopper formation 32f eXtends 
outWardly in the plane from the inside of cover 50, With the 
cylindrical portion 54 ?tting about the outside of the casing 
39 With no gap therebetWeen, so that the elements are 
uni?ed. 

[0045] The procedure for mounting fuel cutoff valve 20 on 
the upper tank Wall FTa of fuel tank FT is noW described. 
Prior to assembling fuel cutoff valve 20, integral molding of 
the cover 50 is performed by injection molding using the 
casing 30 as an insert member. The ?oat 40 and spring 46 are 
then housed Within the valve chest 30S of the casing 30, With 
the bottom end of the spring 46 arranged on the spring 
support portion 35c of the base plate 35 and the engagement 
portion 35a of the base plate 35 engaged Within the engage 
ment ori?ce 33a of the side Wall 33 to attach the base plate 
35 to the casing 30. 

[0046] The bottom end of the annular Welding end 53a of 
the cover 50 is then melted With a hot plate (not shoWn), and 
the rim of the ?Xation hole FTc of the fuel tank FT is melted 
With a hot plate (not shoWn) to produce a Weld portion FTd. 
The casing 30 is then inserted bottom ?rst into the ?Xation 
hole FTc, and the annular Welding end 53a is forced against 
the Weld portion FTd. Since the annular Welding end 53a 
and the Weld portion FTd are made of the same resin 
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material, the tWo Weld together upon cooling and hardening. 
By Welding the cover 50 to the upper tank Wall FTa in this 
Way, a good seal betWeen the fuel tank FT interior and the 
outside is provided. 

[0047] Operation of the fuel cutoff valve 20 is noW 
described. When fuel is supplied to the fuel tank FT during 
a fueling operation, the fuel level Within the fuel tank FT 
rises, causing fuel vapor that has collected in the top of the 
fuel tank FT to escape to the canister via an air hole 33c in 
the casing, the valve chest 30S, the connecting passage 32b, 
and a cover passage 52a. When the fuel level Within the fuel 
tank FT reaches a predetermined level FL1, fuel ?oWs into 
the valve chest 30S via the through-hole 35b in base plate 
35. This causes the ?oat 40 to rise through buoyant force, 
Whereby the valve portion 41a blocks off the connecting 
passage 32b so as to prevent out?oW of fuel to the canister. 
Thus, during the process of refueling the fuel tank FT fuel 
vapors are alloWed to escape from the fuel tank FT, While 
fuel is prevented from ?oWing out from the fuel tank FT. 

[0048] The casing 30 is used as an insert member having 
a plurality of sealing ribs 326 and a stopper formation 32f, 
and is uni?ed With the cover 50 by means of overmolding 
conducted so as to enclose the sealing ribs 326 and stopper 
formation 32]”. Speci?cally, since the casing 30 and cover 50 
are uni?ed through overmolding, While the tWo resin mate 
rials are not Welded together, they are joined tightly so that 
fuel does not leak betWeen them. The labyrinth structure 
formed by the plurality of sealing ribs 326 provides an 
eXtended passage along the joint face going from the fuel 
tank FT to the connecting passage 32b, affording reduced 
leakage of fuel vapor. 

[0049] The cover 50 has greater fuel sWelling than the 
casing 30 and thus sWells to a greater degree With the fuel 
in the fuel tank, reducing the gaps at the locations of the 
sealing ribs 326 and thereby increasing the connecting force 
thereof to the casing 30, affording even greater reductions in 
leakage of fuel vapor to the outside. Thus, there is essentially 
no gap betWeen the fuel cutoff valve 20 and the upper tank 
Wall, reducing leakage of fuel vapors to the outside. 

[0050] As the stopper formation 32f eXtends at substan 
tially a right angle to the sealing ribs 326, the cover 50 and 
casing 30 are securely connected. This obviates the need for 
structures that include engagement tabs or the like for 
attaching the cover and the casing together, so as to provide 
a simpler structure. Since the casing 30 and the cover 50 are 
securely united, problems associated With chatter betWeen 
the tWo, namely, reduced mechanical strength to resist 
impact and change in the liquid level at Which the fuel cutoff 
valve 20 opens and closes, are avoided, thereby providing 
stable opening and closing characteristics. 

[0051] FIGS. 6 through 8 depict a fuel cutoff valve 20B 
pertaining to the second embodiment of the present inven 
tion. FIG. 6 is a sectional vieW of the fuel cutoff valve, FIG. 
7 is a plan vieW of casing 30B, and FIG. 8 is a side vieW of 
casing 30B. The second embodiment differs from the ?rst 
embodiment in terms of the shape and placement of the ribs 
projecting from the casing 30B. 

[0052] Referring to FIGS. 7 and 8, the upper portion of 
the casing 30B is provided With a outer rib 32Bh projecting 
from the outmost edge adjacent to the sealing ribs 32Be, 
speci?cally, to the outside of the third annular portion 
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32Be-3 With a predetermined space therebetWeen. The outer 
rib 32Bh projects out and is integrally linked in an annular 
con?guration. A stopper hole 32Bj is formed in outer rib 
32Bh, extending from the center of casing 30B to the outside 
edge. In this case, the stopper hole 32Bj is the stopper 
formation. As the outer rib 32Bh is integrally linked in an 
annular con?guration in the upper portion of casing 30B, 
When the cover 50B (see FIG. 6) is fabricated by overmold 
ing, mechanical strength to resist injection pressure during 
the overmolding process is high, and the casing 30B and 
cover 50B may be securely attached Without falling over. 
Since the outer rib 32Bh is integrally linked in an annular 
con?guration, the area passing straight fuel vapors is smaller 
than that of the sealing ribs 32Be divided into arcuate 
projections 32Bg, thereby improving gas-tightness. Also, as 
the stopper hole 32Bj in outer rib 32Bh becomes ?lled With 
the resin of the cover 50B during fabrication of the cover 
50B by overmolding, the cover 50B may be attached more 
securely to the upper portion of the casing 30B. 

[0053] As shoWn in FIGS. 6 and 7, a ?ash eliminating rib 
32Bk projects from the outside Wall of the casing 30B. The 
?ash eliminating rib 32Bk runs along the entire outside 
circumference of the casing 30B and projects at joining 
locations With the cover 50B. The ?ash eliminating rib 32Bk 
has the effect of blocking the How of molten resin along the 
outside Wall of the casing 30B during fabrication of the 
cover 50B by overmolding, reducing the amount of ?ash 
Which forms. 

[0054] FIGS. 9 and 10 shoW another cutoff valve eXem 
plifying a third embodiment. FIG. 9 shoWs a plan vieW of 
casing 30C, and FIG. 10 is a side vieW of casing 30C. In 
FIGS. 9 and 10, a plurality of sealing ribs 32Ce projecting 
upWard toWards cover are provided in the upper portion of 
casing 30C. The sealing ribs 30C include ?rst through third 
annular portions 326-1, 326-2, and 32Ce-3. A stopper hole 
32Cd is formed in the third annular portions 32Ce-3 and 
serves as the stopper formation. As the stopper hole 32Cd 
becomes ?lled With the resin of the cover after fabrication of 
the cover by overmolding, the casing 30C may be attached 
more securely to the cover. 

[0055] In the preceding embodiments, the casing 30 is 
employed as an insert member, but this is not limiting, since 
it is possible to use the cover 50 as an insert member. When 
the casing is used as the insert member, the casing is 
provided With sealing ribs 326 and a stopper formation, 
Whereas, the cover has a mating portion 51a formed during 
the overmolding process. The mating portion 51a is includes 
the plurality of ribs 516 that interlock With the sealing ribs 
326 located on the casing. Accordingly, When the cover is 
used as the insert member, the cover is formed ?rst. Also, the 
stopper formation and, if desired, the outer rib are formed as 
part of the cover. In this case, the stopper rib 32f could be 
formed as a step or groove in the cover 50 that ?lls With resin 
from the casing 30 or as a protruding rib. Further, the outer 
rib 32Bh could be formed With a through-hole to form a 
stopper formation similar to the embodiments shoWn in 
FIGS. 6-10. In this instance, the cover 50 Would be appro 
priately selected With reference to shape and moldability. 

[0056] The invention is not limited to the embodiments set 
forth hereinabove, various other embodiments being pos 
sible Without departing from the spirit of the invention, such 
as de?ned by the folloWing claims 
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What is claimed is: 
1. A fuel cutoff valve mountable on an upper tank Wall of 

a fuel tank, the fuel cutoff valve comprising: 

a cover made of a ?rst resin material that is thermally 
Weldable to the upper tank Wall, the cover including a 
Welding end thermally Weldable to the upper tank Wall; 

a casing made of a second resin material different from the 
?rst resin material, the casing including an upper por 
tion and a valve chest that is able to communicate With 
the fuel tank and at least a portion of a fuel conduit 
forming a passage from the fuel tank to the outside of 
the fuel cutoff valve, 

a valve body accommodated in the valve chest to open 
and close the fuel conduit according to a level of a 
liquid fuel in the fuel tank, Wherein the upper portion 
of the casing has a plurality of sealing ribs and a stopper 
formation, the sealing ribs projecting substantially ver 
tically toWards the cover, the stopper formation form 
ing a substantially horiZontal step that eXtends at sub 
stantially right angles to the sealing ribs, and the cover 
is uni?ed With the upper portion of the casing by 
overmolding to embed the sealing ribs and the stopper 
formation in the cover. 

2. The fuel cutoff valve according to claim 1, Wherein the 
sealing ribs are arranged in a plurality of concentric circular 
arrays centered on the fuel conduit. 

3. The fuel cutoff valve according to claim 2, Wherein the 
sealing ribs are formed of an array of a plurality of divided 
arcuate projections in an annular arrangement, the arcuate 
projections are separated by gaps such that the gaps sepa 
rating the adjacent arcuate projections do not lie on a 
common radius With respect to adjacent concentric circular 
arrays. 

4. The fuel cutoff valve according to claim 3, further 
comprising an outer rib formed on the upper portion of the 
casing and arranged outside of the sealing ribs across a 
predetermined gap, the outer rib projecting outWardly and 
integrally linked in an annular con?guration. 

5. The fuel cutoff valve according to claim 4, Wherein the 
stopper formation is a stopper rib. 

6. The fuel cutoff valve according to claim 5, Wherein the 
stopper rib is integrally formed With the outer rib. 

7. The fuel cutoff valve according to claim 4, Wherein the 
stopper formation is a stopper hole extending radially 
through a center of the outer rib, the stopper hole being ?lled 
With the resin of the cover. 

8. The fuel cutoff valve according to claim 4, Wherein the 
stopper formation is a stopper hole integrally formed With at 
least one sealing rib, the stopper hole being ?lled With the 
resin of the cover. 

9. The fuel cutoff valve according to claim 4, Wherein the 
stopper formation is a recess formed in the outer rib, the 
recess being ?lled With the resin of the cover. 

10. The fuel cutoff valve according to claim 4, Wherein the 
stopper formation is a recess formed in at least one sealing 
rib, the recess being ?lled With the resin of the cover. 

11. The fuel cutoff valve according to claim 1, Wherein the 
stopper formation is a stopper rib. 

12. The fuel cutoff valve according to claim 1, Wherein the 
stopper formation is a stopper hole integrally formed in at 
least one sealing rib, the stopper hole being ?lled With the 
second resin of the cover. 
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13. The fuel cutoff valve according to claim 1, wherein the 
stopper formation is a recess formed in at least one sealing 
rib, the recess being ?lled With the second resin of the cover. 

14. The fuel cutoff valve according to claim 1, further 
comprising a ?ash eliminating rib radially formed on the 
upper portion of the casing. 

15. The fuel cutoff valve according to claim 1, Wherein the 
?rst resin material has greater fuel sWelling than the second 
resin material. 

16. The fuel cutoff valve according to claim 1, Wherein a 
resin material of the upper tank Wall and the ?rst resin 
material are polyethylene, and the second resin material is 
selected from the group consisting of polyacetal and polya 
mide. 

17. The fuel cutoff valve according to claim 1 in combi 
nation With the fuel tank, Wherein the fuel tank comprises a 
resin and has a ?xation hole for mounting the fuel cutoff 
valve by insertion thereof partWay into the ?xation hole. 

18. The fuel cutoff valve according to claim 1, Wherein the 
valve body comprises a ?oat housed Within the valve chest, 
Wherein the ?oat has a top Wall With valve portion extending 
upWard therefrom for opening and closing the fuel conduit. 

19. A fuel cutoff valve mountable on an upper tank Wall 
of a fuel tank, the fuel cutoff valve comprising: 

a cover made of a ?rst resin material that is thermally 
Weldable to the upper tank Wall, the cover including a 
Welding end thermally Weldable to the upper tank Wall; 

a casing made of a second resin material different from the 
?rst resin material, the casing including an upper por 
tion and a valve chest that is able to communicate With 
the fuel tank and at least a portion of a fuel conduit 
forming a passage from the fuel tank to the outside of 
the fuel cutoff valve; 

a valve body accommodated in the valve chest to open 
and close the fuel conduit; 

Wherein the cover has a plurality of sealing ribs and a 
stopper formation, the sealing ribs projecting substan 
tially vertically toWards the casing, the stopper forma 
tion forming a substantially horiZontal step at substan 
tially right angles to the sealing ribs; and 

Wherein the casing is uni?ed With the cover by overmold 
ing to embed the sealing ribs and the stopper formation 
in the casing. 

20. The fuel cutoff valve according to claim 19 in com 
bination With the fuel tank, Wherein the fuel tank comprises 
a resin and has a ?xation hole for mounting the fuel cutoff 
valve by insertion thereof partWay into the ?xation hole. 

21. A fuel tank comprising a resin upper tank Wall having 
a ?xation hole and a fuel cutoff valve mounted on the upper 
tank Wall by insertion thereof partWay into the ?xation hole, 
the fuel cutoff valve comprising: 

a cover made of a ?rst resin material that is thermally 
Weldable the upper tank Wall, the cover including a 
Welding end thermally Welded to the upper tank Wall; 

a casing that is made of a second resin material different 
from the ?rst resin material, the casing including a 
valve chest that is able to communicate With the fuel 
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tank and at least a portion of a fuel conduit forming a 
passage from the fuel tank to the outside of the fuel 
cutoff valve; 

a valve body accommodated in the valve chest to open 
and close the fuel conduit according to a level of a 
liquid fuel in the fuel tank, Wherein the upper portion 
of the casing has a plurality of sealing ribs and a stopper 
formation, the sealing ribs projecting substantially ver 
tically toWards the cover, the stopper formation form 
ing a substantially horiZontal step that extends at sub 
stantially right angles to the sealing ribs, and Wherein 
the cover and the upper portion of the casing are uni?ed 
by overmolding to embed the sealing ribs and the 
stopper formation With the cover. 

22. The fuel cutoff valve according to claim 21, Wherein 
the cover is molded over the casing. 

23. The fuel cutoff valve according to claim 21, Wherein 
the casing is molded over the cover. 

24. The fuel cutoff valve according to claim 21, Wherein 
the stopper formation is a stopper rib protruding outWardly. 

25. The fuel cutoff valve according to claim 21, Wherein 
the stopper formation is a stopper hole integrally formed in 
at least one sealing rib. 

26. The fuel cutoff valve according to claim 21, further 
comprising an outer rib formed on the upper portion of the 
casing and arranged outside of the sealing ribs across a 
predetermined gap, the outer rib projecting outWardly and 
integrally linked in an annular con?guration, Wherein the 
stopper formation is a stopper hole extending radially 
through a center of the outer rib. 

27. A process for manufacturing a fuel cutoff valve 
mountable on an upper tank Wall of a fuel tank, the process 
comprising: 

forming a casing from a resin material including forming 
a plurality of sealing ribs and a stopper formation, the 
sealing ribs projecting outWard and the stopper forma 
tion forming a substantially horiZontal step that extends 
at substantially right angles to the sealing ribs; 

setting the casing in a cavity of a mold; and 

forming a cover that is thermally Weldable to the upper 
tank Wall from a different resin material than the resin 
material of the casing by injecting the different resin 
material into the cavity to enclose the sealing ribs and 
stopper formation, thereby integrally molding the cover 
With the upper portion of the casing. 

28. The fuel cutoff valve manufacturing process according 
to claim 27 further comprising thermofusing the fuel cutoff 
valve onto the upper Wall of the fuel tank. 

29. The fuel cutoff valve manufacturing process according 
to claim 27, Wherein the ?rst resin material has greater fuel 
sWelling than the second resin material. 

30. The fuel cutoff valve manufacturing process according 
to claim 27, Wherein a resin material of the upper tank Wall 
and ?rst resin material are polyethylene, and the second 
resin material is selected from the group consisting of 
polyacetal and polyamide. 

* * * * * 


