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(57) ABSTRACT 

A closure valve for the ?ller neck of a vehicle fuel tank 
includes a plastic ball With a vapor impermeable plate 
attached to it to form part of its surface. The ball is held 
betWeen a carrier on the inside and a seal carrier on the 
outside, the seal carrier being held against the ball by a screW 
cap, a spring Washer and a vapor seal. When the valve is 
closed the plate, the seal carrier, the vapor seal and ring seals 
form a relatively impermeable barrier covering the end of 
the fuel ?ller pipe and preventing the escape of signi?cant 
amounts of fuel vapor. 
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CLOSURE VALVE FOR A FLUID CONTAINER 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0001] This application claims the priority of British 
patent document 00056259, ?led Mar. 10, 2000, the dis 
closure of Which is expressly incorporated by reference 
herein. 

[0002] The present invention relates to a closure valve 
particularly a closure valve for a vehicle fuel ?ller system. 

[0003] For many years it has been conventional to close 
the fuel ?ller neck of a vehicle With a simple screW or 
bayonet cap. HoWever, this arrangement has certain disad 
vantages, one of Which is that the cap can easily be mislaid 
When the fuel tank is being ?lled. 

[0004] Various proposals have been made to replace the 
screW cap With a ball valve, for example as disclosed in US. 
Pat. No. 5,901,760 or German patent document DE 88 16 
045. HoWever, these devices still are not capable of meeting 
prospective requirements and legislation for ultra loW emis 
sion systems. 

[0005] The present invention therefore provides a closure 
for the neck of a container for liquid including a cap for 
covering the end of the neck, the cap having an aperture for 
receiving liquid therethrough. A ball mounted in the neck 
has a passage therethrough and an impermeable portion 
forming part of its outer surface. The ball is rotatable 
betWeen a ?rst position, in Which the passage is aligned With 
the aperture to open the neck, and a second position, in 
Which the impermeable portion is aligned With the aperture 
to close the neck. 

[0006] Preferably, the ball is formed mainly from a plastic 
member, Which may for example be molded, and the imper 
meable portion is formed separately from a different mate 
rial and attached to the plastic member so as to form part of 
the ball. 

[0007] The impermeable portion may form part of a plate 
member, Which is preferably formed of metal and may be 
attached to the plastics member by adhesive or a snap-?t 
action. Alternatively, the impermeable portion could be 
formed as a coating on the plastics, such as chrome plating 
or the like. The main part of the ball can be made of a 
material of relatively high permeability, such as Nylon 6. 

[0008] The closure preferably further includes a sealing 
assembly to seal betWeen the ball and the neck. When the 
ball is in the closed position, the sealing member extends 
betWeen the impermeable portion and the neck so that the 
sealing member and the impermeable portion completely 
seal the neck. 

[0009] Preferably, When the ball is in the closed position, 
the impermeable portion is on the outer side of the ball. 

[0010] The sealing assembly may comprise a seal carrier, 
a ?rst seal acting betWeen the seal carrier and the ball and a 
second seal acting betWeen the seal carrier and the neck. In 
order for the seal to be effective the sealing assembly must 
be made of a material of relatively loW permeability. For 
example the carrier can be made of metal, such as aluminum, 
or of loW permeability plastics such as “acetyl”, and the 
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seals are preferably made of PTFE as this has a loW 
permeability and loW friction. 

[0011] Preferably the cap is removable, so that the closure 
can be removed for servicing. 

[0012] Preferably, When the ball is in the closed condition, 
the impermeable portion of its surface is approximately level 
With the cap and the end of the ?ller neck, thereby providing 
easy access to the ?ller neck. 

[0013] With knoWn ball valve systems it can also be a 
problem that they are dif?cult to assembly and to service. 

[0014] Accordingly, the present invention further provides 
a container for liquid having a neck through Which liquid can 
be put into the container and a closure for closing the neck. 
The closure comprises a carrier Which can be inserted into 
the neck and a ball member rotatably supported on the 
carrier such that it can be mounted in the carrier and inserted 
into the neck With the carrier. The ball member has an 
aperture through it such that it can be rotated in the carrier 
to open and close the neck. Removable retaining means are 
also provided, Which can be attached to the neck so as to 
releasably retain the carrier and ball in the neck. 

[0015] Preferably the container further comprises a seal 
ing assembly Which can be attached to the carrier so as to 
retain the ball in the carrier and inserted into the neck With 
the carrier and the ball. 

[0016] Preferably the sealing assembly comprises a seal 
carrier, a ?rst seal Which seals against the neck, and a second 
seal Which seals against the ball. 

[0017] Preferably the retaining means comprises a cap 
having an aperture therethrough Which can be aligned With 
the aperture through the ball to open the neck. 

[0018] Preferably the neck has an aperture through Which 
a drive mechanism can be inserted to rotate the ball in the 
carrier, and the carrier preferably has an aperture Which can 
be aligned With that in the neck, so that the drive mechanism 
can be inserted through it to engage With the ball. 

[0019] Other objects, advantages and novel features of the 
present invention Will become apparent from the folloWing 
detailed description of the invention When considered in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a section through a closure according to 
a ?rst embodiment of the invention in a closed condition; 

[0021] FIG. 2 is a section through the closure of FIG. 1 
in an open condition; 

[0022] FIG. 3 is an expanded vieW of the closure of FIGS. 
1 and 2; 

[0023] FIGS. 4 and 5 are sections through a closure 
according to a second embodiment of the invention; and 

[0024] FIG. 6 shoWs a container for a liquid having a 
closure according to FIG. 1 or 4 and 5. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0025] Referring to FIGS. 1 and 3, in a ?rst embodiment 
of the invention, a vehicle fuel tank ?ller pipe is formed from 
steel and includes at its upper end a neck portion 10 Which 
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has a screw threaded end cap 12 over its upper end and a ball 
valve 14 inside it just beneath the cap 12. The ball valve 14 
includes a molded plastic ball carrier 16 carrying a molded 
plastic ball member 18. The ball carrier 16 includes a 
hemi-spherical bowl 20 open toWards the end of the neck, 
With its rim 22 in contact With the inside of the neck 10 and 
an aperture 24 through its center. About half Way betWeen 
the rim 22 and the aperture 24 a ?ange 26 extends outWards 
from the outer surface of the boWl 20, the ?ange having a 
groove 28 formed in its outer surface Which carries a ring 
seal 30. The rim of the ?ange 26 contacts the inner surface 
of the neck 10 and locates the ball carrier 16 in the neck. It 
also rests against a step 10a in the neck 10 to prevent the 
carrier 16 from sliding doWn the neck. 

[0026] The ball member 18 is generally spherical in shape 
and has a passageWay 32 extending centrally through it With 
an inner end 32a of substantially the same diameter as the 
aperture 24 through the ball carrier 16 and an outer end 32b 
of substantially the same diameter as a central aperture 34 
Which is provided through the cap 12. A tubular noZZle 
restrictor 36 is located inside the passageWay 32 Which has 
a Wide portion 36a at its outer end, Which ?ts against the 
inner surface of the passageWay 32, and a tapered section 
36b Which reduces in diameter toWards its inner end Which 
de?nes a noZZle restricting aperture 36c With an outturned 
?ange 36d at its end. AnoZZle seal 38 ?ts over the ?ange 36d 
sealing the ?ange to the inner Wall of the passageWay 32, and 
has a lip 38a Which extends radially inWards over the end of 
the noZZle restrictor 36 beyond the inner surface of noZZle 
restricting aperture 36c. 

[0027] Part of the curved outer surface of the ball member 
18 is formed from a metal closure plate 40. This closure 
plate 40 is domed or part-spherical With a round outer edge 
and forms an area of the ball 18 Which is larger than the area 
of the opening 34 in the cap 12. 

[0028] An annular molded plastic seal carrier 42 is located 
inside the ?ller neck 10 betWeen the ball carrier 16 and the 
cap 12. It has tWo grooves 44, 46 in its outer surface, the one 
44 nearest the cap 12 carrying a loW permeation seal 48 
made of PTFE and the one 46 nearest the ball carrier 16 
carrying a ring seal 50. The inner surface 52 of the seal 
carrier 42 is tapered toWards the top end of the assembly and 
curved so that it ?ts against and supports the surface of the 
ball 18. An annular dust seal 54 is located just under the cap 
12, being of larger diameter than the aperture 34 through the 
cap 12. A spring Washer 56 acts betWeen the cap 12 and the 
dust seal 54 to hold the dust seal 54 against the surface of the 
ball 18. A vapor seal 58 formed from PTFE is located 
betWeen the seal carrier 42 and the dust seal 54 and is held 
in place there by the force of the spring Washer 56 acting on 
the dust seal 54. The diameter of the vapor seal 58 is smaller 
than that of the cover plate 40 so that the Whole of the 
aperture radially inside the vapor seal 58 is closed off by the 
cover plate When the ball 18 is in the closed position as 
shoWn in FIG. 1. 

[0029] The ball 18 is supported on a pair of trunnions in 
the carrier 16 so that it is rotatable about their axis X. The 
latter axis is perpendicular to the axis of the passageWay 32 
through the ball 18, and both of these axes are perpendicular 
to the axis passing through the center of the closure plate 40. 
The rotation axis X of the ball is also perpendicular to the 
axis of the ?ller pipe 10. One of the trunnions is aligned With 
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a suitable hole in the pipe 10 so that suitable drive means can 
be inserted into the ball through the side of the pipe and the 
ball can be rotated, either by means of a motor or manually 
by means of a suitable lever. 

[0030] Referring to FIG. 2, When the valve is opened by 
rotation of the ball 18 the passageWay 32 is aligned With the 
opening 34 in the cap 12 and the vapor seal 58 rests against 
the ball 18 just outside the upper end of the noZZle restrictor 
36. The fuel ?ller noZZle is passed doWn through the 
passageWay 32 until its loWer end passes through the aper 
ture 36c at the loWer end of the noZZle restrictor. There the 
seal 38 seals against the noZZle to prevent fuel vapor from 
passing back out through the passageWay 32. 

[0031] When the valve is closed, as shoWn in FIG. 1, the 
main impermeable sealing region of the valve is on its outer 
side and is formed by the sealing plate 40, the seal carrier 42 
Which ?lls the gap betWeen the sealing plate 40 and the ?ller 
pipe neck 10, the vapor seal 58 Which seals the seal carrier 
42 to the sealing plate 40, and the impermeable seal 48 
sealing the seal carrier 42 to the ?ller pipe 10. These 
components therefore form a substantially impermeable 
barrier across the end of the ?ller neck. 

[0032] One of the main advantages of this arrangement is 
that it seals in any vapor coming from fuel left in the 
passageWay 32 after ?lling. Another advantage of the 
arrangement is that, because of the screW cap 12 the Whole 
assembly can easily be removed and placed for servicing. In 
order to make servicing easier the seal carrier 42 and ball 
carrier 16 can be arranged to lock together, for example by 
means of a simple snap-?t mechanism, so that the entire 
assembly can be lifted out of the neck as a modular unit. 
Also because the outer side of the ball 18 is approximately 
level With the top end of the ?ller pipe 10 and the cap 12, and 
therefore also With the outer body panel of the vehicle, the 
angle of the ?ller pipe can be chosen such that it is 
signi?cantly aWay from perpendicular to the body panel 
Without requiring a large ?ller pocket around the ?ller neck 
to alloW access of the ?ller noZZle. The use of a ball valve 
design and its location close to the vehicle outer body panel 
also makes the arrangement very suitable for robotic ?lling 
stations. 

[0033] FIGS. 4 and 5 shoW a second embodiment of the 
invention, Which corresponds in many Ways to the embodi 
ment of FIGS. 1 to 3; and corresponding parts are given the 
same reference numerals preceded by a 1. To avoid repeti 
tion only the features of the second embodiment Which are 
different from the ?rst embodiment Will be described. 

[0034] The seal carrier 142 is formed of a thinner layer of 
material Which has the dust seal of the ?rst embodiment 
integrated into it. The retaining spring 156 acts betWeen the 
cap 112 and the seal carrier. The loW permeability seal 158 
?ts over a ridge 142a on the seal carrier. There is only one 
ring seal 148 betWeen the seal carrier and the ?ller neck 110, 
but this is made of rubber coated With PTFE. 

[0035] FIG. 4 is a section through the trunnions 160, 162 
Which rotatably support the ball 118 in the ball carrier 116. 
One of the trunnions is formed as a simple inWard projection 
164 on the ball carrier 116 Which extends into a correspond 
ing socket 166 in the side of the ball 118. The other 
comprises a separately formed tubular trunnion member 168 
Which is a snap ?t into an aperture 170 in the ball carrier 116 
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and Which extends into an annular groove 172 on the ball 
118. The portion of the ball 118 inside this groove 172 has 
an internally splined aperture 174 in it in Which a splined 
metal drive dog 176 extends. The trunnion member 168 and 
drive dog 176 do not extend radially outWards beyond the 
outer circumference of the ball carrier 116 and can therefore 
be inserted into the neck With the ball carrier. Adrive spindle 
178 ?ts into a splined aperture 180 in the outer side of the 
drive dog 176, and is rotatably supported in an externally 
threaded tubular supporting portion 177 projecting from the 
?ller neck 110. A nut 182 is screWed over the supporting 
portion 177 to retain the drive spindle in position. The 
splines interconnecting the ball 118 and drive dog 176 are 
relatively Wide so as to distribute the loads applied to the ball 
118. The mechanism for turning the drive spindle is not 
shoWn, and could for example comprise an electric motor or 
a manually operated lever. 

[0036] FIGS. 4 and 5 also shoW the restrictor ?ap 184 
covering the aperture 124 on the inside of the ball carrier 
116, Which is biased into a closed position by a spring 186 
and sealed against the rim of the aperture 124 by means of 
a lip seal 118. A similar restrictor Would also be used in the 
?rst embodiment although it is not shoWn in FIGS. 1 to 3. 

[0037] In order to assemble the closure into the neck 110 
the restrictor 136 and noZZle seal 138 are inserted into the 
ball 118 Which is then placed in the carrier 116 so that it is 
supported on the ?xed trunnion 164. The annular trunnion 
member 168 and drive dog 176 are then inserted into the ball 
118 through the aperture 170 in the carrier, the trunnion 
member 168 snapping into place to retain the ball in the 
carrier. The seal carrier 142, With the seals 148, 158 on it, is 
then attached to the ball carrier. The spring 156 is pre 
assembled onto the cap 112. The carrier 116, ball 118 and 
seal 142 assembly can then be inserted as a unit into the neck 
110 and the cap 112 screWed on to hold the assembly in 
place. The drive spindle and retaining nut 182 are then 
screWed into place. Subsequently, if the closure unit needs to 
be serviced the cap 112 can be unscreWed and the drive 
spindle removed and the closure unit removed as a unit and 
repaired or replaced as necessary. 

[0038] FIG. 6 is a schematic depiction of a container 150 
for a liquid, such as a fuel tank, having a ball valve closure 
14 disposed in the upper end at the neck portion 10 of a fuel 
tank ?ller pipe 151. 

[0039] It Will be appreciated that the modular structure of 
the ball valve assemblies described enables a single design 
of ball valve to be used in a range of vehicles. The only 
requirement is that the internal shape of the end of the ?ller 
necks be substantially the same. The valve can also be used 
With ?ller necks made of any suitable material, including 
metals such as aluminum or other non-permeable materials 
such as plastics. 

[0040] The foregoing disclosure has been set forth merely 
to illustrate the invention and is not intended to be limiting. 
Since modi?cations of the disclosed embodiments incorpo 
rating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed 
to include everything Within the scope of the appended 
claims and equivalents thereof. 
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What is claimed is: 
1. A closure for the neck of a container for liquid, 

comprising: 

a cap for covering the end of the neck, the cap having an 
aperture for receiving liquid therethrough; and 

a ball mounted in the neck and having a passage there 
through and an impermeable portion forming part of its 
outer surface, the ball being rotatable betWeen a ?rst 
position in Which the passage is aligned With the 
aperture to open the neck and a second position in 
Which the impermeable portion is aligned With the 
aperture to close the neck. 

2. A closure according to claim 1, Wherein: 

the ball comprises a plastic member; and 

the impermeable portion is formed separately from the 
ball, of a different material, and is attached to the plastic 
member so as to form part of the ball. 

3. A closure according to claim 1, Wherein the imperme 
able portion forms part of a plate member. 

4. A closure according to claim 1 further comprising a 
sealing assembly to seal betWeen the ball and the neck, the 
seal component extending betWeen the impermeable portion 
and the neck When the ball is in the closed position, so that 
the sealing component and the impermeable portion com 
pletely seal the neck. 

5. A closure according to claim 4, Wherein When the ball 
is in the closed position, the impermeable portion is on an 
outer side of the ball. 

6. A closure according to claim 4, Wherein the sealing 
assembly comprises: 

a seal carrier; 

a ?rst seal acting betWeen the seal carrier and the ball; and 

a second seal acting betWeen the seal carrier and the neck. 
7. A closure according to claim 5, Wherein the sealing 

assembly comprises: 

a seal carrier; 

a ?rst seal acting betWeen the seal carrier and the ball; and 

a second seal acting betWeen the seal carrier and the neck. 
8. A closure according to claim 1, Wherein the cap is 

removable. 
9. A closure according to claim 1, Wherein When the ball 

is in the closed condition the impermeable portion of its 
surface is approximately level With the cap and the end of 
the ?ller neck. 

10. A container for liquid having a neck through Which 
liquid can be put into the container and a closure for closing 
the neck, Wherein the closure comprises: 

a carrier Which can be inserted into the neck; 

a ball member rotatably supported on the carrier such that 
it can be mounted in the carrier and inserted into the 
neck With the carrier; 

an aperture through the ball member such that it can be 
rotated in the carrier to open and close the neck; and 

removable retaining means Which can be attached to the 
neck so as to releasably retain the carrier and ball in the 
neck. 
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11. A container according to claim 10 further comprising 
a sealing assembly Which can be attached to the carrier so as 
to retain the ball in the carrier and inserted into the neck With 
the carrier and the ball. 

12. A container according to claim 11, Wherein the sealing 
assembly comprises: 

a seal carrier carrying a ?rst seal Which seals against the 
neck; and 

a second seal Which seals against the ball. 
13. A container according to claim 10, Wherein the 

retaining means comprises a cap having an aperture there 
through, With Which the aperture through the ball can be 
aligned to open the neck. 

14. A container according to claim 10, Wherein the neck 
has an aperture therethrough, through Which a drive mecha 
nism can be inserted to rotate the ball in the carrier. 

15. Acontainer according to claim 14, Wherein the carrier 
has an aperture therethrough arranged to be aligned With the 
aperture in the neck, Whereby the drive mechanism can be 
inserted through it to engage With the ball. 

16. A vehicle fuel tank comprising: 

a tank body; 

a ?ller pipe having a neck at a distal end thereof; 
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a cap for covering the end of the neck, the cap having an 
aperture for receiving liquid therethrough; and 

a ball mounted in the neck and having a passage there 
through and an impermeable portion forming part of its 
outer surface, the ball being rotatable betWeen a ?rst 
position in Which the passage is aligned With the 
aperture to open the neck and a second position in 
Which the impermeable portion is aligned With the 
aperture to close the neck. 

17. Avehicle fuel tank having a neck through Which liquid 
can be put into the container and a closure for closing the 
neck, Wherein the closure comprises: 

a carrier Which can be inserted into the neck; 

a ball member rotatably supported on the carrier such that 
it can be mounted in the carrier and inserted into the 
neck With the carrier; 

an aperture through the ball member such that it can be 
rotated in the carrier to open and close the neck; and 

removable retaining means Which can be attached to the 
neck so as to releasably retain the carrier and ball in the 
neck. 


