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DE CHARGES STATIQUES

(54) FILLER NECK CLOSURE WITH STATIC CHARGE DISSIPATOR

(57) A fuel cap for use on a vehicle for establishing a common electrical potential with the fuel tank of the vehicle. The
fuel cap includes a handle, a fuel port closure for engaging a fuel recerving assembly, an electrically conductive
retaimer on the fuel cap and a seal. The electrically conductive retainer maintains an electrically conductive contact to
the fuel receiving assembly while the seal prevents the escape of fuel vapors through the fuel receiving assembly. The
seal 1s maintained until substantially achieving a common electrical potential between the cap and the fuel receiving
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assembly by way of the electrically conductive retamner. A method of establishing a common electrical potential and
preventing escape of fuel vapors from a fuel port of a fuel receiving assembly prior to establishing the common
clectrical potential. The method employs a fuel receiving assembly which defines a fuel port, a fuel cap which 1s
engageable with and covers the fuel port. The cap includes an electrically conductive retamner, a handle, a fuel port
closure and a seal. The seal 1s maintained between the cap and the fuel recerving assembly. When the cap 1s engaged
with the fuel receiving assembly, a common electrically conductive path 1s established between the electrically
conductive retainer and an electrically conductive portion of the fuel recerving assembly. The electrically conductive
path 1s maintained between the retainer and the fuel recerving assembly until the common electrical potential 1s
achieved. The seal 1s maintained and only disengaged after substantially achieving the common electrical potential.
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ABSTRACT

A fuel cap for use on a vehicle for establishing a
common electrical potential with the fuel tank of the vehicle.
The fuel cap includes a handle, a fuel port closure for
engaging a fuel receiving assembly, an electrically conductive
retalner on the fuel cap and a seal. The electrically
conductive retainer maintains an electrically conductive
contact to the fuel receiving assembly while the seal prevents
the escape of fuel vapors through the fuel receiving assembly.
The seal is maintained until substantially achieving a common
electrical potential between the cap and the fuel receiving
assembly by way of the electrically conductive retainer. A
method of establishing a common electrical potential and
preventing escape of fuel vapors from a fuel port of a fuel
recelving assembly prior to establishing the common electrical
potential. The method employs a fuel recelving assembly which
defines a fuel port, a fuel cap which is engageable with and
covers the fuel port. The cap includes an electrically
conductive retainer, a handle, a fuel port closure and a seal.

The seal is maintained between the cap and the fuel receiving

assembly. When the cap is engaged with the fuel receliving

assembly, a common electrically conductive path 1s established

between the electrically conductive retainer and an
electrically conductive portion of the fuel receiving assembly.
The electrically conductive path is maintained between the
retainer and the fuel receiving assembly until the common
electrical potential is achieved. The seal 1is maintained and

only disengaged after substantially achieving the common

electrical potential.
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FI:LLER NECK CLOSURDE 3 HARGE NDISNSSIPATER

Rackpround aud Suymmary of the Invention
The presenl inveution relates to a fucl cap, and particularly to a fuel

5  cap for closing a vehicle fuel tank (iller ueck. More particularly, thc present mmvention
relates to an electrically conductive fuel cap

Occasionally, vehicle occupants or service slalion attendants will
carry" a static cloctricity charge having an electrical potential that 18 higher than the
vehicle itself. A fucl cap in accordance with the present invention is canfigured Lo

10  "groundd" a person louching the fuel cap pnor to removal of the fuel cap from the fller
neck so as to dissipaic o grouad, in a controllcd manncr, any electrogtatic charge or
potential on the person at the oniscl of a velicle refuchng cyclc and before tuel vapor
is allowed to vent through the manth of the filler neck.

In a preferred embodiment, the fuel cap includes a handle, a fuel port

15 closure for cngaging a fuel receving asserubly, an electrically conduciive rotaitiel on
(e fael cap and a seal. Tho clectrically conductive refainer maintains an elecirically
conductive conlact to the fael receiving asscmbly while the seal prevents the escape of
fuel vapors through ihe fucl icceiving assembly. The scal 13 maintained unti]
substantially achieving a common elecirical potential between the cap and the fuel

20  receiving assembly by way of the elecirically vonductive retaincr.

'I'he invention 2lso includes a method of establishing a common
electrical potcutial and preventing escape of fuel vapors from 2 ficl puit of a fucl
receiving assembly prior to cstablishing the common electrical potential. The melhoxl
emplays a [uc] 1eceiving assembly which defines a fuel port, a fuel cap which is

25 engageable with and covers the fucl port. The cap includes an electrically conductive
retainer, a handle, a fivel port closure and a seal. The scal 13 maintained between the
cap and the fuel receiving assembly When the cap is engaged with the fucl recelving

asscmbly. A common clectrically conductve path is esrahlished belwecn the
electrically conductive retainer and an electrically conductive portion of the fucl
30  1eveiving assembly. The clectrically conductive path is maiptained between the

rolaine: and the fuel recciving assembly until the common electrical poremhial s
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achicved. The scal is maintained and only disengaged after substantially achicving
the comruou clectrical potential.
Additional featurcs and advantages of the invention will became
apparent 1o those skilled in thec il upon a considcration of the following detailed
S  description of a preferred embodiment cxemplifying the best mode of carrying out the

invention as presently perceived.

Buief Desgription of the Drawwnge
The dctailed description particularly refers to the ACCONNIPAnYINg

10  figures in which:
Fig. 1 is an exploded porspoctive view of a conductive filler neck
coupled to a fuel tank, a filler neck insert sized to fit into the filler neck and receive a
threaded fuel cap, and a fuel cap including (frow tght to lcft) a handlc, a threaded '
closurc member, and a retainer;
15 Tig. 2 is a bottom view of the retainer of F1g. 1 showing four flexible
ingais appended to an annular member;
Fip. 3 is a side elevation of the fuel cap of Fig. 1, with portinns hroken
away, as it is being inscited into the filler neck insert and the filler neck of Fig 1; and
Fig. 4 is a view similai to Fig. 3 showing tho fuel cap mounted in the

70  filler neck and contact between the: retainer and the filler nock msert.

Detailcd Dosceription of the Drawings
A fuel cap 10 is contigured for use with 2 fuel receiving asscmbly 13.
The lucl 1oceiving assembly 13 includes a fuel tank filler neck 14 and 1ank Aller ook
25  insert 12 on the apen oid 17 thereof. The fuel cap 10 ie engageable with the fuel
receiving assembly 13 1o close 4l swal an open mouth or fuel port | | of tank filler
neck ineert 12. Tank filler neck insert 12 is made of an cloetrically conductive
olastios material and portions of fuel cap 10 are 4lso wade of an elcctncally
conductive plastics material. Once installed in the Nller neck 14, the fucl cap 10 18
30 clectrically grounded to the tuel tank LS via the electrically conductive filler ncock
Liseit 12 as shown. for cxample, 1n Fig. 4. Fuel tank 19 is of known consiruction and
as such is showu diagrammatically in F1GS. 1, 3 and 4.
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As showp m Figs. 1, 3, and 4, fuel cap 10 includes 4 handle 16 having
4 grip 19, a fuel port closurc 18 under and spaced from the handle 16, and an.
alecirically cunductive retainer 20 arranged to couple or engage handle 16 to fuel pari
closure 18 yert, in cerlain eibodiments, permit lost motion between handle 16 and
5  fuel port closure 18 Hunulle 16 and retainer 20 arc meadc of an elecirically conductive
material such as an electrically conductive plastics material, As shown n the Figures,
fuel port closure 18 such as the threaded portion 23 1x iluseitablc into Hller nock masert
12 to retain cap 10 in position to cover fuel port 11. With reference i FTIGS. 3 and 4,
fuel port closurc 18 is sized and dimensioned for engaging at least an iniernal swface
10 25 ol the inseit 12 of fuel recciving assombly 13. Retainer 20 is sized and
dimensioned and spaced away from fucl port closure 18 for contacting at least an
extemal surface 27 of Miel receiving assembly 13. '
A grounded connection is eslablishied between bandlc 16, rctainer 20,
fillor neck wset 12, and filler neck 14 during installation uf cap 10 in filler neck msort
15 12 and fller ncok 14 so that cap 1U and the operator's handle became fully giounded

before a soaled conncction at O-ring seal 221 between closure member 16 atil fille:

neck insct 12 (see Fig. 4) 1s broken during removal ot cap LU from filler neck 14 prior

to refueling (he fuel tank 15. The disclosurc in Robert 8. Harris' PCT International

Publication No. WQ99/05026 entitled "Fuel Cap" is hercby incorporated by reference
20  herein.

l'o prevent a potential electrical discharge (spark) during cap removal,
this filler nock closure system provides means for dissipahmy an clectrical charge
from an operator attcrpting to retuel the vehicle, who is at a first elecitmicusl putential,
and the vehicle, spccifically the metal fuel filler neck 14, which is at a second

25  electrical pulential, to reach a common lovel immediately prior to opening the cap 10
and releasing fuel vapor from fuel tauk 15. Such means for dissipating an electrical
charge include conductive componenis handle 16, closurc 18, retaincr 20 and tuel

recciving assembly 13. ‘'hese conductive components define 1 cummon electrically
conductive path facilitating and establishing a romirmon clectrical potential.
30 To achieve this common level, cap 10 is praovidexi wilh a handle cover

16 formed of an clcetrically conductive material such as molderd ol an olevtiically

conductive pulymer material, Attached to this cover 161s a similarly condnehve
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polymer retainer 20 designed to capture a nop-romiluctive (iller neck closure mcmbor
18 for purposcs of holding the closure member 18 between the retainer 20 and the
cover 16, and further to ensure a driving conmection between cover 1.6 antl closwe
ieinber 18.

5 In the preferred embodiment as illustrated, the conductive polymer
retainer 20 is constructand o have an aunular member 22 and floxible members 21
projecting radially inwardly from am innct wall 26 of amnular member 22. The
tlexible members 14 generally provide a degree of flexihility tu positively bias
towards msert 12 and mechanically and electrically conlact with the vehicle fuel filler

10 ncck 14 or filler neck insert 12 as the cap 1O is installed. The vehicle fill neck 14
and/or insert 12, which arc electrically conductive, are preferably at a commaeon
elecirical potential with the vehicle fucl tapk 15 and vebacle chassis. Thus, the
operator will esrahlish a commou clectrical potential with the yohicle as the operator
touches the cap 10 preventing uny spark discharge should madvertent contact be made

15  with any other part of the vehicle at the start of the cap-ieiuoval process. In an
alternative embodiment, the flexible member is provided in the form of fiexible,
gcncrally continuous internal, generally radially inwardly extending ring or lNap. This
form of the flexiblc momber provides the same function as the portions 24 shown i
FI(RS. 1-4.

20 Tnt the preferred embodiment, the inwardly projecting fingers 24 have 2
curved surface 28 which is in contact with the filler neck 14, this surface shape
provides a smooth "feel" and prulual incieasc in cffort as the cap 10 15 installed in the
$3iler neck and the fingers 24 are generally upwanlly and outwardly deflected. Four
fingers 24 arranged to lie in circumferentially spaced-apart relation on anuular wuer

25  wall 22 are shown, for oxample, in Figs. 1 and 2. As shown in Figs. 3 anul 4, Lhese
Ongers 24 ou the electrically conductive rotainer 20 wall establish elecirical contact
with the electrically conductive filler neok insert 12 during cap installation so that fuel
cap 10 is gronnded when it is iustalled in the filler neck 14.

The presenl invention also includes a mcthod of catablishing a

30 common electrical potential and preveniing escaps ol fucl vapors from the fucl port

11 prior to establishing the common elecuical polentiul. The fuel cap 10 and fucl

receiving asscmbly 13 ag described herein above is used to provide the method of the
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inveniion. Tt should be notcd that variathions on the structure and embodiment of the
fuel cap 10 and fuel reveiving assembly 13 may be provided and still achieve the sarmic
method as described herein. The method includes the steps of sealing the fuel port
whep the cap 10 is engaged with the: fucl (eceiving assembly 13. When cap 1018
5 congaged in assembly 13 fuel vapors are red ained i the fuel recciving assembly 13 and

fuel tank 15. Under these conditions threaded filler neck nf {uc] closer 18 is cngaged
with the correspondingly threaded intermal surface 25. Seal 21 in cngaged on an upper
surfuce 29 uf insert 12 to provent the escape of fuel vapors through. the: crnigaged
threads 23. 25. Also under thosc conditions the projecting pottions 24 ure biascdly

10  engaged against the corresponding surface 27 of the insert 12. As such, a conductve

path extends from the handle 16 thiough the componcnt 20, 18 and fuel receiving

assembly 13. 'Lhis condition is generally shown in FIG. 4.
As cap 10 is rotated to remove it from fuel recoiving asscmbly 13,

threads 23 and 25 rospectively threadedly disengage. As the cap is rofated the scal

15 between sval 21 and corresponding surtace 29 of the insert is maintained. Also as a
rotation occurs contact is maintaincd between the fingers 24 apd the corresponding
surface 27, 29 of the insert 12. Seal 21 and fingors 24 are s1ized and dimensioned 1o
maintain a contact berween the fingors 24 and the inscrt 12 to momntain a conductive
path from the cap 10 to fuel receiving assemhly 13 as the scal 1s scparatced between

90 scal 21 and insert 12. 'L'bis allows the maintemance uf au electrically conductive path
between the cloctrically conductive retainer 20 and electrically couductive portion of
the above fuel recciving assembly 13. This electrically conductive path is maintaincd
while the engagcinent between scal 21 and insert 12 is disengaged. Disengng:muut.of
seal 21 from insert 12 allows vapors to cscape. While vapors escape, conductive

25  contact is maintained by the fingers 24 uf rctainer 20 contacting o corresponding
surface of msert 12. Maintenance of the elecirivally conductive path prevents creating
a spark gop which might otherwise allow a spurk tu discharge across such a gap.
Generally, thc common electrical potential is established shortly after a user grips
handle 16 sincc the conductive path between the struciire allows the electrical

30 potential o he dissipated through the overall structure.
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Although the invention has been described in detail with 1eference to a

preferred embodituwit, variations and modification exist within the scope and spirit. ul

the invention as described and defined in tho following claims.
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1. A fuel cap for use with a fuel receiving assembly defining A

fises! port and which cstablishes a common cleotrical potential with said fuel receiving
s  assemhly hy way ol au electrically conductive path from said cap to said tuel

receiving assembly and prevenis escupe ol [uel vapors from said fucl port prior to
establishing said common electric#l potential, said fuel cap conpnising

a handle on said fuel cap, ar least a portion af said handle and said cap
being electrically conductive,

10 a fuel port closurc for engaging said fuel receiving assembly,

an clectrically conductive retainer coupled to said fuel cap, said
retainer contacting sail clesuically conductive portion of said cap and said tuel
receiving assembly for praviding said electrically cunductive path from said handlc
through said retainer to said fuel receiving assemnbly, and

15 a seal on said fuel cap for sealing said fuel port whem suid [i ucl cap s
engagcd with at loast a portion ot eaid fuel receiving assembly, said seal being
positivued in said fucl cap for scaling said fucl port and preventing the escape of fuel
vapors thiough said fuel port until substantially achieving said common electrical ' |
potential.
20 2. The cap of Claitu 1 wherein said fuel port closure is apaced

trom said handle and said seal is generally positirnes! helweon said fucl port closure
and snid haodle, said retainer being attached to said handle snd spaced rom said scal
and said fuel port closurc.

3. The cap of Claim 2 further comprising said retainer being

25 spaced from said scal [ur receiving a portion of a fucl receiving assembly

therebetween, said retainer and seal beiny sized and dimensioncd for mamtaining

engagement of said seal with sair fuel rcceiving assembly prior to discngagoment of

said retainer from said fuel receiving assemhbly
1. The cap of Claim 1 wherein said refdino: includes an inwardly
30 oxtending engaging portion which biasedly engages at least a portion of sairt fisel

receiving asscmbly for maintaining a conductive electrical contact therehetween.
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5. The cap of Claim 1 wherein said 1etainer includes a plurality of
fingers generally inwardly radially extending being sized and dimensionedd 10 hiasedly
engage a corresponding surface of said fuel receiving assembly to provide elecuically
conductive cngagement of said retainer with said fuel receiving assembly.

5 6. A fucl cap for cngaging a fuel receiving assembly to removably
el 1 fuel port defined Ly said fucl receaving assembly, said fucl cap including a
handle and a fuel part closure having a seal retained thercon, at least a portion of said
handle and said cap being electrically conductive, an elecirically conductive retainer
attached to said cap and contacting said conductve portion of said cap (o providiug

10  an cleetrically conductive path from said handle 1o said retainer, sad fuel port closure
being sizod and dimensioned for engaging at least an mnternal surface of said fuel
ieueiving assembly, said retainer being sizod and dimensioned and spaced away from
saifd Mel port closure for contacling at loast a conductive portion of an cxtcrnal surface
of said fuel receiving assembly, said seal genorally 1etained on said cap between said

15  fuel port closure and said retainer.

7. The cap of Claim 6 wherein said fuel port closure is spaced
from said handlc and said seal is generally positioned between said fuel port closure
and said handlc, said rotaincr boing attached to said handle and spaced from said seal
and said fuel poit closure.

20 R. Thic cap of Claim 6 further comprising said rotainer being

. spaced from said seal for receiving a pottion ol a (ucl rousiviug asscmbly

therebetween, said retainer and seal being sized and dimensioned fo malntaining

cnpagement of said seal with said fuel recelving assembly prior to disengagement ol
said rctaincr from said fuel receiving assembly.

25 9. The cap of Claim 6 wherein said retainer includes an inwardly
extending engaging portivn which biasedly engages a portion of said fucl receiving
assembly for maintaining a conductive sloctiical contact thercbetween.

10. The cap of Claim 6 wherein said relainer includes a plurality of
fingers generally inwardly radially extending heing sived and dimensioned to biasedly

30  engage a corresponding surface of sald fuel receiving assembly tn provide cleclivally

conductive engagement of said retainer with said fuel receiving assembly.
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11. A method of establishing a common eleciTical pulential and
prevenling cscape of fucl vapors from a fuel port prior to establishing said commeon
electrical polenlial, said method comprising the steps ot

providing a fuel recoiving assembly dcfining a fuel port,

5 providing a fuel cap for cngagement with and covering ot said fuel

port,
providing an electrically conductive relainer cu upled to said fucl cap,

providing a handle on said fuel cap, at least a portion of said handle

and said fuel cap being elcctrically condustive,
10 providing a luel port closurc for ongaging sad fuel receiving assembly,
providing u scal on said fucl cap for scaling said fuel port when said

fuel cap is engaged with at least a portion © said fucl receiving asscmbly,
sealing said fuel port when said eap is engaged with said fuel recciving
assembly,
15 establishing a common electneally conductive path from said handic
and cap tn suid slecirically conductive rotainer and between said electrically

conductive retainer apd #n clesliically conductive portion of said tuel receiving

assembly,
maintaining an electrically comductive path from said hapdlc and cap to

20 said clectrically conductive retainer and between said elouty ically conductivc rctainer

and said cloctrically sonductive portion of said fuel receiving assermhly, and
disengaging said seal between said fuel cap and sajid fucl receiving

assembly only #Ner substantially achicving said common electrical potential.

2> Smart & Biggar
Ottawa, Canada
Patent Agents
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