CA 2536860 C 2008/12/30

Office de la Proprieté Canadian

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 536 860

Findustrie Canada Industry Canada 12 BREVET CANADIEN
CANADIAN PATENT

13) C

(51) Cl.Int./Int.Cl. 60K 15/04 (2006.01)

(72) Inventeur/Inventor:
MCCLUNG, CHAD A., US

(73) Proprietaire/Owner:
STANT MANUFACTURING INC., US

(74) Agent: SMART & BIGGAR

(22) Date de depot/Filing Date: 2006/02/16
(41) Mise a la disp. pub./Open to Public Insp.: 2006/08/17

(45) Date de délivrance/lssue Date: 2008/12/30
(30) Priorité/Priority: 2005/02/17 (US60/653,710)

(54) Titre : ENSEMBLE DE COL DE REMPLISSAGE DE RESERVOIR DE CARBURANT
(54) Title: FUEL TANK FILLER NECK ASSEMBLY

20

g
23 \ n- FILLER NECK - ’/
S -
16 < o PERI?:A?EVAYT[ FILLER NECK
/ S 28 LAYER 23
. [
— - | FILLER NECK | __— 39
2__ LOW l‘“—3“""‘ T T
— PERMEATION , i NTE 3
T | LOW PERMEATION LAYER |
________ _ A |
24, 32 " ; o
| — | |
‘«| INLET CHECKVAIVE 7} !  L___CUPUNT ]
 LLOW PERMEATION LAYER | , 37 ’ .26
[ ‘ s
; | : INLET CUP vl
| VALVE OGN | . |LOW PERMEATION LAYER |
e\ 1307 T i\ L gk i -\ B
1| INLET CHECK VALVE |,
*‘ | | LOW PERMEATION LAYER | mLLngECK 25/
I
FUEL PR .’ PERMEAT "’/
TANK 34 ST T LAYERlON
: _ L =
25 [ FILLER NECK .
LOW -
/

PERMEATION

(57) Abréegée/Abstract:

A fuel tank filler neck apparatus includes a filler neck and a filler neck component mounted In a fuel-conducting passageway
formed in the filler neck. The filler neck component could be a fuel tan inlet check valve or a closure cap mount.

C an adg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca

OPIC - CIPO 191

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
S
N

OPIC




CA 02536860 2006-02-16

3177-79110

ABSTRACT

A fuel tank filler neck apparatus includes a filler neck and a filler neck

component mounted 1n a fuel-conducting passageway formed in the filler neck. The

filler neck component could be a fuel tan inlet check valve or a closure cap mount.
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FUEL TANK FILLER NECK ASSEMBLY
BACKGROUND
[0001] The present disclosure relates to fuel systems,

and particularly to

fuel tank filler necks. More

5 particularly, the present disclosure relates to a component

coupled to a fuel tank

filler neck and retained in a fuel-

conducting passageway formed in the filler neck.

SUMMARY

[0002] In accordance with the present disclosure, a

10 component such as an 1inlet cup or i1nlet check wvalve 1is

retained 1n a fixed

position 1n a filler

F

low-permeation layer of the component to

layer of the filler

neck by bonding a

a low-permeation

neck. The layers are made of the same

Or simililar materials.

15 [0003] An aspect

filler neck apparatus comprising a

of the i1nvention relates to a fuel tank

internal low-permeation layer defining a

filler neck having an

fuel-conducting

passageway and a filler neck component having an external

low-permeation layer bonded to the internal low-permeation

20 of the filler neck to establish a low-emission union

therebetween, wherein each of the internal and external low-

permeation layers are made of

pr—
—

a first material.

[0004] Features of the present disclosure will become

apparent to those skilled 1n the art upon consideration of

—t

25 the

embodiments exempl1

following detailed description of illustrative

fving the best mode o:

F

disclosure as presently perceived.

- carrying out the
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BRIEEF DESCRIPTION OF THE DRAWINGS

[0005] The detalled description particularly refers to

the accompanying drawlings 1n which:

[0006] Fig. 1 1s a perspective view of a fuel tank

coupled to a tank filler neck 1ncluding an inlet cup and

closure cap at an outer end of the filler neck and an inlet

P
—

check wvalve at an inner end of the filler neck 1n accordance

with the present disclosure;

[0007] Fi1g. 2 1s an enlarged diagrammatic view of the

filler neck of Fig. 1 showing that (1) a low-permeation

layer 1in the 1nlet check valve 1s bonded to a low-permeation

layer 1n the filler neck to retain the inlet check valve 1in

a fixed position 1n
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the filler neck and (2) a low-permeation layer in the inlet cup 1s bonded to a low-
permeation layer in the filler neck to retain the inlet cup in a fixed position 1n the filler
neck;

[0008] Fig. 3 is a perspective assembly view, with portions broken away,
showing various layers included in the filler neck and various layers included 1n the
inlet cup before the inlet cup i1s bonded to the filler neck;

[0009] Fig. 4 1s an enlarged sectional view showing mating and bonding of the
inlet cup low-permeation layer and the filler neck low-permeation layer before a
closure cap 1s coupled to the filler neck to close an open moﬁth of the filler neck; and
[0010] Fig. 5 is a view similar to Fig. 4 showing a closure cap coupled to the
filler neck to define a closed chamber 1n thé filler neck and showing that a ‘;1eak path”
(LP), which leak path may be established between dissimilar materials comprising the
inlet cup, both originates and terminates in the closed chamber to block discharge of
liquid fuel and fuel vapor leakage to the surroundings ‘outside the filler neck while the

closure cap 1s mounted on the filler neck.

DETAILED DESCRIPTION OF THE DRAWINGS

[0011] A vehicle fuel system 10 comprises a fuel tank 12, a filler neck 14
having a lower end 16 coupled to fuel tank 12 and an upper end 18, and a removable
closure cap 20 coupled to upper end 18 of filler neck 14 to close an open mouth 22
formed in the upper end of filler neck 14 as shown, for example, in Fig. 1. Vehicle
fuel system 10 also comprises filler neck components such as an inlet check valve 24
and an 1nlet cup 26 coupled to filler neck 14 as shown.diagrammatically in Fig. 2.
{0012} Inlet check valve 24 is configured to lie in a fuel-conducﬁng
passageway 15 formed in filler neck 14 and regulate flow of liquid fuel and fuel vapor
therethrough. In the illustrated embodiment, a fuel-conducting conduit 29 formed in
inlet check valve 24 includes a “one-way” valve member 31 that is slidable in a fuel-
conducting conduit 29 formed in a valve base 33 between conduit-closing position
shown 1n Fig. 1 and a conduit-opening position (not shown). During refueling, liquid
fuel discharged 1nto an “open” filler neck 14 by a fuel-dispensing pump nozzle (not
shown) contacts and moves one-way valve member 31 inwardly against a yieldable

biasing spring 132 located in valve base 33 to assume the opened position so that liquid
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fuel can flow past the one-way valve member 31 and through fuel-conducting conduit
29 into a fuel reservoir 134 provided in an interior region 35 of fuel tank 12.

Reference is made to U.S. Patent No. 5,568,828 and U.S. Patent No. 7,147,001,

for disclosures relating to vehicle fuel systems and inlet check valves.

{0013] Inlet cup 26 includes a mount 38 and a nozzle restrictor 40 coupled to
mount 38 and formed to include an aperture 42 as shown, for example, in Figs. 1 and
3-5. Mount 38 is coupled to outer end 18 of filler neck 14 and sized to receive an
inner portion of closure cap 20 therein as suggested in Figs. 1 and 5. Aperture 42 is
sized to receive a fuel-dispensing portion of a pump nozzle (not shown) therein during

tank refueling.
[0014] As suggested in Fig. 2, filler neck 14 comprises a side wall 23 and a

filler neck low-permeation layer 25 coupled to an interior surface 28 of side wall 23.
It 1s within the scope of the present disclosure to mate a low-permeation layer
provided on an exterior portion of a filler neck component (e.g., inlet check valve 24

or inlet cup 26) with a low-permeation layéf 25 provided on an interior surface 28 of

filler neck 14.
[0015] As suggested diagrammatically in Fig. 2, inlet check valve 24 includes

a valve unit 30 and an inlet check valve (component) low-permeation layer 32

coupled to filler neck low-permeation layer 25 at bond joint 34 to retain valve unit 30
1n a fixed position in fuel-conducting passageway 15 of lower end 16 of filler neck 14.
A “low-emission” union of filler neck 14 and inlet check valve 24 1s established at
bond joint 34 since low-permeation layers 25 and 32, 1n an 1illustrative embodiment,
are made of substantially the same material and bonded to one another.

[0016] In an 1llustrative embodiment shown 1n Fig. 1, inlet check valve 24 is
coupled to filler neck 14 by bonding inlet check valve low-permeation layer 32 on
valve base 33 of valve unit 30 to filler neck low-permeation layer 25 on filler neck 14.
Valve unit 30 comprises one-way valve member 31, spring 132, and valve base 33.
[0017] As suggested diagrammatically 1n Fig. 2, inlet cup 26 includes a cup
unit 36 and an inlet cup (component) low-permeation layer 37 coupled to ﬁllér neck
low-permeation layer 25 at bond joint 39 to retain cup unit 36 in a fixed position in

fuel-conducting passageway 15 of upper end 18 of filler neck 14. A low-emission
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union of filler neck 14 and inlet cup 26 is established at bond joint 39 since low-
permeation layers 25 and 37, 1n an illustrative embodiment, are made of the same
material and bonded to one another.

[0018] In an illustrative embodiment shown in Figs. 3-5, inlet cup 26 1s
coupled to filler neck 14 by bonding inlet cup low-permeation layer 37 on cup unit 36
to filler neck low-permeation layer 25 on filler neck 14. Cup unit 36 comprises
nozzle restrictor 40, threaded restrictor anchor 64, and inlet cup low-permeation layer
37, as shown best in Fig. 4. Nozzle restrictor 40 and threaded restrictor anchor 64
cooperate to define a base 41 to which inlet cup low-permeation layer 25 is coupled.
[0019] In an illustrative embodiment, each of low-permeation layers 235, 32,
and 37 1s made of polyarylamide (PAA). It 1s within the scope of this disclosure to
use other suitable matenals to form layers 25, 32, and 37 such as, for example,
semiaromatic polyamide (PPA), polyphenylene sulfide alloy (PPS), and polybutylene
terephthalate (PBT).

[0020] As suggested m Figs. 3 and 4, filler neck 14 comprises a side wall 23
including an outer sleeve 71 providing an exterior surface 72 and an inner sleeve 73
providing interior surface 28. Outer sleeve 71 surrounds inner sleeve 73 and
cooperates with inner sleeve 73 to define side wall 23. Filler neck low-permeation
layer 25 of inlet cup 26 1s appended to interior surface 28 of inner sleeve 73 as shown
best in Fig. 4. Each of outer and inner sleeves 71, 73 1s made of a suitable plastics
material in the illustrated embodiment. Thus, filler neck 14 is a multi-layer tubular
member.

[0021] As suggested m Figs. 3 and 4, mount 38 of inlet cup 26 includes
threaded restrictor anchor 64 and inlet cup low-permeation layer 37. Restrictor
anchor 64 includes a restrictor support ring 66 and a cap-mount sleeve 68.

[0022] Restrictor support ring 66 1s coupled to nozzle restrictor 40 and to an
interior surface 27 of filler neck low-permeation layer 25. Nozzle restrictor 40 is
formed to include aperture means 42 for receiving a small-diameter unleaded fuel-
dispensing pump nozzle therein so that unleaded fuel can be dispensed into fuel-
conducting passageway 135.

[0023] Cap-mount sleeve 68 1s coupled to restrictor support ring 66 and

arranged to lie 1inside an interior region 15 defined by filler neck low-permeation layer
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25 to define an annular space therebetween. Inlet cup low-permeation layer 37
includes a cylindrical inner section 371 located in that annular space and a cylindrical

outer section 372 located outside that annular space and formed to define an annular
rim 70 as suggested in Fig. 4. Bond joint 39 is established between interior surface 27
of filler neck low-permeation layer 25 and an exterior surface 65 of cylindrical inner
section 371 of inlet cup low-permeation layer 37.
[0024] By bonding low-permeation layer 37 of inlet cup 26 to low-permeation
layer 25 of filler neck 14 without using mechanical locks or clamps or additional
sealing members, those layers 25, 37 are unified to produce a monolithic element
providing a liquid-and-vapor barrier to block leakage of liquid fuel and fuel vapor (or
other hydrocarbon emissions) along a path between layers 25, 37. It 1s thus
unnecessary to deploy any O-ring seal or gasket between layers 25, 37 to minimize
discharge of emissions from the filler neck to the surroundings along or across a joint
or space between a filler neck and an inlet cup mounted in the filler neck. In the
present disclosure, the barrier or low-permeation layers 25, 37 of filler neck 14 and
inlet cup 26 are made of the same (or similar) material and are bonded to one another
to form a low-emission union therebetween. In illustrative embodiments, sﬁch a
bonded joint can be achieved through a welding operation (e.g., hot plate, sonic, spin,
vibration, or laser) or by overmolding (e.g., blow molding).
[0025] As suggested in Fig. 5, once closure cap 20 1s mounted on the filler
neck, any hiquid fuel and fuel vapor that might happen to flow along a leak path (LP)
betWéen restrictor anchor 64 and low-permeation layer 37 does not escape to the
surroundings and 1s discharged back into a closed chamber 80 provided in fuel-
conducting passageway 15. Closure cap 20 includes a handgrip 101, a threaded
portion 102 configured to mate with and engage threads 69 formed on cap-mount
sleeve 68, an annular flange 103, and an annular seal 104 coupled to annular flange
103 and arranged to be compressed between rim 70 on filler neck 14 and annular
flange 103 on closure cap 20 to establish a sealed interface between filler neck 14 and
-closure cap 20. ‘ *
[0026] A filler neck 14 comprises a side wall 23 and a filler neck low-
permeation layer 25 coupled to an interior surface 28 of side wall 23 and cO\nﬁgured

to define a boundary of a fuel-conducting passageway 15 extending through filler
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neck 14 as suggested in Fig. 2. A filler neck component (e.g., inlet check valve 24 or
inlet cup 26) comprises a base 33 arranged to lie in fuel-conducting passageway 15 and a
component low-permeation layer 32 or 37 coupled to an exterior surface of the base 33.
Filler neck low-permeation layer 25 1s made of a first material and component low-
permeation layer 32, 37 is also made of the first material. Component low-
permeation layer 32, 37 1s bonded to filler neck low-permeation layer 25 at a bond
joint 34, 39 to retain the filler neck component 24, 26 in a fixed position in fuel-
conducting passageway 15 to establish a low-emission union of component and filler
neck low-permeation layers 25, 32, 37 to provide means for blocking permeation of
liquid fuel and fuel vapor extant in fuel-conducting passageway 15 to atmosphere
surrounding side wall 23 through component and filler neck low-permeation layers
25, 32, 37.

[0027] In an embodiment shown diagrammatically in Fig. 2 and illustratively
in Fig. 1, the filler neck component comprises a base 33 formed to include fuel-
conducting conduit 29, a biasing spring 132, and a one-way valve member 31 that
cooperate with base 33 to define a fuel tank inlet check valve 24 located in a lower
end 16 of filler neck 14 to lie in close proximity to a fuel tank 12 associated with filler
neck 14. One-way valve member 31 is mounted for sliding movement in a fuel-
conducting conduit 29 formed in base 33 and urged to a conduit-closing position by
biasing spring 132. Spring 132 is configured to yield to allow movement of one-way
valve member 31 relative to base 33 to assume a conduit-opening passageway 15
defined by filler neck low-permeation layer 25 into and through fuel-conducting
conduit 29 formed in base 33 in response to a force applied to one-way valve member
31 by the incoming liquid fuel flowing toward fuel tank 12 associated with filler

neck 14.

[0028] In another embodiment shown diagrammatically in Figs. 2 and
illustratively in Figs. 1 and 3-5, filler neck component comprises a basé 41, a closure
cap 20 configured to mate with base 41 to close an opening into fuel-conducting
passageway 15 defined by filler neck low-permeation layer 25. Closure cap 20
includes an annular seal 104 arranged to mate with a portion of component low-
emission layer 37 coupled to an exterior surface of base 41 and a cap body 102, 103

configured to carry annular seal 104 and engage base 41 to establish a sealed
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connection between cap body 102, 103, annular seal 104, and component low-
emission layer 37 to block discharge of liquid fuel and fuel vapor from fuel-
conducting passageway 15 through a space between closure cap 20 and component
low-emission layer 25. Base 41 cooperates with filler neck low-emission layer 25 to
define a leak-path conduit (LP) therebetween that originates and terminates in fuel-
conducting passageway 15 (as suggested in Fig. 5) so that any liquid fuel and fuel
vapor that flows in the leak-path conduit (LP) 1s emptied into fuel-conducting
passageway 15 and 1s unable to escape to the atmosphere surrounding filler neck 14.
[0029] Base 41 includes a nozzle restrictor 40 formed to include a nozzle-
receiving aperture 42 sized and adapted to receive a small-diameter unleaded fuel-
diSpens‘ing pump nozzle and a restrictor anchor 64 coupled to nozzle restrictor 40 to
locate nozzle-receiving aperture 42 in fuel-conducting passageway 15. Component
low-permeation layer 37 is coupled to an exterior surface of restrictor anchor 64 to
cause a first portion (LP1) of the leak-path conduit (LP) to lie therebetween‘ as
suggested in Figs. 4 and 3.

[0030] Restrictor anchor 64 includes a cap-mount sleeve 68 including an
interior surface configured to receive and mate with cap body 102, 103 of closure cap
20 and an extenor surface coupled to component low-permeation layer 37 to define
first portion (LP1) of leak-path conduit (LP)- therebetween. Restrictor anchor 64
turther includes a restrictor support ring 66 interposed between and couplcd to each of
nozzle restﬁctor 40 and cap-mount sleeve 68. Restrictor support ring 66 includes a
first exterior surface coupled to filler neck low-permeation layer 25 to define a second
portion (LP2) of leak-path conduit (LP) therebetween and a second exterior surface
coupled to component low-permeation layer 25 to define a third portion (LP3) of
leak-path conduit (LP) therebetween. Second portion (LP2) interconnects the first
and third portions (LP1, LP3) in fluid communicaﬁon. Each of first and third portions
(LP1, LP3) are arranged to lie in fluid communication with fuel-conducting
passageway 15 to cause leak-path conduit (LP) to originate and terminate in fuel-
conducting passageway 15 as suggested in F igs. 4and5.

[0031] As suggested 1n Figs. 4 and 5, each of side wall 23 of filler neck 14 and
hiller neck low-permeation layer 25 terminate, respectively, at axially outer ends 201,

202, 203 thereof and cooperate to define an annular outer end face 204 of filler neck
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14, Component low-permeation layer 37 includes an annular inner section 371
positioned to lie between portions of base 41 and filler neck low-permeation layer 25
and bonded to filler neck low-permeation layer 25 at bond joint 39. Component low-
permeation layef 25 further mncludes an annular outer section 372 appended to annular
inner section 371 and mated to annular outer end face 204 of filler neck 14. Annular
outer section 372 of component low-p_ermeatioﬁ layer 25 is bonded to axially outer
end 203 of filler neck low-permeation layer 25 at bond joint 39.

[0032] Base 41 incll.}des an exterior annular side surface 681 coupled to
annular mner section 371 of component low-permeation layer 37 to cause one leg of
first portion (LP1) of leak-path conduit (LP) to lie therebetween as shown in Figs. 4

and 5. Base 4] further includes an exterior annular end surface 682 coupled to

annular outer section 372 of componenttlow-permeation layer 37 to
cause a second leg of first portion (LPl) of leak-path conduit (LP)
to lie therebetween. The second leg is arranged to lie in fluid

communication with fuel-conducting passageway 15 as shown in
Figs. 4 and 5. |
[0033] Restrictor anchor 64 1s coupled to nozzle restrictor 40 and configured

to include the exterior annular side and end surfaces 681, 682. Restrictor anchor 64is |
also coupled to filler neck low-permeation layer 25 to cause second portion (LP2) of

Jeak-path conduit (LP) to lre therebetween as shown in Figs. 4 and 5.
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CLAIMS:
1. A fuel tank filler neck apparatus comprising

a filler neck having an internal low-permeation

layer defining a fuel-conducting passageway and

a filler neck component having an external low-

permeation layer bonded to the internal low-permeation

the filler neck to establish a low—-emission union

F

of

therebetween, wherein each of the i1nternal and external low-

permeation layers are made of a first material.
2. The fuel tank filler neck apparatus of claim 1,
whereln

the filler neck further comprises a side wall and

the filler neck internal low-permeation layer 1is coupled to

P

an 1nterior surface of the side wall and configured to

define a boundary of the fuel-conducting passageway

extending through the filler neck, and

the filler neck component comprises a base

arranged to lie 1n the fuel-conducting passageway and the

external low-permeation layer 1s coupled to an exterior

surface of the base, wherein the internal low-permeation

layer and the external low-permeation layer are bonded

at a

bond joint to retain the filler neck component in a fixed

position 1n the fuel-conducting passageway to provide means

for blocking permeation of liquid fuel and fuel vapor extant

in the fuel-conducting passageway to atmosphere surrounding

the side wall through the internal and external low-

permeation layers.

P

3. The apparatus of claim 2, wherein the filler

neck

component further comprises a biasing spring and a one-way

valve member that cooperate with the base to define a

fuel
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tank inlet check valve located in a lower end of the fillerx
neck to lie in close proximity to a fuel tank associated

with the filler neck, the one-way valve member is mounted

for sliding movement in a fuel-conducting conduit formed in
the base and urged to a conduit-closing position by the
biasing spring, and the spring 1s configured to yield to
allow movement of the one-way valve member relative to the
base to assume a condult-opening position allowing flow of
incoming liquid fuel to pass from the fuel~conducting
passageway defined by the filler neck low-permeation layer
into and through the fuel-conducting conduit formed in the
base 1n response to a force applied to the one-way valve
member by the incoming liquid fuel flowing toward the fuel

tank agsociated with the filler neck.

4. The apparatus of claim 2, wherein the filler neck
component further comprises a closure cap configured to mate
with the base to close an opening into the fuel-conducting
passageway defined by the filler neck low-permeation layer,
wherelin the closure cap includes an annular seal arranged to
mate with a portion of the component low-emission layer
coupled to the exterior surface of the base and a cap body

configured to carry the annular seal and engage the base to

establish a sealed connection between the cap body, annular
seal, and the component low-emission layer to block
discharge of liquid fuel and fuel vapor from the fuel-
conducting passageway through a space between the closure

cap and the component low-emission laver, and wherein the

base cooperates with the filler neck low-emission layer to
define a leak-path conduit therebetween that originates and
terminates in the fuel-conducting passageway so that any
liguid fuel and fuel vapor that flows in the leak-path

conduit is emptied into the fuel-conducting passageway and
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-17] -

1s unable to escape to the atmosphere surrounding the filler

neck.

P

0. The apparatus of claim 4, wherein the base

includes a nozzle restrictor formed to include a nozzle-

recelving aperture sized and adapted to receive a small-

diameter unleaded fuel-dispensing pump nozzle and a

restrictor anchor coupled to the nozzle restrictor to locate

the nozzle-recelving aperture 1n the fuel-conducting

passageway and wherein the component low-permeation layer 1is

coupled to an exterior surface of the restrictor anchor to

P

cause a first portion of the leak-path conduit to lie

therebetween.

6. The apparatus of claim 5, wherein the restrictor

anchor includes a cap-mount sleeve 1including an interior

V)

surface configured to receive and mate with the cap body of

the closure cap and an exterior surface coupled to the

component low-permeation layer to define the first portion

of the leak-path conduit therebetween, the restrictor anchor

further 1ncludes a restrictor support ring interposed

i

petween and coupled to each of the nozzle restrictor and the

cap-mount body, the restrictor support ring includes a first

exterior surface coupled to the filler neck low-permeation

layer to define a second portion of the leak-path conduit

therebetween and a second exterior surface coupled to the

"

component low-permeation layer to define a third portion of

the leak-path conduit therebetween, the second portion

1nterconnects the first and third portions in fluid

[ —

communication, and each of the first and third portions are

arranged to lie 1n fluid communication with the fuel-

conducting passageway to cause the leak-path conduit to

orlginate and terminate in the fuel-conducting passageway.
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r—~

7. The apparatus of claim 4, wherein each of the side

wall of the filler neck and the filler neck low-permeation

P

layer terminate at axially outer ends thereof and cooperate

to define an annular outer end face of the filler neck, the

component low-permeation layer 1ncludes an annular inner

section positioned to lie between portions of the base and

the filler neck low-permeation layer and bonded to the

filler neck low-permeation layer at the bond joint, and the

component low-permeation layer further includes an annular

outer section appended to the annular inner section and

mated to the annular outer end face of the filler neck.

3 . The apparatus of claim 7, wherein the annular

r—

outer section of the component low-permeation layer 1is

ponded to the axlally outer end of the filler neck low-

permeation layer at the bond joint.

P

9. The apparatus of claim 7, wherein the base

includes an exterior annular side surface coupled to the

annular 1nner section of the component low-permeation layer

o
r——

to cause one leg of a flrst portion of the leak-path conduit

to lie therebetween, the base further includes an exterior

annular end surface coupled to the annular outer section of

the component low-permeation layer to cause a second leg of

F

the first portion of the leak-path conduit to lie

therebetween, and the second leg i1s arranged to lie in fluid

communication with the fuel-conducting passageway.

10. The apparatus of claim 9, wherein the base
1ncludes a nozzle restrictor formed to include a nozzle-

receiving aperture sized and adapted to receive a small-

dliameter unleaded fuel-dispensing pump nozzle and a

restrictor anchor coupled to the nozzle restrictor and

configured to include the exterior annular side and end

surfaces, the restrictor anchor 1s also coupled to the
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filler neck low-permeation layer to cause a second portion
of the leak-path conduit to lie therebetween, and the second

portion is arranged to lie in fluid communication with the

fuel-conducting passageway.

11. The apparatus of claim 4, wherein the side wall of
the filler neck includes an inner sleeve providing an
interior surface and an outer sleeve surrounding the inner
sleeve and providing an exterior surface and the interior

surface of the i1nner sleeve 18 coupled to the filler neck

low-permeation layer.

12. The apparatus of claim 11, wherein each of the
inner and outer sleeves and the filler neck low-permeation
layer terminate at axially outer ends thereof and cooperate
to define an annular outer end of the filler neck and the
component low-permeation layer 1is mated to the annular outer

end of the filler neck.

13. The apparatus of claim 12, wherein the component
low-permeation layer includes an annular inner section
positioned to lie between portions of the base and the
filler neck low-permeation layer and bonded to the filler
neck low-permeation layer at the bond joint and an annular
outer section appended to the annular inner section and
bonded to the axially outer end of the filler neck low-

permeation layer at the bond joint.

14 . The apparatus of claim 4, further comprising a
second filler neck component comprising a second base
arranged to lie 1n the fuel-conducting passageway and a

component low-permeation layer coupled to an exterior

surface of the second base and bonded to the filler neck

low-permeation layer at a second bond joint to retain the
second filler neck component in a fixed position in the

fuel-conducting passageway to
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establish a low-emission union of the component low-

pr—

permeation layer of the second filler neck component and the

filler neck low-permeation layer to provide means for

F

blocking permeation of liquid fuel and fuel vapor extant in

the fuel-conducting passageway to atmosphere surrounding the

side wall through the component low-permeation layer of the

second filler neck component and the filler neck low-

permeation layer.

P

15. The apparatus of claim 14, wherein the second

filler neck component further comprises a biasing spring and

a one-way valve member that cooperate with the second base

to define a fuel tank inlet check valve located in a lower

ﬁ

end of the filler neck to lie in close proximity to a fuel

tank associated with the filler neck, the one-way valve

member 1s mounted for sliding movement in a fuel-conducting
condult formed in the second base and urged to a conduit-

closing position by the biasing spring, and the spring is

configured to yield to allow movement of the one-way valve

member relative to the second base to assume a condult-

opening position allowing flow of incoming liquid fuel to

pass from the fuel-conducting passageway defined by the

filler neck low-permeation layer into and through the fuel-

conducting conduit formed in the second base in response to

a force applied to the one-way valve member by the incoming

liguid fuel flowing toward the fuel tank associated with the

filler neck.

16. The fuel tank filler neck apparatus of claim 1

wherein

the filler neck i1is formed to include a fuel-

conducting passageway,
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the external low-permeation layer 1s coupled to

and arranged to surround an annular exterior surface of the

filler neck component,

the internal low-permeation layer is arranged to
surround the external low-permeation layer and the low-
emission union of the low-permeation layers is configured to
provide means for blocking permeation of liquid fuel and
fuel vapor extant in the fuel-conducting passageway to
atmosphere surrounding an annular side wall coupled to and
arranged to surround the internal filler neck low-permeation

layer to form the filler neck containing the filler neck

component.

17. The apparatus of claim 16, wherein the annular

side wall is made of a second material.

18. The apparatus of claim 16, wherein the filler neck
component further comprises a biasing spring and a one-way
valve member that cooperate with a base to define a fuel
tank inlet check valve located in a lower end of the filler
neck to lie 1n close proximity to a fuel tank associated
with the filler neck, the one-way valve member is mounted
ftor sliding movement in a fuel-conducting conduit formed in
the base and urged to a conduit-closing position by the
biasing spring, and the spring is configured to vyield to
allow movement of the one-way valve member relative to the
base to assume a conduit-opening position allowing flow of
incoming liquid fuel to pass from the fuel-conducting
passageway defined by the filler neck low-permeation layer
into and through the fuel-conducting conduit formed in the

base 1n response to a force applied to the one-way valve
member by the incoming liquid fuel flowing toward the fuel

tank associated with the filler neck.
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19. The apparatus of claim 16, wherein the filler neck
component further comprises a closure cap configured to mate
with a base to close an opening i1nto the fuel-conducting
passageway defined by the filler neck low-permeation layer,

5 wherein the closure cap includes an annular seal arranged to
mate with a portion of the component low-emission layer

coupled to the exterior surface of the base and a cap body

configured to carry the annular seal and engage the base to

establish a sealed connection between the cap body, annular

10 seal, and the component low-emission layer to block
discharge of liquid fuel and fuel vapor from the fuel-
conducting passageway through a space between the closure
cap and the component low-emission layer, and wherein the
base cooperates with the filler neck low-emission layer to

15 define a leak-path conduit therebetween that originates and
terminates 1n the fuel-conducting passageway so that any
liquid fuel and fuel wvapor that flows in the leak-path
condulit 1s emptied into the fuel-conducting passageway and

1s unable to escape to the atmosphere surrounding the filler

20 neck.

20. The apparatus of claim 19, wherein the base
includes a nozzle restrictor formed to include a nozzle-
receiving aperture sized and adapted to receive a small-
diameter unleaded fuel-dispensing pump nozzle and a

25 restrictor anchor coupled to the nozzle restrictor to locate
the nozzle-recelving aperture in the fuel-conducting
passageway and whereilin the component low-permeation layer is
coupled to an exterior surface of the restrictor anchor to

cause a first portion of the leak-path conduit to lie

30 therebetween.
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