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FUEL DISPENSING NOZZLE
[0001] This application claims priority to U.S. Provisional Patent Application Serial Nos.

61/405,351, filed on October 21, 2010; 61/480,781, filed on April 29, 2011; and 61/543,554,
filed on October 5, 2011; all entitled FUEL DISPENSING NOZZLE. The entire contents of

all three provisional applications are incorporated by reference herein.

[0002] The present invention is directed to a fuel dispensing nozzle.

BACKGROUND
[0003] At a typical refueling station or other refueling system, fuel is pumped from a storage
tank to a vehicle fuel tank via a fuel dispenser. A nozzle is positioned at the end of the fuel
dispenser and may carry out multiple functions, including: 1) safe and efficient dispensing of
fluid; 2) recovery of vapor from inside the vehicle tank that are exhausted or forced out of the
vehicle during refueling; 3) providing automatic shut-off such that the flow of fuel is terminated
when the vehicle tank is sufficiently full; 4) enabling accurate dispensing of small amounts of
fluid; 5) preventing improper operation of the dispenser; 6) providing a low profile nozzle; 7)
enabling the nozzle to be temporarily held in the open/dispensing position for ease of operation;
8) providing a nozzle that is durable, inexpensive, ergonomic and easy to use; 9) enabling the
display of advertising and/'or other indicia; and 10) providing a nozzle that is easy and

inexpensive to manufacture and assemble.

[0003a] The discussion of the background to the invention included herein including reference
to documents, acts, materials, devices, articles and the like is included to explain the context of
the present invention. This is not to be taken as an admission or a suggestion that any of the
material referred to was published, known or part of the common general knowledge in

Australia or in any other country as at the priority date of any of the claims.

[0003b] Where the terms "comprise”, "comprises”, "comprised” or "comprising" are used in
this specification (including the claims) they are to be interpreted as specifying the presence of
the stated features, integers, steps or components, but not precluding the presence of one or

more other features, integers, steps or components, or group thereof.
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SUMMARY
[0004] According to a first aspect, the present invention provides a nozzle for dispensing fluid
comprising: a nozzle body including a fluid path which is configured to receive fluid therein
and a vapor path which is configured to receive vapor therein; a main fluid valve positioned in
said fluid path to control a flow of fluid therethrough, said main fluid valve including a main
fluid valve spring configured to bias the main fluid valve to one of its open or closed positions;
and a main vapor valve positioned in said vapor path to control a flow of vapor therethrough,
said main vapor valve including a main vapor valve spring configured to bias the main vapor
valve to one of its open or closed positions, wherein at least part of said main fluid valve spring
or said main vapor valve spring is positioned within the other one of said main fluid valve
spring or said main vapor valve spring such that said main fluid spring and said main vapor
spring at least partially overlap in an axial direction, and wherein said main fluid valve spring
and said main vapor valve spring are both positioned in one of said fluid path or said vapor
path, and wherein said main fluid valve spring biases said main fluid valve positioned in said
fluid path and said main vapor valve spring biases said main vapor valve positioned in said
vapor path, wherein said positioning of said main fluid valve spring and said main vapor valve
spring in said one of said fluid path or said vapor path enables said least partial axial

overlapping of said springs to provide a low profile spring arrangement.

[0004a] According to a second aspect, the present invention provides a method for dispensing
fluid comprising: accessing a nozzle including a nozzle body with a fluid path and a vapor
path, a main fluid valve positioned in said fluid path, said main fluid valve including a main
fluid valve spring configured to bias the main fluid valve to one of its open or closed positions,
and a main vapor valve positioned in said vapor path, said main vapor valve including a main
vapor valve spring configured to bias the main vapor valve to one of its open or closed
positions, wherein at least part of the main fluid valve spring or main vapor valve spring is
positioned within the other spring such that said main fluid spring and said main vapor spring
at least partially overlap in the axial direction, wherein said main fluid valve spring and said
main vapor valve spring are both positioned in one of said fluid path or said vapor path, and
wherein said main fluid valve spring biases said main fluid valve positioned in said fluid path
and said main vapor valve spring biases said main vapor valve positioned in said vapor path,
wherein said positioning of said main fluid valve spring and said main vapor valve spring in

said one of said fluid path or said vapor path enables said least partial axial overlapping of said

2.
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springs to provide a low profile spring arrangement; and causing said main fluid valve and said
main vapor valve to open such that fluid flows through said fluid path and vapor flows through
said vapor path.

[0004b] According to a third aspect, the present invention provides a nozzle for dispensing
fluid comprising: a nozzle body including a fluid path which is configured to receive fluid
therein and a vapor path which is configured to receive vapor therein; a main fluid valve
positioned in said fluid path to control a flow of fluid therethrough, said main fluid valve
including a main fluid valve spring configured to bias the main fluid valve to one of its open or
closed positions; and a main vapor valve positioned in said vapor path to control a flow of
vapor therethrough, said main vapor valve including a main vapor valve spring configured to
bias the main vapor valve to one of its open or closed positions, wherein at least part of said
main fluid valve spring or said main vapor valve spring is positioned within the other one of
said main fluid valve spring or said main vapor valve spring such that said main fluid spring
and said main vapor spring at least partially overlap in an axial direction, and wherein said
main fluid valve spring is generally positioned on a first side of said main fluid valve along a
first direction thereof, and wherein said main vapor valve spring is generally positioned on a
second side of said main vapor valve along a second direction thereof opposite said first

direction, to provide a compact, low profile spring arrangement.

BRIEF DESCRIPTION OF DRAWINGS

[0005] Fig. 1 is a schematic representation of a refilling system utilizing a plurality of
dispensers;

[0006] Fig. 1 A is a detail section of the area indicated in Fig. 1;

10007] Fig. 2 is a side view of a nozzle of the system of Fig. 1;

[0008] Fig. 3 is a top view of the nozzle of Fig. 2

[0009] Fig. 4 is a side cross section of the nozzle of Fig. 2;

[0010] Fig. 5 is a section view taken along line 5-5 of Fig. 4;

[0011] Fig. 6 is a section view taken along line 6-6 of Fig. 4;

[0012] Fig. 6A is a section view taken along line 6-6 of Fig. 4, with the secondary fluid

valve open;

-2a-
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[0013] Fig. 7 is a section view taken along line 6-6 of Fig. 4, with the secondary fluid,
mainfluid and vapor valves open;

10014] Fig. 8 is a side cross section of the nozzle of Fig. 4, with the lever in its raised
position and the venturi in its open position;

[0015] Fig. 9A is a side cross section view of the no-pressure no-flow valve of Fig. 4,

shown in a first configuration;

[0016] Fig. 9B is a side cross section view of the no-pressure no-flow valve of Fig. 4,

shown in a second configuration;

[0017] Fig. 9C is a side cross section view of the no-pressure no-flow valve of Fig. 4,

shown in a third configuration;
[0018] Fig. 10 is an exploded view of the no-pressure no-flow valve of Figs. 9A-9C;

[0019] Fig. 11 is a side cross section of the nozzle body of the nozzle of Fig. 4, with the
nozzle liner and 0-rings exploded outwardly therefrom;

[0020] Fig. 12 is a front perspective view of the nozzle body, nozzle liner and O-rings of Fig.
11;

[0021] Fig. 13 is a front perspective view of the nozzle of Fig. 2, with a shell positioned
around the nozzle in an exploded configuration;

[0022] Fig. 14 is a side view of the nozzle of Fig. 2, with an alternate shell positioned

about the nozzle in an exploded configuration;

-2 -
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[0023] Fig. 15 is front view of the nozzle of Fig. 14, with the shell positioned around the
nozzle in an assembled configuration;

[0024] Fig. 16 is a rear perspective view of the nozzle of Fig. 2, with a further alternate,
partially exploded shell positioned about the nozzle;

[0025] Fig. 17 is a side view of the nozzle of Fig. 16, with the shell positioned about the
nozzle in an assembled configuration;

[0026] Fig. 18 is a side view of the nozzle of Fig. 17, with the lid partially lifted up;
[0027] Fig. 19 is a side cross section of an alternate nozzle; and

[0028] Fig. 20 is a rear exploded, perspective view of the hand guard of the nozzle of Fig,
2.

DETAILED DESCRIPTION
[0029] System Overview

[0030] Fig. 1 is a schematic representation of a refilling system 10 including a plurality of
dispensers 12. Each dispenser 12 includes a dispenser body 14, a hose 16 coupled to the
dispenser body 14, and a nozzle 18 positioned at the distal end of the hose 16. Each hose
16 may be gencrally flexiblc and pliable to allow the hose 16 and nozzle 18 to be
positioned in a convenient refilling position as desired by the user/operator.

[0031] Each dispenser 12 is in fluid communication with a fuel/fluid storage tank or
reservoir 22. For example, a fluid conduit 26 extends from each dispenser 12 to the storage
tank 22, and a vapor conduit 24 extends from each dispenser 12 to the storage tank 22. Fig.
1 provides a schematic representation of the connections between the nozzles 18,
dispensers 12, vapor conduits 24, fluid conduits 26 and the fuel storage tank 22. However,
it should be understood that the nozzles 18, vapor conduit 24, fluid conduit 26, dispensers
12 and storage tank 22 can include any of a wide variety of configurations, couplings and
arrangements as known in the art.

[0032] The storage tank 22 includes or is coupled to a fuel pump 28 which is configured to
draw fluid out of the storage tank 22 via a pipc 30. Thce storage tank 22 further includes or
is coupled to a vapor pump or suction source 32 in fluid communication with the vapor
conduits 24 and ullage space of the storage tank 22.

[0033] Each dispenser 12/nozzle 18 includes a vapor/gas path, vapor flow path or vapor

recovery path 34 extending from the nozzle 18, through the hose 16 and vapor conduit 24
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to the vapor pump 32 and ullage space of the tank 22. Similarly, each dispenser 12/nozzle
18 includes a fuel/liquid or fluid flow path 36 extending from the nozzle 18, through the
hose 16 and the fluid conduit 26 to the fuel pump 28/storage tank 22. The vapor path 34
and fluid path 36 may be generally functionally and/or geometrically parallel but fluidly
isolated from each other. For example, as shown in Fig. 1A, in one embodiment the vapor
path 34 of the hose 16 is received within, and generally coaxial with, the fluid path 36 of
the hose 16, although this configuration can be reversed if desired.

[0034] During refilling, as shown by the in-use dispenser 12' of Fig. 1 (in which the nozzle
18 is in a dispensing position), the nozzle 18 is inserted into a fill pipe 38 of a vehicle fuel
tank 40. The fuel pump 28 is activated to pump fuel from the storage tank 22 to the nozzle
18 and into the vehicle fuel tank 40. The vacuum pump 32 may also be activated at that
time to recover vapors. As fuel enters the vehicle fuel tank 40, vapors from inside the fuel
tank 40 are exhausted or forced out of the fuel tank 40, and captured or routed into the
vapor path 34. The vapor pump 32 provides a suction force to the vapor path 34 to aid in
capturing vapors and routing them to the ullage space of the storage tank 22.

[0035] It should be understood that the arrangement of pumps 28, 32 and storage tank 22,
can be varied from that shown in Fig. 1. In one particular example, the vapor pump 32
and/or fuel pump 28 can instcad be positioncd at cach associated dispenser 12 in a so-
called "suction" system, instead of the pressure system shown in Fig. 1. Moreover, it
should be understood that the system 10 disclosed herein can be utilized to store/dispense
any of a wide variety of fluids, liquids or fuels, including but not limited to petroleum-
based fuels, such as gasoline, diesel, natural gas, biofuels, propane, oil or the like, or
ethanol the like. Moreover, while the system 10 and nozzle 18 are often described herein
in conjunction with a system having vapor recovery features, it should be understood that
many of the fcaturcs and functions described hercin can be used in conjunction with a

system 10/nozzle 18 that lacks vapor recovery functionality.

[0036] Coaxial Springs and Dash Pot for Main Valves

[0037] As best shown in Figs. 4-6, the nozzle 18 includes a nozzle body 42 having a
generally cylindrical inlet 44 which is connected to the associated hose 16, such as by
threaded attachment. The nozzle body 42, including the inlet, 44 can be made of generally

rigid materials, such as metal or the like which is non-corrosive and generally compatible
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with fuels, such as the fuels listed above. The nozzle body 42 has an outlet 46 which
receives a spout adapter 48 therein. The spout adapter 48, in turn, threadably receives a
spout 50 therein that is configured to dispense liquid flowing therethrough. A vapor
recovery hood 52 is coupled to the spout S0 and spout adaptor 48, and extends coaxially
thereabout to provide an inlet to the vapor path 34 where expelled vapors are captured
during refueling. A main fluid valve 54 is positioned in the fluid path 36 to control the
tlow of liquid therethrough and through the nozzle 18. Similarly, a main vapor valve 56 is
positioned in the vapor path 34 to control the flow of vapor therethrough and through the
nozzle 18.

[0038] As best shown in Fig. 6, the main fluid valve 54 includes a main or primary poppet
or valve body 58 that is spring biased to its closed (downward) position sealingly against or
close to a primary poppet seat 60. The main fluid valve 54 also includes a secondary
poppet or valve body 62 that is spring biased to its closed (downward) position sealingly
against or close to a secondary poppet seat 64. The secondary poppet 62 includes a sealing
disc 37 positioned between a retainer 39 and a skirt 41, and is configured to engage the
secondary poppet seat 64 at a sealing location (i.e. at the top of the poppet seat 64).

[0039] The secondary poppet 62 is positioned in a generally cup-shaped dash pot 66,
which may be coupled to, or formed of a singlc piecc of matcrial with, thc sccondary
poppet seat 64. The dash pot 66 is slidably positioned about a main fluid valve stem 68
and carries the secondary poppet seat 64 thereon. The dash pot 66 is coupled to and
positioned above an underlying seal 69, which forms part of the primary poppet 58. The
dashpot 66 includes one or more radially-extending openings 84 formed therethrough
through which fluid flows when the main fluid valve 54 is open.

[0040] A main fluid valve spring 70 is in compression and engages the secondary poppet
62 and urges the sccondary poppet 62 downward into scaling cngagement with the
secondary poppet seat 64. The sealing disc 37 extends radially outwardly beyond the
secondary poppet seat 64, and is moved vertically into or out of sealing contact with the
secondary poppet seat 64. The sealing disc 37 is carried on the stem 68 which does not
cxtend radially beyond the sccondary poppet scat 64, and which includcs or carrics a skirt
41. The main fluid valve spring 70 also urges the primary poppet 58/seal 69, via the
secondary poppet 62 and secondary poppet seat 64, downward into sealing engagement

with or close to the primary poppet seat 60.
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[0041] The main vapor valve 56 includes a main vapor valve poppet or valve body 72 that
is spring biased to its closed (downward) position against a main vapor valve seat 74. The
main vapor valve poppet 72 includes a stem 76 extending generally downwardly therefrom,
and a generally mushroom-shaped spring retainer 78 is threaded into the bottom of the
main vapor valve stem 76. A main vapor valve spring 80 is in compression and engages a
generally cylindrical head of the spring retainer 78 to bias the main vapor valve 56 to its
closed (downward) position. In this manner, the main vapor valve 56 is biased
downwardly by its spring 80 which is positioned below the vapor path 34, and in the fluid
path 36.

[0042] The bottom of the main fluid valve stem 68 engages a handle, lever or actuator 82
the nozzle 18 (see Fig. 4) which can be manually raised or actuated by the user. In this
manner, when the lever 82 is raised, the lever 82 engages the main fluid valve stem 68 and
raises the main fluid valve stem 68 upward (under proper conditions, as will be described
in greater detail below). Upward movement of the main fluid valve stem 68 raises the
secondary poppet 62 away from the secondary poppet seat 64, as shown in Fig. 6A, thereby
somewhat compressing (or further compressing) the main fluid valve spring 70 and
allowing fluid to flow through the fluid path 36.

[0043] The nozzlc 18 may be configured such that slight upward movemcnt of thc main
fluid valve stem 68 only opens the secondary poppet 62; the primary poppet 58 (and in
some cases, the primary vapor valve 56) is not opened. In particular, as can best be seen in
Fig. 6, the main fluid valve stem 68 has a radially outwardly-extending lip 86 carried
thereon positioned to engage the primary poppet 58. However, when the main fluid valve
stem 68 is fully retracted, there is an axial gap G1 between the lip 86 and the primary
poppet 58. Thus this gap G1 provides a lost motion effect such that small upward
movement of the main fluid valve stem 68 opens the sccondary poppet 62 but does not
open the primary poppet 58. The secondary poppet 62 may have a smaller orifice size
compared to the primary poppet 58, thereby allowing for metering and accurate, controlled
dispensing of small amounts of fluid through the secondary poppet 62. The primary poppet
58 and secondary poppct 62 arc functionally arranged in parallel such that fluid can flow
through said secondary poppet 58 and not flow through said primary poppet 58; and vice
versa.

[0044] When the lever 82/main fluid valve stem 68 is fully raised, the secondary poppet

62, primary poppet 58 and main vapor valve poppet 72 are all fully opened, as shown in



WO 2012/054714 PCT/US2011/057079

Fig. 7. In particular, when the lever 82 is fully raised the lip 86 of the main fluid valve
stem 68 engages and raises the primary poppet 58 to its open position shown in Fig. 7
axially spaced from the seat 60. In addition, the secondary poppet 62 engages the spring
retainer 78 of the main vapor valve 72, moving the main vapor valve 72 axially upwardly
to its open position (away from the seat 74) and compressing (or further compressing) the
main vapor valve spring 80.

[0045] In one case, the first 10% (approximately) of travel of the lever 82, when the lever
82 is raised, opens only the secondary poppet 62, and the remaining 90% (approximately)
of travel opens the primary poppet 58 and the primary vapor valve 56. The fluid poppets
58, 62 move in generally the same direction as movement of the vapor poppet 72 when
moving from their closed to their open position (or vice versa).

[0046] When the lever 82/main fluid valve 54 is moved to its fully open position and then
rapidly released (i.e. when the automatic shut-off mechanism is triggered, as by the no-
pressure no-flow valve 100 described below, or when the main fluid valve 54 is otherwise
closed), the dash pot 66 helps to dampen the closing motion of the main fluid valve 54 and
reduce line shocks in the system. In particular, when the main fluid valve 54 is closed and
moved downwardly, the dash pot 66 is also moved downwardly. The downward motion of
the dash pot 66 creates a low pressurc above/within the dash pot 66, which causcs fluid to
seek to rush into the dash pot 66. However, the restricted orifices provided by the openings
84 of the dash pot 66 limits the rate of fluid flow into the dash pot 66, thereby slowing
down the downward movement of the dash pot 66 and main fluid valve 54, to thereby
dampen sudden closing of the valve 54. The dash pot 66 includes, or is directly coupled to,
the valve body 58 for the main fluid valve 54 and the seat 64 for the secondary poppet 62,
and at least part of the main fluid valve spring 70 and/or main vapor valve spring 80 is
positioncd in the dash pot 66.

[0047] In the illustrated embodiment, the main fluid valve spring 70 and main vapor valve
springs 80 are in a state of compression to bias the associated main valves 54, 56 in their
closed positions. Both springs 70, 80 are further compressed when the associated valves
54, 56 arc opened (i.c., moved to their uppcr positions) as shown in Fig. 7. Morcover, the
main vapor valve spring 80 is coaxial with, and received within, the main fluid valve spring
70, such that the main vapor valve spring 80 and main fluid valve spring 70 overlap in the
axial direction. In one embodiment, at least 50%, or at least 90% of the main vapor valve

spring 80 overlaps with the main fluid valve spring 70 in an axial direction thereof when
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the corresponding valves 54, 56 are closed and/or opened. In yet another embodiment, the
main vapor valve spring 80 is fully contained within the main fluid valve spring 70; i.e. the
main vapor valve spring 80 does not extend axially beyond the main fluid valve spring 70
in either direction.

[0048] The coaxial arrangement of the springs 70, 80 provides a space savings. More
particularly, in some previous configurations the main vapor valve 56 is biased to its closed
position by a compression spring positioned on top of the main vapor valve 56. That
arrangement often required a further outwardly-protruding portion of the nozzle 18
positioned above the main vapor valve poppet 72 to accommodate the increased height
provided by the main vapor valve spring 80. In contrast, in the embodiment shown in Figs.
4, 6, 6A and 7, the coaxial arrangement of the springs 70, 80 provides a compact, low
profile arrangement, and also reduces protrusions on the nozzle which help avoid the
nozzle getting caught on portions of the vehicle, on portions of the dispenser body, etc.
[0049] If desired, the configuration of springs can be reversed such that the fluid valve
spring 70 is positioned inside the vapor valve spring 80. Moreover, if desired, the springs
70, 80 could be configured to bias one or both of the associated valve 56, 58 to their open,

instead of closed, positions.

[0050] Fine Metering Control

[0051] As noted above, slight or initial upward movement of the main fluid valve stem 68
is designed to cause the secondary poppet 62 to open while the primary poppet 58 remains
closed. The axial gap G1 (Fig. 6) provides a lost motion effect such that small upward
movement of the main fluid valve stem 68 does not open the primary poppet 58, but opens
the sccondary poppet 62, allowing for metcring and accurate, controlled dispensing of
small amounts of fluid.

[0052] In some cases, however, when attempting to dispense small amounts of fluid, fluid
pressure in the dash pot 66 in the area above the secondary poppet 62 (indicated as area 65
in Fig. 6A) is highcr than fluid pressurc in the dash pot 66 in the arca below the sccondary
poppet 62 (indicated as area 67 in Fig. 6A). This pressure discrepancy can be due to the
fact that, if proper precautions are not taken, fluid entering the area 67 quickly "drains"
down the gap between the main valve stem 68 and the secondary poppet seat 64. In this

case, then, when the main fluid valve stem 68 is slightly raised in an effort to dispense a
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small amount of fluid, the dash pot 66 (with the secondary poppet seat 64) "follows" the
secondary poppet 62, moving upwardly with the secondary poppet 62. Thus in this
scenario the secondary poppet 62 is not opened (unlike the situation shown in Fig. 6A),
thereby preventing any fine dispensing of fluid through the secondary poppet 62.

[0053] In order to address this phenomena, the secondary poppet 62 may be configured to
form a close tolerance or small gap with the secondary poppet seat 64, at a position
immediately adjacent to (downstream, in one case) where the secondary poppet 62
sealingly engages the secondary poppet seat 64. In particular, the skirt 41 of the secondary
poppet 62 may be configured extend radially outwardly such that the circumferential outer
surface 43 of the skirt 41 (Fig. 6A) is positioned immediately adjacent to (and slightly
radially spaced away from, in one embodiment) the throat 45 defined by the secondary
poppet seat 64. In one case the skirt 41/valve stem 68 forms a restricted orifice or gap (i.e.
an annular or diametrical gap between the outer diameter of the skirt 41/valve stem 68 and
the inner diameter of the sccondary poppet seat 64/throat 45 ) thereabout of less than about
0.0100" in one case, or less than about 0.0045" in another case, or in some cases less than
about 0.1% or about 0.005% of the diameter of the poppet seat 64.

[0054] The restricted orifice may define a surface area that is less than about 70%, or less
than about 50%, or less than about 30%, or less than about 10% of the surfacc arca defined
by the secondary poppet 62 when initially, or fully opened (i.e. the surface area between
the sealing disk 37 and valve seat 64), to provide the desired balance between restriction of
flow (to prevent movement of the dash pot 66), and permitted flow (to enable a user to
dispense fluid at the desired rate). In some cases the restricted orifice may be present
regardless of whether the secondary poppet 62 is opened or closed.

[0055] The close tolerances provided between the skirt 41 and the throat 45/secondary
poppct scat 64 helps to limit the draining of fluid from the arca 67 to ensurc that fluid
pressure in area 67 is substantially equal to pressure in the area 65. In this manner the
close tolerances help to ensure that there is generally a pressure balance within the dash pot
66. The improved pressure balance helps to ensure that the dash pot 66 does not follow the
secondary poppet 62 when the sccondary poppct 62 is opencd slightly, as shown in Fig.
6A, and ensures that small amounts of fluid can be accurately dispensed from the nozzle
18. The fine metering control can be particularly desired by users who wish to control

dispensing of fluid to the desired denomination (i.e. to the nearest cent, dollar, euro or the
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like). The close tolerances/restricted orifice can instead, or in addition, be provided at
other locations, such as between the valve stem 68 and other portions of the throat 45.
[0056] The upper extent 71 of the main valve stem 68 (i.e. those portions adjacent to the
secondary poppet seat 64, and received in the secondary poppet 62) may be tapered such
that the upper portions have a greater thickness (or cross-sectional area) than the lower
portions. This tapering of the main valve stem 68 provide a variable orifice for fluid to
drain from the area 67 and be dispensed. In particular, in this arrangement the more the
main valve stem 68 is raised, the greater the orifice size to allow greater draining of fluid
from the area 67 and greater dispensing. Thus the tapered upper extent 71 of the main
valve stem 68 helps to provide greater metering control to the user, and provides non-linear
dispensing control. The variable-size orifice is positioned away from, and downstream of,
the sealing engagement/sealing line provided by the secondary poppet seat 64, when
engaged by the sealing disk 37.

[0057] The tapering of the upper extent 71 of the main valve stem 68, however, may be
desired to be fairly slight to ensure that the orifice size is not increased so much that fluid
drains from the area 67 too quickly, which could lead to pressure imbalance in the dash pot
060, as described above. In one case, the upper extent 71 of the main valve stem 68 is
formcd at an anglc of between about 0.5° and about 2.5°, and in onc casc about 1.5°, and
arranged such that the thicker portions of the valve stem 68 are positioned vertically above
the thinner portions. In addition, or alternately, the outer circumferential edge 43 of the
skirt 41 may be tapered in the axial direction such that the upper edge of the skirt 41 is
wider than the bottom edge. In this case the circumferential edge 43 may be formed at the
same angles as described above for the main valve stem 68. In this manner, a downstream
portion of the secondary poppet 62 (in the illustrated case, either the main valve stem 68
and/or skirt 41) is thereby taperced relative to the dircction of movement of the sccondary
fluid poppet 62 to provide a variable orifice, which helps to provide fine metering when
operating the secondary fluid poppet 62. Alternately, or in addition, the secondary poppet
valve seat 64, the throat 45, or portions of the fluid path downstream of the secondary
poppct valve scat 64, may be tapercd to provide the samc or similar functionality.

[0058] In some cases, the vapor valve poppet stem 76/spring retainer 78 is positioned
directly on top of the secondary poppet 62 (not shown) such that any upward movement of
the secondary poppet 62 also raises the main vapor valve poppet 72 by a corresponding

amount, thereby allowing vapor recovery through the vapor path 34. Alternately, in other
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cases, a gap is positioned between the vapor valve poppet stem 76/spring retainer 78 and
the secondary poppet 62 (shown as gap G2 in Fig. 6). In this case, initial upward
movement of the secondary poppet 62 does not raise the main vapor valve poppet 72, since
the trickle flow of fluid dispensed through the secondary poppet 62 may be sufficiently
small that vapor recovery is not required. In addition, the gap G2 helps to ensure that the

main vapor valve 56 is fully closed when the nozzle 18 is not in operation.

[0059] Angled Main Fluid Valve Stem

[0060] The main fluid valve 54 is carried on and/or actuated by the main fluid valve stem
68 cxtending downwardly therefrom. In the illustrated embodiment, as best shown in Fig.
4, the valve stem 68 (and thus the axes of the main vapor valve 56 and main fluid valve 54)
is carried at an angle (i.e., other than perpendicular) to an axis of the inlet 44, and/or to the
vertical (when the nozzle 18 is in its dispensing position, and/or the fluid path 36/vapor
path 34 at that location of the main valves 54, 56. This angled arrangement further reduces
the protruding nature of the main vapor valve 56, reducing the overall profile of the nozzle
18. In contrast, in many previous designs, the main fluid valve stem 68 extends vertically,
causing the main valves 54, 56, or at least thc main vapor valve 56, to protrude outwardly

from the rest of the nozzle body 42.

[0061] No-pressure No-Flow Valve

[0062] As noted above, the bottom of the main fluid valve stem 68 engages the lever 82
which can be manually raised or actuated by the user. In operation, when the user raises
the lever 82, (assuming conditions arc appropriate, as will be described in greater dctail
below) the lever 82 engages and raises the valve stem 68, thereby opening the main vapor
valve 56 and main fluid valve 54, as can be see by comparing Figs. 4 and 8 (and comparing
Figs. 6 and 7).

[0063] A venturi poppet valve 88 is mountcd in the spout adaptor 48 and positioncd in the
fluid path 36. A venturi poppet spring 90 engages the venturi poppet 88 and urges the
venturi poppet 88 to a closed position wherein the venturi poppet 88 engages an annular

seating ring 92. When fluid of a sufficient pressure is present in the fluid path 36 (i.e.,
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during dispensing operations), the force of the venturi poppet 90 spring is overcome by the
dispensing fluid and the venturi poppet 88 is moved to its open position, as shown in Fig 8.
[0064] When the venturi poppet 88 is open and liquid flows between the venturi poppet 88
and the seating ring 92, a venturi effect is created in a plurality of radially-extending
passages (not shown) extending through the seating ring 92 and communicating with an
annular chamber 94 formed between the spout adaptor 48, the nozzle body 42 and the
seating ring 92. The annular chamber 94 is in fluid communication with a venturi passage
96 formed in the nozzle body 42 which is, in turn, in fluid communication with a central or
venturi chamber 98 of a no-pressure, no-flow valve 100, which will be described in greater
detail below. The annular chamber 94 is also in fluid communication with a tube 102
positioned within the spout 50. The tube 102 terminates at, and is in fluid communication
with, an opening 104 positioned on the underside of the spout 50 or near the distal end
thereof.

[0065] Accordingly, during the dispensing operations, the venturi poppet valve 88 is open
and fluid flows through the fluid path 36, creating a venturi or negative pressure in the
annular chamber 94. The venturi draws air through the opening 104 and tube 102, thereby
dissipating the negative pressure. However, when the opening 104 is blocked, such as
when liquid in the vehicle tank rcachcs a predetermined level and submerges or covers the
tip of the spout 50, such liquid prevents air from being drawn therethrough. This causes a
decrease in pressure in the annular chamber 94, and accordingly the pressure in the central
chamber 98 of the no-pressure, no-flow valve 100 decreases significantly. This venturi
effect is described in greater detail in U.S. Pat. No. 3,085,600 to Briede, the entire contents
of which are incorporated herein.

[0066] As shown in Figs. 9A-9C and 10, the no-pressure, no-flow valve 100 includes a cap
or cover 106 generally surrounding and rcceiving a valve body/bottom plate 108 thercin, A
first or upper diaphragm 110 is positioned between the cap 100 and bottom plate 108. An
upper diaphragm support/guide 112 is positioned on the underside of the upper diaphragm
110, and traps an upper diaphragm support cup 114 therebetween. The upper diaphragm
support 112 is gencrally mushroom shaped, having a hcad 112a and a stem 112b cxtending
downwardly therefrom. An upper diaphragm compression spring 116 is positioned in the
bottom plate 108 and engages the upper diaphragm support 112 to urge the upper

diaphragm 110 into its upper position.
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[0067] The stem portion 112b of the upper diaphragm support 112 is generally hollow and
includes a plurality of generally axially-extending slots 118 (Fig. 10) thereby defining a
plurality of fingers 120. Some, or all, of the fingers 120 include a radially inwardly-
extending tip 122 at the bottom end thereof. The stem portion 112b of the upper
diaphragm support 112 is received in an opening 124 of the bottom plate 108 to guide the
vertical motion of the upper diaphragm support 112.

[0068] A generally mushroom-shaped lower diaphragm connector 126 is received in the
stem portion 112b of the upper diaphragm support 112, and has a head 126a and a stem
126b extending downwardly therefrom. A pin connector 128 is threadably or otherwise
securely coupled to the stem 126b of the lower diaphragm connector 126, and the other end
of the pin connector 128 is secured to a pin 130. The head 126a of the connector 126
extends radially outwardly and overlaps, in the radial direction, the radially inwardly-
extending tips 122 of the fingers 120 of the upper diaphragm support 112.

[0069] The no-pressure no-flow valve 100 includes a second or lower diaphragm 132
positioned adjacent the bottom plate 108. In this manner, the no-pressure, no-flow valve
100 includes the central or venturi chamber 98 positioned between the upper 110 and lower
132 diaphragms; an upper or pressurized chamber 134 positioned above the upper
diaphragm 110; and a lowcr "chamber" 136 (not neccssarily scaled) positioned below the
lower diaphragm 132 and exposed to ambient pressure. The upper chamber 134 is exposed
to fluid pressure (upstream of the main fluid valve 54) by fluid line 140 which is fluidly
coupled to the fluid path 36. As described above, the central chamber 98 is exposed to
pressure (such as a venturi pressure) in the annular chamber 94.

[0070] The lower diaphragm 132 is trapped between a bottom support 142 which is
coupled to the pin connector 128, and a washer 144 positioned on the opposite (upper) side
of the lower diaphragm 132. A lowcer diaphragm compression spring 146 is located in a
lower chamber 166 of the bottom plate 108, and positioned between the bottom plate 108
and the washer 144 to bias the lower diaphragm 146 to its downward position. The upper
diaphragm spring 116 has a greater spring constant than the lower diaphragm spring 146.
The cap 106, bottom platc 108 and othcr componcnts of the no-pressure no-flow valve 100
may be made of a variety of materials, such as aluminum, polymers, plastics or the like
which are sufficiently durable and resistant to the fluids dispensed by the nozzle 18

[0071] As best shown in Figs. 4 and 5, the pin 130 extends downwardly through, and

protrudes outwardly from, the body of the no-pressure, no-flow valve 100. The lower end

13-



WO 2012/054714 PCT/US2011/057079

of the pin 130/pin connector 128 is received in a latch plunger 150 which extends
downwardly through, and protrudes outwardly from, the nozzle body 42. The lower end of
the plunger 150 is pivotally coupled to a distal end of the lever 82 at pivot connection 152.
A set of three balls 154 (one of which is shown in Fig. 5) are positioned within passages in
the upper end of the latch plunger 150 and spaced apart radially by one hundred and twenty
degrees. The pin 130 is slidably mounted within the plunger 150, and the plunger 150 is
slidably mounted in the nozzle body 42. The plunger 150 is biased into its upper position
by a spring 154 which has a weaker spring force than the combined spring forces of the
springs 70, 80 of the main valves 54, 56.

[0072] When the pin 130 and pin connector 128 are moved downwardly from the position
shown in Figs. 4 and S, the balls 154 are urged radially outwardly, or prevented from
moving radially inwardly, thereby preventing downward movement of the plunger 150. In
contrast, when the pin 130 and pin connector 128 are in their upper positions as shown in
Figs. 4, 5 and 9A, the upward positioning of the pin 130 and pin connector 128 positions a
thinner and/or tapered end of the pin 130 or pin connector 128 between the balls 154, such
that the balls 154 can move radially inwardly to allow the latch plunger 150 to be moved
downwardly. This interaction between the pin 130 and the latch plunger 150 is shown and
described in morc detail in U.S. Pat. No. 2,582,195 to Duerr, the entirc contents of which
are incorporated herein.

[0073] Before operation of the nozzle 18, the no-pressure no-flow valve 100 is typically in
the state shown in Fig. 9A. In this state, the upper diaphragm 110 is biased to its upper
position by the upper diaphragm spring 116. Moreover, the inwardly-extending tips 122 of
the fingers 120 of the upper diaphragm support 112 engage the radially outwardly-
extending head 126a of the connector 126, thereby raising the pin 130 and lower
diaphragm 132 to thcir upper positions. Sincc the pin 130 and pin connector 128 are in
their upper positions, the latch plunger 150 is free to move downwardly against its spring
154. Thus, when a user attempts to dispense fluid by lifting on the lever 82, the lever 82
pivots about the point where the lever 82 engages the main fluid valve stem 68 (Fig. 4),
pulling the latch plunger 150 downwardly against the forcc of the spring 154. When the
lever 82 is released, the latch plunger 150 returns to its position shown in Fig. 4.
Accordingly, in this state, the nozzle 18 cannot be actuated, as any movement of the lever
82 by the operator fails to open the main valves 54, 56. Thus the nozzle 18 is prevented

from being operated when pressurized fuel is not present.
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[0074] In contrast, when pressurized fuel is presented to the nozzle 18 (i. e., the pump 28
is activated) pressure is provided to the upper chamber 134 of the no-pressure no-flow
valve 100 by the fluid line 140. This pressure causes the upper diaphragm 110 to move
downwardly against the force of the upper diaphragm spring 116, as shown in Fig. 9B.
Once in this position, the lower diaphragm 132 also moves to its lower position, as urged
by the lower diaphragm spring 146, and shown in Fig. 9C (in reality, the intermediate step
of Fig. 9B may not actually occur at this stage as the valve 100 may simply shift from the
position of Fig. 9A to the position of Fig. 9C instantaneously, and Fig. 9B is presented at
this stage primarily for illustrative purposes). Such downward movement of the lower
diaphragm 132 to the position shown in Fig. 9C causes the pin 130 and pin connector 128
to move downwardly while thereby causing the balls 154 to move radially outwardly,
and/or blocking radial inward movement of the balls 154, blocking any attempted
downward movement of the latch plunger 150. Blocking such downward movement of the
latch plunger 150 ensures that when the lever 82 is pulled upwardly by an operator, the
lever 82 pivots about the end of the latch plunger 150. Thus, pivoting of the lever 82 raises
the main fluid valve stem 68, opening the main vapor valve 56 and main fluid valve 54 and
thereby enabling dispensing of fluid into the vehicle tank 40 and recovery of vapors as
described above.

[0075] Once the lever 82 is raised and the main valves 54, 56 are opened, pressured fluid
engages, and opens, the venturi poppet 88, and exits out of the spout 50. As fluid flows
through the venturi poppet 88, a venturi is formed in the annular chamber 94 which causes
air to be pulled in through the opening 104 of the spout 50, as described above. Thus,
normal fueling can occur at this state as the no-pressure no-flow valve 100 is in the
configuration shown in Fig. 9C.

[0076] Howcver, should the opening 104 on the spout 50 be closcd duc to sufficiently high
levels of liquid in the vehicle tank 40, the negative pressure created by the venturi 88 is
then applied directly to the central chamber 98 of the no-pressure no-flow valve 100. The
increase in negative pressure is stronger than the spring force applied by the lower
diaphragm spring 146, causing the lowcr diaphragm 132 to risc upwardly. Thus, in this
case, the no-pressure no-flow valve 100 moves to the state shown in Fig. 9B. When the
lower diaphragm 132 assumes the position shown Fig. 9B, the lower diaphragm 132 pulls
the pin 130 upwardly, thereby enabling the plunger 150 to move downwardly. The plunger

150 then moves downwardly, urged by the spring forces of the main vapor valve 56 and
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main fluid valve 54, causing the lever 82 and main vapor and main fluid valves 54, 56 to
close.

[0077] In the illustrated embodiment, the lever 82 includes a latch or clip 160 which is
configured to prop the lever 82 in its upward position during dispensing operations so that
the operator does not need to hold the lever 82 open. The configuration and operation of
the clip 160 will be described in greater detail below. However, in some cases, the lever 82
may be propped/held open by the clip 160, and the pressure in the fluid path 36 may drop
when the pump 28 ceases operation (i.e., when the user has prepaid for a certain amount or
volume of gasoline, and that prepaid limit is reached). In this case, no pressurized fluid is
being provided to the nozzle 18 and the pressure in the upper chamber 134 of the no-
pressure no-flow valve 100 thereby drops.

[0078] The upper diaphragm spring 116 then urges the upper diaphragm support 112,
along with the upper diaphragm 110, to its upper position. In doing so, the radially
inwardly-extending tips 122 of fingers 120 of the upper diaphragm support 112 engage the
head 126a of the connector 126, thereby pulling the connector 120, lower diaphragm 132
and pin 130 to their upper positions. Raising the pin 130 enables the plunger 150 to drop
which, in turn, releases the clip 160 and causes the lever 82 to pivot to its downward
position, as urgcd by the springs 70, 80 of the main vapor and main fluid valves 54, 56.
Thus, in this arrangement, the no-pressure no-flow valve 100 is configured to close the
main valves 54, 56 when operation of the pump 28 is terminated, to thereby prevent spills
or inadvcrtent operation of the nozzle 18 (i.e., by the next user).

[0079] In the scenario outlined above wherein the pressure at the pump 28 shuts down to
reduce or eliminatc pressure in the fluid path 36, the venturi poppet 88 closes due to the
force of the venturi poppet spring 90. However, the upper diaphragm spring 146 of the no-
pressurc no-flow valve 100 may not be sufficicently strong to force fluid out of the upper
cavity 134, particularly, if no relcase passage for fluid in the upper cavity 134 is provided.
Accordingly, in this case, bleed passages (not shown) may be formed in or around the
annular cavity 94 to allow pressure in the upper cavity 134 to dissipate, thereby allowing
the upper diaphragm spring 146 to force the uppcr diaphragm 110 to its upper position.
The operation of the no-pressure no-flow valve 100 described herein is similar in some
respects to that of U.S. Pat. No. 4,453,578, the entire contents of which are hereby

incorporated by rcference, and can constitute, or be part of, an automatic shut-off
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mechanism which can trigger automatic shut-off of the system 10/nozzle 18 upon sensing a
full tank 40 or other vessel.

[0080] The no-pressure no-flow valve 100 is fitted with various components which closely
fit together, but maintain a low profile. In particular, the one-piece, unitary cap 106
conforms about, and fits over, the bottom plate 108, trapping the upper diaphragm 110
therebetween. The cap 106 also includes the fluid line 140 and venturi passage 96 formed
therethrough. The cap 106 and the bottom plate 108 each include radially outwardly
extending flanges 162 (see Fig. 10), with fasteners 164 passed therethrough, to tighten the
cap 106 in place over the bottom plate 108 and secure the valve 110 in place. In this
manner, no fasteners are passed through the upper diaphragm 110, ensuring that the upper
diaphragm 110 retains its strength and integrity. Moreover, a single set of fasteners 164
can both secure the components 106, 108 together, and secure the valve 100 to the nozzle
18.

[0081] In addition, when the cap 106 is placed over the bottom plate 108 and secured in
place, the cap 106 presses down the upper diaphragm support 112, compressing the upper
diaphragm spring 116 to the desired tension. In this manner, then the upper diaphragm
spring 116 can be pre-tensioned in a precise and easily repeatable manner. Moreover, as
the cap 106 is pulled over the bottom plate 108, the cap 106 and bottom platc 108 ovcerlap
in the axial direction, thereby further reducing the height/profile of the no-pressure no-flow
valve 100.

[0082] In addition, the springs 116, 146 are coaxial and significantly overlap in the axial
direction. In particular, the bottom plate 108 includes a relatively deep well 164 for
receiving the upper diaphragm spring 116, and a relatively high chamber 166 for receiving
the lower diaphragm spring 146. Thus, in one embodiment, at least 25%, or at least 50% of
the lower diaphragm spring 146 overlaps with the upper diaphragm spring 116 in an axial
direction thereof when both diaphragms 110, 132 are in their upper positions. The valve
100 also operates with relatively little axial displacement of the diaphragms 110, 132, as
little as 100/1000 of an inch in some cases, which also contributes to the flow-profile
design of the valvc 100.

[0083] The force acting on the upper diaphragm 110 by the fluid can vary significantly
because the supply pressure provided by the pump 28 can vary greatly. Accordingly, the

movement of the upper diaphragm 110 downwardly away from the cap 106 is limited by
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engagement of an intermediate lip 168 of the upper diaphragm support 112 against the
upper surface 170 of the opening 124 of the bottom plate 108, as shown in Fig. 9C.

[0084] The upper diaphragm spring 116 may have an “hourglass” shape, as best shown in
Fig. 10, in which the central portions of the spring 116 have a smaller diameter than the
portions at the axial ends thereof. In this manner, the upper diaphragm spring 116 has a
reduced solid height so that when the upper diaphragm spring 116 is fully compressed,
portions of the spring 116 can overlap itself in the radial and axial direction, allowing for
the well 160 receiving the spring 116 to be made shallower than would otherwise be
possible, further reducing the profile of the no-pressure no-flow valve 100. The upper
diaphragm spring 116 is configured such that when the upper diaphragm support 112 is
bottomed out in its lower position, as shown in Fig. 9C, the upper diaphragm spring 116 is
not at its solid height so that the upper diaphragm spring 116 does not limit movement of
the upper diaphragm support 112.

[0085] The upper diaphragm 110 is exposed to the pressure of fluid from the pump 28, and
thus may be exposed to relatively high pressures. Accordingly, the cap 106 may include an
annular recess 172 formed therein which is configured to receive an outer lip 174 of the
upper diaphragm 110 to securely receive the upper diaphragm 110 therein by an
interferencc fit.

[0086] The upper surface 176 of the bottom plate 108, engaging the underside of the upper
diaphragm 110, may also be configured to securely grip the diaphragm 110. In particular,
the upper surface 176 may include a plurality of protrusions, ridges, teeth or the like to
slightly dig into the diaphragm 110 and hold the diaphragm 110 in place. The protrusions
should be configured to grip the diaphragm 110 and prevent radial movement thereof, but
not be so sharp or aggressive as to tear the diaphragm 110. The upper diaphragm 110, if
not properly replaced or maintained, can be prone to failure in existing systcms,
particularly due to fatigue when exposed to fuels having aggressive additives. Moreover,
leakage or failure of the upper diaphragm 110 can lead to significant fuel leakage through
the nozzle 18. Accordingly the system disclosed herein in which the upper diaphragm 110
is sccurcly held in place helps to minimize the chances of such failurc.

[0087] The no-pressure no-flow valve 100 may also be configured to be at least partially
pre-assembled. In particular, the cap 106 and bottom plate 108 may be configured to snap
together. In particular, the cap 106 can be slid over the bottom plate 108 with the upper
diaphragm 110, upper diaphragm support 112, upper diaphragm support cup 114, and
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upper diaphragm spring 116 trapped therebetween. Moreover, the connector 126 may be
received in the upper diaphragm support 112 and retained therein. The cap 106 and bottom
plate 108 may be configured to be releasably or permanently engaged, such as by a snap fit,
when the cap 106 is slid over the bottom plate 108, thereby compressing the upper
diaphragm spring 116 to the desired amount.

[0088] The cap 106 and bottom plate 108 sub-assembly can then be coupled to the pin 130
with use of the pin connector 128, trapping the lower diaphragm 132, washer 144 and
lower diaphragm spring 146 therebetween. A set of screws may be passed through the
outer flanges 162 of the cap 106 and/or bottom plate 108 to securely couple the sub-
assembly to the nozzle body 42. In this manner the cap 106 and bottom plate 108 sub-
assembly can be preassembled for easy replacement with another such sub-assembly in a
modular manner.

[0089] As noted above, only some of the fingers 120 of the upper diaphragm support 112
may include radially-inwardly extending tips 122. In particular in the illustrated
embodiment alternating ones of the fingers 120 include the tips 122. This configuration
enables the head 126a of the connector 126 to be more easily, yet securely, received in the
diaphragm support 122 for ease of assembly.

[0090] Thc no-pressurc no-flow valve 100 may be configurcd to operate over a wide range
of temperatures, such as low as about -40° C. For example, the diaphragms 110, 132 may
be made of a material which retains flexibility at low temperatures, such as fluorosilicone.
In addition, the connector 126 may have a variable axial length to engage the balls 154 and
accommodate any shrinkage of materials when the no-pressure no-flow valve 100 is
exposed is extremely low temperatures. The additional length of the connector 126 ensures
that the pin 130 extends downwardly sufficiently to lock the latch plunger 150 in place
when thc lowcr diaphragm 132 movcs to its lower position. In somc cascs, these cold-
weather features (i.e. fluorosilicone diaphragms 110, 132 and an extended length connector
126) may be offered specifically for no-pressure no-flow valves 100 where exposure to low

temperatures is expected.

[0091] Latch Plunger System

[0092] As shown in Figs. 4 and 5, the latch plunger 150 is received in and through a bore

or cavity 180 that extends generally vertically (when the nozzle is in its dispensing
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position), intersecting, penetrating through and breaching (and ultimately forming part of)
the fluid path 36 and vapor path 34. As can be best seen in Figs. 11 and 12, a generally
cylindrical liner or insert 182 is sealingly inserted into the cavity 180. The liner 182 helps
to respectively seal, and maintain the integrity of, the fluid path 36 and vapor path 34, and
also provides a surface for guiding and receiving the latch plunger 150.

[0093] The liner 182 includes lower 185a and middle 185b generally radially-outwardly
extending lips, wherein each lip 185a, 185b is a generally flat surface aligned within a
radial plane. The liner 182 also includes an upper circumferential groove 187 formed
therein. A bottom 184 and a middle 186 O ring are positioned adjacent the lips 185a, 185b
at the bottom portion of the liner 182 and middle portion of the liner 182, respectively,
thereby closing the fluid path 36 and sealing fluids therein. An upper O ring 188 is
received in the upper groove 187 of the liner 182, and cooperates with the middle O ring
186 to trap vapors in, and seal, the vapor path 34. Fasteners (not shown) may be passed
through the radially outwardly-extending flange portions 190 of the liner 182 to secure the
liner 182 in place in the nozzle body 42. The nozzle body 42 includes a set of three
axially-spaced lips 189 against which each seal 184, 186, 188 may be trapped or positioned
adjacent to.

[0094] This arrangement, in which a single, straight axially extending bore is formed
directly through the fluid path 36 and vapor path 34, is different from many existing
designs wherein the cavity 180 for receiving a latch plunger 150 is machined separately
from, and fluidly isolated from, the fluid path 36 and vapor path 34, such that no liner is
utilized. In contrast, the present arrangement does not require separate machining of a
latch plunger cavity 180 that is fluidly isolated from the fluid path 36 and vapor path 34,
thereby providing for greatly increased simplicity and ease of manufacture.

[0095] In thc illustratcd embodiment, the latch plunger 150 and latch plunger cavity 180
extend generally vertically (i.e., generally perpendicular relative to the inlet 44, or to the
fluid path 36/vapor path 34), and, as noted above, the main fluid valve plunger 68 extends
at an angle. This configuration is enabled due to the low profile provided by the no-
pressure, no-flow valve 100. In particular, cven when cxtending generally vertically (as
compared to the angled configuration of some other systems), the no-pressure, no-flow
valve 100 does not protrude significantly upwardly.

[0096] This system also enables "dry" testing of the vapor recovery system. In particular,

it may be desired to test the vapor recovery system in a dry state when fluid is not being
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dispensed. In order to run such a dry test, a wedge, such as the tip of a flat-head screw
driver or the like, can be wedged between the latch plunger 150 and the liner 182, thereby
locking the latch plunger 150 in place and preventing the plunger 150 from being pull
downwardly, even when the upper chamber 134 of the no-pressure no-flow valve 100 is
not pressurized. The lever 82 can then be raised, causing the main fluid valve stem 68 to
be correspondingly raised, thereby opening the main vapor and main fluid valves 54, 56.
Dry testing operations, such as A/L tests, which examine the ratio of vapor recovery to
pumped fluid, can then be carried out without actually pumping fluid through the nozzle

18.

[0097] Rigid Shell

[0098] As shown in Fig. 13, the nozzle 18, and particularly the nozzle body 42, may
include a protective shell 200 thereabout, or at least about its upper/forward portions, to
protect the various components of the nozzle 18, improve cleanability and provide a
finished appearance to the nozzle 18. The illustrated shell 200 covers and surrounds
generally the entire nozzle body 42, extending from the inlet 44 to the spout 50,
covcring/cncompassing the main vapor valve 56, main fluid valve 54, the no-pressure no-
flow valve 100, and the latch plunger 50.

[0099] The shell 200, in the embodiment of Fig. 13, takes the form of a two-part shell
200a, 200D in the form of two laterally separate components which are releasably
attachable together along the top/bottom edges of the nozzle 18, trapping the nozzle body
42 therebetween, and closely conforming to the nozzle 18/nozzle body 42. More
particularly, one portion of the shell 200 may include male and/or female latch portions,
and thc other portion of the shell 200 may include corresponding female/male latch
portions which snap or lockingly interengage to secure the shell 200 in place. The shell
200 can be made of a variety of materials, including materials which are relatively hard and
stiff, such as glass-filled nylon, polymers, non-metal materials or the like. For example, in
onc cmbodiment the shell 200 is madc of matcrial having a hardncss of at Icast S0
Rockwell R, or at least about 100 Rockwell R, and be generally inelastic.

[00100] The shell 200 disclosed herein differs from many conventional nozzle covers,
which are often made of soft rubber. For example, the shell material is relatively hard such

that the shell material cannot be manually elastically stretched, deformed or deflected by a
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user, in contrast with the soft rubber covers. The relatively rigid shell 200 provides a clean,
finished appearance which is easier to clean, easier to print upon (due to decreased
absorbency and increased hardness), lends stiffness to the nozzle 18, and provides greater
protection. In addition, dirt, dust and debris tend to cling to existing soft rubber covers due
to their propensity to accumulate static charges. In contrast, the hard shell material is less
attractive to such dirt, dust and debris, and does not as easily take a static charge. If
desired, certain portions of the shell 200 may include relatively soft portions, such as
rubber or the like, formed or molded therein to improve the feel or grip of the nozzle 18.
The shell 200 may be directly positioned adjacent to the nozzle body 42 such that the rigid
shell 200 is in direct contact with the nozzle body 42, and lacks any cushioning layer or
other layer that is softer than the outer shell 200 positioned between the nozzle body 42 and
shell 200.

[00101] The relatively rigid nature of the shell 200 may prevent the shell 200 from being
stretched and fit over the nozzle in the manner of many rubber or rubber-like covers. Thus
the shell 200 may be made of two or more parts which fit about the nozzle 18, and
interlock with each other. In this case, the manner of attachment should be carefully
designed to ensure that the shell 200 remains properly coupled to the nozzle 18, but allows
sufficient movement of all cxternal moving parts of the nozzle 18. In somc cascs, the shell
200 could include a hand guard 202 which extends around and below the lever 82 to
protect the lever 82 and the user's hand.

[00102] The two-piece snap-together design of the shell 200 enables the shell 200 to be
placed upon, and removed from, the nozzle 18 relatively quickly and easily. In contrast,
existing one-piece soft rubber covers must be significantly stretched and deformed as they
are pulled over the nozzle 18, making coupling and de-coupling operations difficult.
Moreover, the casc of replacing the shell 200 cnables a uscr to morc casily customizce the
nozzles 18. For example, shells 200 with differing colors, patterns, text, etc., can be
applied to differing nozzles to provide a pleasing design, to designate nozzles dispensing
differing types of fuel, differing grades of fuel, or fuel from a particular supplier, to provide
advcrtising, ctc.

[00103] Although the shell 200 is shown and described as being made of two separate
pieces 200a, 200D, if desired the shell 200 can be made of more than two separate pieces,
which may improve the ease of assembly/disassembly of the shell 200. The shell 200 may

also include a message center on the top front surface 204 and/or on top of the no-pressure,
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no-flow valve 100, which surface can display text or other indicia. The message center
may display information such as the brand of fuel, type or grade of fuel, advertising or
other information. In some cases the message center may display information
electronically, and be powered by a small internal battery or the like.

[00104] Figs. 14 and 15 illustrate an alternate embodiment of the shell 200'. In this
embodiment the shell 200" includes a bottom portion 250, a top portion 252, a front portion
254 and a cover portion, engagement body or receiving body 256. The top 252 and bottom
250 portions are releasably coupled together, with the nozzle body 42 trapped
therebetween. The top 252 and bottom 250 portions may be releasably coupled together by
a snap fit, inter-engaging geometries, interlocking male/female tabs or portions, etc, as in
the case of the shell 200 of Fig. 13. However, unlike the embodiment of Fig. 13 in which
seams are formed along the top and bottom, the shell 200" of Figs. 14 and 15 forms seams
along the sides of the nozzle body 42. The shell 200' thus may be easier to manufacture,
assemble and/or disassemble.

[00105] The front portion 254 of the shell 200" includes an opening 258 configured to
receive the spout 50 therethrough, and configured to receive the spout nut 206 thereagainst.
The front portion 254 is configured to interlock with the top 252 and bottom 250 portions
in generally the same manncr which the top 252 and bottom 250 portions intcrlock with
each other (i.e. through the use of locking tabs, etc.) The top 252 and bottom 250 portions
may also together define an underlying lip 236 configured to fit under an overlying lip 239
of the hand guard 202 (described below) to further lock the components of the shell 200’
together and to the nozzle body 42. Finally, the cover 256 may have a lip 255 which fits
under the front portion 254. In this manner, the various portions 250, 252, 254, 256
interlock with each other to form a robust, rigid, integrally connected shell 200'.

[00106] The cover 256 can be pcrmancntly, or non-manually, or rclcasably coupled to the
top portion 252 by a pair of screws 260, although the cover 256 can be coupled to the top
portion 252 by any of a wide variety of other means or mechanisms, including snap fits or
the like. In one case the cover 256 is made of a generally clear, transparent or translucent
(which cncompasscs clear and transparent) matcrial such that an inscrt 257 (such as a flat,
sheet-like material of paper, cardboard, plastic, etc.) bearing indicia, such as advertising,
brand identification, information with respect to the fluid being dispensed (i.e. grade of

fuel), etc. can be positioned between the cover 256 and top portion 252 such that the insert
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257/indicia can be viewed by customers. Alternately, the cover 256 may be generally
opaque, and no insert 257 is used.

[00107] When the insert 257 is used and it is desired to access the insert 257, the spout nut
206 is unthreaded, and the front portion 254 removed. The top 252 and bottom portions
250 are separated, and the screws 260 removed to access the insert 257. The shell 200 can
be easily re-assembled by reversing the above steps.

[00108] It should be understood that the particular shape and size of the cover 256 (and
associated underlying areas of the top cover 252) can be varied as desired such that the
shell 200’ can accommodate inserts of various sizes and shapes, including inserts sized to
fit various nozzles by a wide variety of manufacturers. For example, the cover 256 and
insert 257 (and associated portions of the top portion 252) may be enlarged beyond the
shape shown and extend outwardly beyond the nozzle body 42. The shell 200, 200" may
also be sized and shaped to receive promotional buttons or the like thereon, which are
commonly used in the fuel dispensing industry.

[00109] Each portion 250, 252, 254, 256 of the shell 200’ can be made of different
materials, have differing textures, colors, color patterns, or other differing visual properties
to lend a pleasing appearance to the shell 200". For example, in one case the bottom
portion 250 and front portion 254 arc madc of thc samc color, and thc top portion 252 is
made of a second color, wherein the first and second colors correspond to the color scheme
of the fuel dispensing company. Of course, various differing arrangements as to the color
schemes can be utilized without departing from the scope of the invention.

[00110] Figs. 16-18 illustrate yet another an alternate embodiment of the shell. In this
embodiment the shell 200" is similar to the shell 200" described above and shown in Figs.
14 and 15. In this case, however, the cover portion or engagement body 256' may differ
from the cover portion 256 of thc cmbodiment of Figs. 14 and 15. In particular, thc cover
portion 256' has a recess 259 formed therein which is selectively covered by a removable
lid 261, and is directly coupled to only an upper portion of the nozzle body 42. The insert
257 is positionable in the recess 259, trapped between the lid 261 and the cover portion
256'. The lid 261 may bc gencrally clear, transparent or translucent such that the insert
257, and any indicia printed thereon, is viewable through the lid 261. The cover portion
256' may be permanently secured to the nozzle 18/top portion 252, such as by threaded

fasteners or the like. In this manner the cover portion 256' is not manually removable,
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and/or is not removable without disassembling or removing some other portion of the
nozzle 18, to avoid tampering or removal by the user/operator.

[00111] In one embodiment, the lid 261 includes a forward tab (not shown) that is
receivable in a corresponding slot 263 in the cover portion 256'. The lid 261 may also
include a pair of vertically extending side locking tabs 264 that are removably lockingly
receivable in corresponding slots 265 in the cover portion 256". The lid 261 may include a
recess 267 along its back edge that aligns with a corresponding recess 269 of the cover
portion 256" when the lid 261 is mounted to the cover portion 256'".

[00112] The lid 261 is manually removable from the cover portion 256’ by manually
squeezing the tabs 264 inwardly, and/or or by inserting a tool (such as a flathead
screwdriver) or a finger into the recesses 267/269 and applying sufficient upward pressure
on the lid 261, enabling the lid 261 to be lifted upwardly (Fig. 18). The lid 261 can then be
entirely removed from the cover 200", providing full access to the recess 259 and the insert
257 received therein. The lid 261 can be re-secured to the cover portion 256' by inserting
the forward tab and side locking tabs 264 into the corresponding slots. The lid 261 thereby
enables the insert 257 to be easily changed and replaced, providing the same benefits with
respect to the insert 257 as described with respect to the shell 200" described above. The
other featurcs and bencfits of the shells 200, 200" described above also gencrally apply to
the shell 200" shown in Figs. 16-18.

[00113] The embodiments of Figs. 14-15 and 16-18 can be considered to be somewhat
similar except for the differing configuration of the covering portions 256, 256', and the
inclusion of the lid 261 in the embodiment of Figs. 16-18. Thus the embodiments of Figs.
14-15 and 16-18 provide a modular design and can be made simultaneously for ease of
manufacture and reduction of part count, and switched from one configuration to the other
if desired.

[00114] The integration of advertising/display feature via the insert 257 and as otherwise
described above is advantageous in that the advertising/display feature presents an
integrated, streamlined appearance, and does not protrude outwardly/upwardly relative to
surrounding portions of the nozzle. The advertising/display fcature is not casily removable,
and avoids interfering with operation or holstering of the nozzle 18.

[00115] In particular, the engagement body 256' may have a perimeter in top view, and
form a smooth transition with the nozzle body 42, or other portions of the outer shell 200",

at generally all positions about the perimeter. In this manner the engagement body 256'
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provides an integrated appearance to the nozzle 18. For example, the engagement body
256' may form a junction with the nozzle body 42/other portions of the outer shell 200"
about the perimeter of the engagement body 256, and portions of the engagement body
256', nozzle body 42/outer shell 200" on either side of the junction/perimeter may define a
generally flat surface on either side, or a generally continuous curve, such that the
engagement body 256' is smoothly integrated, and does not define any sharp angles or lines

of demarcation between the engagement body 256 and the rest of the nozzle 18/shell 200.

[00116] Two-Piece Spout

[00117] As shown in Fig. 19, in onc embodiment, the spout 50 is madc of two pieccs 50a,
50b. In particular, the spout 50 includes an upper portion 50a threaded into the spout
adapter 48, and a lower portion 50b threadably coupled to the upper portion 50a. In some
cases, the upper portion 50a of the spout is bent/angled and/or has a curvature thereto,
which can be more expensive and difficult to manufacture, and the lower portion 50b is
generally straight. Accordingly, by providing a two-piece spout 50, only a smaller of the
portion of the spout (i.e., the upper portion 50a) needs to have the angle, bend or radius.
This cnablcs thc lowcr portion of the spout 50b to be madce of a single straight run of
tubular material, thereby providing ease of manufacture.

[00118] In addition, the two-piece spout 50 enables the upper 50a and lower 50b portions
to be made of differing materials. For example, the lower portion 50b of the spout may be
desired or required to be made of a more expensive and/or durable material, such as
stainless steel since the lower/distal portion 50b is received in a vehicle fill tank and is
therefore more directly exposed to fuel and fuel vapors. In this case, then, the upper/base
portion 50a of thc spout 50, which is not directly cxposcd to fuel and vapors, may bc madc
of material which is cheaper and/or easier to manufacture, such as cast aluminum.

[00119] The spout 50, and more particularly, the upper spout portion 50a (in the illustrated
embodiment), may include a plurality of lugs 204 formed on the underside thereof. In the
illustratcd cmbodiment the lugs 204 arc intcgral and formed as onc picce with (and, i.c.,
cast with) the upper spout portion 5S0a. The lugs 204 are positioned and configured to
engage the fill pipe 38 of a vehicle fuel tank 40 to prevent the nozzle 18 from being
inadvertently extracted from the fill pipe 38 during refueling. In many cases, such a

function is provided by a spring mounted on the upper portion of the spout. However, the
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integral or one-piece lugs provide ease of manufacturing, and may provide a material
savings. As shown in Fig. 4 in another embodiment the lugs 204 may be formed on the

undecrside of the vapor recovery hood 52 and be integral therewith.

[00120] Spout Nut

[00121] As best shown in Fig. 19, the spout 50 is threadably received in an opening of the
nozzle body 42. The spout 50 may also be retained in place by a radially-extending screw
or the like (not shown) extending through the nozzle body 42 and the nozzle 18 to further
secure the spout 50 in place.

[00122] The nozzle 18 may also include a generally cylindrical spout nut 206 having
threads 207 on an inner surface thereof. The spout nut 206 threadably engages threads 209
on an outer surface of the nozzle body 42 to sccurc the spout nut 206 in place. If desired,
the spout nut 206 may include a spout nut insert 208 which extends radially inwardly to
directly engage, and contact, the spout 50 and the distal end of the spout adapter 48. In this
manner, the spout nut 206 extends radially inwardly to contact the spout 50, and
circumferentially around the spout S0 to help retain the spout 50 in place. Alternately, the
spout nut 206 and spout nut insert 208 can be made of a single piece of material.

[00123] The spout nut 206 may be configured such that the spout nut insert 208
frictionally or positively engages the spout S0 and/or spout nut insert 208 to help retain the
spout 50/insert 208 in place when the spout nut 206 is threaded in place and provide a level
of redundancy. Moreover, the fact that that spout 50 and/or insert 208 is separately
recmovably coupled to the nozzle body 42 cnsurcs that the spout nut 206 can be removed
(i.e. for repair, replacement, inspection, etc.), while the spout 50/insert 208 remains in place
coupled to the nozzle body 42.

[00124] The spout nut 206 includes a distal end, opposite the spout 50, including a lip 210
extending circumferentially thereabout. The lip 210 receives a cylindrical end of the shell
200 thereunder thereby covering the junction of the spout nut 206 and shell 200 to provide
a smooth, finished appearance to the nozzle 18, and eliminate any gaps. In this manner, the
spout nut 206 helps to provide a level of redundancy to secure the spout 50 in place, and
also provides improved appearance to the nozzle 18 and helps to reduce contamination of

the nozzle 1R.
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[00125] Because the spout nut 206 is simply threaded onto the nozzle 18, the spout nut
206 can also be used to easily customize the appearance of the nozzle 18. For example,
differing colors, patterns or text may be carried on the spout nut 206 to provide advertising,
a pleasing design, to designate nozzles dispensing differing grades of fuel, differing types
of fuel, identify the supplier of the fuel, etc. The spout nut 206 can also be easily replaced

if it 1s broken or needs to be cleaned.

[00126] Hand Guard

[00127] As best shown in Figs. 4, 19 and 20, the nozzle 18 may include a hand guard 202
which gencrally extends around the lever 82 to protect the Icver 82 from being
inadvertently actuated and protects the user's hand when utilizing the nozzle 18. As shown
in Fig. 20, the hand guard 202 includes a generally "L"-shaped lower portion 212 including
an approximately 90 degree bend therein. The lower portion 212 includes a horizontal
portion 212a extending rearwardly from the spout 50 and a vertical portion 212b extending
upwardly toward the nozzle inlet 44. The hand guard 202 also includes a generally
cylindrical upper portion or coupling portion 214 configured to wrap around the inlet 44 of
the nozzle 18.

[00128] As can be seen in comparing Figs. 4 and 19, the hand guard 202 can be coupled to
nozzles having differently-sized inlets 44. For example, the inlet 44 of the nozzle 18 of
Fig. 4 includes a relatively large outer radius/perimeter because that nozzle 18 incorporates
a vapor recovery system, thereby necessitating a larger-diameter hose 16. In contrast, the
nozzle 18 shown in Fig. 19 has an inlet 44 with a smaller radius/perimeter for use in
conjunction with a hose/system lacking any vapor recovery.

[00129] Accordingly, the hand guard systcm 202 can include upper portions 214 having
differing inner radii/perimeters. In particular, the upper portion 214 shown in Fig. 19 has a
relatively small inner diameter, and is configured to fit closely over the inlet 44 of the
nozzle 18 of Fig. 19. In contrast, the upper portion 214 shown in Fig. 4 includes a
rclatively larger inner diamcter and is configured to fit closcly over the inlet 44 of the
nozzle 18 of Fig. 4.

[00130] As shown in Fig. 20, the upper portion 214 of each hand guard 202 may be
releasably attachable to the lower portion 212. Each upper portion 214 includes a guide

216 and a pair of downwardly-extending, opposed latches or attachment portions 218.
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Each latch 218 is configured to be received in a corresponding opening 220 of the lower
portion 212 to releasably lock or engage the lower portion 212. A fastener 222 may be
passed through aligned openings 224 of the upper 214 and lower 212 portions and received
in a nut 226 to further secure the portions 212, 214 together. The upper portion 214 of the
hand guard 202 may also include a radially-inwardly extending protrusion 228 (Fig. 4)
which is configured to be received in a circumferential groove 230 formed in the nozzle
inlet 44 to locate the upper portion 214 in the desired axial position. In this manner, a
modular hand guard system 202 is provided in which the same lower portion 212 can be
used with differing upper portions 214, enabling the hand guard 202 to be used for
differing nozzles 18. Alternately, if desired the hand guard 202 can be a one-piece, single
unitary component.

[00131] The hand guard 202 also has a relatively smooth, finished appearance. For
example, a fastener 232 (Figs. 4 and 19) is positioned in a recessed well 234 of the hand
guard 202, and threaded into the nozzle body 42 to couple the hand guard 202 to the nozzle
body 42 at a forward end thereof. Moreover, the forward end of the upper portion 214 may
include an underlying lip 236 (Fig. 13) configured to fit under an overlying lip 238 (Fig.
13) of the rigid shell 200 to provide a finished appearance and reduce the introduction of
contaminants undcr the hand guard 202, and also intcrlock the hand guard 202 and shell
200 for increased strength.

[00132] The cylindrical portion 214 of the hand guard 202 can extend largely or entirely
around the nozzle inlet 44 (at least about 300° in one case; 360° in the illustrated
embodiment) to securely anchor the rearward/upper end of the hand guard 202. Because
the cylindrical portion 214 of the hand guard 202 is positioned about the nozzle inlet 44,
more particularly, about the upper portion of the nozzle inlet 44 (i.e. over a portion of the
nozzlc inlct 44 positioncd opposite the Iever 82), and any downward forces applicd to the
hand guard 202 are transmitted to the upper surface of the nozzle inlet 44 which provides a
strong resistive force. In some other hand guards the upper/rearward portion of the hand
guard is attached to the bottom of the nozzle inlet 44 by a threaded fastener,. However, in
that arrangcment the fastener is pronc to being pulled out of placc when downward forces
are applied to the hand guard or the guard may be prone to breaking. In contrast, the hand
guard 202 disclosed herein distributes such forces about the upper portion/nozzle inlet 44,

enabling the hand guard 202 to more easily resist the downward pulling force.
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[00133] Hold-open Device

[00134] As shown in Fig. 4, a hold-open latch or clip 160 may be pivotally coupled to a
rear/distal portion of the lever 82 (at pivot point 240). The hold-open clip 160 includes an
angled bottom surface 242. The vertically-extending lower portion 212b of the hand guard
202 may be slotted with a plurality of rungs 244 extending thereacross.

[00135] In order to prop the lever 82 in its open position, the lever 82 is first raised, and
the clip 160 pivoted about the pivot point 240 until one of the rungs 244 is positioned
below the angled bottom surface 242. The lever 82 is then lowered until the rung 244
frictionally engages the bottom surface 242 of the clip 160, holding the lever 82 in place, as
shown in Fig. 8. Fig. 8 illustrates the clip engaged with an upper rung 244, although the
clip 160 can also engage the lower rung 244 when a lower dispensing rate is desired. In
this manner the clip system resists the combined forces of the springs 70, 80 of the main
valves 54, 56 to prop the lever 82 open, freeing an operator's hands for other tasks.

[00136] The hold-open clip 160 is positioned below the lever 82, on the side opposite the
inlet 44 and the same side which the user's fingers are located. In this manner, when the
lever 82 is raised by the user, the user can use his fingers gripping the lever 82, particularly
the uscr's little finger or pinky fingcr, which can be freely pivoted when gripping the lever
82, as compared to other fingers, to pivot the clip 160 into its engaged position. In this
manner, the hold-open clip 160 can be actuated with one-hand operation. The angled
bottom surface 242 is configured such that the hold-open clip 160 is released when the
latch plunger 150 springs downwardly (i.e., when the tank 40 is indicated to be filled or the
flow of the pressurized fluid is terminated).

[00137] This arrangement for the hold-open clip 160 also enables the hold-open clip 160
to cngage the vertical or rcar surfacc 212b of the hand guard 202. In somc othcer systcms,
the hold-open clip 160 engages the bottom or horizontal surface 212a of the hand guard
202. In contrast, the hold-open arrangement disclosed herein enables sensors or other
components to be located along the bottom portion 212a of the hand guard 202 for use
with, for examplec, a rced switch that intcracts with the dispenser body 14 when the nozzle
18 is stored in the dispenser body 14.

[00138] In this manner, it can be seen that the nozzle 18 described and shown herein can
provide safe and efficient dispensing of tluid and recovery of vapors, can provide accurate

dispensing of small amounts of fluid and prevent improper operation of the dispenser,
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provides a low profile nozzle while enabling the nozzle to be temporarily held in the open
position for ease of operation, provides a nozzle that is durable, inexpensive, ergonomic
and easy to use and enables the display of advertising and/or other indicia, and provides a
nozzle that is easy and inexpensive to manufacture and assemble, along with the other
advantages described herein.

[00139] Having described the invention in detail and by reference to the various
embodiments, it should be understood that modifications and variations thereof are possible
without departing from the scope of the invention.

[00140] What is claimed is:

31-



13 Apr 2015

2011316968

The claims defining the invention are as follows:

1. A nozzle for dispensing fluid comprising:

a nozzle body including a fluid path which is configured to receive fluid therein
and a vapor path which is configured to receive vapor therein;

a main fluid valve positioned in said fluid path to control a flow of fluid
therethrough, said main fluid valve including a main fluid valve spring configured to
bias the main fluid valve to one of its open or closed positions; and

a main vapor valve positioned in said vapor path to control a flow of vapor
therethrough, said main vapor valve including a main vapor valve spring configured to
bias the main vapor valve to one of its open or closed positions, wherein at least part of
said main fluid valve spring or said main vapor valve spring is positioned within the
other one of said main fluid valve spring or said main vapor valve spring such that said
main fluid spring and said main vapor spring at least partially overlap in an axial
direction, and wherein said main fluid valve spring and said main vapor valve spring are
both positioned in one of said fluid path or said vapor path, and wherein said main fluid
valve spring biases said main fluid valve positioned in said fluid path and said main
vapor valve spring biases said main vapor valve positioned in said vapor path, wherein
said positioning of said main fluid valve spring and said main vapor valve spring in said
one of said fluid path or said vapor path enables said least partial axial overlapping of

said springs to provide a low profile spring arrangement.

2. The nozzle of claim 1 wherein said main fluid valve spring biases said main fluid
valve to said closed position said main vapor valve spring biases said main vapor valve to said

closed position.

3. The nozzle of claim 1 or 2 wherein said main fluid valve and said main vapor valve
each include a valve body and a valve seat, and wherein each valve body sealingly engages the
associated valve seat when each said main valve is in its closed position, and wherein each
valve body is spaced away from the associated valve seat when each said main valve is in its

open position.
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4. The nozzle of claim 3 wherein said main fluid valve body and said main vapor valve
body both move in generally the same direction when moving from its closed position to its

open position.

5. The nozzle of any one of the preceding claims wherein said main fluid valve spring
and main vapor valve springs are both in a state of compression to bias the associated main

valves to their closed positions.

6. The nozzle of any one of the preceding claims wherein said main fluid valve spring

and said main vapor valve spring are generally coaxial.

7. The nozzle of any one of the preceding claims wherein said springs overlap at least

50% in the axial direction when both associated main valves are open.

8. The nozzle of any one of the preceding claims wherein said at least one spring is
entirely received within the other spring such that said at least one spring does not extend

beyond the other spring in either axial direction.

9. The nozzle of any one of the preceding claims further comprising a manually
actuable actuator, wherein said main fluid valve and said main vapor valve are both operatively
coupled to said actuator such that actuation of said actuator causes said main fluid valve and

said main vapor valve to move from their closed positions to their open positions.

10. The nozzle of any one of the preceding claims wherein said main vapor valve is

positioned above said main fluid valve when said nozzle is in a dispensing position.

11. The nozzle of any one of the preceding claims further including a secondary fluid
valve positioned in said fluid path to control the flow of fluid therethrough, and wherein said
main fluid valve spring is configured to bias both the main fluid valve and the secondary fluid

valve to their closed positions.
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12. The nozzle of any one of the preceding claims wherein said main fluid valve and
said main vapor valve are configured such that when said main fluid valve is opened said main
vapor valve is also opened, and when said main fluid valve is closed said main vapor valve is

also closed.

13. The nozzle of any one of the preceding claims wherein said fluid path and said

vapor path are fluidly isolated relative to each other.

14 The nozzle of any one of the preceding claims wherein said nozzle is configured to
dispense fuel and is fluidly coupled to a fuel reservoir and a fuel pump to deliver fuel from said

fuel reservoir to said nozzle for dispensing thereby.

15. The nozzle of any one of the preceding claims wherein said main fluid valve spring
said main vapor valve spring are generally coaxial, and wherein said nozzle body includes an
inlet by which fluid to be dispensed is first introduced into said nozzle body, said inlet having a
central axis, and wherein said axis of said springs forms a non-perpendicular angle with said

central axis.

16. A method for dispensing fluid comprising:

accessing a nozzle including a nozzle body with a fluid path and a vapor path, a
main fluid valve positioned in said fluid path, said main fluid valve including a main
fluid valve spring configured to bias the main fluid valve to one of its open or closed
positions, and a main vapor valve positioned in said vapor path, said main vapor valve
including a main vapor valve spring configured to bias the main vapor valve to one of
its open or closed positions, wherein at least part of the main fluid valve spring or main
vapor valve spring is positioned within the other spring such that said main fluid spring
and said main vapor spring at least partially overlap in the axial direction, wherein said
main fluid valve spring and said main vapor valve spring are both positioned in one of
said fluid path or said vapor path, and wherein said main fluid valve spring biases said
main fluid valve positioned in said fluid path and said main vapor valve spring biases
said main vapor valve positioned in said vapor path, wherein said positioning of said

main fluid valve spring and said main vapor valve spring in said one of said fluid path or
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said vapor path enables said least partial axial overlapping of said springs to provide a
low profile spring arrangement; and
causing said main fluid valve and said main vapor valve to open such that fluid

flows through said fluid path and vapor flows through said vapor path.

17. The nozzle of claim 1 wherein said main vapor valve further includes a spring
retainer positioned in said fluid path and providing a surface against which said main vapor
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