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VAPOR RECOVERY SYSTEM
ACCOMMODATING ORVR VEHICLES

system, a fuel valve for controlling How of fuel through the
fuel conduit, a boot disposed about the spout and having a

BACKGROUND OF THE INVENTION

de?ned by a rim disposed for sealing engagement With a
surface about a fuel tank ?ll pipe When the spout is inserted
therein, the boot having a body portion de?ning a volume for
receiving fuel vapor displaced from a fuel tank during
delivery of fuel, the volume in communication With the
vapor conduit, vapor ?oW controlling means comprising a
vapor ?oW control valve element disposed for movement

?rst closed end and a second open end, the second open end

This application is a continuation-in-part of US. appli
cation Ser. No. 08/619,925, With a ?ling date of Mar. 20,
1996, now US. Pat. No. 5,676,181, and also a continuation

in-part of International Application No. PCT/US97/03878,
With an international ?ling date of Mar. 12, 1997, noW
abandoned.
This application claims the bene?t of US. Provisional

10

Within the vapor conduit relative to a valve seat de?ned by

the conduit, and vapor ?oW control valve element position
ing means comprising sealing means associated With the
vapor ?oW control valve element, the sealing means having

Application No. 60/029,079, ?led Oct. 23, 1996.
The invention relates to fuel dispensing noZZles, and to

devices for recovery of vapor during delivery of fuel,

15

at least one surface exposed to fuel pressure in the fuel

conduit, and, for accommodating onboard refueling vapor
recovery equipped vehicles, the fuel dispensing noZZle fur

including those of the type described in my US. Pat. Nos.

4,056,131; 4,057,086; 4,343,337; 5,174,346; 5,178,197, and
in particular to those fuel dispensing noZZles having the

ther comprising means for vacuum and pressure relief of the

feature of vapor recovery, and to vapor ?oW control assem
blies for use With such noZZles. The disclosures of all of the

describes a vapor handling arrangement in Which a vapor
regulator valve closes When excess vacuum is applied. A

vapor recovery conduit disposed for communication of the
vapor recovery conduit With an ambient region external of
the noZZle through an external surface of the noZZle.
According to another aspect of the invention, a fuel
dispensing noZZle for delivering fuel into a fuel tank by Way
of a ?ll pipe comprises a noZZle body, a spout housing, a
spout extending from the spout housing, a fuel conduit
de?ned by the noZZle and leading to the spout, a vapor
conduit de?ned by the noZZle, the vapor conduit associated

simple diaphragm has one side exposed to the atmosphere

With the spout for WithdraWing displaced vapors from the

20

listed patents and patent applications are incorporated herein

by reference.
It is knoWn to provide separate diaphragm assemblies for

vapor regulation and high/loW pressure sensing shutoff
features. For example, Healy US. Pat. No. 4,056,131

and the other side exposed to a vapor conduit. Excess
vacuum in the conduit draWs the diaphragm onto its seat to

close the valve. Asecond diaphragm disposed above the ?rst
is exposed to the Venturi effect of the fuel being dispensed.
The second diaphragm shuts doWn the vacuum by constrain
ing the ?rst diaphragm When fuel is not being dispensed.
Healy US. Pat. No. 4,057,086 describes a vapor handling
noZZle With a diaphragm. When the end of the noZZle spout
becomes immersed in fuel, e.g. indicating that the vehicle
fuel tank is full, vacuum generated by the Venturi effect of
fuel delivered through a constrained passageWay in the
noZZle causes the diaphragm and an associated plunger to

25

30

the second open end de?ned by a rim disposed for sealing
engagement With a surface about a fuel tank ?ll pipe When
35

fuel tank during delivery of fuel, the volume in communi

40

noZZle With a ?rst surface facing a ?rst region de?ning a

segment of the vapor conduit, the diaphragm adapted for

diaphragm and plunger are caused to move doWnWard to

movement betWeen a ?rst position blocking the vapor con

interrupt fuel delivery.
45

facing a second region, the noZZle further de?ning a vent
linking the second region With an ambient region exterior of
the noZZle, and vapor ?oW controlling means comprising a
vapor ?oW control valve element disposed for movement
Within the vapor conduit relative to a valve seat de?ned by
the conduit, a vapor ?oW ori?ce betWeen the vapor ?oW
control valve element and the valve seat having an area
55

variable With the position of the vapor ?oW control valve
element, and vapor ?oW control valve element positioning
means comprising sealing means associated With the vapor
?oW control valve element, the sealing means having at least
one surface exposed to fuel pressure in the fuel conduit, and,

60

for accommodating onboard refueling vapor recovery
equipped vehicles, the fuel dispensing noZZle further com

actuate an automatic shutoff mechanism When the noZZle is

SUMMARY OF THE INVENTION

prising means for vacuum and pressure relief of the vapor

extending from the spout housing, a fuel conduit de?ned by
the noZZle and leading to the spout, a vapor conduit de?ned

?lled and transporting them to a remote vapor collection

duit and a second position removed from blocking the vapor

conduit, and biasing means urging the diaphragm toWard the
second position, the diaphragm having a second surface

raised above its horiZontal axis.

by the noZZle, the vapor conduit associated With the spout
for WithdraWing displaced vapors from the fuel tank being

cation With the vapor conduit, a vapor regulator valve in the
vapor conduit operable in response to a predetermined ?rst
vapor pressure condition in the noZZle body, the vapor

regulator valve comprising a diaphragm mounted in the

move upWard to interrupt fuel delivery. Also, When vapor

According to one aspect of the invention, a fuel dispens
ing noZZle for delivering fuel into a fuel tank by Way of a ?ll
pipe comprises a noZZle body, a spout housing, a spout

the spout is inserted therein, the boot having a body portion
de?ning a volume for receiving fuel vapor displaced from a

pressure in the fuel tank exceeds a predetermined level, the

Healy US. Pat. No. 4,343,337 describes a fuel dispensing
noZZle With a pair of diaphragms that operate to interrupt
?oW When conditions of over-pressure or under-pressure
exist.
It is also knoWn to provide a fuel dispensing noZZle that
shuts off automatically When the tip of the spout is raised
above its horiZontal axis. One approach for achieving this
objective is to provide an elongated chamber in the body of
the noZZle, parallel With the horiZontal axis of the noZZle. A
ball is disposed inside the chamber and rolls backWards to

fuel tank being ?lled and transporting them to a remote
vapor collection system, a fuel valve for controlling How of
fuel through the fuel conduit, a boot disposed about the
spout and having a ?rst closed end and a second open end,

65

recovery conduit disposed for communication of the vapor
recovery conduit With an ambient region external of the
noZZle through an external surface of the noZZle.
According to another aspect of the invention, a fuel

dispensing noZZle for delivering fuel into a fuel tank by Way

6,095,204
3
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of a ?ll pipe comprises a nozzle body, a spout housing, a

dividing the chamber into the ?rst region de?ning a segment
of the vapor conduit and the second region. The noZZle
further comprises a vapor regulator valve in the vapor

spout extending from the spout housing, a fuel conduit
de?ned by the noZZle and leading to the spout, a vapor
conduit de?ned by the noZZle, the vapor conduit associated
With the spout for WithdraWing displaced vapors from the

conduit operable in response to a predetermined ?rst vapor

pressure condition in the noZZle body, the vapor regulator

fuel tank being ?lled and transporting them to a remote
vapor collection system, a fuel valve for controlling How of
fuel through the fuel conduit, and means for connection of

valve comprising a diaphragm mounted in the noZZle With a
?rst surface facing a ?rst region de?ning a segment of the

vapor conduit, the diaphragm adapted for movement

the vapor conduit to a source of uniform vacuum, and a boot

disposed about the spout and having a ?rst closed end and

betWeen a ?rst position blocking the vapor conduit and a
10

a second open end, the second open end de?ned by a rim
disposed for sealing engagement With a surface about a fuel

tank ?ll pipe When the spout is inserted therein, the boot
having a body portion de?ning a volume for receiving fuel
vapor displaced from a fuel tank during delivery of fuel, the
volume in communication With the vapor conduit, vapor

second region, the noZZle further de?ning a vent linking the
second region With an ambient region exterior of the noZZle,
15

?oW controlling means comprising a vapor ?oW control
valve element disposed for movement Within the vapor

comprising a vacuum and pressure relief valve element

adapted for movement betWeen a ?rst position sealingly
engaged upon a vacuum and pressure relief valve seat to

25

block ?oW through the vapor and pressure relief valve
opening and a second position removed from engagement
With the vapor and pressure relief valve seat to permit ?oW
through the vapor and pressure relief valve opening for relief
of vacuum or pressure in the vapor conduit respectively
beloW a predetermined value or above a predetermined

de?ned in a doWnstream region of the vapor ?oW ori?ce
adjacent the second diameter end When the valve element is
in closed position, and vapor ?oW control valve element
positioning means comprising sealing means associated
With the vapor ?oW control valve element, the sealing means
having at least one surface exposed to fuel pressure in the

fuel conduit, and, for accommodating onboard refueling
vapor recovery equipped vehicles, the fuel dispensing

and the means for vacuum and pressure relief of the vapor
recovery conduit comprises a vacuum and pressure relief
valve disposed at a vacuum and pressure relief valve open

ing betWeen the vapor conduit and an ambient region
external of the noZZle, the vacuum and pressure relief valve

conduit relative to a valve seat de?ned by the conduit, a
vapor ?oW ori?ce betWeen the vapor ?oW control valve
element and the valve seat having an area variable With the

position of the vapor ?oW control valve element, the control
valve element having a generally tapering body With a ?rst
end diameter and a second end diameter relatively greater
than the ?rst end diameter, the control valve element ori
ented in the ori?ce With the ?rst end diameter disposed
upstream of the second end diameter, and the valve seat

second position removed from blocking the vapor conduit,
and biasing means urging the diaphragm toWard the second
position, the diaphragm having a second surface facing a

35

value, and means for urging the vapor and pressure relief
valve element toWard the ?rst position. Preferably, the vapor
and pressure relief valve opening is de?ned through the
diaphragm, the vapor and pressure relief valve element
being mounted to engage, in the ?rst position, the ?rst
surface of the diaphragm. More preferably, the vapor and
pressure relief valve further comprises means for displacing

noZZle further comprising means for vacuum and pressure

the vapor and pressure relief valve element from the ?rst

relief of the vapor recovery conduit disposed for communi
cation of the vapor recovery conduit With an ambient region
external of the noZZle through an external surface of the
noZZle.

position toWard the second position under predetermined
pressure conditions. The vacuum and pressure relief valve
comprises an ORVR module in communication With the

vapor conduit, the ORVR module comprising a body de?n

ing a chamber, the diaphragm being mounted in the body
and dividing the chamber into the ?rst region de?ning a

Embodiments of the invention may include one or more

of the folloWing additional features. The means for vacuum

and pressure relief of the vapor recovery conduit comprises
at least one aperture de?ned by the boot and in communi
cation betWeen the volume de?ned by the boot and an region

segment of the vapor conduit and the second region.
Other features and advantages of the invention Will be
45

external of the boot. Preferably, the means for vacuum and
pressure relief of the vapor recovery conduit comprises at

embodiments, and in the claims.
BRIEF DESCRIPTION OF THE DRAWINGS

least tWo apertures de?ned by the boot. The fuel dispensing
noZZle further comprises a vapor regulator valve in the vapor

FIG. 1 is a side plan vieW of a fuel dispensing noZZle of

conduit operable in response to a predetermined ?rst vapor

the invention;

pressure condition in the noZZle body, the vapor regulator

FIG. 2 is a side vieW, partially in section, of the spout
assembly of the fuel dispensing noZZle of FIG. 1;

valve comprising a diaphragm mounted in a chamber of the
noZZle With a ?rst surface facing a ?rst region of the
chamber de?ning a segment of the vapor conduit, the

diaphragm adapted for movement betWeen a ?rst position
blocking the vapor conduit and a second position removed

seen from the folloWing description of presently preferred

FIG. 3 is a side vieW, partially in section, of the fuel
55

dispensing noZZle of FIG. 1;
FIG. 4 is a similar side sectional vieW of the fuel dis

from blocking the vapor conduit, and biasing means urging
the diaphragm toWard the second position, the diaphragm

pensing noZZle of FIG. 1;

having a second surface facing a second region of the
chamber, the noZZle further de?ning a vent linking the
second region With an ambient region exterior of the noZZle.
Preferably, the vapor conduit and the second region are out
of communication With each other in all operating positions

?oW control valve assembly of FIGS. 5A and 5C shoWing
the variable ?oW ori?ce;
FIG. 5A is an enlarged end section vieW of the body of the
fuel dispensing noZZle of FIG. 1 shoWing the vacuum

FIG. 5 is an enlarged cross sectional vieW of the vapor

pressure level regulator diaphragm assembly and adjusting

of the diaphragm. More preferably, the vapor ?oW regulator
valve comprises an ORVR module in communication With

the vapor conduit, the ORVR module comprising a body
de?ning a chamber, a diaphragm mounted in the body and

stem;
65

FIG. 5B is a further enlarged end section vieW of the

vacuum pressure level regulator diaphragm assembly and
adjusting stem, taken at the line 5B of FIG. 5A;

