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[5 7] ABSTRACT 

A nozzle assembly including a nozzle and means for 
preventing escape of liquid and vapor from the area 
adjacent the nozzle outlet. In one preferred form, a 
nozzle has a closure plug adjacent its discharge outlet 
and has means for biasing the closure plug to close the 
inlet of the receiver into which the nozzle discharge 
outlet is placed. Liquid coming out the receiver inlet, 
for example due to splash-back, is urged by the clo 
sure plug to return to the receiver inlet. Preferably, 
also, a ?uid collector is provided adjacent the closure 
plug to temporarily retain liquid fuel in excess of that 
which can immediately be returned to the receiver 
inlet so that such excess is held in the fluid collector 
until it can drain back into the receiver inlet. If de 
sired, ?uid coupling means can be provided to provide 
?uid communication from the ?uid collector to a ?uid 
disposal. Excessive liquid in the ?uid collector and va 
pors can thus be drawn to the ?uid disposal. 

18 Claims, 6 Drawing Figures 
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VAPOR RECOVERY APPARATUS 
The present invention pertains to a nozzle. More par 

ticularly, the present invention pertains to a nozzle for 
dispensing fuel and including means for preventing the 
escape of liquid fuel and fuel vapors. 
Motor vehicles are generally provided with fuel at 

service stations equipped to pump fuel from a fuel sup 
ply to a fuel tank within the vehicle. The fuel is gener 
ally passed through a fuel pump to a hose which termi 
nates in a nozzle. The nozzle delivery spout is inserted 
into the vehicle fuel tank inlet, and the pump and noz 
zle are actuated to cause delivery of fuel from the ser 
vice station storage to the vehicle fuel tank. 
Most fuel nozzles in use include means for maintain 

ing the nozzle in a fuel-delivery condition without the 
necessity of an attendant holding the nozzle in such 
condition. Such automatic nozzles include means to cut 
off the ?ow of fuel therefrom when the vehicle fuel 
tank has reached its full condition. In going from the 
nozzle to the vehicle fuel tank, the fuel passes through 
a fuel ?ller pipe on the vehicle tank. The fuel is fre 
quently supplied at a relatively high rate, for example 
a rate in the order of twelve gallons per minute. As a 
consequence, considerable agitation of the fuel takes 
place as the fuel is received in the vehicle fuel tank. 
This agitation frequently results in a splash-back of fuel 
through the fuel ?ller pipe of the vehicle. The splash 
back is often so great that fuel spills onto the ground 
and onto persons in the vicinity of the vehicle. The 
splash-back is particularly heavy when the fuel tank has 
reached its full condition and an automatic nozzle is 
caused to cut off. The fuel spilling on the ground cre 
ates a hazardous and undesirable condition. Not only 
does it present a danger of ?re but also its evaporation 
results in pollution of the air. 

In addition, as fuel is being supplied to a vehicle, fuel 
vapor escapes from the vehicle fuel tank ?ller pipe, and 
this vapor adds to the air pollution. Air pollution is in 
creasingly becoming a cause of concern. Numerous 
governmental jurisdictions are requiring control or 
elimination of causes of air pollution. An increasing 
number of jurisdictions are requiring minimization or 
elimination of escape of both liquid fuel and fuel vapor 
from vehicles which are being supplied with fuel. While 
the reduction of the fuel delivery rate helps to reduce 
the escape of liquid fuel caused by splash—back, it does 
not prevent escape of fuel vapors and, in fact, because 
of the longer time required to ?ll the vehicle fuel tank, 
the reduction of the delivery rate may increase the es 
cape of fuel vapors during the ?lling of the tank. 
The present invention is a nozzle for delivery of fuel 

to vehicles and including means for substantially pre 
venting the escape of liquid fuel and fuel vapors as fuel 
is being delivered to the vehicle fuel tank. In accor 
dance with the present invention a fuel nozzle is pro 
vided including a nozzle assembly of relatively standard 
design and equipped with closure means for preventing 
escape of liquid fuel and fuel vapor from the area adja 
cent the nozzle outlet. The closure means closes the ve 
hicle fuel filler pipe with the nozzle delivery spout in 
serted thereinto. A ?uid collector communicates 
through the closure means to temporarily retain liquid 
fuel in excess of that which can be immediately re 
turned to the ?ller pipe by the closure means. The pres 
ent invention additionally can include fluid coupling 
means to provide ?uid communication from the ?uid 
collector to a fuel disposal so that excessive liquid fuel 
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2 
in the ?uid collector and fuel vapor are applied by the 
?uid coupling means from the area adjacent the nozzle 
delivery spout to a suitable fuel disposal. In a preferred 
form of the present invention, the closure means com- ' 
prises a resilient plug of a size to close the vehicle fuel 
tank ?ller pipe inlet. Alternatively the closure means 
can comprise a funnel ?tted about the nozzle delivery 
spout and adapted to encircle the vehicle fuel tank 
?ller pipe inlet. The ?uid collector in turn preferably 
takes the form of a bellows surrounding the nozzle de 
livery spout over a substantial portion thereof and bias 
ing the closure means into contact with the vehicle fuel 
tank ?ller pipe inlet. Alternatively the fluid collector 
can comprise a flexible tube surrounding the nozzle de 
livery spout and means for biasing the ?exible tube and 
the closure means to retain the closure means in closing 
contact with the vehicle fuel ?ller pipe inlet. As a fur 
ther alternative, the ?uid collector can comprise simply 
a tube communicating through the closure means. The 
?uid coupling means can be simply a tube and/or pipe 
coupling the ?uid collector to the fuel disposal. The 
fuel disposal can be any device capable of disposing of 
liquid fuel and fuel vapor, for example a catalytic reac 
tor, a small internal combustion engine, or an adsorb 
ing ?lter with a liquid fuel trap. 
These and other aspects of the present invention are 

more apparent in the following detailed description and 
claims, particularly when considered in conjunction 
with the accompanying drawings in which like parts 
bear like reference numerals. 

IN THE DRAWINGS: 

FIG. 1 is a view, partially in section, depicting a pre 
ferred embodiment of a nozzle in accordance with the 
present invention; 
FIG. 2 illustrates utilization of a nozzle in accordance 

with the present invention. 
FIG. 3 is a view, partially broken, depicting an alter 

native embodiment of a nozzle in accordance with the 
present invention; 
FIG. 4 depicts a further alternative embodiment of a 

nozzle in accordance with the present invention; 
FIG. 5 is a broken sectional view depicting details of 

the nozzle embodiment of FIG. 4; and 
FIG. 6 is an end view depicting further features of the 

nozzle embodiment of FIG. 4. 
FIG. 1 depicts a preferred form of nozzle assembly 10 

in accordance with the present invention. Assembly 10 
includes a fuel nozzle 12 of a standard con?guration 
including a housing 13 and a delivery spout l4. Charac 
teristically, delivery spout 14 is slightly curved, having 
a convex upper surface 38 adjacent the upper surface 
40 of housing 13. Control handle 22 in housing 13 of 
nozzle 12 determines whether fuel is being delivered by 
the nozzle. Control handle 22 can be retained in its 
fuel-delivery position by retainer 24. It is conventional 
for such fuel nozzles‘ to include an ori?ce 16 near the 
discharge outlet 18 of delivery spout 14. A tube 20 
communicates from ori?ce 16 to a control mechanism 
within housing 13 to sense whether ori?ce 16 is sur 
rounded by gas or by a liquid. With control handle 22 
held in its fuel-delivery position by retainer 24, the cov 
ering of ori?ce 16 by a liquid results in the control 
mechanism within housing 13 causing control handle 
22 to be disengaged from retainer 24. Such automatic 
fuel nozzles are well known in the art. 
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The major portion of delivery spout 14 is enclosed by 
bellows 30, the forward end of which terminates in clo 
sure plug 21. As seen in FIG. 1, closure plug 21 in 
cludes ?rst shell member 32 which is preferably inte 
grally formed with bellows 30, liner 36, and second 
shell member 29 which is preferably integrally formed 
with mounting member 28 to hold plug member 26. 
First shell member 32 and second shell member 29 are 
free to move longitudinally along the major axis of de 
livery spout 14 and relative to each other rotationally 
about that major axis. Hook 42 is fastened to the upper 
surface of delivery spout 14 to engage the inner lip of 
a vehicle fuel tank ?ller pipe inlet, thus retaining nozzle 
assembly 10 in a fuel-delivery position. The resilience 
of bellows 30 urges ?rst shell member 32 and liner 36 
into contact with second shell member 29, and hook 42 
prevents closure plug 21 from coming off the end of de 
livery spout 14. Bellows 30 together with its ?rst shell 
member 32, and mounting member 28 together with its 
second shell member 29 can be made, for example, of 
a light gauge stainless steel or brass, in which case liner 
36 provides sufficient lubricity to permit free rotational 
movement between ?rst shell member 32 and second 
shell member 29. Shell members 29 and 32 thus pro 
vide a rotational interface between bellows 30 and clo 
sure plug 21. Liner 36 can be made of tetra?uor 
oethylene polymer (available under the trademark Tef 
lon), for example. Alternatively, bellows 30, ?rst shell 
member 32, mounting member 28 and second shell 
member 29 might be formed of a material such as a cast 
neoprene so that suf?cient lubricity exists between ?rst 
shell member 32 and second shell member 29, in which 
case liner 36 might be omitted. Preferably, plug mem 
ber 26 is formed of a somewhat resilient material which 
is resistant to fuels, for example neoprene or polytetra 
?uoroethylene. Hook 42 is mounted on delivery spout 
14 in a position which ensures that ori?ce 16 is within 
the vehicle fuel tank ?ller pipe when hook 42 engages 
the ?ller pipe lip so that ori?ce 16 is normally sur 
rounded by gas, but when liquid fuel ?lls the vehicle 
fuel tank ?ller pipe ori?ce 16 is surrounded by that liq 
uid fuel to sense that the fuel tank is ?lled, whereupon 
the control mechanism within housing 13 causes deliv 
ery of fuel to be terminated. 
Closure plug 21 does not encircle delivery spout l4 

tightly. Instead, a passageway 27 exists between deliv 
ery spout l4 and plug member 26, and a passageway 34 
exists between delivery spout 14 and shell members 29 
and 32 and liner 36. When nozzle assembly 10 is re 
tained by hook 42 in a fuel-delivery position with dis 
charge outlet 18 within a vehicle fuel tank ?ller pipe 
and nozzle assembly 10 is supported solely by the fuel 
tank ?ller pipe, the weight of housing 13 causes nozzle 
assembly 10 to sag or rotate about its point of contact 
with the ?ller pipe. The resilience of bellows 30 causes 
plug member 26 to remain snugly against the vehicle 
fuel tank ?ller pipe inlet, and so as housing 13 rotates, 
due to this sagging, ?rst shell member 32 rotates with 
respect to second shell member 29, and delivery spout 
14 moves within passageways 27 and 34 as necessary. 
Consequently, plug member 26 remains in closing 
contact with the ?ller pipe inlet. Should the resiliency 
of bellows 30 not be sufficient for this purpose, a spring 
can be provided encircling delivery spout 14 within bel 
lows 30 to give additional bias. 
Chamber 37 is de?ned within closure plug 21 be 

tween second shell member 29 and mounting member 
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28. As fuel is supplied to a vehicle fuel tank by nozzle 
assembly 10, fuel vapors coming from the vehicle fuel 
tank ?ller pipe pass through passageways 27 and 34 to 
the interior of bellows 30. Should splash-back occur, 
the liquid fuel is blocked by plug member 26 and so is 
directed back by gravity into the fuel tank. If the 
splash-back is great, some liquid fuel passes through 
passageway 27 to chamber 37 and to the interior of bel 
lows 30. Much, if not all, of this fuel subsequently re 
turns along discharge spout 14 to the fuel tank ?ller 
pipe. 
Nozzle 10 is connected to the discharge end of fuel 

delivery hose 44, the inlet end of which is connected to 
the outlet of a fuel pump. Adjacent the connection of 
bellows 30 to housing 13 a small ori?ce 46 provides 
communication from the interior of bellows 30, 
through housing 13 to ?exible tube 48 which can be en 
closed within fuel delivery hose 44. 
FIG. 2 illustrates a vehicle 50 receiving fuel at a ser 

vice station 51 having one or more fuel pumps, each 
equipped with a hose 44 and nozzle assembly 10. The 
?exible tube 48 within hose 44 is coupled within pump 
52 to pipe 54 which is connected to fuel disposal 56 
which can dispose of liquid and/or vapor fuel. Thus, by 
means of passageways 27 and 34, bellows 30, orifice 
46, tube 48 and pipe 54, ?uid communication is pro 
vided to fuel disposal 56 from the area adjacent dis 
charge end 18 of delivery spout 14. 

Delivery spout 14 is inserted into the fuel tank ?ller 
pipe of vehicle 50, and hook 42 is engaged on the lip 
of that ?ller pipe to retain nozzle assembly 10 in this 
fuel-delivery position. Control handle 22 is then moved 
to a fuel-delivery position, and if desired retainer 24 is 
moved to retain control handle 22 in such position. As 
fuel is delivered through nozzle assembly 10 to the ve 
hicle fuel tank, air and fuel vapors pass from the vehicle 
fuel tank. Plug member 26 substantially closes the fuel 
tank ?ller pipe inlet, preventing passage of such gases 
into the surrounding atmosphere. Instead the air and 
fuel vapors from the fuel tank pass through ?uid pas 
sageways 27 and 34 into bellows 30. A mild vacuum is 
drawn through pipe 54 and flexible tube 48 to draw the 
air and fuel vapors from bellows 30 to fuel disposal 56. 
Should splash-back occur, plug member 26 likewise 
prevents escape of liquid fuel onto the ground. If the 
splash-back is so great that plug member 26 is unable 
to return all of the liquid fuel to the vehicle fuel tank, 
the excess liquid fuel passes through passageways 27 
and 34 to chamber 37 and the interior of bellows 30. 
This excess fuel slowly drains along delivery spout 14 
back into the vehicle fuel tank. If liquid fuel remains 
within chamber 37 or bellows 30 after the fuel delivery 
is completed, upon return of nozzle 10 to its retention 
position, as illustrated at pump 58, in which position 
ori?ce 46 is at the lower end of bellows 30, the liquid 
fuel drains through ori?ce 46, ?exible tube 48 and pipe 
54 to fuel disposal 56. An opening 57 can be provided 
in bellows 30 adjacent plug member 26 to permit entry 
of air to satisfy the vacuum requirements of fuel dis 
posal 56 should there be insuf?cient air and vapor en 
tering through openings 27 and 34. 

Fuel disposal 56 can be any device capable of remov 
ing fuel vapors from gas passing through it. By way of 
illustration, fuel disposal 56 can include a solid adsor 
bent, for example charcoal, to ?lter the fuel vapor from 
the gas, and a liquid fuel trap. Alternatively, it could be 
a catalytic reactor to cause substantially complete com 
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bustion of the fuel liquid and vapor with air to give ex 
haust products such as carbon dioxide and water. Such 
a catalytic reactor would include an air inlet 60 and an 
exhaust 62 to take in air from the surrounding atmo 
sphere and to let out the exhaust products. As a third 
alternative, fuel disposal 56 could be a small internal 
combustion engine in which the fuel liquid and/or 
vapor is combusted with an excess of oxygen, permit 
ting substantially complete combustion at a low com 
bustion temperature. The power from such an engine 
could be utilized to provide the vacuum that draws the 
vapor and liquid fuel from bellows 30. 
FIG. 3 depicts an alternative form of nozzle assembly 

64 in accordance with the present invention. Closure 
plug 21 encircles delivery spout 14 of nozzle 12 adja 
cent hook 42, just as in the embodiment of FIG. 1. The 
bellows 30 of FIG. 1 is replaced by ?exible tube 66 and 
biasing spring 68. Spring 68 biases closure plug 21 
against the inlet of a vehicle fuel tank ?ller pipe when 
nozzle assembly 64 is in use. Opening 70 is provided 
through the end of flexible tube 66 adjacent housing 13 
to communicate with hose 72. Within fuel pump 52, 
hose 72 communicates with pipe 54. Opening 76 is pro 
vided through tube 66 adjacent closure plug 21 to per 
mit entry of air into tube 66 to ensure satisfying the 
vacuum requirements of fuel disposal 56. Tube 66, by 
way of example, can be formed of a ?exible fuel 
resistant plastic such as neoprene. Liquid fuel, air, and 
vapor escaping from the vehicle fuel tank ?ll pipe pass 
through the passageways of closure plug 21 to the inte 
rior of tube 66 from which they are drawn through hose 
72 and pipe 54 to fuel disposal 56. 
FIGS. 4, 5 and 6 illustrate another embodiment of 

nozzle assembly 77 in accordance with the present in 
vention. The smaller diameter end of a funnel 78 is re 
tained by ring 80 about delivery spout 14 of nozzle 12 
between hook 42 and housing 13. The upper portion 79 
of funnel 78, adjacent surface 38 of delivery spout 14, 
has its larger diameter end 81 ?ared outwardly, while 
the opposite, lower portion 83 of funnel 78 has its 
larger diameter end 85 folded up to a position engaging 
ring 82 which encircles delivery spout 14 between hook 
42 and retainer 87. Flexible hose 84 passes through 
opening 86 in ring 80 and enters housing 13 within 
which it is coupled to ?exible tube 48 within fuel deliv 
ery hose 44 to provide communication between the in 
terior of funnel 78 and fuel disposal 56. Spring 88 en 
circles delivery spout 14 and acts against housing 13 to 
urge funnel 78 toward discharge outlet 18 of delivery 
spout l4. Funnel 78 can be formed of a ?exible, fuel 
resistant plastic such as neoprene. 
With nozzle assembly 77 having its delivery spout l4 

retained within the ?ller pipe of a vehicle fuel tank by 
hook 42, spring 88 urges funnel 78 forward to engage 
the ?ller pipe inlet. The lower surface 83 of funnel 78’ 
blocks the lower portion of the tiller pipe inlet, while 
upper larger diameter end 81 of funnel 78 encircles the 
upper surface of the tiller pipe inlet. Fuel vapors and air 
coming from the fuel tank filler pipe pass through the 
upper portion 79 of funnel 78, hose 84, ?exible tube 48 
and pipe 54 to fuel disposal S6 in which the vapors are 
disposed of. Should mild splash-back occur, lower sur 

_ face 83 prevents the liquid fuel from leaving the ?ller 
pipe. If greater splash-back occurs, the liquid fuel 
passes into funnel 78 and is retained within the lower 
portion 83 of the funnel until it drains along delivery 
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spout 14 to return to the vehiclerfuel tank filler pipe. 

The present invention has been disclosed with refer 
ence to a fuel delivery system. Such a system might de 
liver any liquid fuel such as gasoline, diesel fuel or ker 
osene. In addition, the nozzle assembly of the present 
invention can be used to prevent escape of liquid and 
vapors in systems for the delivery of liquids other than 
fuels. It is thus seen that in accordance with the present 
invention there is provided a nozzle assembly for the 
delivery of liquids and including means for substantially 
preventing escape of liquid and vapor during such de 
livery. Although the present invention has been dis 
closed with reference to preferred embodiments, nu 
merous rearrangements and modifications could be 
made, and still the result would be within the scope of 
the invention. 
What is claimed is: 
l. A nozzle assembly for delivery of liquid from a 

source to a liquid receiver having an inlet, said nozzle 
assembly comprising: 

a nozzle including a nozzle inlet adapted for connec 
tion to a source of liquid, a nozzle outlet, a nozzle 
housing coupling said nozzle inlet and said nozzle 
outlet, and control means for controlling liquid 
?ow from said nozzle inlet through said nozzle 
housing to said nozzle outlet; 

closure means coupled to said nozzle adjacent said 
nozzle outlet for substantially closing a liquid re 
ceiver inlet, with the nozzle outlet within the liquid 
receiver inlet for delivery of liquid thereinto; 

a fuel collector adjacent said closure means for re 
taining liquid passing said closure means from the 
area adjacent said nozzle outlet, said fuel collector 
includes a first shell member and a second shell 
member cooperating with said ?rst shell member to 
provide a rotational interface between said fuel 
collector and said closure means; and 

means defining a ?uid path communicating through 
said closure means and to said fuel collector and I 
adapted for connection to a ?uid disposal for pro 
viding ?uid communication from an area adjacent 
said nozzle outlet to the ?uid disposal. 

2. A nozzle assembly as claimed in claim 1 in which 
said fuel collector comprises a bellows encircling a por 
tion of said nozzle and first ?uid passage means for pro 
viding ?uid communication from the area adjacent said 
nozzle outlet through said closure means and to the in 
terior of said bellows, and in which said defining means 
comprises second ?uid passage means connected to 
said bellows and adapted for connection to a ?uid dis 
posal for providing a ?uid path from the interior of said 
bellows to the ?uid disposal. 

3. A nozzle assembly as claimed in claim 2 in which 
said closure means comprises a resilient plug means 
and biasing means for biasing said resilient plug means 
toward said nozzle outlet. 1 ‘ 

4. A nozzle assembly as claimed in claim 2 in which 
said closure means comprises a funnel having a funnel 
inlet adapted to at least partially encircle the liquid re 
ceiver inlet, and biasing means for biasing said funnel 
toward said nozzle outlet for receipt of fluid from the 
area adjacent the nozzle outlet. ‘ ' ‘ i 

5. A nozzle assembly as claimed in claim 2 in which 
said ?uid disposal includes a solid adsorbent for filter 
ing fuel vapors from ?uid passing therethrough. ‘ 
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6. A nozzle assembly as claimed in claim 2 wherein 
said nozzle is a gasoline nozzle and the liquid is gaso 
line. 

7. A nozzle assembly of claim 2 further comprising a 
friction-reducing liner cooperating between said sec~ 
ond shell member and said ?rst shell member. 

8. A nozzle assembly as claimed in claim 1 in which 
said closure means comprises a resilient plug means 
and biasing means for biasing said resilient plug means 
toward said nozzle outlet. 

9. A nozzle assembly as claimed in claim 1 further 
comprising a ?uid disposal connected to said de?ning 
means for receipt of ?uid therefrom. 

10. A nozzle assembly as claimed in claim 1 in which 
said closure means comprises a funnel having a funnel 
inlet adapted to at least partially encircle the liquid re 
ceiver inlet, and biasing means for biasing said funnel 
toward said nozzle outlet for receipt of ?uid from the 
area adjacent the nozzle outlet. 

11. A nozzle assembly as claimed in claim 1 in which 
said ?uid disposal includes a solid adsorbent for ?lter 
ing fuel vapors from ?uid passing therethrough. 

5 

8 
12. A nozzle assembly as claimed in claim 1 in which 

said nozzle is a fuel nozzle and in which said ?uid dis 
posal includes combustion means for combusting fuel 
?uid to carbon dioxide and water. 

13. A nozzle assembly as claimed in claim 12 in 
_ which said combustion means comprises an internal 
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combustion engine. 
14. A nozzle assembly as claimed in claim 12 in 

which said combustion means comprises a catalytic re 
actor. 

15. A nozzle assembly as claimed in claim 12 wherein 
said nozzle is a gasoline nozzle and the liquid is gaso 
line. 

16. A nozzle assembly as claimed in claim 1 wherein 
said nozzle is a gasoline nozzle and the liquid is gaso 
line. 

17. A nozzle assembly of claim 19 further comprising 
a friction-reducing liner cooperating between said sec 
ond shell member and said ?rst shell member. 

18. A nozzle assembly of claim 17 wherein said liner 
is made from a tetra?uoroethylene polymer. 

* * * * * 
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