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[57] ABSTRACT 

A gasoline dispensing and vapor recovery system in 
which an underground storage tank is connected to a 
?rst conduit for delivering the gasoline to a vehicle 
gasoline tank, or the like, under the force of a pump 
disposed in the storage tank. A second conduit is con 
nected to the ?rst conduit and to the storage tank for 
diverting a portion of the ?uid in the ?rst conduit 
back to the storage tank while forming a reduced pres 
sure zone in the second conduit. A third conduit is 
connected to the second conduit at the reduced pres 
sure zone and to the vehicle tank to draw the vapors 
from the latter tank into the second conduit for pas 
sage into the storage tank in response to gasoline flow 
through the second conduit. 

8 Claims, 3 Drawing Figures 
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GASOLINE DISPENSING AND VAPOR RECOVERY 
SYSTEM 

BACKGROUND OF THE INVENTION _ 

This invention relates to a ?uid dispensing and vapor 
recovery system and, more particularly, to such a sys 
tem in which ?uid is dispensed from a storage tank to 
a receptacle while vapors from the receptacle are 
drawn to the storage tank. ' 

With the increased emphasis on preventing pollution 
of the atmosphere, attention has been directed to mini 
mizing the introduction of gasoline vapors into the at 
mosphere from both permanent type underground stor 
age tanks for the gasoline, and from the vehicles to 
which the gasoline is ultimately dispensed. 
Gasoline vapors can easily be recovered from under 

ground storage tanks by simply providing a separate 
vapor return'line which connects the storage tank to 
the transport truck which periodically ?lls the tank. In 
this manner, the gasoline introduced into the tank from 
the transport truck will displace the vapors and force 
them through the vapor recovery line to the truck 
whereby they are ultimately disposed of either by burn 
ing or through compression - refrigeration systems. 
However, it has been extremely dif?eult to devise a 

satisfactory vapor recovery system from the gasoline 
tanks of vehicles due to the fact that the con?gurations 
of the tanks vary to a wide degree and to the fact that 
many of the tanks have open vents in their ?ll necks 
which allows the vapors to be displaced through the 
vents to the atmosphere during a ?ll cycle. This prob 
lem may become even more acute since some state and 

federal regulations may very well ultimately require full 
recovery of vapors from existing automobile gasoline 
tanks, whether vented or not. 
Although it has been suggested to use a vacuum 

pump along with a compressor and chiller assembly to 
remove the vapors from the vehicle tanks, this type of 
installation has proved to be relatively expensive and 
therefore impractical. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a ?uid dispensing and vapor recovery system in 
which ?uid is dispensed from a storage tank to a recep 
tacle while vapors in the receptacle are recovered and 
delivered back to the storage tank. 

It is a further object of the present invention to pro 
vide a fluid ‘dispensing and vapor recovery system of 
the above type in which a vacuum is created in re 
sponse to the dispensing of‘the?uid from the storage 
tank to the receptacle, and is utilized to draw the va 
pors from the receptacle back to the tank. 

It is a further object of the present invention to pro 
vide a ?uid dispensing and vapor recovery system of 
the above type which is relatively simple in operation 
and relatively low in cost. 
Toward the fulfillment of these and other objects. the 

system of the present invention comprises storage 
means for said ?uid, ?rst conduit means adapted to 
connect said storage means to a receptacle. pumping 
means for pumping said ?uid from said storage means 
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second conduit means and to said receptacle, and 
means for forming a reduced pressure zone in commu 
nication with said third conduit means in response to 
?ow through said second conduit means for drawing 
the vapors from said receptacle into said second con 
duit means for passage into said storage means during 
passage of the remaining portion of said ?uid to said re 
ceptacle. 

. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view of a service station in 
stallation having a gasoline dispensing and vapor recov 
ery‘system of the present invention utilized therein; 
FIG. 2 is a partial sectional, partial elevational view 

of a portion of the installation of FIG. 1; and 
FIG. 3 is an enlarged fragmentary sectional view of 

a component utilized in the installation of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As an example of the use of the ?uid dispensing and 
vapor recovery system of the present invention, it will 
be described in connection with a gasoline dispensing 
installation for use in service stations or the like. Such 
an installation is diagrammatically illustrated in FIG. I 
and includes an underground tank 10 for storing a 
quantity of gasoline which is delivered to one or more 
pedestals 12 through delivery lines 14 and 14a, under 
the force ofa submersible pump unit 16 disposed in the 
tank. ‘ 

A casing 18 is attached to the tank 10 and extends 
upwardly therefrom to connect the tank to a discharge 
head, or manifold, 20 which is preferably disposed 
below ground level in a well 22. 
The pedestals 12, the pump 16 and the manifold 20 

are all described in detail in US. Pat. No. 3,183,723. 
Therefore, for the convenience of presentation, the 
structural details of these units are not shown in the 

drawings and will be described only generally as fol 
lows. 
The pump unit I6 is an electrical operated centrifu 

gal type which operates to drawn the gasoline into the 
unit through a plurality of intake ports disposed at the 
bottom thereof, and to. force the gasoline upwardly 
around a sealed electrical drive motor to the manifold 
20, in a conventional manner. 
The manifold 20 supports the upper ‘portion of the 

pump unit 16 while permitting the electrical connec 
tions for the drive motor to be brought outwardly for 
connection to the proper controls. It is understood that 
an adapter unit, or packer, is supported within the man 
ifold housing and has an inlet chamber communicating 

, with the outlet of the pump unit and an outlet chamber 

60 

through said ?rst conduit means to said receptacle. sec- > 
ond conduit means connected to said ?rst conduit 

means and to said storage means for diverting a portion 
of said ?uid in said ?rst conduit means back to said 
storage means, third conduit means connected to said 

adapted for registration with the line 14. The packer 
also includes a-port between the inlet chamber and the 
outlet chamber which cooperates with a check valve to 
permit the flow of gasoline from the pump 16 to the 
line 14 while preventing ?ow in the opposite direction 
also in a conventional manner. 
An injector assembly 30 is connected in the line 14 

between the manifold 20 and the pedestals I2 and is 
better shown with reference to FIG. 2. In particular, the 
injector assembly 30 is preferably disposed below 
ground level-in a well 32 and includes a by-pass conduit 
34 which registers at one end with the line 14 and ex 
tends into the tank 10 with its other end located near 
the floor-of the tank 10 so that, upon ?ow occurring 
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through the line 14, a portion of the ?uid is by-passed 
through the by-pass conduit 34 and passed back to the 
tank. A nozzle 35 and a venturi 36 are formed in the 
bypass conduit 34 to form a reduced pressure zone at 
the throat portion of the venturi in a conventional man 
ner. A conduit 38 registers with the by-pass conduit 34 
and is in communication at one end with the above 
mentioned reduced pressure zone and at the other end 
with an underground vacuum tank 40. 
As shown in FIG. 1, the line 14 extends from the 

manifold 20 to the vicinity of each of the pedestals 12 
whereby it is connected to same via branch lines 1411. 
In a similar manner, the vacuum tank 40 is connected 
to the pedestals 12 by means of a line 42 andbranch 
lines 421:. 1 4 

A delivery hose assembly 44 extends from each of the 
pedestals 12 with each assembly including an inner 
hose surrounded by a spaced, coaxial, outer hose. As 
shown schematically in FIG. I, the inner hose of each 
hose assembly 44 is connected to the gasoline delivery 
line 14a and the annular space between the inner hose 
and outer hose is connected to the vapor recovery line 
4211 within each respective pedestal 12. A dispensing 
unit 46 is connected to the free end of each hose assem 
bly 44, it being understood that each unit 46 includes — 
a dispensing nozzle connected to the inner hose of its 
respective hose assembly and a vapor recovery conduit 
connected to the annular space between the inner and 
outer hoses of each assembly. Also, each dispensing 
unit is operated by a manually operated valve 46a, in 
a conventional manner. 

A support and switch assembly 48 is associated with 
each pedestal l2 and is adapted to support its respec 
tive dispensing unit 46, with the switch operating to ac 
tuate the pump unit 16 upon release of the dispensing 
unit 46 therefrom in a conventional manner. Although 
not shown in the drawings, it is understood that the 
pedestals 12 can be provided with the proper linkage. 
interlock valves, meters, etc., in accordance with con 
ventional designs. 
A vacuum limiting valve 50 is connected in the vapor 

recovery line 42 between the vacuum tank 40 and the 
pedestals 12 to limit the vacuum applied thereto by the 
venturi nozzle 36. As better shown in FIG. 3, the valve 
50 includes a housing 52 connected at each end with 
the line 42 and having an inlet chamber 54 and an out 
let chamber 56 de?ned therein by means of a pair of 
partitions 58a and 58b and a diaphragm 60. The parti 
tions 58a and 58h also define a valve seat which coop 
erates with a valve member 62 supported by the dia 
phragm 60. An additional chamber 64 is de?ned above 
the diaphragm 60 and is vented to atmosphere via an 
opening 641:. A spring 66 is disposed between the parti 
tions 58:! and 58b and normally urges the valve mem— 
ber 62 in a direction away from its seat. In this manner. 

a reduced pressure occurring in the venturi nozzle 36 
is transferred to the chamber 56 via the line 38, the 
vacuum tank 40 and that portion of the line 42 extend 
ing between the tank and the valve 50. The resulting 
vacuum in the chamber 56 will tend to close the valve 
member 62 against the force applied thereto by the 
spring 66. 'l‘heret‘ore. if the vacuum in the system ex 
ceeds a predetermined amount, such as one inch of wa 
ter. the valve 50 will close to prevent the buildup of a 
greater vacuum and possible resulting damage. 
A check valve 70 is provided in the line 14 to insure 

that gasoline flow will occur only in the direction indi 
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cated by the-.solid arrows in P16. 2, while a check'valve 
72 is provided in the line 38 to insure that vapor ?ow 
through the latter line will occur only in the direction 
indicated by the dashed arrows in FIG. 2. 

In operation, upon an operator. releasing one of the 
dispensing units 46 from its support and switch assem 
bly 48 on a pedestal 12, the pump unit 16 will be actu 
ated to pump gasoline from the tank 10 through the 
manifold 20 and the line 14 to the pedestal 12. From 
the pedestal 12 the gasoline will pass through the inner 
hose of the delivery hose assembly 44 whereby, upon 
manual actuation of the valve 46a associated with the 
dispensing unit 46, it will be introduced into the gaso 
line receptacle of the vehicle. ~ - 

A portion of the gasoline ?owing through the line 14 
will be by-passed through the line 34 and through the 
nozzle 35 and the venturi 36 before it passes back to 
the tank 10. As a result, a reduced pressure zone will 
be formed which is transferred, via the line 38, the vac 
uum tank 40 and the lines 42 and 42a. to the annular 
space between the inner and outer hoses of the delivery 
hose assembly 44. This will draw vapors in the vehicle 
tank through the latter space. the lines 42a and 42 and 
into the vacuum. tank 40. The abovementioned reduced 
pressure will draw at least a portion of the vapors from 
the tank 40 through the line 38 and into that portion of 
the line 34 extending between the venturi nozzle 36 
and the tank 10, where the vapors will be entrained 
with the gasoline and transported back to the storage 
tank 10. At the tank 10 the vapors will either condense 
or can be recovered by the transport truck for supply 
ing gasoline to the storage tank in a manner discussed 
above. 
The vacuum limiting valve 50 will limit the amount 

of vacuum applied to that portion of the system be 
tween the tank 40 and the dispensing units 46 in accor 
dance with the foregoing to protect the system and the 
vehicle tanks from damage. 
The tank 40 functions as an accumulator and allows 

a relatively smooth withdrawal of vapors therefrom at 
a relatively low pressure despite the intermittent intro 
duction of vapors into the tank from the conduit 42 at 
the pressure limited by the valve 50. 

It is thus seen that the present invention provides an 
effective and safe means of recovering vapors in a vehi 
cle tank without polluting the atmosphere. 

It is understood that several modi?cations may be 
made in the foregoing system without departing from 
the scope of the invention. For example, the system can 
be adapted for vapor recovery only by simply terminat 
ing line 14 at the vicinity of the check valve 70 to per~ 
mit all of the gasoline pumped from the tank into the 
line 14 to be passed through the by-pass 34. In this 
manner the injector could be made larger and the vac 
uum tank could be eliminated. Also. the system of the 
present invention is not limited to the dispensing of gas 
oline and the recovery of gasoline vapors but could be 
applied to any installation. such as chemical plants. or 
the like, in which vapor recovery is desired. 
Of course. still other variations may be made in the 

foregoing system without departing from the scope of 
the invention as defined by the appended claims. 
We claim; 
I. A ?uid dispensing system comprising storage 

means for said fluid. ?rst conduit means adapted to 
connect said storage means to a receptacle. and pump 
ing means for pumping said fluid from said storage 



3,905,405 
5 

means through said ?rst conduit means and to said re 
ceptacle, wherein the improvement comprises second 
conduit means in open communication with said ?rst 
conduit means and said storage means for continuously 
diverting a portion of said fluid in said ?rst conduit 
means back to said storage means, means for forming 
a reduced pressure zone in said second conduit means 

in response to ?ow through said second conduit means, 
third conduit means connected to said receptacle and 
to said second conduit means in communication with 
said reduced pressure zone for drawing the vapors from 
said receptacle and into said second conduit means for 
passage into said storage means, and means in said 
third conduit means responsive to said reduced pres 
sure attaining a predetermined minimum value for ter 
minating said drawing of vapors. 

2. The improvement of claim 1 wherein said means 
for forming a reduced pressure zone comprises a nozzle 
and a venturi disposed in said second conduit means at 
its connection with said third conduit means. 

3. The improvement of claim 1 wherein said vapors 
mix with said ?uid in said second conduit means. 
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4. The improvement of claim 1 further comprising a 

dispensing device connected to said ?rst and third con~ 
duit means for dispensing said ?uid from said ?rst con 
duit means into said receptacle and fordrawing vapors 
from said receptacle into said third conduit means. 

5. The improvement of claim 1 wherein at least a por 
tion of said third conduit means and said second con 
duit means are coaxially arranged. 

6. The improvement of claim 1 wherein said termi 
nating means comprises a normally open valve dis 
posed in said third conduit means and adapted to block 
said third conduit means in response to said reduced 
pressure attaining said minimum value. 

7. The improvement of claim 1 wherein said ?uid is 
fuel, said storage means is an underground storage 
tank, and said receptacle is a vehicle fuel tank. 

8. The improvement of claim 1 further comprising an 
accumulator connected to said third conduit means for 
storing vapors from said rectacle before passage into 
said second conduit means. 

* >i< * * * 


