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‘ [57] 7 ABSTRACT 
This disclosure relates to an apparatus and method 
whereby liquid is supplied at a' container‘from a supply 
line only when a vapor seal is formed between the sup 
ply line and the container. Flow of liquid is automati 
cally stopped when the liquid in the tank reaches a pre 
determined level, when the pressure in the tank ex 
ceeds a predetermined value, or when the vapor seal is 
broken. Vapor is removed'from the container during 
.filling thereof. When ?lling ceases or the supply line is 
no longer vapor sealed to the container, the vapor re 

‘ moval line is automatically blocked to prevent escape 
of vapors into the atmosphere. 

3 Claims, 8 Drawing Figures 
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FLUID HANDLING APPARATUS 

This application is a division of our application Ser. 
No. 761,236, ?led Sept. 20, 1968, which has now is 
sued as U. S. Pat. No. 3,605,824 on Sept. 20, 1971. 
When ?lling a container such as a truck tank, for ex 

ample, with gasoline from a storage tank, vapors from 
the gasoline will pollute the air. Additionally, the es 
cape of the vapors from the truck tank results in loss of 
some of the gasoline. 
The present invention satisfactorily solves the forego 

ing problems by providing a system in which no vapor 
from the gasoline supplied to the truck tank can escape 
into the atmosphere. Thus, there will be no pollution of 
the atmosphere from the gasoline when the system of 
the present invention is employed. 
The present invention also recovers the vapors from 

the gasoline being supplied to the tank. Thus, the vapor 
may be condensed to a liquid form to again be supplied 
to the tank. Accordingly, the present invention pre 
vents economic loss to the supplier of the gasoline that 
has previously escaped into the atmosphere as a vapor. 
When loading a liquid such as gasoline, for example, 

from a main storage tank to a truck tank, for example, 
it is desirable that all of the gasoline supplied from the 
main storage tank be received in the truck tank. Other 
wise, if some of the gasoline should remain in the sup 
ply line from the main storage tank after ?lling of the 
truck tank has been stopped, this gasoline would ?ow 
from the supply line upon disconnection of the supply 
line from the truck tank and be lost. Additionally, the 
vapors resulting from evaporation of this gasoline 
would pollute the air. 
The present invention satisfactorily solves this prob 

lem by utilizing a control valve in the supply line to au 
tomatically stop the supply of gasoline from the main 
storage tank before there is any disconnection of the 
supply line from the truck tank. Therefore, there will 
be no loss of the gasoline or any pollution of the atmo 
sphere due to gasoline within the supply line not reach 
ing the truck tank when the loading system of the pres 
ent invention is utilized. 

Additionally, before the supply of the gasoline from 
the storage tank to the truck tank begins, it is necessary 
that there be a vapor seal between the supply line and 
the truck tank. Otherwise, vapors could escape at the 
connection between the supply line and the truck tank. 
The present invention satisfactorily overcomes this 

problem by not allowing any gasoline to be supplied 
past the valve in the supply line until a vapor seal exists 
at the connection of the supply line to the truck tank. 
The system of the present invention utilizes a unique 
fluid control system to sense when the vapor seal is 
formed at the connection. 
When ?lling a truck tank, the pressure within the 

tank must not be allowed to exceed a safe value. Other 
wise, the possibility of tank rupture exists. 
The present invention satisfactorily solves this prob 

lem by automatically stopping the flow of the gasoline 
to the truck tank when the pressure within the truck 
tank exceeds a predetermined pressure. This is accom 
plished in the present invention through breaking the 
vapor seal, which results in automatic stopping of the 
?ow of gasoline to the truck tank. ' 
An object of this invention is to provide a method 

and system for controlling loading of a liquid to a tank 
and removal of vapor from the tank. 
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2 
Another object of this invention is to provide a liquid 

loading system in which ?ow to a tank cannot begin 
until a vapor seal exists between the tank and the sup 
ply line. 
A further object of this invention is to provide a liq 

uid loading system that prevents the pressure in a tank 
being ?lled from exceeding a predetermined pressure. 

Still another object of this invention is to provide a 
liquid loading system in which flow is automatically 
stopped when the level of the liquid within the tank 
being ?lled reaches a predetermined height. 
Other objects, uses, and advantages of this invention 

are apparent upon a reading of this description, which 
proceeds with reference to the drawings forming part 
thereof and wherein: 
FIG. 1 is a side elevational view of the loading system 

of the present invention. 
FIG. 2 is a top plan view of the system of FIG. 1. 
FIG. 3 is an end view of the system of FIG. 1. 
FIG. 4 is an enlarged sectional view of a portion of 

the loading system of FIG. 1 and taken substantially 
along line 4-4 of FIG. 5. 
FIG. 5 is a top plan view of the structure of FIG. 4 

and taken substantially along line 5-5 of FIG. 4. 
FIG. 6 is a side elevational view, partly in section, of 

the structure of FIG. 5 and taken substantially along 
line 6-6 of FIG. 5. 
FIG. 7 is a side elevational view, partly in section, of 

another portion of the structure of FIG. 5 and taken 
substantially along line 7-—7 of FIG. 5. 
FIG. 8 is a schematic diagram of a ?uid control sys 

tem used with the loading system of the present inven 
tion for regulating the supply of liquid. > 
Referring to the drawings and particularly FIG. 1, 

there is shown a main storage tank 10 for a liquid such 
as gasoline, for example. A pipe 11 extends from the 
tank 10. 
A boom 12 has its lower' end pivotally connected by 

a swivel 14 to the pipe 1 1. The boom 12 includes a pipe 
15, which communicates with the pipe 11 so that the 
liquid, which may be pressurized, for example, may 
?ow from the pipe 1 1 into the pipe 15. It should be un 
derstood that gravity ?ow may be employed if the stor 
age tank 10 is appropriately positioned. 
The pipe 15 communicates with a pipe 16 through 

swivels 17 and 18. Thus, the pipe 16 may pivot about 
a horizontal axis 19 (see FIG. 1) and a vertical axis 20 
(see FIG. 2). The pipe 16 has a valve 21 mounted 
therein to control the flow of liquid from the storage 
tank 10. The valve 21 is continuously biased to its 
closed position by a spring or the like. One suitable ex 
ample of the valve 21 is a valve sold by OPW Division 
of Dover Corporation as model 417-14. 
The pipe 16 is connected through a swivel 22 to a 

pipe 23, which has its ?ange 24 bolted to a ?ange 25 
of a 'vapor recovery assembly 26. The vapor recovery 
assembly 26 is pivotally mounted about a horizontal 
axis 27 due to the swivel 22. 
The vapor recovery assembly 26 has a pipe 28 (see 

FIG. 4) secured to the ?ange 25 and extending down 
wardly’for disposition within a tank or container 29 
that is to be ?lled with liquid from the storage tank 10. 
Thus, the liquid is supplied through the pipes 11, 15, 
16, 23, and 28 to the tank 29. 
The vapor recovery assembly 26 has a second pipe 30 

mounted eccentrically with respect to the pipe 28 and 
adapted to be disposed within the tank 29 when the 
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pipe 28 is disposed therein. The pipe 30 is utilized to 
remove the vapor from the tank 29. 
When the vapor recovery assembly 26 is inserted 

within the tank 29, a sealing collar 31, which is formed 
of a suitable resilient material such as synthetic rubber, 
for example, and slidably mounted on the pipe 30, is 
urged into engagement with a ?ange 32 on the vapor 
recovery assembly 26. The ?ange 32 is ?xedly secured 
to the pipes 28 and 30 by suitable means such as weld 
ing, for example. 
The collar 31 is moved into engagement with the 

?ange 32 by the upper surface of a manhole 33 of the 
container or tank 29 when the vapor recovery assembly 
26 is inserted therein. When the collar 31 is not en 
gaged with the ?ange 32, it is held in spaced relation 
thereto by retainers 34, which are supported by the 
pipe 30. 
When the vapor recovery assembly 26 is inserted 

within the manhole 33 of the tank 29, the vapor es 
capes from the tank 29 through the pipe 30 and an 
opening 35 in the ?ange 32 into a pipe 36, which is 
?xedly secured to the pipe 38 and the flange 32. The 
pipe 36 has its passage closed by a check valve 37 bear 
ing against a valve seat 38 in the pipe 36. A spring 39, 
which is carried by a rod 40 extending between the 
check valve 37 and a cross piece 40', continuously 
urges the check valve 37 to block the passage to the 
pipe 36. 
Accordingly, vapor passes through the pipe 36 and 

past the check valve 37 only when there is sufficient 
pressure from the vapor to open the check valve 37. 
The force of the spring 39 is selected so that only about 
one p.s.i. is required to open the check valve 37. 
The pipe 36 communicates at its upper end with a 

pipe 41 (see FIGS. 1 and 2). The pipe 41 is connected 
through a swivel 42, a pipe 43, and a tee 44 to a pipe 
45, which is vertically spaced from the pipe 16 and sub 
stantially parallel thereto. The pipe 45 communicates 
through a tee 46, a flexible hose 47, and a swivel 48 
with a pipe 49 of the boom 12. g 
The pipe 45 is maintained in spaced and substantially 

parallel relation to the pipe 16 by a link 50, which is 
connected to a clamp 51 on the pipe 45 and a clamp 
52 on the pipe 16. Thus, the pipes 45 and 16 are con 
nected to each other for movement together in spaced 
relation to each other. 
The pipe 49 of the boom 12 is mounted in spaced re 

lation to the pipe 15 of the boom 12 by a support 53., 
The pipe 49 communicates with a pipe 54 of the boom 
12. The pipe 54 has its lower end 55 supported on the 
pipe 15 but blocked from communication with the pipe 
15. The lower end 55 of the pipe 54 is sealed by being 
welded to the pipe 15. Thus, the vapor, which is ?owing 
through the pipe 49, can only ?ow upwardly through 
the pipe 54. ' 

The pipe 54 communicates at its upper end with a 
substantially vertical pipe 56, which has its lower end 
57 supported on the pipe 15 of the boom 12. The lower 
end 57 of the pipe 56 does not communicate with the 
pipe 15. The lower end 57 of the pipe 56 is sealed by 
welding to the pipe 15. 

It should be understood that a sealing member could 
be disposed in the pipe 56 adjacent the junction with 
the pipe 54 to prevent any vapor from passing down 
wardly within the pipe 56. Likewise, the portion of the 
pipe 54 beneath the pipe 49 also could have a sealing 
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4 
member thereon so that vapor would not flow toward 
the closed lower end 55 of the pipe 54. 
The pipe 56 is connected through a swivel 57' to a 

pipe 58, which may communicate with a condenser, for 
example. The vapor is condensed to a liquid in the con 
denser and returned to the storage tank 10. 
The boom 12 includes the pipe 15, the pipe 49, the 

pipe 54, and the pipe 56. Since the boom 12 is mounted 
at its lower end through the swivel 14 and at its upper 
end through the swivel 57’,,the boom 12 may be ro 
tated about the vertical axis of the pipe 56 to position 
the vapor recovery assembly 26 adjacent to the man 
hole 33 of the tank 29. ' 
A handle 58a is ?xedly mounted on the ?ange 32 of 

the vapor recovery assembly 26 topermit grasping of 
the apparatus of the present invention to cause rotation 
thereof about the vertical axis of the pipe 56. A second 
handle 59 is secured to the vapor return pipe 43 to aid 
the operator in moving the apparatus about the vertical 
axis of the pipe 56. Thus, by grasping the handles 58a 
and 59, the operator may position the vapor recovery 
assembly 26 adjacent the manhole 33 of the tank 29. 
The vapor' recovery assembly 26 is moved adjacent 

the manhole 33 of the tank 29 about the horizontal axis 
19 under control of a ?uid cylinder 60. One end of the 
cylinder 60 is pivotally connected by a pin 61 to a con 
trol housing 62. The control housing 62 is ?xed to a 
swivel body 63, which connects the swivels 17 and 18 
to each other. 
Thus, when the cylinder 60 has its piston rod 64, 

which is connected to the clamp 52 of the pipe 16, re 
tracted, the pipe 16 rotates clockwise about the hori 
zontal axis 19. Because the pipe 45 is connected 
through the link 50 to the pipe 16 and the vapor recov 
ery assembly 26 is connected to both of the pipes 16 ~ 
and 45, the vapor recovery assembly 26 is moved 
downwardly and to the left (as viewed in FIG. 1) when 
the pipe 16 is rotated clockwise about the axis 19. This 
disposes the vapor recovery-assembly 26 adjacent the 
manhole 33 of the tank 29. The handles 58a and 59 are 
employed by the operator to maintain the vapor recov~ 
ery assembly 26 in a substantially vertical position by 
rotating it about the horizontal axis 27 and 42’ as the 
pipe 16 is rotated about the horizontal axis 19. This re 
sults in the vapor recover assembly 26 being substan 
tially vertically aligned to enter the manhole 33 of the 
tank 29. 
The ?uid cylinder 60, which is preferably an air cylin 

der, is controlled by a ?uid system that also controls a 
?uid cylinder 65. The ?uid cylinder 65 has its piston 
rod 66 connected'through a yoke 67 and an arm 68 to 
the valve 21, which controls ?ow of liquid through the 
pipe 16. Thus, when the piston rod 66 is extended from 
the cylinder 65, the valve 21 is opened. 
The operation of the cylinder 60 is controlled 

through positioning a handle 69 (see FIGS. 1 and'3) of 
a control valve 70 (see vFIG. 8), which is mounted 
within a housing 71 (see FIGS. 1 and 3). The housing 
71 is supported by the handle 58a so that the housing 
71 is ?xedly mounted on the vapor recovery assembly 

, 26. One suitable example of the control valve 70 is sold 

65 

as model 9001v-M by Barksdale Valve. 
The operation of the cylinder 65, which controls the 

valve 21, is automatically controlled in response to sig 
nals from a pneumatic eye 72 (see FIGS. 4 and 8). One 
suitable example of the pneumatic eye 72 is sold as 
model No. 14244 by Moore Products Company, 
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Springhouse, Pennsylvania. As shown in FIG. 4, the 
pneumatic eye 72 is supported on a rod 72a, which is 
carried by the inner surface of the pipe 30 by being 
welded thereto. Thus, the pneumatic eye 72 is disposed 
within the pipe 30. 
An inlet port 73 (see FIG. 8) of the control valve 70 

is connected to a source 74 of pressurized air by a ?lter 
75, a regulator 76, a line lubricator 77, and a line 78. 
The control valve 70 also has an exhaust port 79, a port 
80, which has a line 81 extending therefrom, and a port 
82, which has a line 83 extending therefrom. 
When the handle 69 is in its neutral position, the con 

trol valve 70 has the ports 73, 79, 80, and 82 blocked 
as shown in FIG. 8. when the handle 69 is moved to 
cause the cylinder 60 to retract its piston rod 64, the 
control valve 70 has its upper block of FIG. 8 moved 
downwardly whereby the port 73 communicates with 
the port 80 and the port 82 communicates with the port 
79. In this position, pressurized air ?ows through the 
line 81 andpast a control valve 84 into the cylinder 60 
while air is exhausted from the cylinder 60 through a 
control valve 85 and the line 83. 
The control valve 84 includes a‘ check valve 86 and 

a variable restrictor valve 87 in parallel with the check 
valve 86. Similarly, the control valve 85 includes a 
check valve 88 and a variable restrictor valve 89 in par 
allel with the check valve 88. One suitable example of 
the valves 87 and 89 is a speed control valve sold by 
Pneutrol Auto-Ponents. 
When the pressurized air is supplied through the line 

81, it passes through the check valve 86 of the control 
valve 84 while the air exhausts from the cylinder 60 

- through the variable restrictor valve 89 of the control 
valve 85 since the check valve 88 prevents ?ow in this 
direction. By appropriately regulating the ?ow through 
the variable restrictor valve 89, the rate of retraction of 
the piston rod 64 of the cylinder 60 may be controlled. 
Thus, ‘the rate at which the vapor recovery assembly 26 
is moved toward the manhole 33 of the tank 29 may be 
regulated. 
When it is desired to return the vapor recovery as 
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sembly 26 to the position shown in FIG. 1, the handle .2 
69 of the control valve 70 is positioned to move the 
lower block of the control valve 70 of FIG. 8 into the 
intermediate position. As a result, the supply line 78 
communicates with the line 83 while the exhaust port 
79 communicates with the line 81. Accordingly, pres 
surized air is supplied through the check valve 88 of the 
control valve 85 to the cylinder 60 to extend the piston 
rod 64 from the cylinder 60. The rate at which the pis 
ton rod 64 is extended from the cylinder 60 is deter 
mined by the variable restrictor valve 87 of the control 
valve 84 since the check valve 86 prevents flow there 
through from the cylinder 60 to the port 80. 
Accordingly, the handle 69 of the control valve 70 

determines the connections between the ports 73, 79, 
80, and 82 of the control valve 70. Thus, the handle 69 
regulates whether there is retraction or extension of the 
piston rod 64 with respect to the cylinder 60. 
When air under pressure is supplied through the line 

81 due to the upper block of the control valve 70 being 
in the central position to provide communication be 
tween the ports 73 and 80, pressurized air also is sup 
plied to a line 90, which connects with the line 81 at a 
junction 91. The line 90 has a pressure regulator 92 
therein to reduce the pressure before the air passage 
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through the line 92a to enter a ?tting 93, which com 
municates with a dump valve 94 and a line 95. 
As shown in FIG. 6, the valve 94 is mounted in the 

?ange 32 and is open at its bottom end to communicate 
with the atmosphere unless the collar 31 has its flat por 
tion 96 in engagement with the lower surface of the 
?ange 32. When this occurs, the valve 94, which has its 
open bottom end terminate in the lower surface of the 
?ange 32, is closed. Thus, air cannot escape from the 
valve 94 when the ?at portion 96 of the collar 31 is en 
gaging the ?ange 32. This is when a vapor seal exists 
between the tank 29 and the vapor recovery assembly 
26. 
The line 95 is connected to a ?tting 97 (see FIG. 7), 

which communicates with a dump valve 98 and a line 
99. The valve 98 is mounted in the ?ange 32 of the 
vapor recovery assembly 26 in the same manner as is 
the valve 94. Thus, the valve 98 has its open bottom 
end closed when the ?at portion 96 of the collar 31 
bears against the lower surface of the ?ange 32 due to 
the vapor recovery assembly 26 being in a vapor sealing 
arrangement with the tank 29. 
As schematically disclosed in FIG. 8, the valves 94 

and 98 are shown in an open position. This occurs 
when the ?at portion .96 of the collar 31 is not engaging 
against the lower surface of the ?ange 32. 
As shown in FIG. 5,>the ?ttings 93 and 97 for the 

valves 94 and 98 are substantially diametrically dis 
posed to each other. Thus, this requires a good vapor 
seal between the'collar 31 and the ?ange 32 before 
both of the valves 94 and 98 can be blocked or closed. 
This arrangement insures that a vapor seal exists be 
tween the vapor recovery assembly 26 and the tank 29 
before both of the valves 94 and 98 are closed. 
The line 99 connects through a fitting 100 (see FIG. 

7) on thev ?ange 32 to a line 101, which is connected 
to the pneumatic eye 72. Thus, when the valves 94 ‘and 
98 are closed, the pressurized air from the line 90 is 
supplied through the regulator 92 and the line 92a to 
the line 101. ‘ 

As shown in FIG. 4, the pneumatic eye 72 has a gap 
102 formed therein and across which the air from the 
line 101 is directed toward a venturi 103 (see FIG. 8) 
in the pneumatic eye 72. The pipe 30 has openings or 
windows 104 (see FIG. 4) formed therein for access to 
the pneumatic eye and for vapor removal so the tank 
may be completely ?lled. The liquid in the tank 29 en 
ters the pipe 30 through its open terminal end and 
through openings 104. when the level of the liquid in 
the tank 29 exceeds the level of the bottom of the gap 
102, the ?ow of the air from the line 101 to the venturi 
103 is obstructed. As a result, the venturi 103 will not 
receive sufficient air from the line 101 when the level 
of the liquid in the tank 29 obstructs the ?ow of the air 
through the gap 102. 
'As shown in FIG. 8, the venturi 103 communicates 

with a pilot control valve 105 through a line 106. The 
line 106 communicates with a diaphragm 107 of the 
pilot control valve 105. One suitable example of the 
pilot control valve .105 is a ?uidic interface valve, 
which is sold as model XF32023 by Automatic Switch 
Company. 
The pilot control valve 105 has an inlet port 108, 

which is connected by a line 109 to the line 90. Thus, 
the air within the line 90 is communicated through the 
port 108 by the line 109. Accordingly, pressurized air 
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is supplied to the port 108 of the pilot control valve 105 
when the line 90 has pressurized air therein. 
The pilot control valve 105 has a port 110 communi 

cating with a line 111, which connects with a port 112 
of a quick exhaust valve 113. One suitable example of 
the quick exhaust valve 1 13 is a valve sold as model No. 
l by Mead. 
The quick exhaust valve 113 controls the ?ow of 

fluid to the cylinder 65, which regulates the position of 
the valve 21 in the line 16. It is necessary for pressur 
ized air to be supplied through the port 112 of the 
quick exhaust valve 1 13 and a port 1 14 of the valve 1 13 
to move the piston rod 66 and cause opening of the 
valve 21 whereby the gasoline may be supplied to the 

_ tank 29 from the storage tank 10. 
When there is no air ?ow through the venturi 103, 

the control member of the control valve 105 is posi 
tioned so that the port 110 communicates with an ex 
haust port 115 of the pilot control valve 105 while the 

5 

15 

port 108 is blocked. Thus, there can be no actuation of 20 
the cylinder 65 unless there is ?uid flow through the 
venturi 103 of the pneuamtic eye 72. 
As previously mentioned, it is necessary for the con 

trol valve 70 to be properly positioned by the handle 69 
so that there is pressurized air in the line 81 in order for 
there to be air pressure in the line 90. However, even 
if there is pressurized air within the line 90, the pilot 
control valve 105 is not actuated unless the valves 94 
and 98 are closed. This occurs only when the vapor re 
covery assembly 26 is vapor sealed to the tank 29. This 
insures that there can be no actuation of the valve 21 
to allow supply of gasoline to the tank 29 until a vapor 
seal exists between the tank 29 and the vapor recovery 
assembly 26. 
When the vapor seal exists between the vapor recov 

ery assembly 26 and the tank 29, the air from the line 
101 ?ows through the gap 102 into the venturi 103 pro 
vided that the gap 102 is not blocked by the level of the 
liquid in the tank 29. Thus, this insures that there can 
be no supply of the liquid to the tank 29 when the tank 
29 is filled to a predetermined level. 
However, if the tank 29 is not ?lled to the level at 

which the gap 102 is blocked, the flow of the air 
thorugh the line 101 into the venturi 103 results in the 
pilot control valve 105 being actuated so that the lower 
block of the pilot control valve 105 of FIG. 8 moves up 
wardly whereby the port 108 communicates with the 
port 110 while the exhaust port 115 is blocked. When 
this occurs, pressurized air flows from the line 109 to 
the line 11 1. This results in the quick exhaust valve 113 
being positioned as shown in FIG. 8 so that air flows di 
rectly from the port 112 to the port 114 to extend the 
piston rod 66 from the cylinder 65 to open the valve 21. 
When flow through the venturi 103 ceases for any 

reason, the pilot control valve 105 returns to the posi 
tion in which the port 110 communicates with the ex 
haust port 1 15 and the port 108 is blocked. As a result, 
the quick exhaust valve 113 has its right block of FIG. 
8 moved to the left so that the port 114 communicates 
with an exhaust port 1 16 of the quick exhaust valve 1 13 
and the port 112 is blocked. This arrangement of mov 
ing the control member of the quick exhaust valve 113 
so that the port 114 communicates with the exhaust 
port 116 permits quick exhaust of the air from within 
the cylinder 65. The force of the spring, which acts on 
the valve 21, aids in removing the air from the cylinder 
65. Thus, the valve 21 is rapidly closed whenever the 
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8 
pilot control valve 105 is inactivated due to air not 
?owing through the venturi 103. 
Air ?ow through the venturi 103 is stopped whenever 

the ?at portion 96 of the collar 31 ceases to engage the 
bottom surface of the ?ange 32. This results in one or 
both of the valves 94 and 98 communicating with the 
atmosphere so that the pressurized air or ?uid from the 
regulator 92 is vented through the valves 94 and 98 and 
not supplied to the gap 102 of the pneumatic eye 72. 
The vapor seal between the collar 31 and the ?ange 32 
is broken whenever the pressure within the tank 29 is 
sufficient to lift the vapor recovery assembly 26 par 
tially out of the manhole 33. As a result, the ?at portion 
96 ceases to engage the lower surface of the ?ange 32. 
The flow of pressurized air through the venturi 103 

also ceases whenever the handle 69 of the control valve 
70 is manually actuated to move the control member 
of the control valve 70 from the position in which the 
ports 73 and 80 communicate with each other. When 
this occurs, there is no longer any pressurized air sup 
plied through the line 90. 
Likewise, when the level of the liquid within the tank 

29 reaches the height at which it blocks the gap 102, 
the pilot control valve 105 is positioned to stop supply 
of air to the cylinder 65. Thus, this also closes the valve 
21. Therefore, the valve 21 stops ?ow of liquid to the 
tank 29 whenever a predetermined pressure or a prede 
termined level exists within the tank 29. Furthermore, 
the valve 21 cannot be opened until a vapor seal exists 
between the vapor recovery assembly 26 and the tank 
29. 
Since any pressure build-up within the tank 29 would 

be sensed by the venturi 103 because of the communi 
cation of the venturi 103 with the tank 29, it is neces 
sary to compensate for this build-up of pressure within 
the tank 29. Accordingly, a line 117 (see FIG. 7) is dis 
posed within the pipe 30 and has its lower end commu 
nicating with the tank 29 so as to be exposed to the 
pressure within the tank 29. The line 117 passes 
through the ?ange 32 (see FIG. 7) and then to the op 
posite side of the diaphragm 107 from that connected 
to the line 106. 

In the schematic of FIG. 8, the line 117 is shown fed 
into the opposite side of the pilot control valve 105 
from the diaphragm 107. However, it actually is sup 
plied to the opposite side of the diaphragm 107 to bal 
ance the pressure, which is sensed in the venturi 103 
due to the pressure build-up within the tank 29. Ac 
cordingly, the build-up of pressure within the tank 29 
has no effect on the operation of the pilot control valve 
105 due to the line 117. 

It should be understood that the pilot operated valve 
105, the regulator 92, the filter 75, the regulator 76, 
and the line lubricator 77 are disposed within the con 
trol housing 62. With the pneumatic eye 72 disposed 
within the vapor recovery assembly 26 and the control 
valve 70 disposed within the housing 71, it is necessary 
for the lines 78, 81, 83, 92a, 106, and 117 to extend 
from the control housing 62 to the housing 71 and for 
the lines 92a, 10:6, and 117 to extend from the housing 
71 to the vapor recovery assembly 26. ' 
Accordingly, the line 78, 81, 83, 92a, 106, and 117 

are mounted within a ?exible tubular member 118, 
which extends from the upper end of the control hous-_ 
,ing 62, The ?exible tubular member 118 passes 
through the tee 46 into the pipe 45. A hollow cylindri 
cal member 119 surrounds the tubular member 1 18 
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within the pipe 45 to seal the ?exible tubular member 
118 from the vapor ?owing through the pipe 45. 
The ?exible tubular member 118 exits from the tee 

44 and is supported by the handle 59 through which it 
passes. The ?exible tubular member 118 then enters 
the housing 71 and terminates therein. 
The lines 106 and 101, which are connected to the 

pneumatic eye 72, and the line 92a, which is connected 
to the associated valves 94 and 98, extend separately 
from the housing 71. Thus, as shown in FIG. 6, the line 
92a connects with the ?tting 93, which connects di 
rectly to the valve 94 and through the line 95 and the 
?tting 97 to the valve 98. The line 117 extends through 
a ?tting 120 (see FIGS. 5 and 7) and then through the 
?ange 32 of the vapor recovery assembly 26 as shown 
in FIG. 6. The line 106 extends through a ?tting 106a 
(see FIGS. 5 and 6) and then through the ?ange 32 for 
communication with the venturi 103 in the pneumatic 
eye 72. 
Considering the operation of the present invention, 

the tank 29 of a movable vehicle such as a truck will be 
disposed adjacent the vapor recovery assembly 26 of 
the loading system of the present invention. Then, the 
handles 58a and 59 will be grasped to cause rotation of 
the apparatus about the vertical axis of the pipe 56. 
When the vapor recovery assembly 26 is disposed 

near the manhole 33 in the tank 29, the handle 69 of 
the control valve 70 is actuated to supply air from the 
line 78 through the line 81 to retract the piston rod 64 
into the cylinder 60. This causes clockwise pivoting of 
the pipe 16 about the horizontal axis 19. 
As the pipe 16 pivots clockwise, it is necessary to 

maintain the vapor recovery assembly 26 in a substan 
tially vertical position. This is accomplished by manipu 
lation of the handles 58a and 59 to cause pivoting of 
the vapor recovery assembly 26 about the horizontal 
axis 27. 
When the vapor recovery assembly 26 enters the 

manhole 33, the downward movement of the vapor re 
covery assembly 26 results in the collar 31 engaging the 
manhole 33 of the tank 29. When this occurs, the con 
tinued downward movement of the vapor assembly 26 
causes the lower surface of the ?ange 32 to engage the 
?at portion 96 of the collar 31 to form a vapor seal be 
tween the collar 31 and the manhole 33 of the tank 29. 
Until there is sufficient down pressure on the collar 31, 
exerted due to pressurization of the cylinder‘ 60 
through the line 81, the ?at portion 96 does not seal or 
close the ports of the dump valves 94 and 98 in the 
?ange 32. 
Accordingly, until there is a vapor seal between the 

manhole 33 of the tank 29 and the collar 31 of the 
vapor recovery assembly 26, the valves 94 and 98 have 
their ports open. As a result, the pilot control valve 105 
is not receiving any signal from the pneumatic eye 72 
because no air is ?owing through the venturi 103. Thus, 
there can be no actuation of the cylinder 65 to open the 
valve 21 at this time. 
However, as soon as a vapor seal exists between the 

vapor recovery assembly 26 and the tank 29, the valves 
94 and 98 have their ports closed by the ?at portion 96 
of the collar 31. This results in the pressurized air in the 
line 90 being supplied through the line 101 to flow 
through the gap 102 into the venturi 103 as seen in 
FIG. 8. As a result, as soon as the vapor seal exists be 
tween the vapor recovery assembly 26 and the tank 29, 
the pilot control valve 105 is positioned to connect the 
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line 109 with the line 111 whereby the piston rod 66 is 
extended from the cylinder 65 to open the valve 21 in 
the pipe 16 to allow liquid to be supplied to, the tank 29. 
With the vapor seal formed between the tank 29 and 

the vapor recovery assembly 26, the vapor within the 
tank 29 escapes through the pipe 30. Whenever the 
pressure of the vapor exceeds a predetermined value, 
which is preferably one p.s.i., the check valve 37 opens 
to allow the vapor to pass through the pipe 41, the 
swivel 42, the pipe 43, the tee 44, the pipe 45, the tee 
46, the hose 47, the swivel 48, and the pipes 49, 54, and 
56 to the pipe 58. From the pipe 58, the vapor is con 
ducted to a condenser, for example, where it is con— 
verted to liquid and returned to the storage tank 10. 
The amount of ?uid supplied to the tank 29 from the 

main storage tank 10 may be controlled by a meter. 
However, if the meter should not function accurately 
or if there should have been liquid in the tank 29 that 
was not accounted for, the tank 29 may fill‘before the 
meter stops the ?ow of the liquid from the main storage 
tank 10. When this occurs, the gap 102 is blocked by 
the liquid ?owing into the pipe 30. As a result, the pilot 
control valve 105 is moved to disconnect the ports 108 
and 110 from each other whereby the ?ow of pressur 
ized air to the cylinder 65 is stopped so that the valve 
21 automatically and rapidly returns to is closed posi 
tion to stop the flow of gasoline through the pipe 16. 

If the pressure within the tank 29 should become ex 
cessive during ?lling, the vapor recovery assembly 26 
would be lifted. As a result, the seal between the ?at 
portion 96 of the collar 31 and the lower surface of the 
?ange 32 would cease to exist. This would open the 
valves 94 and 98 to stop the ?ow of air through the ven 
turi 103. This would cause the pilot operated valve 105 
to be positioned as shown in FIG. 8 to stop the ?ow of 
pressurized air to the cylinder 65. This would result in 
the valve 21 again closing due to its spring. 
When the ?lling of the tank 29 has been completed 

by the meter stopping ?ow of the liquid from the stor 
age tank 10, the operator positions the handle 69 of the 
control valve 70 so that the lower block of FIG. 8 of the 
control valve 70 is moved upwardly to connect the inlet 
port 73 with the port 82 and the port 80 with the ex 
haust port 79. This automatically removes the pressur 
ized air from the line 90 and causes immediate closing 
of the valve 21. After the valve 21 closes this results in 
the piston rod 64 being extended from the cylinder 60 
to return the pipe 16 to its‘ uppermost position by rotat 
ing the pipe 16 counterclockwise about the horizontal 
axis 19. 
This sequence of operation is due to the combined 

action of the quick exhaust valve 113 and the control 
valve 84. Thus, it is seen that the valve 21 closes before 
the assembly 26 moves upward out of communication 
with the opening 33 of the tank 29. 
After the pipe 16 has been returned to its original rest 

position, the operator positions the handle 69 of the 
control valve 70 so that the inlet port 73, the exhaust 
port 79, and the ports 80 and 81 are all blocked in the 
manner shown in FIG. 8. Thus, no ?uid is supplied to 
either the cylinder 60 or the cylinder 65. 

If an emergency shutdown of the system should be 
required, it is only necessary for the operator to move 
the handle 69 of the valve 70 to the position in which 

. the lower block of the valve 70 in FIG. 8 is disposed in 
‘the central portion. This results in communication of 
the inlet port 73 with the port 82 and the port 80 with 
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the exhaust port 79. This automatically closes the valve 
21 since there is no air pressure in the line 90. It also 
then causes removal of the vapor recovery assembly 26 
from the manhole 33 of the tank 29. 
While the present invention has been described as 

supplying gasoline to a tank, it should be understood 
that it may be utilized for the control of any liquid. 
While the present invention has utilized a pneumatic 
system, it should be understood that other types of sys 
tems both ?uid and electrical may be employed as long 
as it is compatible with the liquid being supplied. 
An advantage of this invention is that it automatically 

starts liquid ?ow only when there is a vapor tight con 
nection with the container or tank being loaded. An 
other advantage of this invention is that it automati 
cally stops ?ow when a vapor tight connection ceases 
to exist between the tank and the supply line. A further 
advantage of this invention is that it prevents escape of 
a liquid from either a tank, which is being loaded, or a 
source from which the liquid is being supplied. Still an 
other advantage of this invention is that it automati 
cally shuts off the supply of liquid if the tank pressure 
exceeds a predetermined value. A still further advan 
tage of this invention is that it automatically stops ?ows 
of the liquid when the tank is ?lled. Yet another advan 
tage of this invention is that it automatically closes the 
vapor receiving line when the device is removed from 
the tank being ?lled. A yet further advantage of this in 
vention is that there is no spillage of the liquid being 
supplied to the tank. 
For purposes of exempli?cation, a particular embodi 

ment of the invention has been shown and described 
according to the best present understanding thereof. 
However, it will be apparent that changes and modi? 
cations in the arrangement and construction of the 
parts thereof may be resorted to without departing 
from the spirit and scope of the invention. 
What is claimed is: 
ii. In a ?uid handling apparatus, support means, a 

horizontally disposed ?rst rigid conduit, ?rst means 
pivotally connecting said ?rst conduit to said support 
means for movement about both vertical and horizon 
tal axes, a second horizontally disposed rigid conduit 
disposed in spaced vertical relation to said ?rst conduit 
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and substantially parallel thereto, means to link said 
?rst conduit to said second conduit for movement of 
said ?rst conduit and said second conduit together 
about the horizontal axis of said ?rst pivotal connecting 
means, means to connect said second conduit to said 
support means to allow said second conduit to move 
with said ?rst conduit about the horizontal axis of said 
?rst pivotal connecting means to maintain the substan 
tially parallel relation between said ?rst and second 
conduits, said second conduit connecting means being 
separate from said ?rst pivotal connecting means, con 
veying means having ?rst passage means communicat 
ing with said ?rst conduit and second passage means 
communicating with said second conduit, said ?rst con 
duit and said ?rst passage means in said conveying 
means conveying a ?uid to a container or the like when 
said conveying means is disposed therein, said second 
conduit and said second passage means in said convey 
ing means conveying a ?uid from the container when 
said conveying means is disposed therein, and second 
means pivotally connecting said conveying means to 
said ?rst conduit and to said second conduit to produce 
relative pivotal movement about a?rst horizontal axis 
between said ?rst conduit and said conveying means 
and about a second horizontal axis between said second 
conduit and said conveying means. 

2. The apparatus according to claim 1 in which said 
support means has ?rst and second ?uid conducting 
means, said ?rst ?uid conducting means communicat 
ing with said ?rst conduit, and said second ?uid con 
ducting means communicating with said second con 
duit. ’ . 

3. The apparatus according to claim 1 in which the 
horizontal pivot axis of said conveying means and said 
?rst conduit and the horizontal pivot axis of said con 
veying mans and said second conduit are maintained in 
substantially vertical aligned relation with each other 
when said ?rst conduit pivots about the horizontal axis 
of said second pivotal connecting means by pivoting 
said conveying means about the pivot axis of said con 
veying means and said ?rst conduit whereby said con 
veying means is maintained in a substantially vertically 
disposed position. 


