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17 Claims. (Cl. 62-1) 

This invention relates to liquefied gas systems and valve 
controls and more particularly to a method and combi 
nation of valves for handling liquefied gas which are 
primarily directed to improvements in the filling and with 
drawal of liquefied gas from a pressure storage tank. 
When liquefied gas storage tanks are being replenished 

conventionally under high pump pressures, the vapor 
present in the tank is rapidly compressed. Its tempera 
ture also goes up and unless sensible heat is removed 
from the vapor, the vapor will not condense sufficiently 
to keep the pressure down. Although there is some heat 
absorption and precipitation on the inside metal surfaces 
of the tank and at the surface of the body of liquid al 
ready present in the tank, stratification quickly occurs 
at these surfaces because of the heavy inertness of the 
vapor, and liquid and prevents any further substantial 
heat transfer from the vapor. Thus the vapor present 
in the tank is compressed far more rapidly than the vapor 
can liquefy and the increasing pressure decreases the effi 
ciency of the pump and lengthens the time of filling op 
erations. . 
Attempts have been made in the past to prevent pres 

sure rise in the storage tank by providing a separate line 
for vapor return to the tank truck to balance vapor pres 
sures. This arrangement has proved unsatisfactory be 
cause of the inconvenience of coupling two separate lines 
between the truck and the tank, and, furthermore, the 
amount of fuel actually delivered was difficult to com 
pute because of the fact that there was no quick and 
effective way to determine just how much fuel was re 
turned to the tank truck. Bleeding the vapor to atmos 
phere is dangerous and refrigeration equipment is expen 
sive and cumbersome. 
With the foregoing difficulties confronting the indus 

try, a principal object of the invention is to provide a 
method and valve means by which a tank may be filled 
to capacity at a continuously high rate with only the 
connection of the filler hose to the storage tank. 
A further object of the invention is to prevent any sub 

stantial increase in vapor pressure within the tank during 
filling operations so that replenishing liquid may be intro 
duced at full speed throughout the filling operations. 
The invention is also characterized by a breaking up 

of the incoming liquid into a spray of minute droplets 
so directed that the vapor in the tank is circulated into 
the path of spray and into intimate heat exchange con 
tact with the droplets for quick precipitation. 
Another object of the invention is to provide assured 

cooling of the vapor in the tank by agitated absorption 
of heat therefrom to liquefy, as a continuing process, 
large amounts of the vapor present in the tank that other 
wise would cause an increase in pressure. This agitation 
is accomplished by splashnig the liquid already present 
in the tank, hard spraying the incoming liquid through 
the vapor space, and by agitated circulation of the vapor 
in the vapor space. . . . 
Another object of the invention is to provide a valve 

wherein the inrushing liquid is ejected in a wide spray 

5 

0 

5 

20 

25 

30 

35 

40 

50 

55 

60 

85 

70 

2,813,402 
Patented Nov. 19, 1957 

2 
pattern into the tank at the top of the vapor space to 
break up stratification and surface tensions of the liquid 
in the tank and thereby enhance absorption of latent heat 
from the vapor at the temperature and pressure critical 
for its precipitation. - 
A further object of the invention is to provide a meth 

od by means of which liquefied gas may be fed rapidly 
at a sustained high rate into a storage vessel, the high 
rate of filling serving to assist itself in proportion to its rate offiling. 
An additional object of the invention is to provide a 

composite valve means by which fuel may be fed rapidly 
into a tank in a manner that the development of exces 
sive back pressures are prevented, without interfering 
with the normal operation and functions of the liquefied gas storing and dispensing system. 

Other and further objects, advantages and features of 
the present invention will be apparent to those skilled in 
the art from the following description, taken in conjunc 
tion with the accompanying drawings in which similar 
reference, characters relate to similar parts, and in which: 

Fig. 1 is an elevational view, in section, of a valve 
made in accordance with the present invention; 

Fig. 2 is a vertical sectional view of a modified form 
of the present invention; . . . . . 

Fig. 3 is an elevational view, in section, of the valve 
disclosed in Fig. 2 showing the operative elements in the 
position they assume under varied conditions of use; 

Fig. 4 is a vertical sectional view of another modified 
form of the present invention; - 

Fig. 5 is an elevational view, in section, of a further 
modified form of the present invention; and 

Figs. 6 and 7 are views showing the vapor agitation in 
iduced in the tank by the spray from the embodiment 
shown in Fig. 4 as taken in section upon lines 7-7 and 
6-6 in the respective figures. - - - - - - - 

In the present invention where replenishing liquid is 
pumped into a storage tank under forced conditions, the 
liquid is sprayed against a heavy vapor as it exists under 
as much as 150 pounds per square inch gauge. The im 
pact upon this body of vapor breaks up the spray in fine 
droplets which pass into the vapor space in the tank. As 
the liquid is broken up into fine streams and droplets it 
not only is driven into intimate heat exchange with the 
vapor in the tank being filled, but forces the vapor to 
move and also splashes into the vapor space the liquid 
already present in the tank, " . , 
The liquid entering the tank tends to compress the 

vapor present in the tank with the result that the pressure 
and temperature of the vapor tend to rise, the pressure 
more rapidly than the temperature. With the increase 
of pressure the normal vapor pressure equilibrium in the 
tank is disturbed and a condensation of vapor begins 
which is greatly accelerated by the incoming droplets 
seeding precipitation, and with condensation occurring, 
thermal units are surrendered as latent heat from the 
vapor to the liquid in the tank with little increase in tem 
perature. In the preferred embodiment, the arc of the 
spray discharge is approximately 180 degrees so that the 
vapor is positively circulated to move into the field of 
spray so that all vapor is brought into intimate contact 
with the spray. , 

In performing the method of the present invention the 
Spraying action is accomplished by a diffusion valve which 
remains closed except when filling operations under pres 
Sure are under way. In this way other operations of the 
valve arrangement are unimpaired. - 

Referring now to Fig. 1, there is shown in this Fig. 
1 a valve insert unit, generally indicated by reference 
numeral 10 which is capable of being mounted on a filler 
valve element or coupling 8 to feed liquid into a closed 
container in the form of a spray, and of evacuating the 
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entire container, should that be necessary, through a 
liquid eduction tube secured to its lower end. The valve 
10 is provided with a housing 14 having a central passage 
9 including bore 12 terminating in an internal shoulder 13 
forming a seat for a sleeve 14 which is slidably mounted 
within the bore 12 and normally covers a plurality of 
circumferentially spaced radial ports 15 in the sidewall 
of the housing. The sleeve 14 is provided with an in 
Wardly directed flange 16 to the inner marginal edges of 
which is secured a filler pipe 17 externally threaded at 
18 for reception of the coupling 8. At the upper end 
of the housing 11 there are internal threads 19 for recep 
tion of a correspondingly threaded ring 22, the inner 
marginal edges of which are in closely spaced relation to 
the pipe 17. Extending between the ring 22 and the flange 
16 is a spring 23 which normally urges the sleeve 4 into 
contact with the shoulder 13. A substantially frusto 
conical seat 24 joins the bore 12 with a bore 25 in which 
is concentrically mounted, by means of a spider 26, a 
check valve assembly 27 having a concave retainer disc 
28 normally biased into the position shown by a spring 
29. At the lower end of the housing 11 and communicat 
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ing with the bore 25 is an internally threaded bore 32 in 
which a liquid outage pipe 7 such as that shown in Fig. 6 
may be received for evacuation of the container, as will 
be apparent. . . . " 

In operation, the pressure of incoming liquid forces 

25 

the disc 28 into engagement with the seat 24 and there 
is formed within the passage 9 an inlet zone at a pres 
Sure substantially greater than the pressure in the zone 
below the disc 28. This pressure forces the entire hous 
ing 11 downwardly to uncover the ports 15 and effect 

30 

diffusion of the liquid radially outwardly of the liquid 
through these ports. Since the vapor pressure within the 
container will at all times be in excess of the vapor pres 
Sure of the fuel, vaporization of the incoming liquid will 
not occur if the temperature of the incoming liquid is 
equal to or greater than the temperature of the liquid 
already in the tank. On the other hand, the particles 
of fuel emitted form a spray pattern within the container 
broken up by the heaviness of the vapor present already 
under pressure. These particles or droplets collide with 
the saturated vapor particles and provide a sufficient ex 
change of heat to effect precipitation of the vapor parti 
cles. The latent heat, sometimes referred to herein as 
the latent heat of condensation, is, of course, absorbed by 
the incoming liquid and by the liquid already within the 
container. In addition, the falling of these fuel particles 
into the liquid effects a turbulence which disturbs the sur 
face tension of the liquid and thus the equilibrium at any 
particular temperature-pressure value. . 
When the feed pressure is removed the housing 11 re 

turns to the position shown and the ports 15 are again 
covered. The valve disc is again biased to the position 
shown by the spring 23 and the valve is in position for 
evacuation. Suitable valve closure means are, of course, 
associated with the filler pipe 7 to prevent escape of 
the contents of the vessel as will be described in con 
junction with the remaining figures. 

In Fig. 2 is shown a modified form of the present 
invention in which the spray device constitutes in part 
a normally closed back flow check valve in a dual valve 
arrangement where the upper valve 10a has a housing 
11a provided with a central passage 9a. The housing 
11a includes a main section 33 having a bore 34 threaded 
at 35 for reception of a correspondingly threaded upper 
housing section 36 which has a bore 37 threaded at 38 
for reception of a cap 39 which cooperates with a ring 
42 to afford sealing of the entire central passage. Com 
municating with the bore 34 is a passage 43 which forms, 
in conjunction with the bore 34, a shoulder 44 on which 
rests a gasket 45 received in an annular recess 46 in the 
lower edge of the upper housing section 36. Within 
the passage 43 is formed a spider 47 for concentrically 
mounting a valve stem 48 for the back flow check valve 

35 

bly to the position shown in the lower dot-and-dash lines 
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4. 
72, described later, having at its upper end a cap 49 nor 
mally maintained in spaced relation to the spider 47 by 
means of a spring 52 to urge the back flow check valve 
to its closed position. Integrally formed with the spider 
47 is a hollow cylindrical cup 53. A spring 54 is 
mounted in engagement with the outer surface of the 
cup 53 and normaly urges a retainer assembly 55 into en 
gagement with a seat 56, forming a part of the lower 
extremity of the upper housing section 36. The assem 
bly 55 includes a retainer 57 having a serrated periphery 
for a purpose hereafter described, and a disc 58 held in 
position by a retainer washer 59 secured to the retainer 
57 by means of a central screw 62. The retainer 57 is 
formed with a cup 63 which is disposed within the space 
between the spring 52 and the cup 53. 
Communicating with the passage 43 is a bore 64 in 

ternally threaded at 65 for reception of an adapter 66 
which forms a part of the housing 11a and which is pro 
vided with an elongated bore 67. Slidably mounted 
within the bore 67 is a combination valve seat and spray 
cage 68 having a plurality of circumferentially spaced 
apertures 70 in the sidewall of the adapter 66. At the 
lower end of the stem 48 the check valve disc 72 already 
referred to is secured by means of a rivet 73. The up 
per edge of the disc 72 is beveled at 74 for seating on 
a correspondingly formed seat. 75 defining an opening 
76 in the bottom of the spray cage 68. 

Reference is now made to Fig. 3 for a description 
of the operation of the valve of Fig. 2. The cap 39 
is first removed and a coupling secured to a hose from 
the tank truck, is mounted on exterior threads 77 at the 
upper end of the upper housing 36 as shown in Norway 
U. S. Patent No. 2,361,866, reference to which is hereby 
made. The incoming liquid acts upon the upper sur 
face of the retainer assembly 55 and forces the assem 

55d in this figure, thus compressing the spring 54. Down 
ward movement of the stem 48, along with the spray 
cage 68, is afforded by the flow of liquid about the ser 
rated periphery of the retainer 57, and through the 
spider 47. As the spray cage 68 moves downwardly 
in response to the liquid pressure (see 72d), the slots 
69 are brought to the position shown in the lower dot 

45 and-dash lines 69d in which position they register with 
an unobstructed path is provided through the valve for 
the openings 70 in the sidewall of the adapter 66. Thus 

flow of the liquid. On emission from the openings 70 
as broken up by the resistance of the body of compressed 
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vapor, the fuel is dispersed outwardly in a shower of 
tiny particles: which are at a lower temperature than the 
vapor being compressed in the storage container. The 
result is the absorption of latent heat from the vapor 
within the storage tank and consequent precipitation of 
the saturated vapor. - 
When evacuation of the storage tank is desired, the 

retainer assembly may be depressed by a suitable tube 
as shown in the above-mentioned Norway U. S. Patent 
No. 2,361,866, to the position shown in dot-and-dash 
lines and into contact with the cap 49 of the stem 48. 
In this position the valve 72 is held in position 72e; the 
slots 69 are out of register with the openings 70 and 
since there is no pressure within the spray cage to urge 
it downwardly, the spray cage 68 follows the valve 72 
downwardly until communication is fully established with 
the receiving container. At this time the greater pres 
sure in the lower zone of the valve forces the spray cage 
to its uppermost position. The resulting separation of 
the disc 72 from the edge 75 of the opening 76 forms 
an annular passage for complete evacuation of the stor 
age container. 

Referring now to Fig. 5, there is shown in this figure 
a modified form of the present invention mounted on 
a tank flange 10b which permits the withdrawal of liquid 
from the tank 10c in conjunction with a filling valve 



5 
such as that described in connection with Fig. 2. The 
modification includes a valve seat coupling member 80 
which is externally threaded to be received in the threaded 
opening 65 of the housing 10a and has a central pas 
sage 81 therethrough terminating at the bottom in a 
valve seat 76a and a shoulder 82. In this instance the 
valve stem, 48a is shorter than the stem 48 described in 
Fig. 2, but it carries at the lower end the valve 72 as 
already described to close against the seat 76a, 

In this embodiment the adapter 66a is internally 
threaded at the top to be supported on the coupling mem 
ber 80 and at the bottom the bore 67a is reduced in 
diameter to provide vertically spaced shoulders 83 and 
84. A plurality of circumferentially spaced radial open 
ings 70a are provided and the spray cage 68a is pro 
vided with slots 69a where they register with the open 
ings 70a when the spray cage rests against the shoulder 
83. As shown, the spray cage 68a is normally held in 
its raised position by a spring 92, the bottom convolu 
tion of which rests upon the shoulder 84. Moreover, 
the spray cage 68a is cup-shaped and is provided with a 
plurality of valve port openings 85 in its bottom wall 
that are closed by a valve disc 86 resting on top of the 
openings as normally held in this position, preferably 
by a compression spring 87 engaging the head 89 of a 
pin 90 secured to the valve disc as shown. The use of 
a compression spring is preferred but it has been found 
that gravity closure of the valve disc is adequate when 
the valve is mounted vertically. . 

In the operation of the valve adapter of Fig. 5, the 
disc 86 is normally in the closed position shown, i. e., 
in engagement with the bottom of the spray cage 68a. 
When liquid under pressure is introduced past the filler 
valve the resulting pressure forces the spray cage 68a 
downwardly until the slots 69a are in register with the 
openings 70a. This downward movement of the spray 
cage compresses the spring 92, and, of course, the spring 
returns the cage to the position shown when the feed 
pressure is removed. When this adapter is employed 
for evacuation of a storage container or vessel as when 
the valves 55 and 72 are held open the relief of pressure 
above the valve disc 86 causes the disc 86 to rise under 
the pressure below the cage, thus compressing the spring 
87, if present. When the desired contents of the stor 
age vessel have been evacuated the valves 55 and 72 
are closed and the disc 86 again closes the ports 85. 

Referring now to Fig. 4, the composite valve shown 
in this figure comprises a body 110 having three bosses 
91, 92 and 93 attached to a tank 10c by a flange 10b as 
shown in Fig. 5. Instead of the valve retainer assembly 
55, however, a double filler valve arrangement 105 is 
provided within the threaded opening 94 where they 
are in communication with the central passage 106 as 
supported in part on an integral spider 95 at the bottom 
of the passage 106. The structure and operation of the 
valve arrangement is more fully described in the Sund 
strom U. S. Patent No. 2,713,874, reference to which 
is hereby made. 

It is sufficient here to note that the two valves 96 and 
97 are normally closed vertically spaced valves supported 
in alignment to open inwardly for the admission of liquid 
under pressure and are so arranged that they can be held 
open for the evacuation of liquid if desired. 
The boss 93 receives a normal shut-off valve assembly 

107 of the diaphragm sealed type which closes at seat 
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108 to control the flow of liquid to household appliances 
from the central passage 106 as safeguarded by the orifice 
restriction at 109 and as connected to a service conduit 
at the opening shown in dotted lines 110a. 
The lower end of the body portion 110 is provided 

with internal threads to receive an extension nipple 18a. 
and a pipe adapter 18b for supporting the spray device 
at a predetermined level in the tank 10c. See Sundstrom 
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75 

6 
U. S. Patent No. 2,341,579, where length might be im portant. 
The remaining boss 92 has a passage 111 in communi 

cation with the central passage 106 and is threaded at 
112 to receive a valve fitting (not shown) for dispensing 
liquid to farm equipment such as propane powered trac 
tors. The element 113 shown is a plug for closing this 
passage until the transfer hose fitting is installed. 
The spray device in this embodiment is similar in many 

respects to that shown in Fig. 5, same having a body 
66b with shoulders 83a and 84a therein, a spray cage 
86b having openings 85 at the bottom thereof closed 
by a valve disc 86 as already described. However, in 
this embodiment the body 66b has a narrow horizontal 
slot 114 extending approximately 180 degrees around the 
body 66b and the sidewall 115 of the cage 68b is of such 
length that the slot 114 is exposed above the upper edge 
of the sidewall when the cage 68b rests against the shoulder 
83a. Thus when the spray cage 68b is forced downwardly 
by, incoming liquid, the liquid flows over the upper edge 
thereof wherever the slot 114 is located. 
The operation of dispensing liquid for household use 

through the shut-off valve 107 in Fig. 5 will be under 
stood by those skilled in the art by two or more stages 
of pressure reduction (not shown) in a service line 120 
(Fig. 6) which includes a first stage pressure reducer that 
provides for vaporization of the liquid fuel educted 
through the ports 85 and past the disc 86, and a last 
stage pressure regulator for dispensing gas at eleven inches 
of water column at the appliance. Moreover, it will be 
appreciated how liquid fuel can be dispensed to a tractor 
fuel tank through the boss 92 with suitable valving and 
how liquid fuel in the tank can be evacuated if the tank 
is to be moved as described in the above-mentioned Nor way patent. 
However, in connection with the filling of the tank with 

liquid under forced pressure and a further understanding 
of the operation of the invention, reference is made to 
Figs. 6 and 7 in connection with the embodiment shown 
in Fig. 4. The tank 10c is shown to be an elongated one 
supported horizontally on blocks 119 with the liquid level 
of the tank shown at 120a and a pressure filling hose 121 
attached to the threads 77. The replenishing liquid is 
being taken from a supply tank 128 and forced by pump 
129 into the tank 10c through the slot 114 as fanned out 
by the shape of the slot. 

Since the liquid spray is opposed in its movement by 
the heavy vapor present in the tank under high pressure, 
it is broken up into fine droplets that move through the 
vapor with a trajectory greatly accelerated above that ex 
perienced with liquids discharged into the atmosphere. 
Because of this quick trajectory and the inertia of the 
heavy vapor, much of the vapor space in a horizontally 
disposed tank will not be reached by the droplets. 

This is significant because, as the liquid is forced into 
the tank, it physically displaces vapor volume and com 
presses the vapor present in the space. With this com 
pression, the pressure tends to rise in the tank and the 
temperature also. Liquid temperatures in the supply 
and storage tanks being the same, the incoming liquid can 
not vaporize against the resultant pressure in the storage 
tank that becomes higher than its vapor pressure, nor can 
the liquid at the bottom of the tank vaporize for the same 
reason. The increase of pressure unbalances the vapor 
pressure equilibrium of the fuel in the storage tank and 
condensation is to be expected. However, for condensa 
tion to take place, latent heat should be absorbed from 
the vapor. 
More specifically, assuming a set of conditions for pur 

poses of example and explanation, the propane vapor 
pressure in the storage tank can be presumed to be 150 
p. s. i. (pound per square inch) gauge (10.54 kg/cm.) 
at a temperature of approximately 90 F. (32° C.). A 
usual "empty' condition of a 500 gallon storage tank 
about 25% full can also be considered for purposes of 
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discussion and such is to be filled to approximately 85%. 
Although pumps employed in the art vary, a positive dis 
placement pump expected to deliver 50 gallons per minute 
under a pressure differential of 75 p.s. i. (5.27 kg/cm.2) 
can be used. With approximately 290 gallons to be 
pumped, the desired pumping time would be approxi 
mately six minutes. 

In order to maintain the original pressure differential 
for pumping efficiency, approximately thirty-five gallons 
of vapor must be condensed to receive thirty-four gallons 
of replenishing liquid with the end result that the liquid 
content of the tank has been increased thirty-five gallons, 
it being understood that approximately one unit of liquid 
is derived from the condensation of thirty-five units of 
vapor. To maintain substantially the same pressure dif 
ferential, theoretically the vapor has to be condensed as 
fast as it is displaced by liquid. 
The latent heat content of the thirty-five gallons of 

vapor (one gallon liquid) is approximately 770 B. t. u. 
and the heat content of thirty-four gallons of liquid 
would be approximately 405 B. t. u. per gallon. In 
absorbing 770 B. t. u. of latent heat from the vapor 
(thirty-five gallons) to condense it, the 770 B. t. u. could 
be absorbed by thirty-four gallons of liquid which means 
12 B. t. u, per gallon, which would raise the tempera 
ture of the liquid to approximately 120° F. (49 C.) if 
there is no loss from the system. Thus the new equilib 
rium would be a vapor pressure of 225 p.s. i. (15.82 
kg./cm.). This is within 25 p.s. i. (1.76 kg/cm2) of 
the pop-off pressure of the safety valve of the storage 
tank system. - 

However, liquid already in the tank can be utilized 
to keep the temperature down some, and with the latent 
heat of 375 gallons of vapor distributed in 425 gallons of 
liquid, the ultimate vapor pressure rise would be only 
to 185 p.s. i. (13 kg/cm2). Furthermore, the tempera 
ture of the incoming fuel is lowered because of vaporiza 
tion taking place in the supply tank and this lowering is 
inversely related to the rise of temperature expected in 
the storage tank. This is a further factor in absorbing 
latent heat from the compressed vapor because the cooler 
the incoming liquid is the more capacity it has to absorb 
heat from the vapor space without running the resulting 
temperature of the liquid in the storage tank as high as 
otherwise might be the case, as already indicated. 

In order for the system to work with the greatest 
efficiency, however, it is necessary that the incoming 
liquid contact all of the vapor as thoroughly as possible. 
However, with the heavy compressed condition (high 
density) of the vapor that is present, the spray of the 
liquid will not penetrate as far as would be expected un 
der atmospheric pressure (lesser density), and with the 
Spray pattern spread over an angle of 360 degrees, i. e., 
a circular spray pattern, stagnation of vapor exists in 
the tank where the spray does not and cannot reach the 
vapor. Temperatures in these areas rise very substan 
tially due to vapor compression, both the temperature and 
pressure Supplementing each other for very high tem 
peratures and high pressures. 

In the embodiment shown in Figs. 4, 6 and 7, the spray 
is confined to an angle of 180 degrees. This not only 
increases the drive of the spray to penetrate the vapor, 
but causes a positive circulation of vapor in the tank in 
the directions of the arrows 130 in Figs. 6 and 7. The 
spray hitting half of the vapor in the space with a direc 
tional effect causes the vapor to move and the vapor 
which is not in the spray area is moved into the spray 
progressively so that all the vapor passes time and again 
through the spray area where thermal units are absorbed 
by the liquid spray particles and some vapor is con 
densed. All the vapor thus passes through the spray 
area and with gradual lowering of temperature of the 
incoming liquid, the temperature of vapor is controlled 
uniformly throughout its body and kept quite low. 
Thus it is possible to fill a storage tank with as little 
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8 
pressure rise as twenty pounds with a substantially con 
stant quantity of fifty gallons per unit of time in the 
time suggested, it being appreciated that some loss of 
thermal units from the storage tank to atmosphere is 
of assistance in this respect. . 

Having thus described several embodiments of the in 
vention and the preferred method and apparatus for per 
forming it, it will be apparent to those skilled in the 
art how various and further modifications and changes 
can be made to fulfill the objects stated for the invention, 
without departing from the spirit of. the invention, the 
scope of which is commensurate with the appended 
claims. - 

What is claimed is: . . . . . . 
1. A combination valve for use in filling a storage 

vessel with liquefied petroleum gas or for evacuating gas 
from the vessel comprising a housing, said housing hav 
ing a central passage, defining an inlet opening, a filler 
pipe for receiving replenishing liquid under pressure con 
nected to said opening arranged within said passage, a 
plurality of circumferentially spaced apertures in said 
housing, a sleeve of greater diameter than said pipe dis 
posed in abutting relation to the inside surface of said 
passage, said sleeve normally covering said openings 
and being joined to said pipe, a normally open check 
valve carried by said housing positioned in said central 
passage closing in the direction of flow of replenishing 
liquid entering said passage, a spring arranged in sur 
rounding relation to said pipe and operative to maintain 
the covering relation of said sleeve with respect to said 
openings, whereby upon the introduction of the liquefied 
gas under pressure said valve is closed and the housing 
is urged into a position in which the openings are un 
covered to afford spraying of the liquefied gas through 
out a relatively large area of said vessel and when the 
feed pressure is removed said check valve opens for 
evacuation of the contents of the vessel. 

2. A combination valve for use in filling a storage 
vessel with liquefied gas or for evacuating gas from the 
vessel comprising a relatively movable housing, a central 
passage formed in said housing, said passage including a 
bore formed in one end and communicating with a sec 
ond bore extending from the other end of said housing 
and forming an internal shoulder, a stationary filler pipe 
disposed within said first bore, said housing being formed 
with a plurality of circumferentially spaced ports ad 
jacent said shoulder, a sleeve positioned within said first 
bore and normally covering said ports, said sleeve hav 
ing an inwardly directed flange secured to said filler 
pipe, a spider disposed transversely across said passage 
in close proximate relation to said shoulder, a valve 
mounted on said spider and operative upon actuation 
to move axially of said passage, said shoulder being 
formed with an annular seat for said valve, the other 
end of said first bore having internal threads for recep 
tion of a sealing ring mounted in surrounding relation 
to said filler pipe, a compression spring arranged about 
said filler pipe and extending between said flange and 
said ring whereby upon the introduction of liquefied 
gas under pressure said valve is closed and the housing 
is moved axially of the filler pipe so that the ports are 
uncovered to effect spraying of the liquid over a relative 
ly wide area in said vessel and when a low pressure area 
is created in said first bore, said valve is unseated to 
afford evacuation of the contents of the vessel. 

3. A combination valve for use in filling a storage vessel 
with liquefied gas or for evacuating gas from the vessel 
comprising a housing, a central passage formed in said 
housing, said passage including a bore formed in one end 
and communicating with a second bore extending from 
the other end of said housing and forming an internal 
shoulder, a filler pipe disposed within said first bore, said 
housing being formed with a plurality of circumferen 
tially spaced ports adjacent said shoulder, a sleeve posi 
tioned within said first bore and normally covering said 
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ports, said sleeve having an inwardly directed flange 
secured to said filler pipe, a normally open valve mounted 
centrally of said passage, said shoulder being formed with 
an annular seat for said valve, the other end of said first 
bore having internal threads for reception of a sealing 
ring mounted in surrounding relation to said filler pipe, 
a compression spring arranged about said filler pipe and 
extending between said flange and said ring whereby upon 
the introduction of liquefied gas under pressure said valve 
is closed and the housing is moved axially of the filler pipe 
so that the ports are uncovered to effect spraying of the 
liquid over a relatively wide area in said vessel and when 
a low pressure area is created in said first bore, said valve 
is unseated to afford evacuation of the contents of the 
vessel. . . . . -, . . . . . 

4. In combination, a tank for storing liquefied gas under 
pressure, a filler valve mounted at an opening in the tank, 
and a device for spray filling and liquid eduction of said 
tank, said device comprising housing means communicat 
ing with the filler valve, a central passage in said housing 
means, one end of said passage forming an inlet connected 
to said filler valve for the introduction of replenishing 
liquefied gas under pressure into said tank and the other 
end forming an opening spaced from said inlet, a dip pipe 
communicating with said opening and extending to a point 
adjacent the bottom of the tank to place. said passage in 
communication with said tank, said housing means having 
a horizontally directed radial port formed in the side there 
of intermediate said inlet and said opening, means includ 
ing a member slidably mounted in said housing means 
for relative axial movement with respect thereto to open 
and close said radial port, an upper stop means and a 
lower stop means on said housing means for limiting said 
relative movement between a position closing said radial 
port and a position opening said radial port, means for 
stopping flow through said opening including valve and 
valve seat elements. movable relative to each other to a 
closed position when said slidable member and housing 
means cooperate to open said port under pressure of re 
plenishing liquefied gas entering said passage through said 
inlet, and said elements being movable to open position 
and the slidable member and housing means cooperating 
to close said port under pressure of withdrawn liquefied 
gas entering said passage through said opening, and means 
normally urging said slidable member and housing means 
into their relative position normally closing said port. 

5. In combination, a tank for storing liquefied gas under 
pressure and flow control means mounted at an opening 
in the tank for spray, filling and withdrawing liquefied gas 
comprising a filler valve, a flow directing device and a 
dip tube extending to a point adjacent the bottorn of the 
tank, said device including a housing inter-connecting the 
filler valve and dip tube and having a central passage 
therein in communication at its top with said filler valve 
and at its bottom with the dip tube and having a laterally 
directed spray port in the side thereof intermediate its top 
and bottom in communication with the tank near the top 
thereof, means including a member mounted in said hous 
ing for relative axial movement with respect thereto, an 
upper stop means and a lower stop means for limiting 
said relative movement between a position closing said 
port and a position opening said port, means for placing 
Said dip tube in open communication with said filler valve 
through said passage including a valve element and a valve 
seat element in said housing opening in the direction of 
flow of liquid from the dip tube to the filler valve through 
said passage, said member and housing being disposed 
in said port opening position and said elements being 
closed under pressure of replenishing liquefied gas in said 
passage entering from said filler valve, and means nor 
mally urging said member, and housing to said position 
normally closing said port. - 

6. For use in combination with a tank for storing lique 
fied gas under pressure, a valve assembly for spray filling 
the storage tank, with liquefied gas and for withdrawing 
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liquefied gas from the tank comprising a plurality of tubul 
lar members slidably mounted one within the other for 
relative axial movement therebetween and defining a flow 
passage axially therethrough, one of the members defining 
an inside wall upon which the other one slides, one end 
of the passage defining an inlet opening for fluid entering 
the tank, the other end below the telescoping overlap de 
fining an outlet opening, a dip tube connected to said out 
let opening and extending to a point adjacent to the bot 
tom of the tank for educting fluid from the tank, the 
outside one of said members having a port therein dis 
posed in a horizontal plane over a portion of the circum 
ference of said outside member intermediate said open 
ings, an upper stop means and a lower stop means on said 
outside member upon opposite sides of said port for limit 
ing movement of the inner one of said members from a 
normal relative position in which said port is covered by 
said inner member to another relative position in which 
the port, is uncovered by said inner member, a spider car 
ried by one of the members and movable therewith having 
a coaxial bore and a plurality of openings therearound 
formed therein for permitting outflow of fluid to the pas 
sage from the tank, a stem axially slidable in said bore, 
a valve disc fixed on the end of the stem adjacent to the 
inlet opening, the disc being of sufficient area to cover 
the spider openings, and spring means biasing the spider 
carrying member relative to the other member in a direc 
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tion closing said port, and a dip tube secured to said 
external member to connect said spider openings and the 
outlet opening to a point adjacent to the bottom of the 
tank, the fluid pressure of replenishing fluid entering the 
passage from the inlet holding said disc closed against 
said spider and moving said members to their said other 
relative position uncovering said port, and the fluid pres 
Sure of outgoing fluid at said spider openings moving said 
disc away from said spider and said members to their 
said normal position. 

7. In a liquefied gas storing and dispensing system, a 
tank for storing liquefied gas under pressure and having 
a valve receiving opening in a wall thereof, and a dip 
tube extending to a point adjacent the botton thereof, 
a combination spray filler and flow control valve assembly 
mounted in said opening and connected to said dip tube 
for use in filling the storage tank from a point above the 
liquid level thereof with liquefied gas and for withdrawing 
liquefied gas from a point near the bottom of the tank 
comprising an elongated housing, a central passage in 
said housing, one end of said housing forming an inlet 
for said passage to receive replenishing liquefied gas 
introduced under pressure and the other end of said hous 
ing forming an outlet to said passage from said tank 
through said dip tube, a plurality of circumferentially 
spaced radial ports adjacent said inlet formed in said 
housing near the top of the tank and in communication 
with said passage, means including an inflow check valve 
disposed adjacent the outlet end of said passage for clos 
ing said outlet in response to pressure in said passage, 
means slidably mounted in said passage for movement 
in response to said pressure in said passage in a direction 
opening said ports for communication with said passage, 
and spring means normally urging the last said means to 
a position closing said ports. 

8. In combination a tank for storing liquefied gas under 
pressure, a spray filler and flow control valve assembly 
mounted at an opening in said tank comprising a housing 
carrying a dip tube extending to a point adjacent the 
bottom of the tank, a central passage formed in said 
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housing, said housing being formed with a plurality of 
circumferentially spaced ports, means mounted within 
said passage for normally closing said ports, a flow check 
valve mounted in said passage and dividing said passage 
into two Zones, said valve closing when fluid in one zone 
is at a higher pressure than in the other zone, said one of 
said zones being in communication with one end of said 
housing to receive replenishing fluid and the other of 
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said zones being in communication at the other end 
of said housing with a point near the bottom of the tank 
through said dip tube to receive liquid educted from the 
tank, said ports opening into said one of said Zones near 
the top of the vessel, means including a slidable ele 
ment disposed within said housing for relative movement 
between said housing and said first means to effect open 
ing of said ports upon the closing of said valve when 
the pressure in said one zone is greater than the pressure 
in said other zone, and a spring normally moving said 
element to close said ports upon the opening of said 
valve when the pressure in said one Zone is less than 
the pressure in said other zone. 

9. In a liquefied gas storing and dispensing system a 
tank for storing liquefied gas under pressure and a spray 
filler and eduction valve assembly mounted on said tank, 
said valve assembly comprising a housing, a central pas 
sage formed in said housing opening outside of the tank 
at one end and at a point adjacent the bottom of the 
tank at the other end, a filler valve disposed within said 
passage adjacent said outside opening and adapted to be 
opened by the pressure of inflowing replenishing liquid 
to afford flow of the liquid therearound and into an inlet 
zone, a radial port through the wall of the housing, a 
cage slidably disposed within said passage and normally 
closing said ports, said spray cage having an opening 
registering with said port when liquid under pressure is 
introduced into said passage through said inlet, said cage 
having a concentric stem, a spring normally urging said 
stem to carry said opening of said cage out of register 
with said port to close the port, a check valve carried 
by said cage at the lower end of said stem for cooperation 
with a seat formed in the bottom wall of said cage, 
whereby upon the lowering of the pressure in said inlet 
zone and manual displacement of said stem and said 
check valve the cage is separated from said check valve 
and a path is provided therethrough for educting liquefied 
gas from the tank. 

10. A valve assembly for mounting in a fluid passage 
and comprising a housing having a flow passage extend 
ing lengthwise therethrough and defining an inside wall 
for the body, means on one end of said housing defin 
ing an inlet opening for said passage including a filler 
valve, the other end of the passage defining a withdrawal 
opening formed in the housing, the housing having a 
plurality of outlet ports formed therein arranged sub 
stantially in a plane passing through the body intermediate 
said openings, sleeve means slidable in the passage and 
being of sufficient size to cover said outlet ports, means 
for limiting movement of the sleeve means in the direc 
tion toward said withdrawal opening to close said outlet 
ports, said sleeve means being movable in the direction 
opposite to said first direction to a position where the 
ports will be uncovered, and means for yieldably holding 
the sleeve means in said position closing said ports, and 
check valve means in the housing including a valve seat 
between said withdrawal opening and said ports and a 
valve element cooperating therewith to open said seat by 
movement in the direciton of said inlet opening. 

11. A valve assembly for mounting in a fluid passage 
and comprising a filler valve and a flow control device, 
said device including a housing having a chamber in 
communication with the filler valve at one end and de 
fining an inlet opening at the other end of said chamber, 
said housing having a port through a side wall of the 
chamber, a member slidably mounted in said chamber to 
move from a position covering said port to a position 
uncovering said port, means resiliently holding said mem 
ber in said relative port covering position including a stop 
element between said filler valve and said port, and valve 
means between said filler valve and said inlet opening 
including a valve element and a valve seat element in said 
housing movable relative to each other to a closed posi 
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12 
tion in the direction of said inlet opening and to an open 
position in the direction of said filler valve. 

12. A valve assembly for mounting in a fluid passage 
comprising a tubular housing having a flow passage ex 
tending axially therethrough and defining an inside wall 
for the housing, one end of the passage defining an inlet, 
the other end of the passage defining a withdrawal open 
ing, said housing having a spray outlet port through the 
side of the housing intermediate said inlet and withdrawal 
opening, a sleeve axially slidable in said passage and being 
of sufficient axial length to cover said outlet port, check 
valve means including a valve seat element on said sleeve 
facing said withdrawal opening and a valve element en 
gaging said valve seat element and movable in the di 
rection of said inlet opening to close against said seat, 
spring means for urging said valve element to said closed 
position to urge said sleeve to a position closing said out 
let port, filler valve means in said inlet opening, and 
means interengaging said valve means for displacing said 
valve element to partially open said check valve means 
when said filler valve means is open, and means limiting 
movement of said valve element and the sleeve in the 
direction of said withdrawal opening to a position open 
ing said outlet port. 

13. A valve assembly for mounting in a fluid passage 
comprising a main body and a tubular housing intercon 
nected by an externally threaded coupling to define an 
elongated flow passage, a spray outlet port through the 
side of said tubular housing below said coupling, the end 
of the passage in said body defining an inlet, a normally 
closed back flow check valve in said inlet opening to 
wards said passage, the end of the passage in said tubular 
housing defining a withdrawal opening, a sleeve axially 
slidable in said passage for movement between positions 
opening and closing said outlet port, check valve means 
remote from the end of the sleeve adjacent said inlet 
opening, shoulder means on the coupling defining a valve 
seat above said outlet port and determining the position 
of the sleeve when closing said outlet port, a valve mem 
ber closing against said valve seat and including a valve 
stem displaced by said back flow check valve when opened, 
said valve element moving to within the confines of said 
sleeve when said valve stem is so displaced, and means 
for urging said sleeve into engagement with said coupling 
to close said outlet port. 

14. The combination called for in claim 11 in which 
said port extends around said housing a distance less than 
a major portion of the circumference of the housing. 

15. The combination called for in claim 11 in which 
said slidable member comprises a spray cage having a 
circumferentially disposed slot registering with said port 
when disposed in the second mentioned position of un 
covering said port. 

16. The combination called for in claim 11 in which 
said valve seat element is carried by said slidable member, 
said valve member including a valve stem extending to 
wards said filler valve to be displaced thereby when the 
filler valve is opened and said resilient means urges said 
stem to close said valve. 

17. The combination called for claim 11 in which said 
housing comprises two tubular members interconnected 
by a coupling member terminating at the bottom in a 
valve seat member for said filler valve and a shoulder 
constituting said stop element. 
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