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. ‘The present invention relates to iquefled pe-

troleum gas dispensing systems, .
The petroleum product employed in the system
with which the present invention is concerned, is

preferably a hydrocarbon of the parafiin series, 5

such as butane or propane, or a mixture of both,
andthamlisprefefablystoredinanundér-
-ground fank in the form of a liquefied gas which,

with the assistance of the heat of the earth and -
reduction in pressure is vaporized for use In a 10.

dwelling as a substitute for natural gas. ,
One way of vaporizing the liquefied gas is the
~ so-called “batch” aystem in which the vaporiza-
tion is' carried on in the 'storage tank and vapor

is withdrawn in the form of gas from the tank. 15
" ‘The other way of vaporizing the lquefied gas is .

. the go-called “flash” system in which the lique-
ﬂedgasiswlthdmwnasa.uquidfromthetank

and- passed through a pressure reducing regu-

& source of heat such as the earth over an area
greatly in excess of the ares of the regulator.

Another object of the invention is to provide
an improved means for determining the level of
liquid in the tank and for evacuating from the
tank such foreign fluids as water. :

A turther object of the invention is to provide o
_an improved means for preventing the mnng of -

the tank above a predetermined level.

A fturther object of the invention is to provide
an improved shutoff control for the gas supply
leading from the tank which is not exposed to'
atmospheric temperatures. o o

Another purpose of the invention is to provide
a dispensing system of the class described where, °
under- normally expected conditions of heavy

_withdrewal, a revaporizer is not needed, yet
~ standardized parts a irevaporizer may be used

lator which causes the liquid to fiash into vapor. 20 Where extra heavy withdrawals of gas are antici-

Wherever the vaporization takes place, heat

 units are absorbed from surrounding parts, and, -

in the batch system, this refrigerating action is

largely expended in the tank, whereas with the

pated and condensation is likely to be incurred.

A further purpose of the invention is to pro-
vide a rugged, unitary tank assembly which is
simple in construction, easy to make, readily

flash system, the heat absorption is concentrated 25 Placed in operation and serviced. :

in a comparatively small space, namely, around
. the pressure reducing device and adjacent parts. -

Although the present invention will improve
vaporization and operating conditions for both

‘These being among the objects of the invention,
other and further objects will become apparent
from the drawings, the description relating there-
to and the appended claims, ’

-systems, it is primarily of interest with the flash 3¢ Referring now to the drawings:

systems and has for one of its objects the adapta-
tion of the flash process to take advantage of
the benefits derived with batch systems inthat the

- Fig. 1 i8 a fragmentary vertical section taken

" .longitudinally through the tank, standpipe and
" eduction cavity illustrating one of the improved

latent heat required for vaporisation is taken __ SMbodiments of the invention.

from the large body of liquid in the tank gs in 35

the case of batch vaporization.

A further object of the invention is to prevent .

frosting of the body of the regulator in which the
flash vaporization takes place, In this connec-
tion, anothier object of the invention is to sub-
merge in an anti-freeze solution, those parts of

the regulator which are subject to the refrigerat-

ing effect of the vaporization phase accompanying
pressure reduction. o - :

- Another object of the invention is to circulste
an anti-freeze lquid convectively in heat ex-
.change contact with the first stage regulator and

& source of heat, in this instance the source of -~

heat preferably being the heat of the earth.
... A further purpose of the invention is to vent
the regulator to the same anti-freeze liquid which
- conveys heat to the regulator. R

. Another object of the invention is to piace &
apww“

-fissh regulator in contact with s Hquiq

- Fig. 2 18 an enlarged transverse section taken
.umntheunel—tmm.l.ﬂsoshowinctheprgs-'

sure reduction regulator in section,. @ = . _
Fig. 3 is & plan view of the standpipe fllustrated
In Pig. 1 showing the arrangement of the various

40 elements thereon as projected upon the associated
parts in the tank which are indicated in broken
] : _ S

Fig. 4 15 & view similar to Pig, 1 fllustrating an-

* other improved embodiment of the invention.

Pig. 5 15 an end view of the eduction cavity-
showninPig.4. - . L

"m.eu.n‘:mugqueeuonmmuponnngs '

Pig. 7 is an elevational view partly in section .-

50 of an improved form of & means for preventing

the filling of a tank above a predetermined level., .
- g, 8 i3 an enlarged. vertical section showing .

the relative locations of the elements aseociated -

with thestandpipe. == . : :
: m.ﬁ-hglecﬂonlhwmcm_improvedexeug
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flow check valve mounted from inside the educ-
tion cavity. : ) '
Tig. 10 is a perspective view of the top of the
standpipe. ' ‘ .

. Ag already mentioned, the invention is illus-
trated in connection with a flash system of va-
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. porization where a liquefied gas is forced from -

. a storage tank by the vapor pressure of the

stored gas and is passed through a first stage -

regulator which reduces the pressure whereby the

liquefied gas is vaporized and the resulting vapor .

is then conducted through and to a second reg-
wlator where it is reduced to a service pressure

of 6 ounces per square inch. In the drawings,
18-
" 3 which extends through the opening §7 to con-

a storage tank is indicated at 1{ as burled in the
earth 12, below the frogt line #2 normally ex-
pected to exist in the region where the installa-
tion is made. ' .

Tank construction

The tank comprises & cylindrical central shell’

14 apertured on the top at I8 to receive the
standpipe 22 which is welded therein as by &
weld ‘line (1. On its bottom, the shell 14 is
provided with an opening 18 that partially over-

10

25

laps a vertical projection of the opening 15, and -

the opening |8 is closed by a cup 21 welded there-
to as-at 22 to provide a sump 23. A support 24

. for the revaporization coil 25 is welded upon the -

inside of the shell 14 as at 26 and for purposes
of installing the tank properly in place so that
the sump 23 works most effectively, the standpipe
6 iis ‘so positioned as to provide an angle at

27 which is slightly in excess of a right angle,

When ‘the tank is buried, the plumbing of the

standpipe 18 will assure that any water col-
lecting in the tank will lie to the right of the

sump 23 until such time as the amount of water,

will exceed a depth of 1’ or 1%’ afier which
it will flow into the:'sump 23, the excess col-
lecting ‘thiere over and above that expected to
be present after the tank has been tested hy-
draulically in its pressure test. :

Both ends of the cylindrical shell are closed

by caps 31 and 32 secured by welds, 33, The cap’

30

35

40

46

is apertured as at 88 to receive the well member -

35 welded therein as at 36 to provide a cavity
37 in the tank, ahd the tank is preferably con-
" structed and assembled in this order. .

Standpipe construction

The standpipe 16 comprises a cylindrical cas-
ing 38 closed at the top by a wall 41 spaced
from the top 42 a sufficient distance to provide
arecess 43 therein, . | '

Referring to Figs. 3, 8 and 10, a slip tube gauge
44 i5 threaded into an- opening 48 in the wall
41 where the lower end 46 of the gauge thereof
enters the. sump 23.
vided with a stop 47 which prevents complete
removal of the slip tube gauge and in addition
to the slip tube gauge functioning in the con-
ventional manner to determine the level of the
liquid in the tank, the stop 47 has an opening
51 therein with the mouth of the opening close to
the bottom of the sump 23 so that water present
in the sump will be evacuated through the slip
tube gauge whenever the slip tube gauge is all
the way. down and the.top is vented in the same

manner in which the slip tube is employed as &

gauge. . The slip tube gauge would be left open
as long ag. it was- discharging water and could

50

at §2 as secured in the threaded opening 53.
The fill pipe s 50 constructed and arranged that
it can be completely assembled ouiside the tank
and inserted inte place in the standpipe 18§
through the opening 53. The top of the fill pipe
52 is provided with & back pressure check valve .
which is opened by the pressure forcing liquid
into the tank and the bottom 58 thereof is
threaded =at: 65, as. more particularly shown in
g, 7, t0 receive a fitting 56 having a discharge
opening §7 from the side thereof and a flap
shutoff valve 58 pivoted as at 61 on the bottom
and outside thereof where it is easily assembled.
The flap valve 58 is held normally opened by
a weight 62 upon the other end of a curved arm

trol the movement of the valve 58. A recess 64
protected by a shielding lip 88 receives the flap
valve 58 in onhe side of the fitting 58 where it
is protected against & closing action of the flow
of liquid passing down the pipe, through the
opening 51. The valve 58 and the weight 82 are
so balanced as supported by the pivot 64 that an

. appreciable upweard pressure upon the weight 62

will cause the flap valve 58 to leave the recess

84 and enter the path of the incoming fluid. .
The fiowing fluld then causes the valve to close -
and when closed the valve positively stops the

flow of liquid into the tank in a manner pre-

venting the filling of the tank above a prede-

termined level. A valve actuating means that is

responsive to thé level of the liquid in the tank,:
such as a float 66 is employed to actuate the

valve and supply the required upward pressure at

the proper time in the filling operation,

In order to actuate the valve B68: the float 66
is mounted upon an arm §7 which is pivotly
mounted upon the same axis 61 as the valve and
in the preferred embodiment of the invention the
float arm 67 engages a stop 88 upon the weight
82 as the liguid and float 66 approach the pre-
determined safe filling level. :

Although in less expensive installations, the
float 66 might serve as a weight, it is preferred
that the weight 62 be provided and be movable -
separately from the float away from the arm 67
as the flap vaive 58 is closed. In this way sthere
is no straining of parts when the valve 58 is closed -
auickly by the incoming liquid and once the ligquid
supply line is turned off at the service tank, a.

" yent-hole Ti will permit the liquid to drain.

65

The lower end 46 is pro- .
@0 .

65

70

be closed agaln whenever liquefied gas began

to flow. .
The, tank is filled through & fill pipe indicated

%

through the flap valve and permit the weight 62
‘to reopen the valve 58. o . :

1t is preferred that the opening 81 be directed
towerds the left end of the tank:as shown in Fig.1
whereby the eddy current develeped by. the in-
coming liquid will tend to keep any water con-
densation in the tank away from the liquid educ-
tion tube 10. - ) .

In this way a positive shutoff is provided to pre- -
vent an overfilling of the tank, thereby avoiding -
the deficiencies of conventional practice in which
vapor return gauges.are inadequate due to the
peculiar nature of the liquefied petroleum gas.

‘With certain conventional devices the continu-

ance of filling pressures in the tank cause &
liquefication of the gases already there and the
level continues to rise regardless of a dip tube -
vent. . : ‘

Although a vapor return connection is not en- .
tirely necessary, one is shown at 12 as threaded
into an opening 13 in the wall 41. A safety check
valve (not shown) is provided in the vapor return
12 which is opened when the nozzle of the vapor
return hose is connected thereto.



A pressure-gauge T4 and a safety relief valve
. 89 are mounted upon the wall 41 and also a shaft
15 which can be manually turned by the winged
‘handle 78 to control the passage of liquid through

the eduction pipe 'Il, more specifically descrlbed_

hereinafter, :

The lower end of the shaft T8 is provided with
a8 wrench socket 18 having a flared mouth 8i
which serves as a guide to engage with the valve
shaft 82 which controls the operation of the educ-
tion tube 70. . : .

When the tank is buried in the ground, the
upper part of the standpipe 18 is located in g

concrete box or vault 83 having a cover plate 84
" secured thereto by bolts 85. The cover 84 seals
the space 88 and & vent 81 is provided for free
venting of the vault to atmosphere In the event
the safety relief valve is called upon to function.
In order to prevent water from collecting in the
recess 43 at the top of the standpipe the walls of
the standpipe are drilled as at 88 just above the
wall 41 to drain water collecting in the recess 43.

Eduction cavity—General construction
Referring now to the eduction cavity 37 the
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- -opening 121 therein to maintain an equalization

10

15

well member 3§ is a fabricated construction com-

. prising a cylindrical tank or shell 8 which is
about 6’ to 8’ in diameter and the same in
length. The shell 81 is closed at its innerend by a
- Plate 92 welded marginally thereto and the outer
end has a wall 83 which is 2 or 3’ high. The
opening above the wall 83 is sealed by a head 94
and gasket 8§ held in place by bolts 98, :

4. Eduction cavity shown in Figure #1 _
Referring to Figs. 1 and 2, the plate $2 is per-

3

of pressures between the atmosphere and the
eduction cavity 31. The head 34 is also provided

‘with a Hquid level drain or opening 122 which

prevents the cavity
above a predetermined point, - -
. The cavity 31 is filled preferably by an anti- -
freeze 120 non-miscible with water and in or-
der to prevent any water seeping into the cavity
31 and forcing the anti-freeze out, the drain
opening 122 is connected to a sump pipe 123
extending to the bottom of he cavity 37 so that
any liquid bead developed in the cavity 37 will
force the water collecting at the bottom thereof;
out through the opening 122. Otherwise the .
vent opening’ {2{ iz provided with a tube 124
to trap air above the Hquid Jevel and prevent a
flooding of the cavity 37 in event an excessive
amount of waler is present ai any one time
B. Eduction cavity shown in Fig, 4

To the- extent that the parts are alike in the .
two modifications, identical numbers have been
used, and to the extent that the parts are sub-
stantially identical, the suffix “A” is used. -

In Fig. 4 the embodiment is shown by which

37 from being filled with liguid

“the Hquid stored in the tank is employed ag the

anti-freeze solution in the cavity 37.  Although
the coil 28 may be employed or not employed in
either or both of the embodiments illustrated,
depending upon extreme gas withdrawal con-

ditions expected to be experienced in any par-

ticular instaliation, the embodiment shown in -
Fig. 4 ig illustrated without the coil. - : .
' In Fig. 4 the plate 94a is one without -any

-.openings therein so that pressures inside the

forated to receive the two ends of a revaporation -
coll 25 at preferably vertical spaced points in '

which the outlet end 97 of the cofl is low enocugh
‘0 pass through the wall 93. In this construction
when the coil is welded in place ag by welds 88
the coll is rigidly supported and held in place at
three spaced poinis. '

Referring to Fig. 8 a shutoff valve fitting 101}

.is threaded into the plate 92 through the opening

102 and comprises a main

8 valve compartment 104
fied gas i3 conducted by the liquid eduction pipe
78 through an inlet passageway {08 and from
- which an outlet passage 198 leads from the valve
epening 107 controlled by & valve member i98.

1t is preferred that the vaive

- valve, }
Hquid, so that the valve compartment 184 can be
located upon the pressure side of the valve. Then
there is no need for packing where the valve gtem
82 is threaded through the valve cap il asat §i2.
- - Thus, as already mentioned, the flow of lique-

fied gas from the tank into the eduction cavity
is controllied by the handle 18
standpipe 18. i )

The outlet passage 188 of the valve body 183 is
connected to a first stage regulator 113 by means
of couplings { 14 .and s short elbow 118, one of the
couplings comprising a union so that the regulator
may be removed and attached at will. The out-~

therein to which lique-

body portion 193 having -

be a negative type
1. e. one, opening against the flow of the :

0

tank {1 and inside the cavity 37 may be equal-
ized without any leakage through the head 94a.
Equalization is had by means of & .manual
shutoff valve {31 threaded into the bottom wall
of the cavity as at 132, The valve 18§ is gon-
{rolled by a shaft 183 extended through the wall
932 and sealed by = suitable packing (not shown)
and when opened said valve permits free flow
of liquid between the tank 1{ and the cavity 37.
-In order to provide for convective circulation -
of liquid through the cavity 37 an excess Sow
check valve i38 as more particularly shown in
Fig. 9 is threaded into the boss {36 to seal the.

_cavity 37 from the tank when there is an: ex-

.eeay flow from the tank into the cavity 37.

The excess flow valve i34 is

of the slug type
mountable and removable from

the inside of the

‘cavity 37 either as a complete unit or part by

part.  The valve casing 136 which carries the rest

-of the parts is threaded into the welded boss 135

at the top of the -

let side 148 of the regulator is connected to the -

upper end (17 of the coil 2§ by & pig-tail (28 so
that liquid withdrawn through the eduction tube
10 passes through the valve 181, the regulator 113,
the coll 28 and out to a second stage regulator § {8
which reduces the ultimate gas pressure to 11°* of
water column for use in a dwelling,

The head 94 as shown in Mg. 1 has a vent or

70

k(]

ag at 137 and when withdrawn, serves to remove
the valve as a unit. The valve casing 138 re-
celves a threaded plug 138 therein which is pro-
vided with & valve seat 141 and a shoulder 142
which co-operates with the slug check 143 and
& spring 144 by which the slug check 148 is nor-
mally urged away from the seat 141. In event
1t is desirable to yemove only the vaive parts,
the plug 138 may be looseried while the casing
138 is held tightly in’ place thersby permitting
repair and replacement of ‘the valve in whole or
In the event it becomes desirable to service the -
regulator 113 in Fig. 4, the valve 31 is closed .
and the bolts 95 loosened. This will permit the -
sudden escape of pressure from the cavity 37
and the excess flow check valve will close auto-
matically. The cavity 31 will then .evacuste



itself end the heed 84a meay be completely with-
drawn to service the regulator. -
) First stage regulator

" The regulator comprises a unitary body 1]
provided with radially disposed fins 146 cast in-
tegrally therewith to absorb heat from the liquid
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in which the regulator is disposed, to supply that

‘heat to the liquefied gas as it is vaporized.

In the construction shown, the inlet passage-
way 141 leads to a downwardly opening valve
port {48 which is closed by 8 vertically movable
centerpiece 151 carrying & seat 152 and a seat,
retainer 163. ' - o

The centerpiece is forced upwardly by a back
cap spring {54 held in place by a backcap 58
threaded inte the body 145 as at 196. A yoke
167 spans the port 145 to support the seat. At

its top, the yoke 157 is threaded to receive the

diaphragm (61 which is held in place by a thread-
ed diaphragm -plate (62. Marginally, the di-
aphragm 161 seals the expansion compartment

10

15

20

163 and is held in place by a bonnef i64 which -

carries an adjusting screw 165. The adjusting
serew serves to regulate the pressure exerted by
a, spring 166 supported thereby so that -the
spring 166 opposes the action of the back cap
spring 154 to hold the seat 152 away from the
port 148 thereby permitting free flow of lique-
fled gas through the port 148 until the pres-
sure differential is built up against the lower

‘30

face of the diaphragm sufficient to close the -

valve (52, g . :

The space in the bonnet above the diaphragm
is vented to atmospheric pressure through a vent
pipe 161 secured thereto by a union (68 having
a flare nut 171, :

" In the particular embodiment shown in Fig. 1
the tube {67 opens into the interior of the cavity
31 and into the anti-freeze liquid 128 to prevent
water condensation therein, while in the embodi-~

-ment illustrated in Fig. 4 the tube 167z opens

- outside of the cavity through the wall 83a. In
this last instance, there is Httle danger of s freez-
ing of any moisture that might get into the tube
167a, because it is completely submerged in the
e:‘rtst_l' warmed liquid circulating through the cav-
i v . - . . . !

: Second stage reduclion !

The cutlet of the regulator 113 is connected to
the second stage regulator by a service conduit
181 which may be made of any suitable length
to locate the regulator ii8 inside or outside the
dwelling or in the basement or upon the first floor
of a dwelling wherever it is found desirable to
-locate the regulator.

“The regulator 118 receives the gas under 6#

88

45

to 20# pressure from the first stage regulator §13,

-and reduces it to & working pressure of 11"’ of
water column, the pressure ‘conventionally used
with gas burning appliances. . .

vAssembly )

In assembling the eduction cavity all the parts
are assembled thereto and the unit is then in-
serted inte the opening 34 and welded in place
by the weld line 38 after which the valve centrol
shaft 18 is inserted and lowered to engage the

socket 18 over the handle 82 as guided by the’

fiared mouth 8. The mechanic can see fo do
this by looking through the relatively large open-
ing 53. Thereafter the fill pipe 52 is mounted

76 .

in the opening B3, the slip tube gauge is inserted

and the fittings mounted upon the plate &{. The
tank s then ready for shipment and in its as-

({]

.~ The cover 84 for the

sembled form it is evident thet all the iﬁxportant
parts are protected from damsage in fransit.
Installation ' '

As already mentioned the tank is buried below
the frost line. Before the earth is filled into the
trench around the tank the cavity 37 is attended

to. In event the embodiment shown in Fig. 1

is employed the fill plug at 121 is removed and
the cavity 37 filled with the non-miscible liquid
to a level at which it begins to run out of the
drain vent 122. . v

In event the embodiment is installed which is
illustrated in Fig. 4, the shaft 132 is turned to
open the valve {31 before the earth is filled in
the trench. :

After the tank is covered with earth, the stand-
pipe 18 being free of side obstructions, the con-

~ orete box 88 may be received and lowered in place

with a snug fit around the standpipe. There-
after the filling of the trench in which the tank
is placed is completed. )

box 83 may be removed
&t any time during the operation and the fill pipe
connected with the source of liquefied petroleum
gas under pressure. In event a vapor return con-
nection is provided, this also is connected with
a supply tank to equalize the pressures between
the supply tank and the- storage tank, The
weight of the float 86 or weight 62 wili maintain
the check valve open to permit the liquefied gas -
to enter the tank, the level of which gradually
rises until it comes in contact with the float 68.
Thereafter the float moves from a position in-
clined to the vertical to & positioned inclined to
the horizontal and thereby increases its effective -

-Jeverage during the lost motion between the float
arm and the valve arm. Thereafter the float

moves the valve outwardly gradually into the
path of the incoming lquid far enough for the
liquid to pick up the valve and close it; thereby
obstructing the further flow of liquid gas to the
tank and assuring that the tank will not be filled
above a predetermined level. ‘ ‘
During or after the fliling operation the valve
104 may be opened to place the tank in operation.
Thereafter liquefied gas will flow to the first stage
regulator and be there reduced in pressure and
simultaneously supplied with heat from the liquid
body in which the regulator body is submerged. -

The hest absorbed from the liquid body is re- -

placed convectively through the walls of the cav-
ity 31 (Fig. 1) or by convective circulation of
the liquid in the tank through the openings in
the wall 87. As heat is absorbed in this relation-
ship the body of liquid in the tank replaces it
with heat absorbed from the earth.

Thus, it will be seen with the present construc-
tion that heat units are supplied girectly in a
new and improved manner to that part of the
system, namely, the first stage regulator, where
the greatest refrigerating effect is experienced.

Consequently, although several preferred em-
bodiments of the invention have been discussed
and described herein, it will be apparent to those
skilled in the art that various changes, modiflca~
tions and alterations may be made without de-- '
parting from the. spirit of the invention, the
scope of which is commensurate with the claims.
What is claimed is: S o
1. In & liquefied petroleum gas system, a tank
comprising a cylindrical central shell having an
aperture and & side opening therein, a standpipe-
secured in said aperture, a cup covering the open-
ing and providing a Water sump, end members for




the shell, one of said members having an open-
. Ing therein, a well in said opening, an eduction
member mounted upon the standpipe and termi-
nating in said cup, a liquid eduction tube mounted
upon the well, a pressure reducing regulator con-
nected to said eduction tube, a closure for the well,
anti-freeze means in said weli in contact with

said regulator, a valve between the eduction tube

and regulator and means mounted upon the
standpipe for operating said valve. :

2. In a liquefied petroleum gas system, a tank:

having an opening in the top thereof and an aper-
ture in the end, a standpipe mounted in the open-
ing, a. well mounted in the aperture, a liquid
eduction tube including a pressure . reduction
means mounted in the well, a vaporization coil
mounted upon the well, an anti-freeze material in
the well in contact with the wall of the well and
the regulator, and means for controlling the flow
of liquid through the tube operable from the.
standpipe, , .

3. In a liquefied petroleum gas system g .tank

construction comprising a shell including means -

for filling the tank, ‘a cavity in one end of the
tank, a closure for the cavity, a pressure regulator
disposed in the cavity, a gas eduction conduit com-

prising one section leading from the interior of’

_the tank to the regulator and a service line lead-
ing from the regulator to a place of consumption,
and lquid means in the cavity in contact with
the regulator body and the wall of the cavity.

4. A liquefied gas dispensing system comprising .

8 tank, a standpipe, means carried thereby for
filling the tank, 8 pressure reduction regulator

having a bonnet and located below the level of the °
filling limit of the tank and in heat exchange con- -

tact with the convectively circulating contents of
‘the tank, and a vent for venting the bonnet of the
regulator {o pressures lower than tank pressure,
5. A lquefied gas dispensing system comprising

a tank buried in the ground and having a body
~of Hquid therein absorbing heat from the sur-
rounding earth, a gas conduit including & pressure
reducing regulator in heai exchange contact with
said body of liquid, means' ahead of the pressure

reguiator for controlling the flow of gag through

the conduit, and means accessible from above the
ground to control said last megns. :
- 6. A liquefied petroleum gas dispensing system
comprising a tank buried in the ground below the
frost level, a pressure reducing regulator disposed
below the fill limit of the tank, and a body of
liquid supplied with heat from the tenk in con-
vectively circulating contact with the reguiator.
7.- A liquefied petroleum gas dispensing system
comprising a tank buried in the ground and hav-
ing a liquid therein absorbing heat from the sur-
rounding earth, angd a pressure reducing regulator
;lisposed in said liquid and receiving heat there-
rom. _ ‘ . . :
8. A liquefiedd. petroleum gas dispensing flash
system comprising a tank buried in the ground
and having a body of liquid therein supplied with
-heat from the ground, a first stage pressure re-
ducing regulator
body of Hquid and recelving heat therefrom, and
means connecting the regulator with g source of
liquefied gas under pressure, and a service line

disposed in contact with said
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B
trolled by said diaphragm, an outlet from the
housing upon sald other side, and means for con-
ducting Hquid to the valve from said Hquig educ-
tion conduit. Lo :

10. The process of vaporizing a Mquefied pe-
troleum gas comprising dividing a body of lique-
fied petroleum gas"in several parts, passing one
part through s metal body in heat exchange rela~

" tionship with the other part confined to circulate
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convectively and reducing to & predetermined

pressure the pressure of said one part while in
‘contact with the body, withdrawing from the body
the pressure reduced part to a point of use and
continuously supplying heat to said oiher part

from a source including the earth. ;

+ 11."The process of vaporizing a liquefled pe-
troleum gas below the frost line in the ground

comprising passing the liquefied gas through a

metal body, supplying the body with heat from a

Hquid circulating in direct contact with the body

and simultaneously reducing the pressure of the

- . Hquefied gas in the body to a regulated pressure

and supplying the liquefied gas with large quanti-
ties of heat from the body. . . .
12. A lquefied gas dispensing system compris-
ing a tank buried underground to receive heat
therefrom below the frost line, means for filling
the tank from above ground, a cavity in the wall

- of the tank, a regulator mounted in the cavity, a
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closure for the cavity, means for educting the con-
tents of the tank to & point of use through the reg-
ulator, and means for conveying hest from the

" contents of the tank to the regulator comprising
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an element in heat exchange relationship with the
regulator. : : .

'13. ‘The process of dispensing liquefied petrole-
um gas in its vapor phase at its point of use com-
prising bringing & flowing stream of liquefied pe-
troleum gas into heat exchange relationship with
a body of liquid, disposed in heat exchange rela-.
tionship with the carth below the frost lne, re-
ducing the pressure upon said flowing stream to

. & regulated pressure below the vapor pressure of

said flowing stream while said fiowing stream is
in heat exchange relationship with sald bedy of
liquid to vaporize said flowing stream, and con-
ducting the vaporized gas to the place of use,
14. A liguefied petroleum gas vaporizing appa-
ratus including, a tank adapted to be buried un-
derground to receive earth heat, condult means’
in the tank heving an inlet and an outlet and

" including a pressure regulating valve -connected
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leading from said regulator to a place of con-

sumption including s second stage regulator.

9. In combinstion with a storage tank, a liquid
educiion conduit, a housing in contact with liquid
in the tank, a diaphragm in the housing, one side
thereo! being “exposed to atmospheric pressure,

.the other side of which is exposed to discharge
pressure, s valve upon said other side and con-
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in the conduit means between the inlet and out-
let of the conduit means, part of the conduit
means constituting means for connecting the
pressure regulating valve with a source of liquid
petroleum gas, and a body of heat transfer liquid
in the tank surrounding the regulating valve ahd
sald conduit means to conduct earth heat from
the tank to the regulating valve and said conduit
means. ) ‘ :
15. A liquefied petroleum gas vaporizing appa-
ratus including, a tank adapted to be buried un-
derground to receive earth heat, an expansion and
gas storage element having a portion disposed in
the tank, a pressure regulating valve in the tank -
and connected with the expansion and gas stor-
age element, & liquefied petroleum gas supply pipe
for connecting the pressure regulating valve with -
a liquefied petroleum gas supply, & body of heat
transfer liquid in the tank surrounding the regu-

Jating valve and said portion of the expansionand -

gas storage element to conduct earth heat from

-the tank to the regulating valve and said portion

of the expansion and gas storage element, a dis-
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charge pipe connected with the expansion and gas -

storage element, and & low pressure regulating
valve interposed between the storage element and
said discharge pipe. - : ‘
16. A liquefied petroleum gas vaporizing appa-
ratus including, a tank adapted to be buried un-
derground to receive earth heat and having a body
of heat transfer liquid therein, an expansion and
vaporizing coil having a low portion thereof in
the tank in heat exchange relationship with the
liquid therein, a pressure reducing valve within
the confines of the tank in position to receive heat
from said liquid, said valve being connected with
the expansion and veporizing coil, means for con-
ducting liquefied petroleum gas to the valve un-
der pressure, & service conduit means connected
to the expansion and vaporizing coil, and a low
pressure regulating valve in said condult means.

" 17. A storage tank for liquefied petroleum gas,
a liquid eduction tube and regulator mounted
within the contour of the tank, and means for
sealing off the regulator from the pressure exist-

_ing in the interior of the tank at will whenever it

is desirable to service the regulator including &

housing for the regulator, and & removahle wall’

secured to the tank for providing access to the
regulator. . '

18. In a liquefied petroleum gas dispensing sys-
tem, a pressure reducer for flash vaporizing lique-
fied petroleum gas comprising a body defining a
valve compartment, said body having a passage-
way therethrough terminating in a valve port
opening into the compartment, a valve member
cooperating with said port, means responsive to
the pressure in the compartment for controliing
the action of the valve, and means upon the body
for absorbing heat from the environment of the
body to supply the latent heat of vaporization to
the liquefied petroleum gas present in sald com-
partment in its liquid phase. o !

19. A lquefied petroleum gas vaporizing appa-
ratus including a tank adapted to be buried un-
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inlet of the expansion and gas storage element,
means connecting the pressure regulating valve
with a source of liquefied petroleum gas, and &
body of heat transfer liquid in the tank surround-
ing the regulating valve and said portion of said
expansion and gas storage element to conduct
earth heat from the tank to the regulating valve
and said portion. )

20. The process of vaporizing a liquefled pe-
‘troleum gas comprising passing liquefied gas in
its liquid phase into a metal body, supplying the
body with heat from & convectively - circulating
body of liquid outside of the metal body, simul-
taneously reduéing the pressure of the liquefied
gas present in the metal body to & predetermined -
pressure, and supplying said body of liquid with
heat from the ground.

21. In a liquefied petroleum gas dispensing sys-
tem the combination of & tank constructed to be
buried in the ground below the frost line, an ex-
pansion regulator for vaporizing liquefied petro-
leum gas disposed below the fill limit of the tank
in position to be supplied with latent heat of
vaporiza.tion from the contents of the tank by con-
vective circulation of liquid in the tank when
liquid is present in the tank.

22. A liquefled petroleum gas dispensing sys-

' tem comprising a tank constructed to be charged
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. pregent in & metal
“supplying the metal body with heat units from.a

derground ‘to receive earth heat, an expansion

and gas storage element having an inlet and an
outlet and a portion thereof disposed in the tank,
a pressure regulating valve connected with the
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with a body of liguid and to confine the liquid to
conveciive circulation, a pressure redueing expan-
ston valve for vaporizing liquefied gas disposed to .
be bathed with liquid in the tank in heat exchange
relationship therewith when the tank is charged -
with liquid whereby latent heat of vaporization
required to vaporize liquefied gas handled by the
valve is supplied from said body of liquid. .
23. The process of substantially completely va-
porizing & liquefled petroleum gas comprising si-
multaneously reducing to & predetermined pres-
sure the pressure upon the liquefied petroleum gas
body in its liquid phase and

warm body of liquid circulating in direct contact
with the body and in heat exchange with the
earth. o
- HAROLD L. NORWAY.




