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This invention relates to a method and appa-'

* ratus for dispensing gas material, particularly
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gas material which is eonveyed and stored in the
liquid phase, and has for ifs object to provide a
procedure and suitable means for effecting the
discharge of gas to consuming apparatus at a
desired substantially constant pressure. .
‘More specifically, it is an object to provide steps
and suitable means for effecting withdrawal of
gas material from liquid and gas phase storage
means in 2 manner whereby the pressures of the
respective discharges are controlled and the con-
suming apparatus is contiluously served with
gas material at the desired pressure or pressures.
Another object is to provide a.system having a
relatively great discharge capacity that is capable
of conserving the normasal evaporation without
waste with substantially a minimum of invest-
ment in equipment. To this end, the apparatus
in the system of the present invention incor-
porates receiving means for gas material in the

gas phase, the whole being arranged to supply’

gas at a relatively constant hxgh pressure, when
desired.

Other objects of the invention will in part be
obvious and will in part appear hereinafter.

- The invention accordingly comprises the sev-
eral steps and the relation of one or more of such
steps with respect to each of the others, and the
apparatus embodying features of construction,
combinations of elements and arrangement of
varts which are adapted to effect such steps, all
as exemplified in the following detailed disclo-
sure, and the scope of the application of which
will be indicated in the claims.

. For a fuller understanding of the nature and
objects of the invention reference should be had
to the following detailed description taken in con-
nection with the -accompanying drawings, in
which:

Fig. 1 is a view partly in section, partly in ele-

vation and partly conventional, showing an ar-.

rangement of apparatus adapted for the practice
of the invention;
Fig. 2 is a similar view showing a modified form
of apparatus;

Fig. 3 is an enlarged sectional view showing the

construction of a suitable form of back pressure
regulating valve that is employed in the discha.rge
systems illustrated in Figs. 1 and 2; and .

Fig. 4 is a similar view of a reduclng pressure
regula‘tor shown in the systems illustrated in Figs.
1 and 2.

Liquefied gases intended for industrial con-

sumption, such as liquid oxygen, nitrogen, meth-

'(01 62—1) .

ane and the hke, with which the method of the
present invention is practiced, are conveyed in
the liquid phase within portable containers of the

heat insulated variety to the place where the gas

material is to be consumed. As such, liquefied
gases may be transferred at the place of use to

60

a second vessel, which is permanently installed at -

the place of use, or the portable container may
be temporarily left at the place of use and with-
drawals made as desired therefrom for the- pur-
pose of consumption. .

According to the present mventlon the lique-
fied gas is transferred to a second vessel which
is also a heat insulated container of the storage
variety. Economies may be effected in the use
of gas material stored in such containers, since
gas material may be withdrawn either in the gas
phase, or in the liquid phase, provided there is
associated therewith suitable means for convert-
ing the liquid pha,se into the gas phase at the de-
sired pressure for use in the consuming appara-
tus. In the present invention, this is accom-
plished by providing means for vaporizing the

liquefied gas as withdrawn and confrolling the

pressure of discharge. . In order to conserve the

- normal evaporation from the storage container,

one or more gas receivers are arranged to com-
municate with the discharge system and to hold
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gas material in the gas phase and store the same -

under a continually increasing pressure, provi-
sion being made in the distributing system to uti-
lize a desired portion of this accumulated gas
initially upon demand from the consuming appa-
ratus before withdrawals of gas material in the

‘liquid phase take place.

Referring now to the drawings and partwu-
larly to Fig. 1, 10 denotes generally a container
for liquefied gas of the insulated type, which has

_an inner vessel 11 of the pressure variety having

a spaced lining or basket 12 adapted to receive
and hold a charge of liquefied gas. The whole

is enveloped in.a suitable outer jacket or cas-

ing 13, whieh is substantially closed except
where pierced by conduits that provide filling
and withdrawal means for the inner vessel. The
filling means is here shown as comprising a short
conduit 14 having a closure at the outer end.
A safety valve 15 also communicates with the
vessel 11 and provides convenient relief for ex-
cessiye pressure. )

A conduit 16 having its open end reaching
nearly to the bottom of the vessel 11 comprises
the liquid phase withdrawal means which com-
municates externally of the container with one
end of & heating or vaporizing means 17, which
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may be of any suitable variety adapted to impari
heat relatively rapidly to the liquid traversingthe
This vaporizing mesns mey convenieni-
ly comprise & plurality of convolutions or eoils
arranged in the fashion of & conventional heat
radiator. The gas material, if sufficienily heated,
may be discharged directly to consuming ap-
paratus. :
The heating and vaporizing means 17, msy,
of course, have any convenient location and may
be arranged to absorb heat divectly from the
atmosphere at normal temperatures. It is pref-
erable, however, to associate with the healing
and vaporizing meens an agent for imparting
heat in-order o mccelerate the attainmment of
the heating effect desived. The heat applying
agent may be of any suitable character, but as
the gas material here being hested is at rels-
tively low temperstures, it iz preferable that
the heating agent be not one which has a rela-
tively high freezing point and is preferably no
of an aqueous nature. Air is o suitable heat
applying agent, and when employed for this

‘purpese may preferably be additionsily hested

by a suitable air heating mesns. ‘To thiz end,
eleciric air healing means. are conventionslly
shown by way of ezample; this electric heating
means comprises o rvesistance heating grid 18
connected through service conduciors 19 with
supply buses 20, the heating effect being cons
trolled by the confrol of the heating current
which is here indicated s effected by switch
means 19°.

In order to produce a discharge of Houid from
vessel 11, means for building pressure within
the vessel 11, ave provided. Such merns may
conveniently comprise a conduit 21 arranged
to communicate with the gas space of the pros-
sure vessel 11 and lead to o vaperizlng vesse
22 arranged to absorb heat from the stinosphere
end disposed on the exterior of the insulstion
employed in the container shout the vesesl it.
A seeend conduil 23 leads from the vessel 22 to
& point below the lquid Jevel Iz the pressure
vessel 11. The admission of Hauvld to the vessel
22 is controlled by valve 23’ which may be hand
operated, as shown, By vaporizing lounid in the
vaporizer 22, pressure mey be built in the vesge
gel 11, g5 desired,.

The heating and vaporizing meons 17, under
the influence of the pressure generated, dis-
charges intc & service conduit or customer’s pipe
line 24, which has a pressure regulator 35 there-
In designed automaticelly {0 maintain subston-
tially constant the pressure on the customer’s
side of the pipe line indicated at 34°., “This reg-
ulator may be of any conventiona? design, o sulf-
able construction being fllustrated in Fg, 4, and
hereinafter more fully deseribed. :

A gas phase withdrawal condult is shown 2t
26 leading from the gas space of the vessel 11 and
communicating through a conduit portion 27
with the main discherge condult 24¢°. A gas re-
ceiver 29 is connected by the -condult poriion
28 with the conduli 28, the discherge through
this conduit being controlled by suitable means
such as & valve., An sutomatic valve is pref-
erable, a back pressure regulating valve 30 is
accordingly shown in the condult 28; details of
the valve 30 being shown in Fig. 3, aid herein-
after more fully described. A hand valve may
be provided in addition, as shown st 31. Also,

8 hand valve, as shown at 32, may be provided

in the conduit 16. .
To insure thait the pressure of the gas sup-

‘I8 reached, for example,
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plied in the gas phase, for example, from the re-
celver 29, Is reduced to & desired value, o second
pressure regulating valve 33, similar to that af
25, is preferably disposed in the conduit portion
27. This valve i8 advantageously set to reduce
the pressure of the gas supplied in the gas phase
to a value slightly in excess of that supplied from
the pressure regulator 25. In this way, the gas
in the gas phase is first employed to supply the
demand before the liguid phase withdrawals are
utilized. o

In operation, the vapors normally genersted
in the vessel 11 from heat leskage when ther
is no discharge to consumning spparstus accu-
mulate therein until a predetermined pressure
e prassure ‘of 200
Ibs./square inch gage, determined by the setting
of the back pressure regulater 30. When this pre-
determined value is atteined, the valve 30 cpens
automsatically and gas passes by wey of the con-
dults 26 and 28 into the receiver 29: the vaives
31 and 32 being normally opzn. The vapors thus
generated are stored in the receiver 929 until
the Hmiting high pressure is resched when the

safety valve at 15 opens until an excess pres-

sure is blown off; the gas receiver being, of course,
of such dimensions as to receive and store with-~
out blow off the vepors which are thus gener-
ated during an anticipated period of no demsnd.

o]
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If now consuming epparatus be connected to 105

make demand upon the conduit 24’, the storsd
gas material will flow through the conduifs 25,
27 end 28, the open: back pressure valve 30 and
the regulator valve 33, which reduces the pres-

sure of the stored gases to o desired service velue, 11

for example, to 145 Ibs./square inch gage pres-
sure. It is seen thab the consuming spparatus
will Be supplled with o supply of gas at sub-
stantlally constent pressure. If the demend con-

tinues so long and the stored gas is used up to 3

an extent such that the pressure drops to 2 value
close o the value to be maintained in the supnly
main 24°, the valve 30 closes, while valve 33 re-
meins open. But when the pressure in conduit

24" dreps to o predetermined value which is 3

slightly lower than the pressure delivered by reg-
ulzbor 33, then regulator 25 opens. Gas ma-
terial in the lguid phase will now pass oui
through the conduit 16 and become vaporized
by the heot supplied to the vaporizer 17, thiz
vaporized gas material passing through the con-
nections 24, the reducing regulator 25 end the
condult 24, The flow of liguefled gas from the
vessel 11, is mainteined by maintaining o pres-
sure in the vessel 11 ot o suficient value, which
may be determined visuzlly from gsges (not
shown in the interests of clearness in the draw-
Ings), and i¥ the pressure falls below the desired
value, the velve et 23’ is opened to permit & fow
of lguid info the vessel 22 8t a rate suficlent
to builld the desired pressure. Upon cessation
of demand, the valve 23’ is closed; otherwise,
pressure accumulates In the vessel 11 at o rate
greater then desived.

In the form of the invention illustrated in Fig.

3, the apparatus depicted differs from that shown
in Flg. 1 mainly in the provision of means for
asutomatically bullding pressure within the vessel
11, which ere auxiliary to or a substitute for the
hentlng vessel shown In connection with Fig. 1.
Referring specifically to Fig. 2, 40 denotes gen-
erally & container having an inner vessel 41 of
the pressure variety and having a spaced lining
42 for holding the charge of liquefled gas. This
container has an outer casing 43 for supporting
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the insulation and is provided also with a filling
conduit 44. A safety valve 45 communicating
with the gas space of the pressure vessel, and a
liquid phase withdrawal conduit 46 depending
into the liquid within the vessel 41 in a
manner similar to that shown at 16 in Fig. 1,
are . shown. The conduit 46 also communicates
with oné end of a heating or vaporizing means 47
that is. connected to communicate with a heat
exchanging means 48 submerged in the liquid
within vessel 41. The other end of this latter
means connects with a second heating or vapor-
izing means 49, the two heating means 47 and
49 being external to the container and pref-
erably associated so as to be warmed by a single
heating agent, which may be electrical, as indi-
cated in Fig. 1.

In order to build pressure in the vessel 41 at
will independently of the heat exchanging means
48, there is provided an exposed vessel 52 with
connections 51 and 53 controlled by a valve 53’,
similar to the arrangement shown in Fig. 1. Gas

material vaporized in the heating means 47 and:

49 is discharged into a main supply conduit 54,
which has a.pressure regulator 55, similar to that
shown at 25, and in Fig. ¢, for the purpose of
maintaining a substantially constant pressure on
the consumer’s side 54’ of the main discharge

" conduit. A gas phase withdrawal conduit 56 is

arranged to communicate by way of conduit sec-
tions 57 and 58 with the main discharge conduit
54, and a gas receiver 59; the latter being con-
nected to the gas phase withdrawal connection 56
by way of a conduit 60 and has valves 61 and 62
interposed to control the connections 56 and 60,
respectively.

. This second form of device has automatic back
pressure valves at 64 and 66 introduced in the
conduit sections 57 and 58. These back pressure
valves are designed automatically to open upon

the attainment of respectively desired back pres-
- sures on the supply side and to close when such
back pressures fall below the desired values. In’

this system, it may be desired to bleed off a cer-
tain amount of gas in the gas phase from the
receiver 59, even though the pressure is not suf-
ficient to cause the valve at 64 to open. In order

- to effect this without disturbing its seating, a by-
‘pass is preferably provided about this valve, as

indicated at 63, a hand valve 63’ being preferably
provided to control this by-pass.

A connection 65 is provided leading from a point
intermediate of the valves 64 and 66 to the heat-
ing or vaporizing means 47. In this form of the
invention, the discharge from the heating or
vaporizing means 47 and 49 is also preferably
automatically controlled prior to the discharge
into the regulator 55. This is accomplished by
introducing a second automatic pressure reduc-
ing valve 67 that is set to reduce the pressure
to a point slightly above that to which the reg-
ulator 55 is intended to reduce the discharge
pressure. : :

In operation, this second form of device is sim-

; ilar to that shown in Fig. 1, except that the addi-

tional automatic means, here provided, secure a
wider range of automatic operation. The back
pressure regulating valve 64 is seen to provide
automatic means for cutting in and out the va-
porizers 47 and 49 upon the drop of the pressures
in the receiver 59 and in the gas space of the ves-
sel 41 below a predetermined value. When this
value is reached, flow of gas material in the gas
phase through the connection 57 is shut off by the
closing of back pressure valve 64 and the vaporiz-

3

ers 47 and 49 automatically cut in, so that with-
drawal of gas material in the liquid phase to be
heated in the vaporizers thereafter occurs. - The
back pressure regulator 66 here functions to cut in
the submerged heater 48 when the back pressure
in the vapor space in the vessel 41 drops to a pre-
determined value, the submerged heater when
thus cut in functioning to build pressure within
the vessel 41, so as to maintain the desired rate of

‘discharge of gas material in the liquid phase.

The setting of the back pressure valve at 64 is

thus seen to require only a slight advance over .

that at 66, for example, the regulator at 64 may
be set to close at 170 pounds gage pressure, where-
as, that at 66 may be set fo close at 165 pounds

gage pressure, The regulator 55 is set to reduce

the gas pressure of the gas material supplied
either from the receiver 59, or from the vessel
41 to the desired service value, for example, 150
pounds gage. The regulator at 67 would then

be set slightly in advance of the setting for the

regulator 55, for example, 155 pounds gage pres-
sure. '

In
both types may be installed in duplicate sets so
arranged that one of the members of each pair
may be cut out of service without interrupting the

both systems, the automatic regulators of ‘

95
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flow of gas through the other when it is desired

to effect repairs to the valves. A number of pres-

sure regulators for controlling the pressure of the

gas material delivered to various consuming de-
vices may also be used in place of the single regu-
lator on the pipe line shown at 25 and 55.

Fig. 3 illustrates a construction suitable for a
back pressure regulator of the character em-
ployed at 30, 64 or 66. Here, a main casing 70 is
shown as provided with an inlet port 71 and an
outlet port 72 which are connected interiorly by

means of a valve orifice 73, on which seats a valve

member 74, that is actuated and carried by a

‘valve stem 75. The lower end of the stem 75

operates in a guide sleeve 76 which is mounted
rigidly on the interior of the casing 70. The up-
per end of the valve stem 75 is secured to and ac-
tuated by a diaphragm 77 that closes the orifice
73. The diaphragm 77 is arranged to be actuated
differentially by the pressure existing within the
casing 70, communicated through the inlet port
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71, and an exterior pressure which is substantial- .

ly constantly applied, although desirably made

adjustable. Any convenient means for providing:

such exterior pressure may be employed, for ex-
ample, a coiled spring 78, which acts at its lower
end to apply pressure to the upper surface of the
diaphragm 77 and reacts at its upper end against
& mounting plate 79 that is carried by a cap 80;
the latter being secured on top of the casing 70 to
protect the diaphragm 77. This cap is prefer-
ably provided wih an adjusting screw 81 for rais-

ing or lowering the plate 79 and thus varying the

pressure which is to be applied to the diaphragm
1. .

The pressure regulating and reducing valve
shown in Fig. 4 differs from the back pressure
valve shown in Fig. 3 mainly in the fact that its
pressure on the outlet side acts on the diaphragm
to determine the flow of gas therethrough instead
of the back pressure on the inlet side. A casing 85

-is accordingly shown with an inlet port 86 and an

outlet port 87, and has a valve orifice 88 pro-
viding communication therebetween. This orifice
is provided with an adjustable seat member 89, on
which a valve element 90 seats when it moves up-
wardly, the seating member being carried by a
sleeve member 91, that is mounted on and ad-
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Justed by the screw member 92 which has g base
closing the bottom of the casing 85. The valve
element 80 has rigidly sttached thereto a piston
element 93 working in the sleeve 91, the upper end
of the sleeve being perforated to provide oriflces
84 to admit fiuid from the inlet of the casing to
the space above the piston for passage through
the valve when unseated. Reacting against the
downward movement of the piston 83 .is & spring
95 inserted between the base 92 and the under

face of the piston 93. 'This spring applics a con-

gtant upward pressure tending to seat the valve
¢lement 96. A valve stem 96 projects upwardly
from the valve element 90 through the valve ori-
fice and is arranged to be actuated by s dia-
phragm 97 closing the top. of the valve casing and
exposed to the outlet pressure. This outlet pres-
sure tends to seat the valve element upon the at-
tainment of a certain limiting value determined
by the exterior pressure on the diaphragm. In or-
der that this exterior pressure may be adjusted,
an adjustable spring 98 is arranged to bear down-
wardly on the diaphragm 97 and react against a
plate 59 that is adjustably carried by a screw 100
mounted in a casing top 101 that is secured above
the diaphragm on the casing 85. These autc-
matic valves are shown merely as exemplary of
varieties of such valves which may be employed in
the practice of the invention, but in themselves
do not constitute part of my invention. .

Since certain changes in carrying out the above
procese and in the constructions set forth, which
embody the invention, may be made without de-
parting from its scope, it is intended that all mat-
ter contained in the above description or shown in
the accompanying drawings shall be interpreted
as Nustrative and not in a limiting sense.

Having described my invention, what I claim -

&8s new and desire to secure by Letters Patent, is:

1. A method for dispensing gas material from
& storage container for liquefied gas having gas
receiving means connected to the discharge pas-
sage leading from the container, which methed
comprises discharging gas material in the gas
phase from both said container and said receiv-
ing means into said passage while the gas pres-
sure exceeds a desired working value, discharg-
ing gas material in the liquid phase when said
pressure becomes lower than said working value,

.and vaporizing the gas material in the liquid

phase as discharged.

2. A method for dispensing gas material from a
storage container for liquefied gas having gas
receiving means connected to the discharge pas-
sage leading from the container, which method
comprises discharging gas material in the gas
phase from both said container and said receiv-
ing means into said passage while the gas pres-
sure exceeds a desired working value, discharg-
ing gas material in the liquid phase when said
pressure becomes lower than said working value,
maintaining a desired pressure in said container
in order to obtain a discharge of gas material
in the liquid phase at a desired rate, and vapor-
izing the gas material in the liquid phase as dis-
charged. ,

3. A method for dispensing gas material from
& storage container for liquefied. gas having gas
receiving means connected to the discharge pas-
sage leading from the container, which method
comprises discharging gas material in the gas
phase from both said container and said receiv-

ing means into said passage while the pressures

within: said- container and recelving means ex-

ceed & desired value, discharging gas material

1,042,94¢

in the lquid phase from said container when said
pressures become lower than said desired value,
vaporizing the gas material discharged in the
liquid phase, and utilizing gas material thus
vaporized to vaporize a portion of the liquid ma-
terial in said contsiner.

80

4. A method of supplying oxygen in the gas '

phase obtalned from oxygen in the liquid phase
held in an insulated container having a discharge
pessage leading therefrom and a gas receiver
connected thereto, which method comprises col-
lecting normally evaporated oxygen from said
container during periods of non-consumption,
storing said collected oxygen in said receiver,
withdrawing oxygen in the gas phase from both
said container and said reéeiver during periods
of consumption while the pressures therein are
of predetermined value above a desired value in

g0

said discharge passage, withdrawing liquid oxygen -

from said container when the oxygen in the gas
phase fails to be above said predetermined value,
vaporizing the withdrawn liquid oxygen, and uti-

lizing oxygen thus vaporized to vaporize a por-.

tion of the liguid in said container whereby pres-
sure is built therein for accelerating the Wlth-
drawal of liquid oxygen.

5. A method of supplying oxyegen in the gas
phase obtained from oxygen in the liguid phase
held "in an insulated container having a dis-
charge passage leading therefrom and a gas re-
ceiver connected thereto, which method ecom-
prises collecting ' normally : evaporated oxygen
from said container during periods of non-con-
sumption, storing said collected oxygen in said
receiver, withdrawing oxygen in the gas phase
from both sald container and said receiver dur-
ing periods of consumption while the pressures
therein are of a predetermined value above a
desired value in said discharge passage, with-
drawing liquid oxygen from said container when
the oxygen in the gas phase fails to be above
said predetermined value, vaporizing the with-
drawn liquid oxygen, and automatically produc-
ing vaporization of a portion of the liquid in the
container whenever the pressure therein drops
below a second predetermined value.

8. A method of supplying oxygen in the gas

" phase obtained from oxygen in the liquid phase

held in an insulated container having a dis-
charge passage leading therefrom and a gas re-
ceiver connected thereto, which method com-

prises collecting normally evaporated oxygen

from said container during periods of non-con-
sumption, storing said collected oxygen in said
receiver, withdrawing oxygen in the gas phase
from both said container and said receiver dur-
ing periods of consumption while the pressures
therein are of a predetermined value above a de-
sired value in said discharge passage, automat-
ically causing the withdrawal of oxygen in the
liquid phase whenever the pressure of the oxygen
in the gas phase falls below said predetermined
value, and heating the oxygen withdrawn in the
liquid phase to vaporize the same and maintain
a desired pressure. -
7. Apparatus for dispensing gas material com-
prising, in combination, a container for liquefied
gas, gas and liauid phase withdrawal connections
associated with caid container leading to con-

suming apparatus, receiving means for storing -

gas in the gas phase connected to communicate
with said container, means for maintaining open
the gas phase withdrawal connections when the

_pressure within said eontainer exceeds a desired”

value, and means for automatically opening said
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liquid phase withdrawal connections when the
pressure within said container is lower than said
desired value. .

8. Apparatus for dispensing gas material com-
prising, in combination, & container for liquefied
gas, gas and liquid phase withdrawal connections
associated with said container having a common
discharge passage leading to consuming appa-
ratus, receiving means for storing gas in the
gas phase connected to communicate with said
container, a vaporizing device connected to va-
porize the liquid passing in said liquid phase
withdrawal connection, and means for automati-
cally closing said gas phase withdrawal connec-
tion upon the drop of the pressure in said con-
tainer below a desired value. '

9. Apparatus for dispensing gas material com-
prising, in combination, a container for liquefied
gas, gas and liquid phase withdrawal connections
associated with said container having a common
discharge passage leading to consuming appa-
ratus, receiving means for storing gas in the gas
phase connected {o communicate with said con-
tainer, vaporizing means in said liquid phase
withdrawal connections for vaporizing the liquid
passing therein, means in said withdrawal con-
nections for maintaining the pressure of the dis-
charged gas material at a desired working value,
and means for automatically shutting off the dis-
charge through the gas phase withdrawal con-
nections when the pressure in said container
drops below a desired value which is above said
working value.

10. Apparatus for dispensing gas material com-
prising, in combination, & container for liquefied
gas, gas and liquid phase withdrawal connections
associated with said container having a common
discharge passage leading to consuming appa-
ratus, receiving means for storing gas in the gas
phase connected to communicate with said con-
tainer, vaporizing means in said liquid phase
withdrawal connections for vaporizing the lquid
passing therethrough, and means in sald com-
mon discharge connection for automatically
maintaining the pressure on the outlet side of
the system at a substantially constant value.

11, Apparatus for dispensing gas material com-
prising, in combination, a container for liquefied
gas, gas and liquid phase withdrawal connections
associated with said container having a common
discharge passage leading to consuming appe~

5

tainer, vaporizing means in said liquid phase
withdrawal connections having a portion sub-
merged in the liquid within said container, a by-
pass in said liquid phase withdrawal connection
about said submerged portion of the vaporizing
means, and means for automatically cutting in
sald submerged portion of the vaporizing means
whenever the pressure in said container drops
below a predetermined value.

12. Apparatus for dispensing gas material com-
prising, in combination, a container for liquefied
gas, gas and liquid phase withdrawal connections
assoclated with said container having a common
discharge passage leading to consuming appa-
ratus, receiving means for storing gas in the gas
phase connected to communicate with said con-
tainer, a vaporizing means in said liquid phase
withdrawal connection for vaporizing the liquid

‘passing therethrough and having a portion ar-

ranged to heat the liquid within said container,
& hy-pass connected about said portion which
heats the liquid in said container, means for au-
tomatically maintaining a discharge of gas ma-
terial in the gas phase from said container and
receiving means when the pressures therein ex-
ceed a predetermined value, and means for au-
tomatically closing said by-pass whenever the
pressure in said container drops below a desired
value which is above said predetermined value.
13. Apparatus for dispensing gas material com-
prising, in combination, a container for liquefied
gas, gas and liquid phase withdrawal connections
associated with said container having a common
discharge passage leading to consuming appa-
ratus, receiving means for storing gas in the gas
phase connected to communicate with said con-
tainer, a vaporizing means in said liquid phase
withdrawal connection for vaporizing the liquid
passing therethrough and having a portion ar-
ranged to heat the liquid within said container,
a8 by-pass connected about said portion which
heats the liquid in said container, means for
automatically maintaining the discharge of gas
material in the gas phase from said container
and receiving means when the pressures therein
exceed a predetermined value, means for auto-
matically closing said by-pass whenever the pres-
sure in said container drops below a desired value
which is above said predetermined value, and
means in said common discharge passage for
automatically maintaining the discharge pres-

ratus, receiving means for storing gas in the gas sure substantially constant.

phase connected to communicate with said con-

HALLAM C, SMITH.
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