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5 Claims,

This invention relates to a method and appa-

ratus for distributing liquefied gases, particularly
liquefied gases having a boiling point below 273°
Kelvin for relatively large consumers. °

The invention has for its object generally the

- provision of a suitable procedure and a container
- for liquefied gas which combine the functions of

storing, transporting, and supplying for use at
the place of consumption the liquefied gas in a

¢ manner adapted to be converted into gas at a de-
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sired pressure,

More specifically, it is an object to provlde suit-
able steps-and containers adapted both for con-
verting the liquefied gas into a gas material at a
pressure desired for use in consuming apparatus
and for conveying liquefied gas from producing
plant to place of consumption and vice versa. .

Another object is to avoid appreciable evapo-
ration losses to the atmosphere by reducing the
number of transferrals of the liquefied gas from
one container to-another.

Another object is to provide means for quickly .

and readily dismounting and remounting con-
tainers from vehicles or other transport means.

Still another object is to provide means for de-
termining readily the amount of liquefied gas
delivered to or consumed at a consumer’s-place
of use.

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-

parts 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
connection with the accompanying drawings, in
which:

Fig..1 shows partly in section and partly in ele-
vation a portable container for liquefied gas, which

is being filled at the liquefied gas producing plant.

together with a-suitable conveyance, constructed
in accordance with the invention;

Fig. 2 shows in elevation the portable contain-
er, shown in Fig. 1, when it has arrived at the
consimer’s place of use, in position to deposit the
gas material, together with a portion of the con-
veyance; . »

Fig. 3 Mustrates generally an arrangement for

(CL 62—1)

determining by weighing the contents of a con-
tainer to ascertain the amount of gas material
consumed or added;

Fig. 4 illustrates a modified form of means for .

removing the container of liquefied gas from a-
conveyance in accordance with the invention: and.

Fig. 5 is an elevational view on & reduced scale

showing in full another form of container and

conveyance adapted for carrying out the inven-
tion.

Referring now to the drawings and partlcularly
to Fig. 1, 10 denotes generally a portion of & suit-
able conveyance, for example, 8 motor {ruck or
trailer, for transporting a portable liquefied gas
container {§, whose outer envelope or casing to-
gether with the insulation are broken away to
show the construction employed. Within the
casing is an inner vessel {2 which holds the gas
material. Disposed in the top of this vessel is a
conduit {3 terminating in a filling coupling {4, to
which is coupled a conduit {§ for conveying the
liquefied gas from the producing plant into the
container. Connected also to the top of the ves-
sel (2, is a conduit (6, which is provided with a
stop valve {7 and terminates in a coupling {8. A
safety relief valve 19 is also preferably disposed
in communication with conduit {6 to relieve ex-
cess pressure that might occur therein. A con-
duit 26 leading to a gas holder or receiver is con-
nected to coupling 8. A conduit 2{ is also pro-
vided leading from the lower portion, below the
liquid level, of the vessel {2 to the outside and
terminating in a valve 2% and coupling 23.

The container {{ is provided with suitable
means for transferring it from a platform or
foundation 28 to the bed of the conveyance {8 and
vice versa. Such means may comprise, for ex-
ample, a frame 25 attached to the casing of the
container having rollers 26..

A bridge piece 217 is shown as disposed between
the foundation 24 and the conveyance 10 to com-
pensate for variations between the level of the
foundation and conveyance. Suitable means for
moving the container {{ on and off the convey-
.ance are also provided, for example, ) winch 28
and cable 28.

In Fig. 2 the liqueﬁed gas container {1 is shown
in position on another foundation 124, which may
be that at the consumer’s place of use. Here a
suitable closure {14 is fitted to the terminus {4
of the filling conduit. The gas phase withdrawal
conduit which terminates with valve {7 and cou-

pling §8 and the liquid phase withdrawal con-.
duit which terminates with valve 22 and cou-~

pling 23 are connected to conduits 118 and 1287
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respectively, both of which lead to the gas mate-
rial consuming apparatus.
In Fig. 3 the container 11 is shown after it has
been moved off the conveyance {0 onto the plat-,
- form 30 of a weighing device indicated generally
at A, .

When it is desired to determine the amount of
gas material added to or discharged from the con-
tainer (1, the complete conveyance and container
are here placed on a suitable balance or scale
and weighed before and after the addition or dis-
charge of gas material. This is illustrated by
Fig. 3, which shows a weighing device mounted
on a foundation 31 that may be located at the
place of filling or of discharge or at another
convenient location. The container has been
moved from the conveyance 10 by means of the
rollers 26 cooperating with the bridge piece 27
and guiding means 32 disposed on the platform
30 of a platform scale A. The weight of the con-
tainer {1 and its contents are determined by ad-
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justment of the scale beam and weights 34 of
The container may remain,.

the platform scale,
if desired, on the scale during the filling or dis-
charging processes.

-In the modified form of means for dismounting

the container from the conveyance i 0, illus-
trated by Fig. 4, the container (11 is fitted with

»suitable means 86 for attaching a lifting tackle
30 36, so that the container may be raised and low-
ext"etsi_’ by hoisting apparatus, indicated generally
8 .

In Fig. 5, the gas material container 12 is
shown permanently mounted on a conveyance
38, which is here shown as of a type commonly
known as a trailer. It is fitted with means 39
for attaching power means 210, for example & mo-
- tor truck. When it is desired to disengage the
motive power means and allow the trailer and
container to remain at a destination, the support
40 is moved into and fixed in the proper position
to support the end of the trailer that is other-
wise supported by the motor truck.

The method of distributing the gas material
from the producing plant to the consumer instal-
lations, in accordance with the invention, is prac-
ticed as follows: )

The container [/ is filled, either directly from
the liquefied gas producing apparatus, or from a
storage device which may be located at the pro-
ducing plant or elseswhere. The container, while
being filled, may be mounted either on the trans-
port conveyance, or on the foundation 24, as
illustrated in Fig. 1, or upon the platform of a
weighing device. )

During the filling operation, the valve 22 on
the liquid withdrawal conduit remains closed,
but the valve {1 on the gas phase withdrawal
conduit is opened to permit the gas being dis-
placed by the liquid entering the container 12 to
pass out through conduit 20. Such gas is prefer-
ably led to a means for recelving gas, thus avold-
ing the loss of any gas material.

When the container has received the proper
amount of gas material, the valve 158 on the
filling conduit I8 is closed and the conduit dis-
connected from the terminus {4, which then is
sealed by a suitable closure 114, shown in Pig. 2.
The valve IT may then be closed and the con-
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duit 20 uncoupled at (8. 'The container is now .

ready to be transported to the place of consump-
tion and, if not already on the conveyance, is
placed thereon either by means of the winch and

76 cable, illustrated in Fig. 1, or by hoisting, as

2,044,678

{llustrated in Fig. 4. If of the special type illus-
trated in Fig. 5, then the necessity to transfer to
or from a conveyance is avoided. . .

To avoid loss of gas material during transit, the
container may be hermetically closed. ‘This pro- 5
cedure is possible because the container is con-
structed to withstand a. considerable working
pressure; the safety valve 19 ‘being adjusted to
open after the maximum working pressure is ex- .
ceeded. The boiling point of the liquefied gas ma-
terial that is placed in the container is at a tem-
perature corresponding to the boiling point of
the gas material when in equilibrium with its
vapor at a low pressure, while the boiling point
of the gas material corresponding to equilibrium
conditions at the maximum working pressure is
at a substantially higher temperature. There-
fore, it is necessary to add sufficient heat to the
body of liquefied gas material to raise its tem-
perature through the range indicated before the 20
maximum working pressure is exceeded and loss
of gas material can occur. -

Since the body of liquid in the container is
insulated sufficiently to insure against the influx
of substantial quantities of heat from external 25
sources, the rate of evaporation in the container
is comparatively low and it, therefore, requires a
considerable period of time, because of the sub-
stantial specific heat of the body of liquid and the
inner vessel, for the necessary quantity of heat 30
to have entered the liquid. This period of time
will usually be long enough to permit conveyance
of the container from the producing plant to the
place of consumption without substantial loss of
gas material to the atmosphere.

‘When the container arrives at the place of
consumption, it is dismounted from the con-
veyance and placed in proper position so that
the withdrawal conduits {18 and 123, leading to
the control apparatus and consuming devices may 40
be coupled to the proper outlets of the container,
as {llustrated in Fig. 2. If the container is per-
manently mounted on the conveyance, as for ex-
ample, on the trailer, shown in Fig. 5, the con-
tainer and trailer are placed in position for at- 43
taching the withdrawal conduits and are left in
position until the container is exhausted of lig-
uefled gas, or until sufficient gas material has
been withdrawn. The valves 22 and 7 are opened
as required for liquid and gas phase withdrawal, 50
respectively.

When sufficlent gas material has been with-
drawn, the valves 22 and 17 are closed and the
conduits 123 and (18 disconnected. The con- 3
tainer Is now placed on the conveyance and 55
transported to the producing plant without loss
of any of the gas material from the container.
Upon arrival at the producing plant, the gas
material in the container may be transferred to
the gas holding means usually present in such 60
plants to avoid waste. :

When it is desired to measure the amount of
gas material consumed at the place of use, the
determination 1s very conveniently made by

10
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35

‘weighing by virtue of the advantages of the 65

present method of distribution. The filled con-
tainer is placed on & scale as shown in Fig. 3 and
the gross weight recorded. After the consumer
has used all the gas material he requires, or after
its contents have been exhausted, the container 70
is again weighed and its weight subtracted from
the original weight to determine the amount of
gas material consumed. .

It will thus be seen that the present method

_of distribution el_iminates losses of gas material 75
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.which would otherwise occur during distribution

by the use of liquefied gas containers previously

‘used and losses that occur during the filling from

the transport container of the container for-
merly used at the place of consumption. An-
other loss theat is eliminated is the loss of the
gas which is left in the container at the place of
consumption because it is at too low a pressure
to flow out into the consuming apparatus. The
present method of distribution permits this gas
to be returned to the producing plant, whereas
formerly it was necessary to release it to the
atmosphere before the container could be filled
from the transport vessel.

It will be seen slsoc that the container, since
it is regularly returned to the producing plant for
filling, will he under direct periodic observation
of the producing plant personnel and can be main-
tained and tested as part of a regular routine.

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

Having described my invention, what I claim
as new and desire to secure by Letters Patent, 1s:

1. The method of distributing liquefied gas to
a consumer’s place of use, which comprises charg-
ing a portable container of a character transport-

able separately from transport vehicles, with a
"body of liquefied gas at relatively low pressure,

determining . the weight of said charged con-
tainer before discharging to consumer’s appara-
tus, sealing said container and generating a rela-
tively high pressure therein, discharging lique-
fied gas from said portable container directly to
consumer’s apparatus while under said relatively
high pressure, redetermining the weight of said

 container when the desired discharge has ceased,

45

50

55

and then unsealing and conserving the gas re-
maining in said container,

2. The method of distributing llqueﬂed gas to
a consumer’s place of use, which comprises charg-
ing a-portable container of a character trans-
portable separately from transport vehicles, di-
rectly from the production plant with a body of
liquefied gas, determining the weight of the
charged container before discharging to the con-
sumer’s apparatus, maintaining said container
sealed while in transit and while in service, add-
ing heat to liquefied gas obtained from sald con-
tainer for accelerating the rate of discharge from
said ccontainer, discharging liquefied gas directly
to consumer’s apperatus in response to the con-
sumer’s demand, redetermining the weight of said

container when said demand has ceased, and un-

3
sealing and conserving the gas remaimng in said
"container at the production plant. -

3. The method of distributing liquid oxygen to
& customer’s place of use, which comprisestharg-
ing a portable container of a character trans-
portable separately from transport vehicles, di-
rectly from the production plant with a body of
liquid oxygen at a relatively low pressure, de-
termining the weight of the container when
charged with liquid oxygen before discharging to
the consumer’s apparatus, sealing said container
and generating & relatively high pressure within
the container above the surface of the Hquid oxy-

gen, discharging liquid oxygen from said portable -~

container directly to the consumer’s apparatus
while under said relatively high pressure in re-
sponse to the consumer’s demand, removing said
container and again determining its weight when
said demand has ceased, and then unsealing said
container and conserving the gas returned in said

‘container.

4, Apparatus for dispensing liquefied gas which
consists of an insulated container adapted to be
transported to and from a consumer’s place of

‘use on a transport vehicle, and capable of being

transported separately from the transport ve-

" hicle, said container comprising a heavy walled

pressure vessel for holding the liquefled gas, a
casing including a heat insulating envelope sur-
rounding and supporting said pressure vessel,
filling and withdrawal means each having con-
trolling valves associated with said pressure ves-
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sel and having couplings accessible from the ex-.

terior of said envelope for attachment to and
detachment from external connections, and means
associated with said envelope independent of said
couplings for mounting and demounting said con-
tainer on a transport vehicle,

5. Apparatus for dispensing liquefied gas which
consists of an insulated container adapted to be
transported to and from a consumer’s place of
use on & transport vehicle, and capable of being

40

transported separately from the transport ve- .

hicle, said container comprising a heavy walled
pressure vessel for holding the liquefied gas, a
casing including a heat insulating envelope sur-
rounding and- supporting sald pressure vessel,
conduits associated with said pressure vessel for
introducing and withdrawing gas material, each
having controlling valves and provided with cou-
plings accessible from the exterior of said en-
velope for attachment to and detachment from
external connections, and an auxiliary vehicle hav-
ing means whereby it may be moved adapted to
receive and hold said container whereby the same
may be moved to desired posltions on and off &
transport vehicle.
HARRY D. EDWARDS.
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