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This invention relates to a method and ap-
paratus for use in storing and transporting
liquefied gases and has for its object general-
ly the provision of an improved procedure

8 and suitable means for carrying the same
into_effect, whereby liquefied gases may be
retained in their containers substantially
without losses.due to evaporation during de-
sired periods of time.

Heretofore, liquefied gases which have low
boiling points, for example, liquefied air,
oxygen, nitrogen and the like, were cus-
tomarily stored and transported only in con-
tainers which were in free communication
with the atmosphere, which permitted the
gases evolved by evaporation to escape.

If it was desired to conserve the gases aris-
ing by evaporation, the containers were con-
nected to gasometers which generally had
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however, could not readily be utilized with-
out recompression, since the pressure in such
gasometers is very low. No appreciable
change in the rate of evaporation in such
containers, however, is effected by the use of
gasometers. '

“In the practice of the present invention,
the containers used for storing and transport-

ing the liquefied gases are connected: to gas
3

o

sioned that they will hold all the gas evolved
within a desired period of time from the con-
tainer. . The pressure which thus builds up

to a certain maximum in the receiver has the

35 beneficial result of reacting on the liquid in
the container to reduce the rate of evapora-
tion. This reduction in the rate of evapora-
tion is of a relatively high order; for exam-
ple, it has been ascertained from ample ex-
perimental observations that the rate of
evaporation from liquefied gas containers
open to the atmosphere is 80% higher than
the rate in certain apparatus constructed in
accordance with the invention. In our ap-
paratus the rate at which pressure builds up
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water seals. The gas products so collected,

receivers of fixed size which are so dimen-.

is, of course, a very slow one. There are
other advantages incident to our apparatus,
especially when designed to employ relatively
high pressures, for example, where pressures

of more than 30 atmospheres are employed. 50

- This permits the use of relatively small gas

receivers. Such receivers may be used in con.-
junction with containers which are either of
the vacuum variety or of the variety having
an insulated inner vessel, though the former,
as a rule, are not able to withstand as high
internal pressures as the latter, and hence in
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_ general are made smaller and are employed

for the lower pressures. :

Other objects of the invention will in part
be obvious and will in part appear herein-
after.

The invention accordingly comprises the
several 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 fol-
lowing detailed disclosure, 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 76
taken in connection with the accompanying
drawing, in which:

Figure 1 is a diagrammatic view showing
one form of apparatus suitable for carrying
out this invention. 8

Figure 2 is a similar view of a second form..

Figure 3 is an evaporation diagram show-
ing a comparison between free air evapora-
tion in a vacuum walled container and the
evaporation as in the form of device shown 85
in Figure 1.

Figure 4 is an evaporation diagram illus-
trating and comparing evaporation in a heat
insulated vessel open to the air and in the
form of apparatus shown in Figure 2.
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In the apparatus disclosed in Figure 1
there is provided a vacuum walled container
1 having an elongated neck le which is con-
nected by a coupling 15 with 2 pipe 3 lead-
ing into a gas receiver 2, said pipe being
provided with a valve 3¢.” In Figure 2 there
is shown a liquefied gas container 4 which is
supported within an insulating casing 4@ and
has a closed neck 40 from
pipe 4¢ which is wound spirally around the
container 4 and within the casing 4¢ and then
passes out through connection with a pipe 7
to 2 pipe-8 which is connected to a pair of
receivers 5 and 6 and is provided with valves
9 and 10 to cut off communication between the

ipe 7 and the respective receivers 5 and 6.

ow, it will be observed that under these con-
ditions there is produced in the form shown
in Figure 1 a closed system which consists
of a liquefied gas container, a gas receiving
means and an elongated and valved tube af-
fording communication between the liquefied
gas container and the gas receiving means.
Moreover, the greater part of the connecting
tube is preferably vacuum walled.

Substantially the same arrangement is em-
ployed in Figure 2 except that the pipe con-
necting the container 4 and the receivers 5
and 6 is relatively much longer but is also
well insulated from external heat, being held
in the insulating casing 4az. Under these
conditions a long pressure column will exist

in the communicating pipe and pressure will -

be produced in the liquefied gas container
which will in consequence decrease the rate

. of evaporation. Furthermore, this pressure

40

48

50

may be regulated by the valve or valves
shown. .

As a result of the provision of a head of
pressure in the column connecting the con-
tainer with receivers 5 and 6, they may be
made smaller than in the arrangement shown
in Fig. 1 when providing storage for equiva-
lent amounts of gasified liquid. Also it is
seen that if the container were enlarged along
its vertical dimension, it would be necessary
to have the internal volume correspondingly
enlarged in order that the final pressure be
not increased, since the receiver connected to
the container has from the start a retarding
influence which checks evaporation.

This is well seen by reference to Figures 3

" and 4 in which the upper curve indicates nor-
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mal evaporation in the particular type of ves-
- sel with free communication to the air while

- the lower curve indicates evaporation under
~retarded conditions produced by the long

pressure column in the tube connecting the

Tiquefied gas container and the gas receiving

means.
From the data thus depicted it-is possible
to provide gas receivers for use in connection

. with -containers of any desired size which

- 85"

will conserve all of -the gas that may be
evolved by evaporatiton during any ‘period -

which extends a

.grams per hour,
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contemplated for storage or transportation
or both; it being a simple matter to calculate
the dimensions of the receiver desired to
achieve this effect under the conditions speci-
fied. For example, assume that it is ascer-
tained that for a certain container of 50 litres
capacity the rate of evaporation when open

‘to the atmosphere is 65 grams per hour, while

if the evaporation be made to take place under
a continually increasing pressure, as here pro-
posed, the rate is reduced to from 35 to 40
which represents about 30
litres of gas at atmospheric pressure evolved
per hour; then when it is specified that the
period of storage or transport shall be 2 x 24
hours, and the maximum pressure permitted
is 10 atmospheres, the required volume of the
receiver is calculated as follows:

2% 24%X 30
— 10

If any of the gas generated by evaporation
during this period is to be used during the
period, the volume of the receiver may be
correspondingly reduced.

Since certain changes in carrying out the
above. process and in the constructions set

=144 litres.

‘forth, which embody the invention may be

made without departing from its scope, it is
intended that all matter contained in the
above description or shown in the accom-
panying drawing shall be interpreted as il-
lustrative and not in a limiting sense.

Having thus described the invention, what
is claimed as new is:

1. The method of conserving liquefied gases
when being stored or transported, which
comprises providing a gas receiver of fixed
capacity to receive all t%e gas normally va-
porized during a desired period of time and
dimensioned so as to holdp the same without
exceeding a predetermined maximum pres-
sure, and passing the gas normally vaporized
in a container info said receiver while under a
constantly increasing pressure.

9. In apparatus for use in”storing and

transporting liquefied gases, the combina-
tion with a liquefied gas container, of a gas
receiver coninected therewith of fixed size hav-
ing dimensions such that it is capable of
holding all of the gas normally vaporized
in said container in a desired period of time
and at a pressure not in excess of a prede-
termined maximum.

3. In apparatus for use in storing and

“transporting liquefied gases, the combination

with a liquefied gas container, of a gas re-
ceiver connected therewith of constant volume
so dimensioned that it is capable of holding

- the maximum amount of gas normally vapor-

izéd from said container, and insulated com-
municating means connecting said container
and said receiver whereby the vaporization is
maintained at a low rate. _ )
4. In apparatus for use in storing and

70

(]

)

90

95

100

105

110

115

120

12)



1,866,515

transporting liquefied gases, the combination
with a liquefied gas container, of a gas re--
celver of constant volume so dimensioned that

~ it is capable of holding the maximum amount
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of gas normally vaporized from said con-
tainer, an elongated conduit of small diam-
eter connecting said container and receiver,
and an insulating jacket encasing said con-
tainer and the major portion of said conduit.
In testimony whereof I have signed my

name to this specification. .
CHRISTIAN WILHELM PAUL HEYLANDT.



