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. This invention relates to a method and appa 
ratus for Supplying gas under pressure, particu 
larly an industrially utilizable gas characterized 
by a low boiling point, such as oxygen, and which 
may be had from sources other than by mechani 
cal air separation; for example, that had as a 
waste product from a chemical process. Such 
gas, when its liquefaction has been accomplished 
in a suitable manner, may be delivered to con 
Sumers in the liquid phase in receptacles designed 
for the purpose and thereafter used industrially at 
any desired place. 
In large gas producing plants, where relatively 

large quantities of gas are stored, but where the 
gas consumption is relatively small, there is a 
certain amount of excess gas which must be per 
mitted to escape uselessly into the atmosphere, 
So that the inability of utilizing such gas has an 
important bearing on the overal efficiency of 
the plant. This is particularly true of those 
chemical processes where gases are produced for 
chemical synthesis (ammonia-synthesis, electro 
lytic-decomposition of water and the like), espe 
cially when only one of two or more component 
gases can be used industrially, whereby the rest 
must be allowed to escape uselessly. It is chiefly 
the Oxygen and nitrogen components which are 
liberated in certain manufacturing processes. 

In accordance with the present invention, such 
gaseous products are Subjected to liquefaction 
whereby they may be stored in the liquid phase 
and Occupy a relatively small amount of space, 
as Compared with compressed gases stored in steel 
cylinders, and by reason of their Smaller shipping 
Weight may be readily transported relatively great 
distances and utilized wherever required. 

It has already been proposed to transport lique 
fied gases having a low boiling point, such as 
oxygen, in relatively large quantities and in special 
vessels and to convert them into gas under pres 
Sure at the place of consumption. Such gases, 
however, were transferred in the liquid phase at 
the place of consumption from the transporting 
vessels into so-called cold or warm vaporizers, in 
which the conversion into gas took place; in cold 
Vaporizers, the resulting pressure being approxi 
mately 30 atmospheres and in the warm vaporizer 

This method of converting the 
liquefied gas into gas under pressure necessitates, 
however, for small consumers, which represent 
the majority of the customers, an investment of 
a relatively large amount of capital in vaporizers 
at the place of consumption. 

It has also been proposed to vaporize the lique 
fled gas within the transporting vessel at the place 
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of consumption and to use it as gas of the de 
sired working pressure. This is confined to cases 
Where at the place of consumption only low work 
ing pressures (15 atmospheres and the like) are 
required, since in the case of high pressures, the 
vessels must necessarily be of exceedingly strong 
and heavy construction, whereby the economy of 
transporting the gas in the liquid phase would 
be offset. 

In the practice of the present invention, these 
limitations are overcome by providing a portable 
plant on transporting means arranged for Supply 
ing the gas, such as oxygen, under pressure; such 
plant includes means for Supplying the liquid 
Oxygen and a pressure gas producer. The means 
for Supplying the liquid oxygen may be a trans 
porting vessel which is preferably mounted to 
gether With the pressure gas producer. On a single 
transporting device, for instance on a motor 
truck, although they may be mounted separately. 

For the purpose of Supplying liquefied gas, a 
gas-producer and a liquefying apparatus may also 
be arranged in common upon the transporting 
means. The liquefying apparatus may be Sup 
plied, for instance, with a gas compressor and op 
erated to produce liquefied gases in a known man 
ner. When the liquid is transported, it may be 
pressed by means of external energy into the re 
ceiver provided for it. 
In the accompanying drawing, the figure shows, 

mainly in side elevation, an embodiment of the 
invention using a motor vehicle for transporting 
the portable plant. 

In this embodiment a motor truck 10 is shown 
as the transporting means and has mounted on it 
a liquefied gas supplying apparatus comprising 
by way of example, a compressor 11, a heat inter 
changer 12, and a container 13 for the gas ma 
terial when liquefied. Associated with the liquid 
supplying apparatus on the truck, there is a 
vaporizing apparatus 14 having an inlet 15 for 
liquefied gas drawn from the container 13 and 
an outlet 16 for gas material in the gas phase: 
there being a connection 17 leading from the 
container 13 to the inlet 15 which includes Suit 
able pressing means, such as a mechanically ac 
tuated pump 18 of a character adapted to pump 
a liquefied gas, volatile at normal atmospheric 
temperature and pressure, for example, a liquid 
oxygen pump. The compressor 11 is preferably 
provided with an inlet coupling 19 by which con 
nection with the source of by-product gas to be 
liquefied is made. 
The vaporizing apparatus 14, while of any Suit 

able form that is adapted to deliver gas material 
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converted from the liquid phase to the gas 
phase at a relatively, high pressure, preferably 
has an artificial source of heat and is accordingly 
shown as comprising a heat absorbing coil 20 
submerged in a bath. A delivery connection, 
such as coupling 21, leads from the outlet 16 of 
the vaporizing apparatus to a consuming or stor 
ing device; the latter may be, for example, a 
plurality of storage cylinders, as shown at 22, lo 
cated in any suitable place. 

In operation, the liquefied gas under substan 
tially no pressure or under a relatively low one 
is transferred from the supplying apparatus to 
the vaporizer and is there converted into gas 
under such pressure (say 2000 to 3000 pounds 
per square inch) as may be desired and, in that 
conditicin, is supplied to the consuming device. 
The principal advantage of the present process 

consists in the fact that the consumer can be 
supplied much more quickly than heretofore with 
gas at any desired pressure without the necessity 
of every consumer being provided with vapor 
izing apparatus. A further advantage is that 
such gases as are obtained as by-products in the 
manufacture of nitrogen and hydrogen, can by 
this method be used, instead of permitting them 
to escape into the atmosphere as heretofore. 
Having described my invention, what I claim 

as new and desire to secure by Letters Patent, is: 
1. A method of dispensing a gas of a low boil 

ing point for industrial use at a desired pressure 
which comprises transferring gas material in the 
liquid phase from transportable gas collecting, 
liquefying and supplying apparatus, pressing the 
liquid against a relatively high pressure when 
drawn from said Supplying apparatus into a trans 
portable receiver applying heat to said liquid for 
converting the same into gas at the desired high 
pressure, and delivering said high pressure gas 
at a place of consumption. 

2. A method of dispensing a gas of a low boil 
ing point for industrial use at a desired pressure 
which comprises transferring liquefied gas at in 
tervals directly from transportable gas collecting, 
liquefying and supplying apparatus, pressing the 
transferred liquefied gas by means of external en 
ergy against a high pressure, applying heat to said 
transferred liquid to convert the same into gas 
at the desired high pressure, and delivering the 
gas produced at Said high pressure for use at a 
place of consumption. 

3. A method of dispensing a gas of a low boil 
ing point for industrial use at a desired pressure 

19,458 
which comprises collecting, compressing and liq 
luefying gas material in a manner which pro 
vides a supply of gas in the liquid phase at a rel 
atively low pressure, pressing at intervals by 
means of externally obtained power, the lique 
fled gas drawn from said supply against a high 
pressure, applying heat to said withdrawn liquid 
subsequently to said pressing operation whereby 
the gas material in the liquid phase is converted 
into the gas phase at a desired high pressure, 
and delivering said high pressure gas to a re 
ceiving device at a place of consumpticin. 

4. A method of dispensing a gas of low boil 
ing point for industrial use at a desired pressure 
which comprises collecting a waste gaseous prod 
uct by means of transportable apparatus, Sub 
jecting the same to liquefacticin and temporarily 
storing the gaseous product in the liquid phase, 
transferring a desired amount of the stored liq 
uefied gas at intervals at the place of use to a 
high pressure receiver by pressing the transferred 
liquefied gas by means of externally obtained 
power against the pressure in said receiver, and 
delivering the gas produced at said high pres 
sure for use at the place of consumption. 

5. A method of dispensing gas of low boiling 
point for industrial use at a desired pressure, 
which comprises providing a supply of collected 
and liquefied gas material at a relatively low 
pressure in a transportable apparatus including 
a container, pressing at intervals liquefied gas 
withdrawn from said container to force the same 
into transportable vaporizing apparatus against 
a relatively high pressure, applying heat to the 
material passed to said vaporizing apparatus for 
converting the same into gas at said relatively 
high pressure, and supplying consuming appara 
tus from the vaporizing apparatus at the desired 
high pressure, 

6. A method of dispensing a gas of low boiling 
point for industrial use at a desired pressure, 
which comprises cooling an evaporated gas, liq 
uefying and storing the same at a relatively low 
pressure in transportable apparatus including a 
container, pressing at intervals liquefied gas 
withdrawn from said container to force the same 
into vaporizing apparatus against a relatively 
high pressure, applying heat to the material pass 
ing in said vaporizing apparatus to convert the 
same into gas at said relatively high pressure, 
and discharging the gas produced to consuming 
apparatus at the desired high pressure. 
CHRISTAN WILHELMI PAUL HEY ANDT. 
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