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My prescnt invention relates to making
natural gas switable for nse with oxygen 1n
a blow torch to preheat and cut metal and
at the same time suitable for storage in tanks

s at very high pressure yet capable of use
with standard reducing valves and regulat-
ing equipment. It must be free from water
or paraflin vapors when stored in the pres-
sure container and should be suitable when
compressed to 2,000 pounds per sguare inch
for storage purposes. Its B. t. u. content
should be as high as 1s practicable for free
gas and 1ts flame temperature high enough
to effect efficient preheating of metal. |

Natural gas as 1t comes from the mains,
if compressed to 2,000 pounds per square
inch would fail to meet these requirements
because of the considerable amount of water
gas and paraflin vapor which 1t carries and
which would cause freezing and gumming
at the valves when the gas is expanded
through standard regulating apparatus.

By my present invention, I provide a
means for and a method of treating natural
oas which will not only free it from the un-
desirable paraffin and water vapors but
which will permit the retention of all unob-
jectionable homologues 1n order that losses
1in the B. f. u. content of the gas may be
avolded. | -

The apparatus used 1s extremely simple
and the method may be-a substantially con-
tinuous one which takes the natural gas di-
rect from the mains, compresses 1t and
charges it at the desired pressure directly
mto the pressure containers with most of
the undesirable water and paraffin vapors
removed.

An important feature of the invention
and one which greatly sumplifies the appa-
ratus and speeds up the method is the use
of drying agents in the compressed gas
containers so that the final drying occurs
in the containers after the gas has been pack-
45 aged ready for shipment.

Practically all of the natural gas distrib-
uted in the Pittsburgh district has been treat-
ed at relatively low pressures for the re-
covery of certain readily condensible frac-

60 tions. The gas analysis after such treatment
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varies somewhat at different pla,n‘.t's but may
be sald to contain the following elements
at close to the general proportions listed :

Methane______________________ 84.7 to 87.4
Kthane_ . _______________________ 6.8 to 94
Propane_.______________________ 1.55 to 3.0
Butane_ ________________ e 1.81 to 1.3
Pernbtane_____________________________ trace
Nitrogen________________________ 1.6 to 3.2
Oxygen______ . ____________ trace to .1

i'he water vapor content is around 2%,
the ilame temperature around 4200° F. and
the B. t. u. per cubic foot in the neighbor-
hood of 1125 to 1150. |

If a gas having the above approximate
analysis 1s compressed to 2,000 pounds per
square inch and then expanded through the
ordinary reducing valve, there will be
trouble at the valve. The water vapor will
freeze and the paraffin vapor will liquefy
at the valve and the valve opening would
be quickly completely blocked or rendered
totally ineflicient for effecting a continuous
and regulable supply of gas. The com-
pressed gas mixture would be unstable.

Part of the water vapor and part of the
condensible paraffin vapors can be removed
by compression and subsequent cooling the
natural gas from the mains, this removal
being assisted by the affinity of certain of
the oil vapors for the lubricating oil used
in the compressors. The condensed vapors
may be trapped and drawn off with the
water vapors compressed out of the gas.
Such a method, however, even when supple-
mented by the passage of the gas through
chemical  drying means 1s not sufliciently
effective when carried out at commercially
practicable pressures, say above 1500 pounds
per square mmch to give a product which is
usable when subsequently stored at 2,000
pounds. . -

In accordance with the present invention,
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therefore, 1 supplement the coampressing, a5
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cooling and chemical drying method of gas
treatment by a final chemical drying which
occurs In the compressed gas container.
Preferably this final drying is accomplished
by the provision of a small quantity of caus-
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‘tic potash in the gas container, such potash

being preferably of walnut size so that 1t
may be readily introduced through the ord:-
nary 34 inch valve opening in the container.
I find that after the gas has been partially
dried by the successive steps of compression,
cooling and chemically drying and then in-
troduced into a tank containing the caustic
potash at the pressure of 2,000 pounds per
square inch, final drying will occur m 24
hours producing a stable gas which is sufii-
ciently dry to be expanded through a nozzle
and which has the calorific qualities neces-
sary to produce the intense heat required
for a cutting flame.

A peculiarity of the final drying medium,

to-wit, the caustic potash used 1n the pres-
sure tanks, is the fact that a single small
charge of such material, say about two
nounds of it, will last for years. Even
though the tank which contains 1t be re-
peatedly charged with gas, the potash re-
tains its drying efficiency over unexpectedly
long periods of time.
- From the foregoing general discussion of
the invention, it will be seen that one feature
of my Invention concerns a gas package con-
sisting of a gas at high pressure packaged
in a pressure tank in the presence of a dry-
1Ing agent.

The invention from another aspect 1s con-
cerned with a method and apparatus for
treating matural gas to produce a suitable
cas for storage at high pressures and which

' oas when mixed with oxygen will produce

an efficient cutting flame.

The invention may be more fully under-
stood from the following description in con-
nection with the accompanying drawing
which is a diagrammatic view showing the
apparatus which carries out the proeess by
taking natural gas from the mains and
charging it in a highly compressed and. par-
tially dried condition into a final gas pack-
age. -

“In this drawing I have used the reference
numeral 10 to designate a econduit adapted
to deliver natural gas from the main to a
triple stage compressor 11, 12 and 13 which
compresses the gas to say about 1500 pounds
per square inch, certain of the water vapors
1n the gas heing liquefied and certain of the
oil vapors being entrapped by the lubri-
cating oils of the compressors. The high-
ly compressed gas from the last compressor
13 containing a certain amount of conden-
sate is then passed through a cooler 14 in
which further condensation occurs. Water
inlets and outlets for the cooler are shown
at 14o, 145. From the cogler the gas and
jts entrained condensate pass through a
pipe 15 into a pinging bottle 16, the lower
end of which is equipped with a valve 18
through which condensate may be drained

80 off.
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Gas passes off from the top of the pinger
through a pipe 21, which pipe delivers it

into a stand-pipe 22. The upper end of the

pipe 22 discharges into the first of a pair
of similar drying bottles or towers 23 adapt-
ed to contain & chemical drying agent, witle
the lower end of the pipe 22 is equipped
with a second drain valve 24 through which
further condensate may be removed. 'The
chemical dryinge agent used in the bottle 23
is preferably caustic potash 24, this potash
being approxiunately nut-size and being sup-
ported in conventional manner upon a screen.
95 within the bottle. The bottle 23 may
be surrounded by refrigerating coils or
other cooling jackets if desired. From the
top of the drying bottle gas passes to the
second similar bottle, thence through a pipe
line 26 to a header 41 from which the tanks
o7 are filled. A header outict pipe 42 1s
couplea directly to the inlet valve bosg 28
of the container. A valve 26a 1s located 1n
the line 26. When the process 1s started

" valve 26a i1s closed until the compressor

builds up a pressure of 1500 pounds in the
system as shown by gauge 2656, The valve

1s then opened wide enough to permit the

compressor to force gas into the cylinder 27
at its rated capacity until the pressure there-
in reaches 2,000 pounds. At this time by
closing the valve on one cylinder and open-
ing the valve of the next one, gas 15 directed
into the second cylinder. -

Prior to the application of the valve fit-
ting 29 to the container 27, & small amount
of caustic potash 30 has been introduced 1nto
the bottom of the container through the
valve opening 31. A couple of pounds of
potash are ordinarily suficient for the ordi-
nary size tank. The potash 1s preterably of
nut size so that i1t may be conveniently .1n-
troduced through the usual 34 inch valve
opening 31. R

Exactly what reactions occur 1n the. va-
rious stages of the process have not been ac-
curately determined. 1 do know, however,
that the condensate which i1s tapped off
through the valve 18 consists of condensed
water vapors and condensed parafiin vapors
mixed with a slight amount of the lubm-
cating oil which has been carried..along
from the compressor. Apparently the most
efficient condenser temperature is approxi-
mately 40° to 50° F. .

I also have discovered that gas passed
through an apparatus such as that described
above at a pressure maintained at 1400 te
1500 pounnds, or over, still contains an un-
desirable quantity of water vapor and par-
affin vavor when it enters the storage con-
tainer, these constituents being sufficiently

high to cause freezing at the valve if the

gas were to be immediately expanded from
the normal tank pressure, in the usual way.
Nevertheless, within 24 hours from. the in-
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troduction of the gas into the container, the
supplemental drying eftected by the potash
30 seems to have substantially removed or
rendered harmless such undesirable vapors
and the gas 1s well suited for expansion n
the regulating apparatus, without danger
of freezing or clogeing. As noted above, a
single small charge of the caustic potash
drier i the tank not only takes care of the
first charge of gas but also repeated re-
charges, remaining effective over a period
of two years or more. This action seems to
be phenomenal and I can offer no entirely
satisfactory explanation of 1it.

I have found that even though the gas at
1500 pounds pressure or over 1s passed
through, a long series of drying towers con-
taining caustic potash, drying s still 1n-
complete, yvet I am apparently able to ob-
tain substantially complete drying by let-
ting the gas stand for 24 hours at 2,000
pounds pressure 1n the presence of a small
amount of caustic potash, whereas passing
it through an indefinite series of drying
towers containing the same material 1s in-
sufficient to produce my remarkable results.

This might lead to wvarious theories, as,
for instance, that the drying action of the
potash is dependent not so much on the sur-
face which 1s exposed to the gas, but upon
It 15 obvicusly im-
practicable to reduce the rate of gas flow
through the apparatus to such an extent that
the gas would remain stagnantly in contact

> with the drying agent over a long period

of time. Another possibility is that the pot-
ash acts as a mechanical, molecular or chem-
ical storage reservoir, taking care of the
freezing constituents while the tank 1s at
full 2,000 pounds pressure and giving off
some or all of them when the pressure has
fallen to a point where freezing tempera-
tures are no longer produced by the expan-
S101.

By using some of the drying agent in the
container, both of the difliculties are over-
come elther by complete drying or by the
above suggested temporary storage of the
freezing constituents.

I believe that the time factor and the pres-
sure factor are both important in so far as
the complete drying is concerned, but it is

ossible that ify the gas direct from the

nal drying tower were simply stored in a
large reservoir 1n the presence of caustic pot-
ash, similar effects might eventually result,
but it would take a very long time at the
low pressures which would be practical in
a large reservoir. Such method would also
be objectionable in that it would involve
recompressing of the gas whereas the pres-
ent process permits the gas from the mains
to be compressed and forced right through

the apparatus and into the final shipping
containers.

3

I claim:— -
+ 1. As a new article of manufacture, a
package including a transportable storage
and service tanls %aving an outlet valve fit-

ting, a gas within the tank divested of all

but a relatively small percentage of con-
densible vapor such as paraflin, moisture and
the like and under relatively high compres-
sion and a relatively small amount of solid
chemical gas drying agent in the tank.

2. As a new article of manufacture, a
package 1ncluding a transportable storage
and service tank having an outlet valve fit-
ting, a stable gas within the tank divested of
all but a relatively small percentage of con-
densible vapor such as paraflin, moisture and
the like and under a pressure of the order of
133 atmospheres and a relatively small
amount of solid chemical gas drying agent
in the tank.

3. As a new article of manufacture, a
package including a transportable storage
and service tank having an outlet valve fit-
ting, natural gas having most of its mois-
ture and paraffin content removed, said gas
being charged into the tank divested of all
but a relatively small percentage of con-
densible vapor such as paraffin, moisture and
the like and under high pressure in the tank

and a relatively small amount of solid chem-

1cal gas drying agent in the tank.

4. As a new article of manufacture, a
package Including a transportable storage
and service tank having an outlet valve fit-
ting, a stable gas within the tank divested
of all but a relatively small percentage of
condensible vapor such as paraffin, moisture
and the like and under a pressure of ap-
proximately 2000 pounds per square inch
and a relatively small amount of solid chem-
1ical gas drying agent in the tank, the gas-
drying agent comprising lump material of
sufficiently small size for introduction
through the valve fitting opening.

5. As a new article of manufacture, a gas
package including a transportable storage
and service tank, a stable gas within the
tank divested of all but a relatively small
percentage of condensible vapor such as
paraffin, moisture and the like and of a
character which will produce a cutting flame
when mixed with oxygen, the gas being at
a pressure of approximately 2000 pounds
per square 1nch and a relatively small quan-
tity of caustic potash in the bottom of the
sald service tank.

6. As a new article of manufacture, a gas
package including a tank, a stable gas with-
in the tank divested of all but a relatively
small percentage of condensible vapor such
as paraflin, moisture and the like and of a
character which will produce a cutting flame
when mixed with oxygen, the gas being at
a pressure of approximately 2000 pounds
per square inch and a relatively small quan-
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tity of caustic potash in the bottom of the
tank, -the potash being :of approxiumately
walnut size:so-that:it may-be conveniently
introduced -through the -valve fitting - open-
5 ing of the tank:prior -to the application 61
the valve-fitting.
Signediat Verema, in: the county of --Alle-
gheny, -and. State-of :Pennsylvania this 7th
day of-November, A.-D, 1928.

1) e GEORGE €. QUELCH.
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