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To all whom it may concerr:

Be it known that I, AUcuUsTUS STEIGER
COOPER, a citizen of the United States, resid-

ing at Oakland, county of Alameda, State of | pressure bei _ _
| ated and may be collected. This lifting ap-

California, have invented a certain new and
useful Method of Obtaining Gas from Wells;
and I do hereby declare the following to bea

full, clear, and exact description of the same.

My invention relates in general to the art
or method of obtaining natural gas.
Tt relates particularly to a method of. obtain-

ing such gas from wells in which the gasisin

solution with the water which enters the well.
This method, briefly stated, consists in lift-

ing such water from the well by means of a |

hydrocarbon gas introduced under pressure
into the water column below and in collecting
the oas liberated from the water so lifted.

In California there are many wells which
yield natural gas; but in most of these there
is no free gas. Itis presentin solufioninthe
water which enters the well. The absorbing
power of water for such gasis facilitated by low
temperature and high pressure and is counter-
acted by high temperature and removal of
pressure. The presence of gas in solution in
water and the liberation of the gas by the re-
moval of pressure are clearly shown by the
fact thatin the wells referred to when they
cease to flow water the flow of gas ceases. It
follows that if the flow be resumed the gas will
acain be liberated, the explanation being that
when the water enters the bottom of the well
the gas is in solution under a pressure which
prevents its liberation, but as the water as-
cends in the well the pressure is decreased and
the gas is liberated. Some wells of this gen-
eral character—that is, wells in which there is

no free gas (the gas being present only inso- |

lution in water)—are flowing wells; but most
of them are not. When in the former wells
the flow ceases or diminishes materially, the
well is abandoned, and in the case of the origi-
nally non-flowing wells they are never ex-
ploited, as the gas cannot be obtained.

The object of my invention therefore 1s to
obtain the gas from these wells, whether they
are non-flowing originally or have ceased to
flow, or the flow therefrom is not sufficient to

5o be profitable, or it 1s désired_ to increase the

i

yield of gas fmﬁi those which do flow. My

method for effecting this is to lift the water

which contains the gas in solution, so that the

pressure being reduced the gas will be liber-

plies not only to the non-flowing wells, but
also to the flowing wells, in which latter case

53

the flow is increased, and consequently more

| oas is obtained. My invention contemplates
the lifting of this water by means of com-

pressed hydrocarbon gas introduced below
into the water column. Thisis the most com-
plete and practical form of my method and

is the form which I have illustrated in the ac-

companying drawing, the figure in which rep-
resents an apparatus in which my method may
be carried out. . |

In the drawing, A is the well. B is the
tubing therein. C is the outer vessel of the
holder at the mouth of the well, and D 1s the
inverted inner vessel. From the inner vessel
issues the pipe E to the main, and from the
outer vessel leads the water-spout c. _

T is an engine, and G is a compressor oper-
ated by the engine. A pipe H leads from
the main E to the compressor, and a pipe 1
leads from the compressor to a suitable con-
nection (indicated by #) to and through the
inner vessel D and down in the tubing B to
near the bottom of the well. The gas and wa-

ter in the bottom of the well are under atmos-

pheric pressure, according to the depth of
the well, and the gas is, as 1 have stated, in
solution in the water; but when the water 1s
raised, the pressure being relieved, the gas

| will separate from the water and be collected

in the holder. Part of this gas is taken by
the pipe H and passing through the com-
pressor is forced down through pipe Iinto the
well below and there, being discharged un-
der the water column, will 1ift said column n
a series of layers and intervening bubbles, as
I have indicated, and by being thus lifted the
atmospheric pressure is reduced, and the gas
will be liberated and may be collected. |
I am aware of the practice of pumping wa-
ter by compressed air, the so-called **air-lift”
pumps in mine-drainage, &c. This practice

is, however, wholly inapplicable to the pur-

pose I have in view for two reasons—namely,
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2.

that the addition of air to the water contain-

ing gas in solution in wells of the character

1 have mentioned will make an explosive mix-

ture or compound or it will under any cir-

cumstances deteriorate or impoverish the gas |

and in both instances will render it unsuit-
able for illuminating and other purposes to
which natural gas is put. Air cannot, there-
fore, be used in lifting such water in these
wells; but by employing a hydrocarbon gas
either made for the purpose or, as it will be
in practice, taken from the natural gas of the
well 1tself, as I have shown in the drawing,
the result of lifting the water to liberate its
gas will be accomplished, and at the same time
the gas so obtained will not bé explosive or
impoverished or deteriorated in any manner,
and it will be suitable for any purpose to
which it is usual to put it. Thus such wells

793,045

will be made productive, whereas they have
heretofore been useless or not sufficiently

profitable or abandoned. | _
Having thus described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s—
The method of obtaining gas from wells con-
taining water with gasheld insolution, which
consists 1n lifting said water in the well by

20

means of a hydrocarbon gas introduced un- .

der pressure into the water column below, and

collecting the gas liberated from said lifted

30

water. *
In witness whereof I have hereunto set my -
hand. N m “
AUGUSTUS STEIGER COOPER.
Witnesses: S

WaALTER F. VANE,
D. B. RiceEARDS.
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