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Lo all whom 1t may concern: -

Be 1t known that I, Warrer A. Kxteur, a
citizen of the United States, residing at
Pleasant Ridge, in the county of Hamilton
and State of Ohio, have invented new and
useful Improvements in Air-Lifts, of which
the following is a specification.

My invention relates to new and useful
Improvements in apparatus employed to
torce a liquid against a head by means of a
fluid under pressure, and particularly that
type of apparatus in which the motor fluid
1 1njected into the liquid supply zone of the
hquid to be forced. Such devices when
used 1n well practice are commonly known
as ** air lifts” and inject air under pressure

1nto the discharge pipe in the liguid zone of

the well. ,

My invention provides apparatus with no
inwardly projecting parts and thevefore will
offer no resistance to the flow of the liquid
to be pumped.

Formerly, discharge nozzles, shields for
the same and the like protruded into the
discharge pipe or were placed under or in
the lower end thereof. This apparatus may
have the motor fluid passages which enter
the liquid zone either constructed so that
the motor fluid passing therethrough will
1mpart a swirling motion to the inert liquid,
or not, as desired. |

To this end my invention consists in a
modification of a discharge pipe having -di-
rectly connected thereto a motor-fluid con-
nection, the discharge pipe being provided
with orifices terminating inwardly flush
with the inner surface of its wall, and
adapted to discharge a fluid under pressure
into the discharge pipe. This modification
ot the discharge pipe and facilities for
motor-flurd connections in deep well prac-
tice are generally situated within the well
casing; but, as this construction is only nec-
essary to give easy access to the working
parts and to stmplify sinking the casing, my

invention might be applied to the casing and:

the discharge pipe eliminated.
My mvention 1s illustrated in the accom-

panying drawings, in which:

Figure 1 is an elevation of a deep well
casing in section and inclosed discharge pipe
equipped with apparatus embracing my in-
vention shown in its preferred form with
%arts ‘broken away and others in section.

1g. 2 1s a full section of an alternate form

of ‘the apparatus in which the liquid to be
forced is to be given a swirling motion.
Kig. 3 1s a full section of an alternate form
of my device, formed of two parts, viz: g
tube and a hollow collar shrunk on and
forming an air chamber next the inclosed
portion of the tube; with the actuating fluid
pipe with part broken away.

Reierring to Fig. 1
the well casing and B
modified portion of
invention. , o

An outer projection D is cored or other-
wise formed with an. air chamber 4 which
terminates outwardly at d* to receive the
pressure Huid pipe (not shown). An air
passage ¢* 1s drilled or otherwise formed
connecting the air chamber d with the in.
terior of the portion C of the discharge pipe.
Obviously there may be several such projec-
tions and attendant passages, either inde-
pendent of each other or so placed that the
chamber ¢ is continuous around all or g POr-
tion of the pipe C, and therefore all air pas-
sages ¢* are supplied from one pressure fluid
pipe, as in the alternate form shown in Fig.
3. The line #, z, indicates
water level is above the air lift. -

11g. 2 shows the same form of the inven-
tion as Fig. 1, excepting that the wall of the
discharge pipe C is drilled so as to eive the
alr passage @ a lateral slant, for the pur-

the discharge pipe, a,
which C contains my

pose of imparting a swirling motion to the.

liquid to be pumped.

I'1g. 3 shows an ordinary discharge pipe
B, with a hollew collar E shrunk thereon. [f
desired this collar could bhe riveted on or
both shrunk and riveted, or by using a

that the normgl
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spectal tubular portion, threaded on: but the

method of attachment is immaterial
as the joints are tight. The circumferential
chamber e is connected with the source of
pressure fiuid supply through
e', by the pipe F, and with the interior of the
discharge pipe by the passages & bored or
ctherwise formed in the pipe B at such an-
gles as are desired. _

T'he operation of my invention in any case
consists in forcing
pressure intc the chamber as indicated by the
arrows In Figs. 1 and 8, where it passes into
the discharge pipe through the passages, and
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the opening
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the motor fluid under
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enters the inert liguid to be forced, in the di- -

rection indicated by the arrows, tending to

| elevate it.
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What T claim as new and desire to secure
by Letters Patent of the IInited States, 18:—

Tn air-lift apparatus of the character indi-
cated, 2 main tube section of smooth and uni-
form cylindrical interior surface, provided
with one or more air-feed apertures extending
through the tube-wall, inclined upwardly
eom  without inwardly and terminating
Aush with said interior surface, and providec

10 aleo with an external chambered projection

at the zone of the tube apertures and con-

—

| necting the chamber therewith, said- projec--.

tion having a supply aperture fitted for con-

nection of a supply pipe at the outside-of the
main tube. | |
Tn testimony whereof I have hereunto set

my hand in presence of two subseribing wit-

nesses.
 WALTER A. KNIGHT.
Witnesses: | o
Josepn R. (GARDNER,
Bengaminy H. Epwarps.
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