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directed upwardly and toward the. center
and sides. The air is thus thoroughly and
evenly distributed throu gh the body cf Tiquid,
and by reason of the form of the chamber, -
and its inlets, back or downward pressure g
upon the incoming liquid is prevented, and
the efficiency of the apparatus is greatly in-
creased. The air thus introduced is given

a2 tmiform and even distribution, and is al-
Jowed to expand evenly and properly, thus ¢;
lifting the hquid by its expansive force, and
this even distribution of the air is an im-
portant feature of my invention, in con-
junction with the prevention of back pressure.

Tn order to increase the efficiency of the 7o
apparatus, I may provide two or more simi-
lar lifts operating in conjunction, the' ar-
vangement of these being well shown in the
horvizontal section, Fig. 2. . ,

In some cases, it will be found desirable 75
to arrange the lifting units in tandem, one
above the other, each one operating inde-

- pendently, but the lifting effect of each re-
duces the downward pressure caused by the
weight of the liquid above; thus the first one gg
will permeate the body of liquid with the
air, and the lifting of this body reduces the
pressure so that the subsequent ones will
have less pressure to overcome in their jnitial
action. ’ . o

The device is also very serviceable, be-
cause if the liquid should lower in the well,
lower lifts can be operated \independently,'
and the upper ones remain inactive./

The even distribution of the air through 9o
the body of liquid and around the sides of
the pipe, materially overcomes and reduces
the loss by friction, and what is known as
slippage, which occurs when the air 1s 1m- .
troduced in large and intermittent yolumes. 95
The flow of liquid through the ejection pipe,
is ordinarily more rapid in the center of the
column by reason of the side friction, but .
my device overcomes this in a large measure,
and increases the volume and regularity of 100
the flow. . ,

The interior of the foot-piece may be -
made perfectly smooth and straight to coin-
cide with the ejection pipe: .

Having thus described my invention, what 105
I claim and desire to secure by Letters
Patent is— :

1. In an air lift for liquids, & Ybody or
foot-piece having @ conducting’ passage
.there-through, a surrounding channel - of 110

To all whom it may concern” .

Be it known that I, Ropert N. Woop, 2
citizen of the United States, residing at
Point Richmond, in the county of Contra

. Costa and State of California, have invented
new and useful Tmprovements in Air-Lifts,
of which the following is a specification.” -

My invention ralates to a means for rais-
ing water in wells, and for like or equivalent

¢ purposes, such means being known as & air
lifes” - :
1t consists in the combination of parts,
and in details of construction which will be
more fully explained by reference to the ac-
5 companying drawings, in which— -
Figure 1 is a-vertical enlarged section of
the apparatus. Fig. 2 1s a transverse section,
showing a plurality of the 1ifts. Fig. 3 is
a vertical section of the well, showing Lifting
90 units arranged serially.
1t is the object of my invention o provide -
a mnore efficient means of introducing air for
lifting liguid in deep wells; means for re-
leasing the air into the whole chamber or
95 core, whereby a higher efficiency is provided,
and back pressure upon the liquid is pre-
vented. o v '
As shown in the drawing, the device con-
* gists of a casting or foot-plece A with which
30 the inlet and discharge pipes are connected
by nipples, or.in other -suitable manner.
The lower or inlet tail-piece 2 is prefer-
ably made bell-shaped, converging from be-
- low upwardly. The foot-piece A has the
35 passage 3 made through it, and 4 is an en-
larged section having its greatest diameter
on a substantially central, horizontal ‘plane,
and converging in both directions to the di-
ameter of the passage above and below.
0 Through the lower inclined surface of this
enlarged. channel, a series’ of holes 5 are
made; these openings connecting through
passages 6 with an annular air passage 7
which is formed around the outer portion
.5 of the part A, and which is supplied with air
from & suitable compressor through the pas-.
sage 8. The air'is distributed from this pas-
sage around the annular channel 7, and is
delivered thence through.the annular pas-
50 sages 6, and the openings 5 toward the cen-
tor of the water passage. The angle of these
passages 6 may operatively be about 45 de-
‘grees, more or less. The result will be that
the jets of air are introduced from all points
55 around the circumference of the pipe, and
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largei'v diameter converging upwardly and
downwardly from its largest diameter, and
integral with the liquid passage, an inde-

* pendent air channel formed in the body of

10 °
‘having a vertical centrally disposed pas-
. sage,
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the foot-piece, and passages opening directly
from said air-channel into the lower beveled
portion of the interior channel, said passages
converging toward the center of the con.
ducting pipe. _ ,

2. In ap air lift for liquids, a foot-piece
horizontal ~ V-shaped enlargement
formed in said passage, an annular tubular
channel formed in the foot-piece below the
enlargement, means for supplying said
channel with air under pressure, and. pas-
sages extending from said air passage into
the interior enlargement, said passages con-
rverging upwardly. ‘ _

8. In an air lift apparatus for liquids, a
foot-piece having a’ centrally disposed ver-
tical passage, an annular enlargement, the
surfaces of which converge upwardly and
downwardly to meet the contiguous ends of
the liquid-passage, openings formed in the
lower ‘inclined surface of said channel, an
annular air supply.surrounding the said en-
largement having upwardly convergent con-
nections with the openings of the annular
channel whereby the air is delivered up-
wardly, the lower surface of said channel
acting to prevent back pressure upon- the
liquid.

4: In an air lift for liquids, a foot-piece
having a vertical central passage, an en-
larged V-shaped channel converging up-
wardly and downwardly from its largest
diameter to a junction with the contiguous
ends of the vertical passage, an annular air.
passage surrounding the lower part of said

@
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channel having openings converging - up-
wardly through the lower portion of the
interior channel, and a béll-shaped or con-
vergent tail-piece connecting with the lower
end of said device.

5. °An air lift for liquid, said 1ift com-
prising a plurality of vertical passages,
each having an annular enlarged channel
convergent from its largest diameter to meet
the contigucus edges of the liquid passage,
and annular exterior channels, with means
for supplying air under pressure thereto,
and upwardly convergent passages connect-
ing said air passages with the lower surfaces
of the interior channel. :

6. In an air lift for liquid, a series of in-
dependent conducting pipes, each having a
foot piece with a vertical centrally disposed
passage, a horizontal V-shaped enlargement
formed in said passage, an annular tubular
channel formed in the foot piece below said
enlargement, and means for introducing air
under pressure into said channel, said pipes
being arranged one above the other, and hav-
ing downwardly divergent suction passages.

7. In an air Lift for quids, a vertical con-
ducting pipe having an annular enlarge-
ment forming a shoulder or bench, an
inclosed annular passage surrounding the
pipe below the bench, an air supply passage
opening into the annular passage, and open-
ings converging inwardly and upwardly
from said passage through the bench.’

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
‘ ROBERT N, WOOD.
Witnesses: .

W. D. Bosweri.,
J. H. Grecory.
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