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PUMPING MECHANISM.

Application filed July 3,

My invention relates to pumping mecha-
nisms, and more particularly to pumping
mechanisms for raising a column of liquid

by the action of air.

An object of my invention is to provide an
improved liquid raising apparatus.
other object of my invention 1s to-provide an
improved liquid pumping apparatus which
. partakes in its nature

10 and of an air lift puinping mechanism. A

b

further object of my invention is to provide

an improved foot piece for use in ‘mecha-
nisms of the character referred to. With
regard to the objects of my invention it may
16 be stated that the ordinary air lift pumping
mechanism cannot be used without having
. the foot piece very substantially submerged.

This results in the necessity for quite deep

wells and renders it impossible to pump rel-

20 atively shallow wells in which the normal
standing level of the liquid 1s a relatively
small fraction of the total depth of the well.
Accordingly, the object of this: invention is
particularly to provide a pum ing mecha-
25 nism which is especially adapted to the rais-
ing of liquids from relatively shallow wells
" in which, while the quantity of liquid avail-
_able may 'be quite substantial, it is not at

sufficient head to permit the satisfactory use
30 of the ordinary air lift pump. A further

- object is to provide a pumping mechanism
which may be used in relatively deep wells

. also where the degree of submergence is low.
In the accompanying drawings I have

35 shown for purposes of illustration two forms
which my invention may assuine in practice.
“*In these drawings,— -~ - . ,

Fig. 1 is a diagrammatic View showing a
system in which one illustrative form of my

40 invention is incorporated. :

Fig. 2 is a central vertical section through
the foot piece mechanism constituting a part
of one species of my invention shown herein

* for purposes of illustration. I
Fig. 8 is a transverse section on the line

3—3 of Fig. 2. Lo
Fig. 4 is a view similar to Fig. 2 on an en-

larged scale, showing a further construction

"which is especially adapted for use with

- 50 deeper wells. C K

Fig. 5 is a transverse section on the line
‘5—5 of Fig. 4. : :

" In the form of my invention shown in
Figs. 1 to 3 a compressor 1 will be observed
85 to be discharging air by way of a pipe 2 to

oo

both of an injector.

1923, Serial No. 649,358, /
a receiver 3 from which air under pressure is”
led by a pipe 4'to a well 5. The well is
shown provided with a casing 6 within which
a down pipe 7 is disposed and also. & riser
pipe 8 which leads to a booster or tank 9 at
the top of the well. The particular connec-
tions used for suspending the down pipe 7
and riser pipe 8 from the top of the well are:
not shown as they may be any one of a num-
ber of different forms. . e
Now referring particularly to Figs. 2 and
3 for details of construction, it will-be noted.
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65

* that a foot piece 10 of novel construction is

arranged at_the bottom of the well. This
foot piece comprises a casting 11 which
forms a junction mermber adapted to connect
a tail pipe 12 with a fluid conducting pipe
13. 'The member 11 is hollow- and has a lig-
uid conducting bore 14 therein into which
there projects a portion 15 which is hollow
as indicated at 16 and serves. to connect’a
chamber .17 into which the down pipe 7
.opens with a central opening 18 in which a
nozzle membper 19 is arranged. The nozzle
19 has a slight external taper and is pro-
vided with a central vertically arranged bore
20 through which a jet, of substantial diam-
eter, of fluid under a pressure considerably
in excess of that necessary to discharge
against the hydrostatic head due to the level 85.
of the liquid surrounding the.riser pipe is
adapted to discharge. The member 13 is:
provided with an initially tapering bore 21

70
75

80.

-which terminates at its upper end in a cylin-
drical bore 22 and at the top of the cylin-
drical bore is an enlargement 23 which is,
screw threaded for connection to the riser
pipe and which at its bottom terminates in a
shoulder 24. - Mounted within the cylindrical
portion 22 is a throat piece 25 which has at
its upper end a collar 26 adapted to seat
upon the shoulder 24 and to be clamped be-
tween the bottom of the riser pipe 8 and the
shoulder 24. The member 25 has, as herein
illustrated, a tapering bore 27 which at its 100
upper end is connected by a small cylindri-
cal passageway 28 with a rapidly flaring -
bore 29. It will be understood that the flare
may be varied in practice to suit conditions.

A guiding member 30, having bores 31 and 105
32 respectively adapted to loosely fit the
pipes § and 7, is mounted at the top of the -
member 13 and rests thereon when the mech-
anism is arranged in'the well. A coupling

33 is arranged in the pipe 7 so as to be sup- 110
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ported on the member 30 and so prevents the

weight of the air line having to. be sup-

ported on the member 11. '
‘The operation of this mechanism so far

-described will be readily understood. In

view of the fact that the device is used in a
well where the submergence of the foot plece

~ is relatively low, it is necessary not-only to
. aerate the rising column of liquid, but to im-

10

part a sufficient velocity to the same to cause

- 1t to be raised to the top of the well. In or-

20

. greater height than would be

.25
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" 85

40

- tion,
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throat mem

der that this may be done, the discharge of
air through the nozzle 20 is at a much higher

_rate than would be the case in an ordinary
- air lift foot

piece where the air discharges
through the orifices with little excess pres-
sure. ' By reason of the velocity of the air in
the present case and the fact that the column
is lightened, it is possible to raise a mixed
column of liquid and air to a considerably
possible with
a purely air lift mode of operation. The
tail piece 12 prevents back blowing.

In the second form of foot piece shown
for purposes of illustration, which is espe-
cially adapted to raise a liquid from a deep

well, the down pipe and the riser pipe are:

made coaxial, that is, the air

supply pipe
surrounds the riser pipe.

In this construe-

tion the member 11’ is cylindrical in out-.

line and is provided with a conical seating
portion 40 at its bottom adapted to seat up-
on a shoulder 41 formed in s member 49
which connects the tail pipe 43 with the
down pipe 7’. .The upper end of the mem-
ber 117 is internally threaded as in the case
of the form first shown and a member 13’

. substantially. identical in construction with

the member 18 of my first form is threaded
thereinto. The throat member 25’ is of a
different construction from the throat mem-
ber 25, being substantially longer and hav-
ing the flange 26" about midway of its
length. The tapering portion 27’ and the
cylindrical portion 28’ of the bore and the
r are quite closely similar to
the corresponding parts in the first construc-
but the expanding portion 29’ is much
longer and of a more gradually expanding
shape than in the first described form of
my invention. It will be understood, how-
ever, that this may also be varied in practice.
The flange or collar 26’ is clamped as in
the previous construction

on the member 13”. 1t should be noted, how-
ever, ‘that the flanges 26 or 26’ may have
threaded engagement with the top of the
members 13 and 13’ respectively’ in such
manner as to permit adjustment longitudi-
nally. The member 11" is rovided with a
diametrically extending hollow bridge-like
element 15" upon ‘which the nozzle 19’ is
mounted ‘with its bore 20’ in' communication
with a transversely exténding passage 16’

) between the bot- .
tom of the riser pipe 8 and a shoulder 94’ ,
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which receives air through the space between
the riser pipe 8 and the down pipe 7. It
will be observed that the passageway cor-
responding to passageway 14 is divided into
two parts, 14’, 147", each communicating
with tail piece 43 in this form of my in-
vention. : ,

By reason .of the construction of this
mechanism shown it will be apparent that
the entire riser pipe and foot piece may be
readily drawn through the top of the well
without disturbing any part of the casing or
of the down pipe 7’. " The general mode of
operation is the same as in the form first
disclosed, the only difference being that the
air is supplied through the space between
the pipes 7 and 8 and from both sides

‘through the passage 16" instead of as in the

previous construction. It should be under-
stood that the throat members and also the
nozzle members are exchangeable and that,
depending upon the height to which the
liquid must be raised, the submergence ob-
tainable, the viscosity of the liquid and
other factors,,the proportioning of the jet
and the throat piece will be varied.

While T have in this application spe-
cifically described ‘two forms which my in-

‘vention may assume in practice, it will be

understood that these forms of the same are
shown for purposes of illustration and that
the invention may be modified and em-
bodied in other forms without departing
from its spirit or the scope of the appended
claims, ' '

What I claim as new and desire to secure
by Letters Patent is: '

L In an air lift pump, a supply pipe, a
member forming a liquid passage and having
a radially extending portion therein forming
a pumping fluid supply passage, an upward-
ly tapering liquid pumping member secured
to said first mentioned mémber with its bore
in_communication with said liquid passage,
a jet forming means mounted on said radi-
ally extending portion and having communi-
cation with a pumping fluid supply passage,
said jet discharging centrally of said liquad
passage, a riser pipe, a connection between
said liquid conducting member and riser
pipe, and means for effecting a supporting
relation between said liquid passage forming
i)nember and supply pipe adjacent said mem-

er. : .
2. In an air lift pump, a supply pipe, a
member forming a liquid passage and hav-
ing a radially extending portion therein
forming a pumping fluid supply passage, an
upwardly tapering liquid pumping member
secured to said first mentioned member with
its bore in communication with said liquid
passage, a jet forming means mounted on
said radially extending portion and having
communication with a pumping fluid supply
passage, said jet discharging centrally of
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said liquid passage, a Tiser pipe, a con-
nection between said liquid conducting
member and riser pipe, and means for effect-
ing a supporting relation between said liquid
passage forming member and supply pipe
adjacent said member, said supporting
means including members having cooperat-
ing tapered surfaces.

3. In an air lift pump, a supply pipe, a
member forming a liquid passage and hay-
ing a radially extending portien therein
forming a pumping fluid supply passage, an
upwardly tapering liquid pumping member
secured to said first méntioned member with
its bore in communication with said-liquid

_passage, a jet forming means mounted on

said radially extending portion and having
communication with a pumping fluid supply
passage, said jet discharging centrally of
said liquid passage, a riser pipe, a connec-
tion between said liquid conducting member
and riser pipe, and means for effecting a
supporting relation between said Hquid pas-
sage forming member and supply pipe ad-
jacent said member, and means whereby said
latter supporting relation is effected by
gravity. :

4. In an air Lift pump, a supply pipe, &
member forming a liquid passage and having
a radially extending portion therein forming
a pumping fluid supply passage, an upward-
liquid pumping member secured
to said first mentioned member with its bore
in communication with said liquid passage,
a jet forming means mounted on said radi-
ally extending portion and having communi-
cation with a pumping fluid supply passage,
said jet discharging centrally of said liquid
passage, a riser pipe, a connection between
said liquid conducting memiber and riser
pipe. and means for effecting a supporting
velation between said liquid passage forming
member and supply pipe adjacent said mem-
ber, and means whereby said latter support-
ing relation is effected by gravity, and said
member is centered in said supply pipe auto-

" matically when inserted therein.

5. In an air lift pump, a member forming
a liquid passage and having radially extend-
ing therein a portion forming a pumping
fluid supply passage open at each end there-
of, an upwardly tapering liquid conducting

8

member secured to said first mentioned mem-
ber with its bore in communication with said
liquid passage, a jet forming means mounted
on said radially extending portion inter-
mediate said open ends and having com-
mupication with the pumping fluid supply
passage, a riser pipe connected to said liquid
conducting member, a throat member ar-
ranged within said liquid conducting mem-
ber, and means whereby said throat' member

60

is removably secured by said riser pipe and -

liquid conducting member.

6. In an air lift pump, a foot piece com-

prising a member forming a ligmd passage
and having radially extending therein a por-

tion forming a pumping fluid supply pas-.

sage, a supply pipe therefor, a nozzle mem-
ber supported by said portion and having a
bore communicating with the pumping fluid
supply passage in said portion, a tapering
liquid conducting member mounted on said
first ‘mentioned member and surrounding
said nozzle member and having at its upper
end a bore to receive a riser pipe, said bore
terminating in a shoulder, and a throat
member having a flange adapted to seat on
said shoulder and to be clamped thereover
on connection of said foot piece to a riser
pipe, said riser and supply pipes forming
a unitary structure and_ so arranged that
said foot piece carries substantially only an
axial load. : :

7. In an air lift pump, a member forming
a liquid passage and having a portion form-
ing a radially extending pumping fluid sup-
ply passage having open ends, a nozzle mem-
ber supported by said portion intermediate
said openings and having a bore communi-
cating with the pumping fluid supply pas-
sage in said portion, a liquid conducting

member mounted on said first mentioned -

member and having an initially tapering
bore terminating in a cylindrical bore, &
throat member having oppositely tapering
communicating bores therein and an external
flange, said throat member being supported
by its flange in a position projecting into
said cylindrical bore, and a pipe connected
to the bottom of said first mentioned mem-
ber.

In testimony whereof I affix my signature.

. DAVID H. HUNTER.
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