0. W. JONES.
METHOD OF AND APPARATUS FOR PUMPING FLUIDS,

‘ C APPLICATION-FILED ‘AUG. 4, 1916, . .
1,276,373. Patented Aug. 20, 1918,
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presse wan' or, other

40'i
* lines' producing. the highest: effi

e

~earrying .out. .the. method “where
16.

"of the ﬂmd toh

- 1ng the best resilts’in any. given: 1nstallat10n,

snnpl(, appqratu‘ 015"'

may: be pumped or. ralsed to.. consulérable
heights. thh a .minimum - expend]tur(- of

a tube orthe like at-a-point beloy .
umped: z_md mto whic

part
rking, fluid. cai

g ‘
in. the tube to rlse '_yn ceordance: w1t11 the'

d:ind one sueh medns. is associated with egeh
- of the check valves in the different ‘stages

¢ -,of a’pump organized and constructed in dc-

© the direction of the ap

Letters l’atent

Pdtented Aug. 20, 1918,

N _ _,p1101 S to breukmg through the’ hquld in

- therefrom. Thercfore, means in--
séd in the path;of the ésca 1ng air for
restratifying it will cause the ~bubyant
energy of the air to be dgain properly. ap-
“plied to the -work of Tifting the liguid ‘and
such 4heans may be at.such intervals in'the
Pipe or “tube 45 ma ¥ be necessary for obtain-

60:

65 -
above referred to. An mveltcd cone cen- -

trally disposed in the tube or pipe and: just
aboye one of ‘the check valves provides 70

-lugh]s cfficient means for rearranging the

air or other working fluid.

In the drawing:

Figure 1 is a- ﬁacrmentary side elevatmn,
‘78
“cor dance with the invention and capable of
caitying: .out the method of the invention;

- parts being broken away and sectmned for .

clearness of illustration;

Iig. 2 is a ﬂdgmmtarv central veltlcal
séctional view of the pump shown in Fig, 1;
the same being shown as mstalled in a We]l
holé;

Fig. 815 & hor izontal sectlonal view taken-
on ‘the line »38—z3, Fig. 2, and looking in

ded arrows; and
“Fig.4 is a fragmentary sid€ elevationf a
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d. modfﬁed form. of Jpump organized in accord~ .

ﬂmd entrapped‘ in the g bumped'
in”each stage, is preferably: made long ‘the

have determined “that' by restratif ,n% the
air or Wcrkmg Auid - in - the “flnid emg
puniped the: maxnnum efficiency in apy
tus of “this' character may be

. 'When' compressed air. or the like: is. intro-

. pumps of ﬂns

; gel
50 tion of the'air at the pomt %f injectioninto

*“whieh afterwar

.86
' f.and_assume spher

duced; ‘into A column of

quid in .8 tube

the liquid takes the form of small bubbles,
i ather anfl form into lay-

ers of air, dispo:
and Tater and
liquid thelays

» «1051gnated by the sa

A, D designates, in.

. spect “to the fluid beirig punmpéd;  ani
- designates liquid in the well ‘hel

or-  rality of %eutlonq @ joined together by means

‘an qurdly opening check valve
iy - be o any prefelred form, and the.

k. ance ~with the “invention, the same bemg'
g -showh : ;

as installed in o - -well hole;:
590 allihe figu :
reference characters.
Lofernno' with p‘umcu]arlty to the draw-.

Corresponding

: ing in the embodiment .of the invention *

therun ghown, A designates the tube of ‘the
improved pump B deﬁmnatbs air” supplv
mreans therefor, C-d ates; in each ‘in- .
stance, a check’ valve osed in the tube:

h. instance, means . - -
for rearranging the working fluid . with. re- 100

95 ‘

pumped therefrom by the apparatt
Thetube A is qh(m 1. a8 (,ompusmg E plu-g
105
“of “valve casings 5; thelowerniost of such. =~ -
sections « telnnmltmo at: and. l,un joined
to a valve- “housing’. 6 in which is 5lsp0€ed :
7 which ™
110
wppertiost ‘of the sections o termmates m a

: d]scharge spout 8.
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The air supply means B, in Figs. 1, 2 and
3, preferably consists of a pipe 9 leading
from any suitable supply of compressed air
or other working fluid into the well hole and
beneath the surface of the liquid to he
punmped where it enters the lowermost tube
section « slightly above the check valve 7
as at 10,

Each of the check valves C preferably
consists of a disk 11 adapted to coact with

-a geat 12 one being provided in each valve

casing 5.and permitting the rise of fluids
past such valve but preventing a return
flow. It will, of course, be understood that

any other suitable check valve may be em- -

ployed in lieu of the form shown.

Tach of the means D for rearranging the
working fluid preferably comprises an in-
verted cone 13 disposed in a valve chamber
5 and maintained in position therein as hy
supporting webs 14 s0 as to provide an in-
terspace between the edges of the base of
the cone and the walls of the respective
valye chambers 5. Tach of the cones 18, co-
acting with the respective valve C immedi-
ately beneath the same serves to break up the

bulbous formation above referred to, the:

bulbous bubbles impinging on the valve C

“breaking up and the air of such bubbles tak-

ing on a new form which by further ascent
is modified by the cone 13 and by being
passed over the same is again stratified in
the column of liquid being pumped ss at 15,
Fig. 2. The change of form of the air
bubbles entrapped in the liquid in the tube is
shown in Fig. 2, the air on entering taking
the form of small bubbles 16 mixed with the
liguid, such bubbles later collecting or unit-
ing and forming 2 stratum ss at 17, which
stratum prog-asv. sly increases in thickness
as atyl8 and 19 and finally assumes the bulb-
ous form shown at 20, which form is as-
sumed just before the air would, if not re-
arranged, break through the column of lig-
uid in the tube. : .

In  the modified form of the invention
shown in Fig. 4, the air supply means B
comprises, in addition to the pipe 9 which
leads. to the lowermost portion or zone of
the-pump, pipes 21, 22 and 28, each of such
pipes being connected with a tube section @

-at a point just above one of the valve cas-

ings b in which is disposed a check valve 11
and a cone 13. ' The pipes 9, 21, 22 and 23
are provided with controlling valves 92, 212,

22* and 23* whereby compressed air or othbr.

“working fluld may be admitted to each of

60

the sections of tubing e independently. By

this arrangement of air supply pipes a mine -

or the like may be economically pumped, as,
after the pump is installed, assuming the
liquid: level to be above the first valve cas-

ing 5, by opening the -valve 23 air will be

©admitted to the upper section only and af-

85

ter the air so admitted has caused the ejec-
) _ AU e

1,278,373

tion of liquid in sufficient amount to lowet
the level in the mine so that the next section
will have to be put into operation to further.
eject liquid, the valve 28 may be closed and
the valve 22* opened to admit air from the
air supply to the next lower section. This
pumping of section after section is continued
until the water in the mine is brought to the
desired level. It will, of course, be under-
stood that the supply pipe 9 and the pipes
21, 22 and 23 have'a common source of air
supply and may each be independently con-
trolled. S o
The operation, method of use and advan-
tages of the invention will be readily under-
stood from the foregoing description, taken
in connection with the accompanying draw-
ing and the following statement:
Compressed air being admitted at the base
of the liquid column in the tube A, such air
in rising through the column will form in
pockets or the like similar to the pockets
lustrated in Fig. 2 in the rise of the col-
amn of air and liquid in which such air is
entrapped. The valve C being interposed
in the path of the ascending liquid and air
and at the point where the air is about to
lose its efficiency with respect to further pro-
pulsion of liquid, the effect of the valve and
the seit on the passing air and liquid will
be to- destroy the arrangement of the air
pocket and liquid, thus creating a new stage
m the operation of the pumping apparatus,
the further rise of the air and water past
the cone 13 redistributing such air and wa-
ver so that further upward progress will be
under more fayorable conditions than would
e the case without rearrangement.
Having thus disclosed my invention, I
claim and desire to secure by Letters Patent :
1. In apparatus of the eharacter disclosed,
in ¢ombination, 2 pump tabe, means for sup-
plying a working fluid to the interior of
sald tube for intermingling with liquid to-
be pumped, valves dividing said tube into a
lower section and an upper section-thus pro-
viding a plurality of stages through which
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the liquid- being pumped progresses, and -
means over each valve for re-arranging and

re-applying the working fluid with respect
to the liquid. _ '

2. In pumping apparatus of the air-lift
type, in combination, a tube, means for sup-

plying working fluid to the tube, and means -

mterposed in the path of ascent of the work-
ing fluid and fluid to be pumped to break up
relative arrangement of working fluid and
fluid to be pumped, and means to re-arrange
said fluid comprising a member mounted:
within and materially restricting the pas-
sage through the tube. ' -
3. In pumping apparatus of the air-lift
type, in combination, a tube, means for sup-
plying working fluid to the tube, and means
mterposed in the path of ascent of the work®
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ing fluid and fluid to be pum‘t'ped tobresk up . 5. In an air-lift pump, in combination, & -
the relative arrangement of working fluid tube, moans for supplying elastic working 20.
“and fluid to be pumped at the zone of fluid to the interior of said tube and in a
" such interposed means; said interposed lower zone thereof, and means interposed in
5 means including a valve; there being like- the path of ascent of the working fluid and
wise .means adjacent to said valve for re- in a higher zone than the zone of supply of .
applying said wor,kin% finid to the work of said working fluid for reap}i)lging said work- 28
further assisting said fluid being pumped in ing fluid>to other fluid to pumped ;. said
its ascent. : .~ 7" last named means consisting of at inve
10 4. In an air-lift pump, in combination, & ocone. - _ .. ‘ » .
tube, means for supplying elastic working . In testimony whereof, I have signed my.
fluid to the interior of said tube and.in a ~name to this specification in the presence of 30
‘loweﬁ' zr;om;l t11felfeof, ans} ’xgeans' illmrpgseg - two subscribing witnesses. ‘
in the path of ascent of the wor ing fluid 2 . -
N 15. gnd restricting the passage through. the-tube C -DAVID w. JONES
' " in a higher zone than the zone of supply of "Witnesses: . _
said working fluid for -reapplying . said Arvrrer H. DagHLER,
working ﬂuig to other fluid to be pumped. - J. Smorr, ‘




