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APPARATUS FOR ELEVATING WATER BY MEANS OF COMPRESSED AIR.

No. 855,518,

~ \“_....ww//./. /'L

|
|
’

NN N7

duverior
Aitorney

S

RN /Hi\\.‘ NN ...?x% NN, NN /Mv&.\? NN NN VNNV, SNV

T 7NN LN PN NN N ?§V/&Vﬁ§ NN

R)itreores




. No. 855,518, - . Specification of Lettere Patent, o Pa_.tented HJune”4‘,'19'07.
 Application filed June 26,1908, Serial No. 323,253, |

a_citizen of the United States, residing at | considerable distance below the normal wa-
- New Orleans, in the parish of Orleans and | ter level . as is necessary in ‘devices of the ¢o
5 State of Louisiana, have Invented certain | kind to which my Invention relates.
new and usefy] Improvements in Apparatus B is an air supply pipe designed to supply
for Elevating Water by Means of Compressed compressed air to the column of water with-
Air, of which the following is a specification. | in the casing. This air supply pipe is pro-
My invention relates to the art of elevating | vided with g series of nozzles C, C, C, through ¢
‘o water from wells or other sources of supply | which the compressed air escapes. Ag shown
through tubes or casings sunk into the water | in. Figs. 2, 3. and 4, each nozzle comprises g,
Or water bearing strata, by means of ‘com. coupling member D into which sections of
pressed air injected into the column of water | the air pipe B are screwed, and said coupling
within the tube or casing, which column member is interiorly threaded to form a sup- 40
15 thereby becomes less dense or lichter than port for the threaded valve support E. Said
when unmixed with air, and is caused to rise valve support is provided with a groove ¢
to the surface of the ground by the pressure | and with arms f through which exfend pas-
due to the head of the shorter but more sagesg. The coupling member P 1s provided
dense column of water outside the well tub- | with a series of holes shown at 3 through
20 Ing.  Such devices gre commonly called air | which compressed air passing through pas-
lift pumps. In such devices it is found that | sages g and grooves e escapes into the water
the pressure of ajr oeessary to start the flow | in the well tubing, - . - -
 of water is materially greater than that neces. | is a cylinder supported by and formed in
~ Sary to continue the ischarge from the well | one Piece with the valve Supporter K, and H g,
25 alter it has been onee established. | 1s 8 valve fitting closely in the said cylinder.
-~ The object of my invention is to provide | This valve when in g closed position cloges a
-means whereby such a water elevating de- | series of opemings 4 in the ¢ylinder F, and -
vice may be started with air under the same | when in an open Eosition permits com-
pressure as that which will be necessary to | pressed air to flow om the supply pipe B g ¢
30 afterward continye ‘the action thereof, said ‘through said openings, passages g, groove ¢
means being automatic In its action, so that and holes % into the column of water in the
no manipulation of any mechanical device tubing or casing A. The valve H is provided
- will be necessary, and no excess of air pres- | with a stem K which passes through an open-
- sure over the normal working pressure will Ing in the gland L. . | L

_ _. B _ O
35 be required to place the vel] In operation. | Mis g SPTing surrounding the valve stem .
A further object of my invention is to pro- | and held between the gland and nuts N upon
- Vide an improved gir discharge nozzle | the valve stem, and acting to normally hold
through which the compressed air is mjected | the valve H 1n its lower or open position N
- 1nto the column of waterin the wel] tubing. | 0,0, are bassages leading into the cylinder ¢
10 In the accom anying drawings, it .which F.below the valve H, and through which the
like reference characters Indicate like ele- compressed air in:the pipe ‘B acts upon the
meats in the various views, Figure 1, is a | lower su ace of the valve tending to force
vertical sectional view of a well tube or cas- | it upwar he downwar ‘movement of the
ing with an ajr supply pipe contaming a se- valve is stopped by the gland L, as shown, 1CC
45 r1es of nozzles shown 1 elevation therein, | f_R_efer_I‘iI_lg'to Fig: 1, ag 1llustrative of the
said re having certain dimensjons indi- | of eration of air lift pumps in wells in which
cated thereon which serve to illustrate the .tﬁe water normally rises to within g compara-
operation of my mvention; Fig. 2, ig g verti- |-tively. g ort distance of ‘the. surface, of the
cal central section of one of a series of valve | groun , the line 1--2 in cates.the leve] to 108

50. controlled air discharge. nozzles located in’ | which the water will rise when no water ig be-

‘the air supply pipe; Fig. 3, is-an evation of | ing pumped from - ell, assuming in thj

- a8 valve supporting member for supporting ‘Instance to be 20 ft. below. the surfage of the

 the valve which controls the -discha,r'ge"o_f' alr | ground, “When water ig being pumped from

" through said nozzle, and Pig. 4, is g plan | -the well the level at which the water stands rrq

55 view of said valve Supporting member,. . ~-~-;.-wﬂl;fbe"depressed; a- distance depending ufon R
m-.

A represents. the tubing: Or easing of _-t‘he ] iﬁhe‘ _re;pidjtyf of Wit]:}dra.Wii;l and the rate o
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fow from the surrounding water bearing.| nozzle by which the device is to be operated.

strate, and in this case 1t s assumed that the | With such an afrangement the  compressed -

level will be depressed & distance of 60 ft. | air escaping at the highest nozzle will estab--

when the well is yielding its gre atest possible | lish a flow through the tubing ; shortly after &
¢ amount of water, that :s when water 1s being flow has been established from said nozzle, 70 |
withdrawn ‘therefrom at the same rate per | and by means hereinafter described, theflow!
unit of time as it lows thereinto. The level | of air 1s cut off at such nozzle and established
when the well is 1n operation is ‘ndicated by | through the next lower nozzle of the series, -
the line-3—4. It has been demonstrated by and so on until the discharge finally takes -

-

to experiment that the maximuin efficiency of | place at the lowest nozzle of the series.- =~ .75
air lift pumps 1s obtained when the distance | Referring now to the oper ation of my au-
from the water Jevel,. when water 18 being | tomatic valve shown in Figs. 2, 3, and 4,1t 18
pumped from the well to the point of dis- | evident that just betore cOmpressed alr be-
charge,18 approximately 409, of the distance gins to tlow through the holes T} in the col-
rg from said level to the air discharge nozzle. | umn of water the well tubing; the valve H 8o
Applying this rule to the case ceaumed we | is subjected to opposing forces as follows:
have 60420 =40% distance discharge noz- | To a torce due to the pressure of the column
se should be below water Jevel, which dis- | of water ‘1 the tubing, as yet unmixed with =
tance becomes 200" — 807 '= 120" as represented air, which force tends to hold the valve in 1ts
20 by the line 5—6. 1f now compressed aiy’ be | open position as shown.. To a force due 10 85
torced into the column of water in the well | the weight of the valve and to the action of
 tubing or casing at the line 5—0, the air will | the spring M also tending to hold the valve . -
mix with the water thus making the column open. Toa force due to the pressure of the
within the tube lighter or less dense than | air in the air supply pipe B acting upon the -

»¢ when unmixed with air; whereupon the pres- lower annular surface of the valve, which 90
<ure due to the head of water without the | force tends to move the valve upward and -
~ tubing will cause the column within the tub- close the openings v, T
ing to rise to the surface of the ground and be As the compressed air eschpes into the -
discharged.  It1s evident that the oir will be | column of water within the tubing and mixes -
.o forced 1nto the tubing against a head of 120 therewith, such g:olumn becomes less dense 95
%t which is equivalent to & pressur® of ap- | or lighter and consequently exerts 2 less =~
proximately 51.5 lbs. per sq. In.; and it | force tending to maintain the valve in its
should be Sbserved that this is-the air pres- ' open position, which forée will presently be 3
sure necessary to mair;t&in'xa;-continuous flow diminished to such. an-extent that it, to- .
¢ from the well ofter it is onge In operation. ether with the force of the spring, will no 100
Considering now the air pressure necessary to |} onger be wufficient in amount to keep the
start the flow after the well has been oud of | valve open, whereupon the airin the pipe B
operation, and the water level risen to the | acting upon the under side of the valve H - |
line 1—2, the total head of water against | will force it upward, thereby closing the
10 which the air must be forced, ¢ | ' '

onsidering but | openings ; and interruptin the flow of air at 105
g single nozzle as before, is now 120 ft.- 60 the nozzle in question. his operation 18
£t =180 ft., and the pressum'required 77.5 supposed to be taking_plé,ee‘ at the upper- . o
Ibs. per sq. 11. Tn the example herein given most nozzle of the series, and the tension of .
it is therefore evident that a pressure of 77.5 | the spring M 1s so adjusted that before the
45 1bs., would be required to start the flow of valve closes the density of the column of 119
water while a pressure of .only ‘51.5 lbs., | water in the tubing will be reduced to'such "~
would be sufficient to maintain a-continuous | an extent that the pressure of the air within
Aow after the well had been placed in opera- | the supply _[;;il?e B will be sufficient to estab-
. tion. . . o SR | lish a flow © ough -th’e,-fnext-lower_or.set:ond'. .
co One of the objects of my invention is-to | nozzle of the series, after which the valve of 11 5
_ provide qutomatic controlled means whereby | the first mentioned 0o z7le is closed as above -
the flow from the well may be started by described, -and: the whole discharge of air
means of air pressure no eater than that | takes place through the sécond nozzle. I
necessary to ~ontinue the flow when once es- like manmner the valve of the second nozzle .-

55 tablished. This is accomplished by placing, closes immediately after: the flow is estab- 120 -
o series of discharge nozzles in the air supply | lished through the: third nozzle, and so on ~ -
vipe B; the first '01-ahjghest-‘n’()zzle beil}]% so | until fin ly the flow of ‘air 18 established af  *
 Tocated that a pressul_‘eaof 51.5 1bs. will. be. ‘the lowest nozzle of the series, the valvesof "
. gufficient to cause o flow- of air into the: col- | all the nozzlés above the lowest being closed -
6o umn of water in.the tubing,which_wﬂl evi- | when the well is finally In operation. | It is 125
“_Jdently be at a distance of '&p{'lproximatel‘y 120°'| obvious that the.lower nozzle would 1ot or- =
_ft. below the level: mdl(i?te at 1-—2 of the dinarily be provided with & valve. It'will .

L

- water after the well has been at vest for some | thus be seen that the well is put into opera- '-

65" tweon such, highest nozzie and: res;

h. D the lowest | thereto at fhe same pressute as that neces- 130
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Pressed air thereto at different .
.. automatically controlled means for Intercept-
7 Ing the flow

theilr closed

855,518

aln ‘& continuous discharge |
therefrom and that al] operations incidentg]
to such starting operation take. place auto-
matically and without '

2. In apparatus for .
means of compressed air, a water discharge
pipe, a plurality of means for supplying com-
pressed air thereto at different
I mally open valve for

through each of said supply means, and pres-
sure controlled

g

intercepting the flow

means for successively closing

tions under which a given well is Operated, | said valves, beginning with the uppermost. -
and tor determining the best ocation of the 5. In apparatus for elevating water by
air discharge nozzle to secyre the maximum | means of compressed air, a water discharge

flow from the well, without
alr supply pipe therefrom, for,
nozzles comparatively close
upper nozzle so
mum air pressure likely to b
any time will be greater than the pressure
the maximum head a} sajd nozzle, a,

removing the
by placing the
together, and
that the mini-

of air pressure, the air being
the casing at different points
located a short distance apart. The point
of discharge of air into the casing at any
given pressure will depend upon such
sure and will take place, through a definite
nozzle automatical Yy selected and deter.
mined by air. Upon suppl
ferent pressure the discharge will take place
through a different nozzle and by varying
the air pressure through a sufficient range
the pressure produced -maximum flow is
readily ascertained. . , |

My " device has advantages particularly
use In pumping systems in
which g single air compressor supplies air to g
series of wells locate ' E
tance therefrom. In

discharged into

sSal

it

such a system equipped
with water elevating apparatus of the type
set forth herein, if for any reason some or all

of the wells momentarily stop flowing, the | me

the same in degree as that under which the | at different depths, g normally open valve
system will operate after the well or wells are | located adjacent each of said openings and
again in operation. ~adapted to intercept the flow therethrough,

I refer to the valve H as bﬁi.ﬁg

compressed air is let into the air supply pipe
has been me
', . ipe or tubing,
all the valves except that of the lowest noz.
zle, if that be provided with g valve, are in

condition., - '-
Having thus described my invention, and
operation thereof, I claim and
desire to secure by Letters Patent:— -

L. In apparatus for elevating water by
hleans of compressed air, a water discharge
Pipe, & plurality of means for supglying com-~

epths, and

ter

through said
succession, beginning with

supply means in
the uppermost. {

means for
beginning |

5. In ‘apparatus for elevating water by
means of compressed air, water discharge
Pipe, a compressed ' ' '
therein and provided with ,
openings adapted to discharge air thereinto
at different de ths, a normally open valve for

Pipe, a compressed ajr
therein and provided

and means o
sald air supp
sald valves, b

7. In apparatus

| P1pe, a compressed
therein and provided with

zles adapted to dischar%e alr thereinto at dif-
ferent depths, a norma

zles, and pressure contro |
cessively closing said valves, beginning with
the uppermost. S "

. 8-
means
"Pipe;;a! .
therein and provided with a p -
- zles adapted to discharge air thereinto at dif- - -
ferent depths,

| vided with a

pipe, a plurality of means for supplying com-
pressed air thereto at different
mally open valve for
through each of gaid
means operated by the
pressed
valves, beginning with
4. In apparatus
means of compressed alT, a water discharge
pipe, a compressed air sg pPly pipe located
therein and provided %1
openings adapted to discharge air thereinto

intercepting the flow
supply means, and
pressure of the com-
air for successively: closing said
the uppermost.

for elevating water by

wit

L

d openings, and automatically controlled
successively closing sald valves,
with the uppermost,

]

ercepting the flow through

obenings, and pressure controlled means for
successively closing

with the uppermost. N -
6. In apparatus for elevating water by

ans of compressed air, a water discharge
supply pif)e located
with |

{yer_ate‘d by the pressure within
y pipe for successively closing
eginning with the uppermost. - .
for elevating water by
ans of compressed. air, a water discharge

air supply pipe located
8 plurality

cepting the flow 1 O |
ed means for suc-

I apparatus for éleva,fihg water by

r

compressed air su

normally open valve for inter-

elevating water by

depths, a nor-

depths, 8 nor-

of compressed air, a water discharge:

pply pipe located
Klralgty of noz- -

each of said nozzleg being pro-
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ly open valve for in-
h each of said noz-

I12C-

re5




. cépting the flow 'therethiough; and means o " -

10

" of water 1n

20

 different depths,

- most.

d
Q

L35

‘pressed air thereto at different

pipe, .
{herein and provided with a plurality

pipe above said ©

‘therein and

erated by the pressure within said air supply

pipe for successively closing said valves, be-
ginning with the uppermost.
9. Tn apparatus for elevating water. by

means of compressed air, & water discharge

. a plurality of means for su(fplying com-
epths, a nor-
valve for intercepting the

said supply means,

flow
and

means dependent for their operation upon &

reduction ot

*

the pressure due to the column
the discharge pipe above the dis-
charge end of said air suppiy means for suc-
cessively closing said valves, beginning with

the upfermost. | ‘. :
10. In apparatus for elevating water by
air, & water

means of compresse discharge
a compressed 8ir supply pipe located
of open-
discharge air thereinto at
s normally open valve tor
the -flow througl. each
openings, and means depens
operation upon a reduction of the pressure
Jue to the column of water in the discharge
enings for
Josing said valves, eginning with the upper-

ings adapted to

intercepting

water by
discharge
‘¢ompressed air supply pipe located
_ provided - wiﬁl a plurality of
openings adapted to discharge air thereto at
different depths,
cated adjacent

11. In a,pﬁa.ra,tus for elevating
means of ‘compressed 8ir, a water
pipe, @

each.of sad o enings’ and

“adapted to intercegt the flow therethrough,

40

upon & reduction of

and means dependent for their operation
the pressure due to the

column of water in the discharge pipe above

beginning with the uppermost.

' means of..cqmprés‘sed air, & water discharge

98
o therein and

| 50 ;

L

‘ (8

a compressed air supply

nipe located
rovided with B

L ]

plur&h‘by of noz-

provided with a normally open valve.

cepting the flow therethrough, and means de-
nandent for their operation upon 2
~ of the pressure due to the column of water in
d-nozzle for suc- |

the discharge pipe above sal

R

-

of said
dent for their

successively

2 normally open valve lo-

zles -ad K air thereinto at:
different depths, each of said ‘nozzles being
forinter- | 1

reduction

cessively closing s

i a plurality

‘sages leading

passages, and

yalve for intercepting

“and
 said valves for successively closing said |
- valves, |

- 12, 1n apparatus for elevating water by

valve .thmjugh _

- Witnesses:

855,518

the uppermost. . o -
13. In an air discharge nozzle for air hift
pumps, - & coupling member
connected with
of compressed air conveying pas-
therefrom, a normally . open
valve for intercepting. the flow through
ress_ure—-controlled means for
closing said vaive.. |
14. ir d

pumps,

aid valves, beginﬂing with

“ adapted to. be
a, compressed air supply pipe; .

5¢

;60
said - -

connected with a compressed air supply pipe,

a plurality of
sages leading

i

assages, and’ means ) 1
s ire of the air in said supply pipe for closing
said valve. o | -

15. In an air discharge

nozzle for air lift

70

pumps, coupling member adapted to becon-

L ected with a compressed air supply pipe, &
_valve supporting

member located 1n

coupling ‘member, & cylinder carried by sald
valve supporting member, a piston valve
moving in said cylinder, air conveying pas-
sages controlled by said valve, a Spring act-
ing upon the valve to hold 1t normally opes,
and openings ] der and
through which
said valve to close 1t. |
16. In an air
pumps, & coupling member adapted to be
connected with a compressed air sup ly pipe,
a valve supporting member located 1n sal
coupling member, & cylinder carried by sald
valve supporting member, & piston valve

moving in said cylinder, air conveylng pas-
or end of sald cylinder

sages adjacent the up
controlled by sai

a spring between

hol%ing the valve normally op
ings leading 1nto said
which openings compressed

LOCKETT.
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discharge nozzle for air it

compressed air may act upon
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