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To all whom it may concern:

Be it known that I, Orax. 8L Prerrry o
citizew of the United States., residing  at
Indianapolis, in the county of Marion and
have invented a new and
Lift Separator-Pump, of which
g is a specification.
of airkift pumps, it is
to use the water divectly
or to send it divectly into
condensing or coeling coils, or to move the
water horizontally after it has been raised to
the ground level and then to raise the water

I higher into: the desived reservoiry and
these cases to- obtain a steady’ stream.
It is very necessany, hewever; fivst to remove

usetil A

the air from the water in order to do these

things, as otherwise the air and water will
separate later and: the flow of the water will
It has alveady
been: proposed: to:separate the air from. the

wirter at the: top-of the well by means of a

- separating: chamber, by which the pressure
of! the sepurated: dir is utilized to foree the

25 watey o hito: the: assoeiatod systeny: The

accumuluted: aiv in:'this separating chamber
nust be allowed to escape as: it acanulates,
so: as tor maintain. the: proper pressure and
proper: water level' therein: and a constant

&0 flow of water- therefrom..”

It is the object of my invention to provide

meansfor controlling: bothi: tlie escape of air -

andi water: from: such: a separating cha mber,
wlhiereby a: constant stream of air-free water

38 1s-supplied from.such separating: chaunber to:

tlie- assoeiatud. system. . .
Thie accompanying drssing illirstintes My
invention:. Wigure I: is.a diagrammmatic view

showing: wwell: having: an air-1ift. separator
4 pump-embedying my invention 5 Fig: 2 is-an.

enlarged: vertical: sectional! view of’ the-sepis-
‘raton;; and: Fig:
tlie: line: 33

Fig: 2.

type; which air-lif€ pump receives water

fiom within therwelli casifigs 10, and ‘receives
aiir flom' wn: air-supply: pipe 12° supplied:
n: which: the pressiire is-

fiom areservoir-15°]

The: mixture: of! wir
within: the: pump - 11
. pipe.-15 and:issdiseh
chiwmber 16 thi

58 maintuined by any: switable compressor: 143
ir and’ watér” prodnced
* rises: by thie eduetioti:
ged into asepiwting:
theirduction pipe-15 preferably
5% extending. througdy the. bottom of! the sepa=

<chamber 16,

“elear from Fig, 1

3’ is: am enlarged- section: on:

At 'silitt:b]ezdéptﬁ ~within the well ‘casin o
O is-loeated  the airtiftiprmp 11: of amiy: swit-

ating chamber ar d wel] up into it-and Leing
covered by a suit: ble umbrelly or mushroom
plate 17 with sides 17 overhanging the up-
per end of the ed iction pipe 15 so us to de-
flect downward te water discliarged from
the eduction pipc 15 and alkbow the. escape
of the air from such water; the muishroom
plate 17 and the yerforations in the dépend-
mg sides 177 assisting in the separation - of
air and water, ard the perforations allow-
Ing the water to e cape from within the per-
forated sides 17 riove freely, so as to stéady
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the level of the water in the sepirating

A water-discharge pipe 18 pro-
jects into the chan ber 16, preferably through
the bottom thereod, and may be carried hori-
zontally to any desived point and then
turned upward to discharge irto any’ suit-
able system; here 1 suitable reservoir 19, as
The intake end of the
water discharge 1 ipe- 18 within the casing
16 is located witlin a cvlinder or bell 20,
which at the bottcm is provided with inlet

openings 21, prefsably wider at the tog

than at the botton ., as sliown: in Fig. 2. .

cut-off ring 22 has a sliding fit on the eylin- .
der 20 anid is carrizd by an annular float 23
sirrounding such cylinder, so that such cut-
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off ving rises and ‘alls with the water lovel -

within the casing .6 and closes to a greater
or less degree the spenings 21 us the water
level in such casin r falls, so as to diminish
the size of the oitlet opeiiings wlien the
pressure above the water i the' casing 16
(by which pressme the water level is de-
pressed) increases, thus tending to maintain
the outflowing stream through the pipe 18
constait, =~ . : '

- A hollow cylind sical shell 25 is mounted
on the top of the (asing 16, by an air-tight

mounting. and pre ‘erably has'a conical bot- -

tom - which:leads 1ito'a pipe 2¢- yrojectin
0 ] . pP1 broj

down within the c: sing. 16 to. - Point below

the lowest: water le el tlierein. . The shell 25
is provided at one side with an upwatdly ex-
tending passage 27 outside the main body of
sueh shell; which passage 27 opens at its
lower end into the upper part of the casing
16 and at'its upper end discharges by a pas-
sage 28 leading tan;renitially into the'shell 25
at'its upperend. 2. pipe 99 projects axially.
inta the shell 25 from the top, preferably
neatly to the bottor1 -of such shell 25, and 1s
provided with a ¢omtrol valve 80 through
which it‘leads to tlie-air: escape pipe 381, in
. R
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" passes up through the chamber 27 and is-dis- .
-charged
" within the shell 25, and circulates 1n a' de-
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which' is a control valve 32. The air from

within the upper part of the casing: 16,
mixed with whatever water it still carries,

by the passage 28 tangentinlly

scending helix within such shell. The cen-
trifugal action of this helical motion pro-

‘duces a separation of the air from whatever

water it still carries, the air coming to the
center and the water to the outside. The air
then escapes through the pipe 29, while the
water returns through the pipe 26 into the
casing 16. The escape of air is controlled by
the valve 30, which 1s regulated to maintain
the water level within the casing 16 at the
desired point: This normally maintains the
air pressure within the casing 16" substan-
tially constant, and the water level therein
at a substantially fixed point. However, if
the air pressure increases and the water level

‘therefore falls; -the float 23 descends. and
pirtly closes the openings 21 so as'to main- -

tain the stream of water passing through the
pipe 18 substantially constant in spite ot
such varintion in air pressiure and water
level.  In order to prevent an increase of
pressure within the separating chamber 16
from causing a sudden rush of water up

through the pipes 29 and 31, a deflecting.

plate 33 is provided in the shell 25 below the
lower end of the pipe 29 and above the pij
96 and converiently supported by ‘spacid
arms 34 fram the walls of said shell. Tf
water is shot up from the pipe 26, it strikes
the “deflocting plate ‘33 and is prevented
thereby froni entering the pipe 29. ‘

To supplement the air escape through the

pipe 29 when necessary, I provide a vertical
flont-operated glide -valve, comiprising an
anter casing 35 which communicates throngh
an opening 36 with the vipper part of the
space within the casing 16, an annular

" jacket 37 around such casing 35 at the up-

per end thereof to provide therewith an an-
nular space 38 which is connected by ports
39 with the interior of the casing 35, and a
lollow vertieally sliding member 40 con-
nected by a rod 41 pagsing through the hole
36 to a flont 42.within the casing 16. The

“hollow sliding member 40 is unperforated at

55

its lower portion so as to ¢ ver the slots 39
when it is elevated; but is provided at its

upper portion with slots 43 which register
with the slots 89 when the shiding member

40 descends so. s to allow escape of air

. through the hole 36, the slots 43, and the

60

slots 89 to the annilar space 38, which is
connected by a pipe 44, through a control
valve 45 if desired, to the air éscape pipe.-31.

Tt desired, the air escape pipe may be

" ronnected by an overflow pipe 46 to the.in-

terior of the well casing 10, so that in case
any water is carried up into said air eseape

1,214,951

overflow back into the well and will not
“escape’ on’ to the surrounding ground or
Moor. In order to compel such water to flow
into the well, the valve 32 may be partly or
wholly closed, when partly- closed permit-
‘ting air'to escape through the pipe 31 into
the atmosphere but preventing any rush of
water throughout the pipe 31, -~

* In operation, the compressor 14 maintains
the desired air pressure within the reservoir

113, from which air is withdrawn through the |

70

‘pipe 12 ind discharged through tne airlift :

pimp 11, which causes the mix‘ure of air

and water to rise through the eduction pipe
15 in the usual manner. This mixture of
air and water is discharged from the top of
the eduction pipe 15 against. the under side
"of the mushroom plate or umbrella 17, which

artly separates the air and water, deflect-
ing the water downward to the bottom of
‘the chamber 1o and allowing the air to es-
cape through the holes in the depending
sides of such mushroom plate. The air ac-

_cumulates in the upper part of the chamber

16, and the water in the lower part, and the
pressure of the air forces the water through
the siots 21 and upward within the cylinder.
20 andl over the top of the intake end of the
-pipe 18, and along such pipe horizontally
‘and then vertically into the reservoir 19 or
-elseivhere: The alr in the upper part of the
-chamber 16 still may carry - considerahle
witer, and this air passes up through the
passage 27 and is discharged therefrom
through the opening 28 tangentially within
the shell 25, wherein it cireulates in a de-
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scending helix to throw to the outside any -

water it stil] carries and bring the air to the
inside, the water returning through the pipe
26 into the chamber 16 and the air escaping
“through the pip - 29, valve 30, and pipe 31

into the atmosp ere or through the pipe 46

into the well casing. The valve 30 is ad-
justed to allow aiic normally to escape just

_sufliciently rapidly: to maintain the water

level within the casing 16 at the desired
pesint, »
not-allow the air to escape from the cham-
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I£ for any- reason t:is valve 30 does -

ber 26 with “sufficient vapidity, . the water ° :

level within such chamber falls and the floats
93 and 42 déscend.  The descent of the float

93 causes the cut-off. ring 22 to close par-

tinlly the slotg 21, so as to diminish the out-
let area into the pipe 18 and thus compen-
sate by decreasing sucli outlet area for the
inerense in ajp pressure so as to maintain
the stream of water dischargud through the
“pipe 18 substantially constant.  If the water
Jevel in the chamber 16 continnes to fall, the
‘deseenit of the float 42 causes the slide valve
40 to produce registry of the openings 43

115

120

125

and 39 so as to perit a supplemental escape -

of air through suel slide valve and pipe 44
Saud valve 45,

! : . Normally, the slide valve 40°
pipe, as sometimes happens, such water will 3= elosed, and only cobes into play as a sup-
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Plemental a.r-escape means when the air es-
caping through the valye 30 is r ot sufficient
in amowt and the cut-off ring 22 hus par-
tially closed the slots 1. If the air escapes
top vapidly the floats 25 and 42 rvise and the
reverse of the foregoing regulation takes
place. In cuse any water 1s carried upeither
through the pipe 29 or the pipe 44 into the
pipe 31, it is carried back through the pipe
46 into the well. _ i

~ Asa result of my arvangement, the stream
of water discharged through the pipe 18
m
and substantially air-free,

Sometimes, however, the separation of the
air fronr the water is not entively complete
when the water enters through, the slots 21,
so that some air is earvied with the water
into, the cylinder 20.  This air, thongh small

. inamount, wight separate from the water
- within the “eylindery

| 20, and collect at the
top. of such cylinder, and in the course of
time might make the system “aivhound?”. In
ovcler to prevent this, I provide a pet cock
50. which connects the space. within the, up-
per enck of the cyvlinder 20, with, the atmos-
phere, o as to provide a restricted escape,
vent for any aip which may collect. By
p;;());)gx; adjustment of the pet cock 50, any
air which collects in the eylinder 20 may be

_permitted to escape while the vent is suffi-

ciently restricted so as to prevent any mate-
rial amount of water from passing thirough,

i as my invention :
 airlift separator

ift pnmp having an eduction pipe, a

an air

sgparating chamber. into which sajd. edne-
tion, pipe discharges, said se wrating: cham-

ber having an outlet for permitting. escape
of:air - froni the ypper part thereof, a. water-
outflow pipe leading from sajd chamber,

and: a float-controlled valve controlling the.

“indet, tg, said water-outflow pipe, said float-

. cont
. cloged,

“outfle

s,

of-dir froy
soltflew. pi|
ﬂll(] i ﬂ
ll}](}‘tl to said,

an, ajr

wlled; valve maving toward open and

positions-npon rise: and. fall respec-

¥ of - the witer level in. said.separating

'h@r' . ) &

2. An airlift separator. pumip, (:()I,n];\!?[:%i_llg
b :

3

arges, said: separating. cham
aublet: for, permitting escs
the upper: L:thereof, a, wate,
Teading- Trom. said:
controlled: valve
outflaw. pipe.
t

sl
;l-n‘

of-il

o~

ks

ng. chamber.into which. said edug-
Dipe, discharg,

ying an outlet, for. permitting. eseape,
Arowmn the upper. part-thereof, o water-
W. pipe having

isg upward:into said separating chamber,

separati

af

a. bell ‘surrounding the. intake. end. of said. -

ay be muintained substantinbly constant.

pump, comprising

axingan eduction, pipe, a,
anto, which said” edue-

1mber,
controlling. the

n arlft s arpump, comprising.
Wimp. having. an. eduction pipe, a,

ges,. sald separating, chaun;.

its. intuke end: project-

water-outflow pipe, said hell being pravided
with a water-adnitting slog wider at the
top than at the bettom, a ewt-off ring slid-
wble on said bell to variably open.and close

suld dot, and a flat carvying said cat-off 70
ring amd - movable upon clishge in watep
evel 'in said separating chamber to vary
“the position of said cut-off ving and the ef-
fective size of oper ing of saiq slot.

4. An caivlift sep rator puip, cotpri ii“g 75

_separating chamber into

Ulllle v‘jl»'l—' :

an airlift puip having an edu
separating chamber into, whicly s
pipe dischurges, sk se i e
havipg an outlet Tor pe b eseapo of
aiy from the uppe: part ther eof, a w
outow pipe havinz its Intake end P
ing upward into. $iid sepavating chamber, -
a bell surrounding the intake end of %
water-outflow pipe, said bell hei :
with o water-adinii ting slot, a ¢
slidablé, ou said, be'b to ve bk
close said slot, and 1 float cany
off ring aud movab ¢ upon change in water
fevel in said separating chamber to. valy the:
position. of said eut- 0 ving gndithé efiective
size of opening of siid slot. ..~ -
Ao An adrlift separmtor pump, comprising
an airlift pump hating: an_eduction; pipe, a,
separating chamber nto which said: ednetion,
pipe discharges, o veater-outtlow pipe land: *
g from. said élyan ser, asliell mounted: on, |
the top of said: sepa ating chamber-nnd; linac
ing a water-return pipe leading: therefiom:
into said. separating  chambes belmv the.
minimum water levl therein and: algo; lipyv-
Ing a passage leadin g from. the top; off said;
separating chamber tangentinlly into: the
upper part of said hell; an, rescape pipe:
projecting into thie riididle of said: shellband:
a valve controlling the effective sire. off said, * ¥
air-eseape pipe. . :
G. An airlift separator pump;.
an airlift pump hav ng

ion pipe, g
ik edction
S

s

comprising:
an ediietion: pipe a;
which saidiednation.
pipe diseharges, a- water-outfipw- pipe: lpads.
gz fram said chamter; a- shell: monnted; on,
the top of said: sepalting: chambar-and; haye.
g & water-return |yipe. leading: tliprefiom.
nto suid; separatings. chamlion: below. thie.
minimun whter leve therein: ang alse. ligw-.
ing a, passage leadin, x-fiam, the. tom: off sadel;
separating. chambior tangentially: into: the
upper purt: of said: s aelly and: an, aii

g 2

Y15

Dipe Drojecting into the middlesaf-said skiell.. 120.
- A aichift: separ wor pump; comprising: 7%

idift: pump havi ng. an. ed ietion, P,
#ing chaabier: i1 go'whiel saqd iecivedion,
8 tfw aubftow: pipec leads.
Mabery, saddisepainbiing: e
IBg. v Primary. air ontleds fows "7
ad » Fromn, theeuppes pack:

e biers a, igarilLycams.
skl DEHRGAY. by
ngrchambor; 14,
2AFropRaPe: Onbs.
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Jet for allowing escape of air from the up-
per part of said separating chamber under
abnormal -conditions, and a float-operated
valve responsive to the water level in said
separating chamber and controlling said
supplemental air-escape outlet.

8. An airlift separator pump, comprising
an airlift pump having an eduction pipe, a
separating chamber into which said eiluction
pipe-discharges, a water-outflow pipe lead-
ing from said chamber. said separating
chaniber having a primary air outlet for
allowing eseéape of air from the upper part
of said separating chamber. and also hav-
ing a supplemental air-eseape outlet for
allowing escape of air from the upper part
of said separating ciamber nnder abnormal
coiditions, and a float-operated valve re-
sponsive to the water level in said separat-
ing ‘chamber and controlling said supple
niental air-eseape outlet. '

0. An airlift separator pump, comprising
an air]ift pump having an eduction pipe, a

separating chamber into which ‘said edne-

tion - pipe_discluirges, a_ water-outflow pipe
leading from said chamber, snid separating
chamber having a primary air ontlet for
allowing escape of air from the upper part
of said separating chamber, and also hav-
ing @ supplemental’ air-escape outlet for
allowing escape’of air from the upper part
of said separating chimber under abnormal

conditions, and a float-controlled valve re-
_spensive to the water level in said separat-

ing chamer and controlling the size of the

_inlet opening to said water-ontflow pipe.
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.10, An airlift separator_pump, compris-
ing an airlift pump having an_eduction
pipe, a sepagator chamber .into which said
eduction pipe discharges, a water-outflow
pipe-leading from said chamber, said sepa-
rating chamber having a primary air outlet
for allowing escape. of air from the upper
part of said separating chamber, and also
having & supplemental air-escape outlet for

- allowing escape of air from the upper part

of said separating cliunber under abnormal
conditions, a float-operated valve respounsive

to the water leiel in sald separating cham-

ber and controlling said supplemental air-
eseape outlef, and a float-controlled valve
responsive to the water level in said separat-
ing chamber-and controlling the size of the
hilet-opening to said water-outflow pipe.

C11. An airlift separator pump, compris-
ing an airlift pump having an eduction
pipe, a separating chamber into which said
eduction pipe .discharges, a water-outflow

" pipe leading: from said chamber, a float-

controlled valve -controlling: the escape of
air- from the ‘top part of snid separating
chamber, and a float-controlled valve con-
trolling t ilet to said water-outflow pipe,
said two..valyes operating oppositely upon

1,314,051

a variation-in the water level in said sepa- 65

ratingsqllamber. . ,

12, An airlift separator pump, compris-
ing an airlift pump having aneduction pipe,
a separating chamber into which said educ-

tion pipe discharges, a water-outflow pipe 70

leading from said chamber, a float - con-
trolled valve controlling the escape of air
from the top part of said separating cham-
ber. and u float-controlled valve controlling
the inlet to said water-outflow pipe.

13, An airlift separator pump, compris-
ing an airlift pump having an eduétion pipe,
a separating chamber into which said edue-

tion pipe discharges, a water-outflow pipe

leading from said chamber, a float-controlled 80

valve controlling the escape of air from the
top part of said separating chamber, and a
float-controlled valve controlling the inlet
to said water-outflow pipe, said first-named

valve opening and said second-named valve 85

closing upon a fall in the water level in said
separating chamber. :

14. An airlift separator pump, compris-
ing an airlift pump having.an eduction pipe,

75

a separating chamber into which said eduec- 90-

tion pipe discharges, a -water-outflow pipe
leading from said charber, a shell mounted

on the top of said separating chamber and

having a water-return pipe leading there-

from into said separating chamber below the 95

minimuin water level thereon and also hav-
ing a passage leading from the top of said
separating chamber tangentially into the up-
per part of said shell, an air-escape pipe.

projecting into the middle of said shell, a 100
“valve controlling the effective size of emid

air-escape pipe, and a float-controlled valve
responsive to the water level in such. sepa-
rating chamber and controlling. the inlet
area of said water outflow pipe. )
15. An airlift separator pump, compris-
ing an airlift pump having an eduction pipe,
a separating chamber into which said educ-
tion pipe -discharges, a water-outflow pipe :

105

leading from said chamber, a shell mounted 110

on the top of said separating chamber and
having a water-return pipe leading there-
from into said separating chamber below the-.
minimum water level therein and also hav-

ing a passage leading from the top of said 115

separating chamber tangentially into theup-
per part of said shell, an air-escape pipe
projecting into the middle of said shell, and
a float-controlled valve responsive to the wa-

controlling the inlet area of said water out-

flow pipe. : ‘
16. An airlift separator pump, compris-

ing - aairlift pump having an eduction pipe,

ter level in such separating chamber and 120

a separating chamber into which said educ- 125

tion pipe discharges, said separating cham-
ber having an outlet for permitting the eés-

~cape of air from the upper part thereof, p
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wuter-outflow pipe leading from said cham-
ber and having its inlet end projecting up-
ward into sald chamber, a bell overhanging
the intake end of said water-outflow pipe,
said bell being provided with a vent con-
necting the interior of said bell with a point
otitside sabd separating ch .mlber, and a valve
wntmllmg said vent,

. An airlift separator pump, Lomprls-
u]g an airlift }»ump having an eduction pipe,
a =epuarating chaniber iuto which said edue-
tion pipe dlsdhu_;zcs, said separating cham-
ber having an outlet for permitting the es-

ey

cape of air from the uyper part thereof, a
water-outflow pipe leading from said Chdﬂl-
ber and. having its inlet end projecting up-
ward into said chamber, a bell overhanging
the intake end of said water-outflow pipe,
said bell being provided - \1th & vent connect-
ing the interior of said bell with a point
outside said separating ¢ amber,

In witness whereof, 1 have hereunto set
my hand at Indianapolis, Indiana, this
ninth day of February, A. D. one thousand
nine hundred and sixteer.

ORLN M. PRUITT
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