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- by means of eompressed air, and more par-

ticularly to the type. kuown as ‘‘displace-
ment-pumps, ” as will more fully and at large
appear from the following description of the

5

UNI1TED STATES

PateENT OFFICE.

MARCUS L.

MITCHELL, OF ST. LOUIS, MISSOURT.

COMPRESSED-AIR WATER-ELEVATOR.

SPECIFICATION forming part of Letters Patent No, 629,866, dated August 1, 1899,
Application filed April 22, 1898, Serial No. 6?8,462, (o model.)

. To all whom Tt may concermn:

Be it known that I, MArRCUS L. MiTCHBELL,
a citizen of the Umted States of America, and
a resident of the city of St. Louis, in the btate
of Missouri, have invented certain new and

fication.

My invention relates to- 1mpmvements in
compressed -air water-elevators—that is to
say, pumps for raising water or other liquids

~ construction and mode of operation of the
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- ShOWIHG‘ the inlet and outlet pipes, together
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apparatus and be paltleula,ﬂ;} pointed out in
the appended claims.

Figure 1 is a vertical qeetlonal elevation
shewmﬂ' a general view of the apparatus, a
portion “of oneof the pump-chambers and the

delivery-pipe being broken aw&y for conven- -
is a detailed plan |
view of the port-plate of the main valve.
Fig. 3 is an end view of the main-valve eyl-
Fig. 4is a transverse seetmnal eleva-

ience of 1llustrat10n IFig. 2

mder
tion on the line 4 4 of Fig. 1. "Fig. 5isan en-
larged detail of one of the pump- “‘chambers,

with a portmn of oneof the contro]hnn‘-valves

Fig. 6 is a view in elevation, showmﬂ* thetwo
pump-chambers, their delwery pipes, and-
Flcr :
7 is a vertical sectional elevatmn of a double-:
piece, as indicated in Figs. 1 and 2, and this
11 prefer also to make of bmnze, ‘_Whlle the
slide-valve may be of cast-iron, since under
constant ‘exposure to water these materials

9c

portions of the air-controlling valves.

acting eﬂntrollmﬁ'-valve Fw Sis.a vertwal

-lancﬂtudmal sectzena,l elev &tmn of a main
valve e, slightly modified, for use in cannectmn@,
"Fig. 9is a top |
plan view of the contmllmﬂ'—valve and mam

S | cation. . |
- The piston ot‘ the main valve G s fmmed.

with a single-acting pump.

valve shown in Figs. 7. and 8.

As indieated in Lhe dra,wmﬂ's, A B are two‘

air-tight vessels, preferably of metal, and

w]uch may be in eyhndncal or other form

These vessels are immersed in and placed to-

gether on a suitable base near the bottom of
'Lhe well, tank, cistern, or other container of |

liguids to be ra,lsed and they should be strong

enough to withstand the pressure of the gas
or ﬂ111d by which the liquid contained in the

said tauk is expelled through the delivery-
pipe by displacement.

[ ing Brefelably used fm thIS pm pose will be

heremafter referred to..

The chambers A B are arranged near to-
oether on any suitable base and are connected
thh a casting C, which contains two prinei-

useful Impmvements in COIIIpI‘&SSEd-AII‘VV&- - pal air-ports D E extending from the main

ter-Elevators, of which the followingisa Specl-_' 3
- | 1 bers alternately.

valve to supply compressed air to said cham-
Said part Calso meludes a

common exhaust X.
- Each of the chambers A B is pwmded with

| 'a free float a b, which is adapted to move ver-
tically between cuide-rods F f, and each of

which is prm?lded with a conical head d e,
adapted when the said floats are raised by

the filling of their respeetwe chambers to

53

6o

close the openings to the air-passages D H.

| When empty, the pump-chambersare allowed

to fill automatically, as will appear, and their
contents are alternately forced out by com-

70

pressed air, which is controlled by the main .

| valve G and supplied thereto by pipe g, ex-
_tendmﬁ' from any suitable source. |

The main valve G comprises a cylinder H,
provided with a piston 2 and with a shde-

valve I, which is connected to and moved by
sald pISton over a set of three ports D, E, and
X, which are arranged as in {}rdmaw steam
"pmetwe-—-the exha,ust-port in the middle be-

tween the two alr-ports.
‘The eylinder I may be made of the asual

cast-iron; but I prefer to line it with bronze,
as’ mdlca.ted at i,

The pzston h is best of

braas o |
"The port—plate hPis pl efer a,bly in a separate

give good res ults and work well mtho utlubri i-

with hollow heads j, and the cylmder -heads

{ J J" are provided with inward extensions IX
K, eﬂrrespondmﬂ' to the hollows in the ends

of the piston 1n- order to diminish the cubic
contents of the spaces between the ends of the
piston and the ends of the cylmdm The end

portionsof the said piston / are provided with -

any usual form of packing to secure tight
The central portmn_

joints with the eylinder.
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end parts is in the form of a rib or ribs & %/,
to which the slide-valve 11s secured by a suit-
able bolt k£* or otherwise.

The air-pipe ¢g is connected with the central
portion of the e¢ylinder H, and the motor fluid
or compressed alr passes freely through the

~central portion of the cylinder to the air-

ports D E.

The movement of the valve- plston I and
slide-valve 1 to alter nately supply live air to
and exhaust spent air from the pump-cham-
bers A B is effected through two similar con-
trolling-valves, which are preferably placed
one on top of each of the pump-chambers A
B in corresponding positions with respect to
the main valve G. The controlling-valves
comprise cylinders L. M, one on each pump
cylinder ‘or chamber.
are open below into their respective pump-
cylinders and closed on top by an air-tight
head, through each of which passes a rod L'
M'. A cylindrical valve [ m is arranged to
be moved vertically in each of the cylinders
and is formed hollow and with openings into
the cylinders, so that 1t 1s balanced and not
affected by the pressure of the airin its pump-
chamber. KEach of the pistons /[ m is formed
with a central groove ordepression N O. The
pipe 1 extends from a suitable point in the
cylinder L to the cylinder of the main valve
G and through duct or port N’ therein to its
opposite end, and a corresponding pipe o ex-
tends from the cylinder M to the main valve
G and through port O’ therein to the oppo-
site end of its ¢ylinder, as will be clearly seen
in Fig. 2. The pipe P isconnected with both
of the ¢ylinders L M, connecting with ports
therein arranged in similar relation. This
pipe supplies compressed air to the said con-
trolling-valves separate from the main air-
pipe ¢, although it may be from the same
source at same pressure. A second pipe p
is similarly connected to both the cylinders
L M and serves as exhaust therefrom. The
live-air and exhaust pipes P pand the grooves

"N O in the pistons m [ are, as mdlcated SO

arranged that at opposite extr emities of their
stroke they will lap the air or the exhaust
pOrts in the cylinders I. M and the ports com-

municating with the main-valve-actuating

pipes n o.
The controlling-valve pistons I m ave oper-

~ated by a combination of floats and weights

6o tical rods o' b', which are secured at their up-

65

within the pump-cylinders.and norma;lly are
raised and lowered in accordance with the
rise and fall of the liquid in the pump-cylin-

ders, thereby controlling the position of the

piston A of the main valve G.
Thepump-chambers are provided with ver-

per ends to the pistons{m and at their lower

ends pass through guide-openings in cross-

pieces a® b°. The low er part of each cham-
ber A B is prowded with an exit a* b%, com-
municating with the delivery-pipes A’ B’ and
each of these exits is provided with a closin o-
valve «° 0°, which valves are normally sus-

The valve-cylinders

| the conpressed air ther eto.

tained out of contact with the exit-openings
by annular floats ¢® 6% which when the cham-
bersarenotentirelyempty floatupagainstthe
under side of the cross-piece a® b° keeping
the openings a* b* free. These valves are also
guided by shmt stems ¢’ {7, which arein line
with the rods a' b, -

Open-top buckets C’ C* are seemed near

‘the lower ends of the vertieal rods ' b’, de-

sirably resting upon blocks a® % secur ed to
therods, and asthe water lowers in the pump-
chambers the water contained in the huckete
acting as a weight pullsdown the rod.a’ or ¢’

7C

75

30

and with it the 0011131 olling-valve attached

thereto. KEach rod a'b’is a,lso provided near
its upper end with a float D’ D* by which the
rod, weight, and piston [ or m is raised when
the desired quantity of water has entered the
cylinder.

One of the difficulties attending the use of

compressed-air water-elevators is due to the
fact that when immersed at the bottom of the
well and beyond reach it frequently happens
that after a period of disuse the sediment
from the water settling around the moving
parts makes it 1imnpossible to start them up.
I have therefore so arranged and constructed
my improved apparatus that the controlling-
valves may be operated by hand through
manual connections extending to the surface.

These comprise the rods L’ M’, which enter

packed openingsin the heads of the cylinders
L. M and are loosely connected to- the upper

ends of the pistons [ m by collars [’ I* m' m?,

so as not to affect the normal operation ot the
said pistons. The rods I’ M are pivotally
connected to the extremities of the rocking
lever Q, which may be pivoted upon the pro-
jection ¢, secured to the an plpe g or other
convenient place. Wires ¢’ ¢° extend from

the said rods to a conyvenient point at the sur-

face where they may be manipulated manu-
ally. When stopped, both chambers will fill
with water, and should the main valve refuse

to start or not be in position to start auto-

e

95

IQCC

105

110

matically when the compressed air is turned

on through pipe g then the secondary air is

thrown against first one and then the other

end of the piston /i by raising and lowering the

pistons [ m of the controlling-valve through

the wires ¢’ ¢° and rocking lever Q. This by
striking the main-valve piston /1 repeated
blows from opposite ends will readily move
it into position to resume normal automatic
operation. -

To secure high efﬁmency, the motor fluid
is supplied to the full chambers in large vol-
ume. A very great obstacle to the success-
ful working of this class of apparatus has
been due to the sudden and violent applica-

‘tion of the ejecting medium, causing great

shocks and strains, aceompamed by liability
of derangement and violent and spasmodic
action, all of which I have obviated by grad-
ually applymﬂ' the pressure to the full pump-
chambers before admitting the full volume of
I also secure 4

115
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very material economy in operation by shut- |

~ ting off the supply of compressed air to the
chamber which is being .discharged before
discharge is complete. These desirable re-

¢ sults are secured through the valve control-
ling and operating mechanism, whereby the
movement of the piston 2 of the main valve |
is begun before the discharging chamber is
empty. This piston isoperated by aseparate

10 air-supply through the pipe P and one or
other of the controlling-valves, and the move-
ment of the said piston is arrested by the es-
cape of said air through a by-pass into the
pump-chamber that has been filled.

15 Risaby-passport extending from the main |
air-port E to and entering one end of the eyl-
inder H of the main valve G, ashort distance
from the head J', through the port ». The

~ port r is always freein the direction from the

20 cylinder to the main port E and thence into
the chamber B, but is closed by a preponder-
ance of pressure by means of the valve 17,
which seats upward, but permits the passage

of airdownward. Inlike mannerthe by-pass

25 Scommunicates with the chamber A through
main port D and with the opposite end ot
‘the cylinder. H by the port s and is closed
npward by the valve s'. | . ~
 With this eonstruction or its substantial

30 equivalent the mode of operation is as fol-
lows: The chamber A is full and ready to dis-
charge, while the chamber B is filling.. The
cheek-valve or float b of the said chamber I3
is atits lowest position, which should be sueh

35 that it will not be blown up into closed NOSI-
tion by the outrush of theexhaustthrongh the
ports, which, as shown, are fully open. 'The
valve m has been pulled down by the weight
(2 establishing connection for thelive air from

g0 the pipe P through the pipe o and duct or port
O’ to the opposite end of the cylinder of the
main valve G, forcing the piston 2 over and
with it the slide-valve I, opening the port D
and establishing communication between the

45 main air-supply from the pipe g through the

7 main valve to the full pump-cylinder A. At

the same time the rising of the float D" in }

‘chamber A carries with it the weight C', which
 being surrounded by water becomes neutral--
so ized and in raising the valve-piston /shuts off
the live air from the pipe P and establishes
 communication between pipe n, duct N', the
opposite end of the main-valve cylinder H,
and the exhaust-pipe p, thereby permitiing
~ ¢& the movement of the main-valve piston A. |
These are the conditions under fall operation.
The intermediate steps are that as the water

~ leaves the chamber A and enters the cham-
~ ber B by an appropriate adjustment of the
6o floats D' D?® when the chamber B is nearly
filled its float will rise, shutting off the live.
air which held the piston & of the main valve. |

~ Correspondingly the weight in the opposiie
chamber becoming uncovered will assertitself
65-and pull down the piston/,closing the exhaust
~ om-that side and opening the communication |
" to the se

Y

o

P, which will then accumulate in a suitable
oroove around the opposite end of the piston
of the main valve,and this,eontinning to.flow,
will start and move it (the piston 72) until the

ports D and E are closed and the port r is un-

covered, when the live air will eseape through
the by-pass R, around the valve ', into the
filling chamber B, into which it will continue
so to flow, the piston & remaining stationary
while the pressurein chamber B accumulates.

When the small stream of air flowing into
the filling-chamber B has backed up so as to

bring the pressure therein up to that of the
main air-supply, the said pressure will also
exist at the end of the piston %, controlled by

| said port , and the exhaust at the opposite
end of the said piston being open the said pis-
‘ton A of the main valve will complete its move--

ment, carrying the slide-valve I to the final

position,where it will lap the main port D and

the exhaust-port, giving free vent to the spent
air in the chamber A, when it will immedi-
ately proceed torefill. Similarinlet-pipesare
provided, one only, A% being shown. These
are placed near the upper portions of the

pump-chambers A B in order to prevent the

admission of debris, and they are provided
with suitable check-valves, and with screens

also when necessary.

My invention is not limited to a duplex ap-

paratus, as it may be operated in single form
without departing from the invention, as in-
dicated in Figs. 7, 8,and 9. As thereshown,
H’ indicales a main-valve cylinder substan-
tially like the one already described, except
that it is provided with only one prineipal air-
port T instead of with two. Theslide-valvel

is similar in construction and arrangement,as

is also the exhaust-port and the mailn air-sup-

ply pipe g. In a single-acting arrangement

70 .
£

80

Qo
95

100

only a single chamber A®is employed, and

one double-acting controlling-valve takes the
place of the two small valves heretofore de-
scribed. The chamber A’ resembles those
shown, and hence is only indicated by broken
parts. S -

M? is the eyli'ndér of the eontmlling-valvé;

which is provided with a double-ported air-
inlet: extending from the air-supply pipe P.

A'single exhaust-port 9’ is provided, and the
valve-piston m?®is provided with two annular

depressions or ways N? 02 Pipes v v’ extend

from the cylinder M? of the valve to opposite

ends of the cylinder H' of the main valve,

110

115

pipe v being connected with the port V and

| the pipe v being conneeted with the port U.

The chamber A% is provided with outlét and .

inlet openings, as in the previous instances,

and also with a weight and a float, which are
connected with the depending rod W, the con-

125

struction and operation of these parts being

as already described. As therod W is raised

and lowered by the filling and emptying of

the pamp-chamber A3 the valve-piston 72’ is

raised and lowered, alternately supplying air

to and exhausting it from the opposite ends

130

ondary live-air supply from pipe | of thecylinder II'. Inthisinstance,however,

.
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only a single by-pdss port £ is needed this | pendently of the other primarjr valve,a weight

being prowded with a check-valve ¢/, prevent-
ing back pressure through the small port <.
Phe operation of the apparatus 18 similar to

that already described, except that the delay

in the movement of the valve will occeur only
prior to the beginning of the discharge of the
In thisinstance
also I provide means in the rod W, extend-
ing to the surface, for manually opetrating the

controlling-valve in order that should the

main valve be clogged by sediment or other-
wise by repeatedly applying the force of the
motor fluid from the secondary supply-pipe to
alternate ends of the piston of the main valve
it may be readily started into normal opera-

The main au-supply pipe g, as well as the
secondary pipe P, also supplying compressed
air, are each provided with any convenient
form of regulating-cock at accessible points,
so that the main supply of air may be discon-
tinued and the piston / relieved of the pres-
sure thereof while the motor fluid from the
secondary supply is applied to the ends of
the piston 4 1in alternation for the purpose of

starting it into condition for normal oper-

ation, and any separation of the main and
secondary air-supply pipes which will permit
independent use thereof will answer the pur-
pose. At the same time it need not be un-
derstood that the main air-supply to the pipe
g is in all cases cut off until the valve & has
been stopped this being discretionary with
the person in charge.

While I have descrlbed in detail the con-
struction shown, it will be apparent that the
same may be altered or modified in many par-
ticulars without the exercise of invention in
view of the foregoing.

- limit myself to the precise details or the ex-

45

55

act arrangement thereof in practice.
Havmg described my mventlon What I

claim 1s—

1. In a compr essed -air water-elevator, two
chambers each provided with a valved inlet
and a valved delivery, a main valve for con-
trolling the admission of air to and exhaust
thereof from said chambers, and means for
alternately and 1ndependently connecting

eachend of said main valve with the airsun pply

and exhaust by the rise and fall of the liquid
in salid chambers, whereby the shifting of the
main valve is con trolled by the admission and
exhaust of air due to the con;;omt a,etlon of
both chambers.

2. In a compressed-air water-elev&tor, two

~ chambers each provided with a valved inlet

60

and a valved delivery, a main valve for con-
trolling the admission of air to and exhaust

| 'thereot‘ from said chambers, twoindependent

' eonneeted therewith in one direction mde- i ber, amain valvefm dlrectmffthecomprﬁqqed |

primary valves each ada,pted to control both
the supply and exhaust to operate said main
valve, a primary valve being in connection

with each of said chambers, a float in each of

sald chambers for moving the primary valve

I therefore do not |

in each of said cbambers for moving the pri-
mary valve connected therewith in the other
direction independently of the other primary

valve, and operating connections between

sald primary valves and said main valve,
whereby said main valve is actuated by the
conjoint action of said primary valves.

3. In a compressed-air water-elevator, twao

‘chambers each provided with a valved inlet

and a valved delivery, a piston for control-
ling the admission of air to and exhaust there-
of from said chambers, a double-acting pri-
mary valve for each of said chambers, one
communicating with one end of said piston,

and the other with the other end thereof, and

means for independently operating each of
sald primary valves by the rise and fall of the
liquid in its respective chamber. °

4. In a compressed-air water-elevator, a

chamber for containing the liguid to be raised

and provided with a valved inlet and a valved
delivery, an air-supply for supplying com-
pressed air to force out the contents of said
chamber, a valve controlling the admission

70

75

8o

85

90

of air from said air-supply to said chamber

through a main port, a secondary port for
supplying air to said chamber to raise the
pressure in the same, and means for opening
sald latter-named port by the initial move-
ment of said valve before the main port is
opened.
5. In a compressed-air water- elevator,

chamber for containing the liquid to be ralsed
and provided with g valved inlet and a valved

95

I00

delivery, an air-supply for supplying com-

pressed air to force out the contents of said
chamber, a valve controlling the admission
of air from said air-supply to said chamber
through a main port, a secondary port for
supplying air to said chamber to raise the
pressure in the same, means for opening said

secondary port by theinitial movement of said

valve before the main port is opened, and
means for retarding the movement of said

valveafter said secondary partis opened until

the pressure in said chamber is raised to sub-
stantially the pumping pressure.

6. In a compressed-air water-elevator,
chamber for containing the liquid to be ralbed
and provided with a valved inlet and a valved

delivery,a mainair-supply forsupplying com-

pressed air to force out the contents of said
chamber, a valve controlling the admission

of air from said main air-supply to said cham-

ber through a main port, a seecond air-supply,
a secondary port for supplying air to said
chamber from said second air-supply to raise
the pressure, and means for opening said sec-
ondary port by the initial movement of smd
valve.

7. In a compressed-alr Water-elevatm a
chamber for containing theliquid to be raised
provided with a V&lved inlet and a valved
delivery, a main pipe supplying compressed
alr for foreing out the contents of the cham-

‘rl |

1035

IT1O

115

120

125. |

130




10

20

30

35

40

55

6o

GR29,866

air to and exhausting it from the chamber, a

separate air-supply pipe and a valve for con-
trolling the flow of the compressed air in the
secondary supply-pipe to the main valve for

actuating the same and a by-pass or release-

port extending from the cylinder of the main
valve to the main air-port, intermediate the
movement of said main valve, whereby the
valve-moving air will escape into the cham-
ber to be discharged, and delay the movement

of the main valve until the pressure in the

said. chamber becomes equal to that of the
main air-supply.

3. In a compressed-air water-elevator a
chamber for containingthe liguid to be raised

provided with a valved inlet and a valved |

delivery, a main pipe supplying compressed

air for forcing out the contents of the cham-

ber, a main valve for directing compressed
air to and exhaunsting it from the chamber, &
separate air-supply pipe and a valve for con-
trolling the flow of the compressed air in the

secondary supply-pipe to the main valve for |

actuating the same, and a by-pass or release
port extending from the eylinder of the main
valve to the main air-port intermediate the

movement of said main valve whereby the
valve-moving air will escape into the cham-

ber to be discharged and delay the movement
of the main valve until the pressure in the
said chamber becomes equal .-to that of the

main air-supply, and a check-valve in said |
by-pass to prevent backflow when the eylin- |

der is exhausted. | |

9. A combination with a chamber adapted
to be immersed in liquid to beraised and hav-
ing a valved inlet and delivery, of a main
source of compressed air, a main valve di-

reeting the supply and exhaust thereof toand |
| a controlling-valve actuated by the rise and
fall of the contenis of the chamber and a

from the chamber to discharge its contents, &
secondary source of compressed air for oper-
ating the main valve a controlling-valve for

said secondary supply of air and means for
“actuating the controlling-valve, and a by-

pass extending from the main valve to the
main air-port for temporarily reducing the
pressure in the main-valve cylinder below the
valve-moving point, whereby the main valve
is delayed in mid-stroke until the pressure of
the secondary supply of air in the filling
chamber equals that of the main air-supply
when the main valve will complete its move-
ment and the chamber be discharged. e

10.  The combination with a pair of cham
bers adapted to be immersed in liquid to be
raised and having valved inlets and delivery-
pipes of a main source of compressed air, a

main valve directing the supply and exhaust

thereof to and from the chambers to dis-
charge their contents, a secondary source of
compressed air for operating the main valve,
a controlling - valve connected with each
chamber for said secondary supply of air,

means operated by the contents of the cham- |

bers for actuating the controlling-valves, and
a by-pass extending from each end of the
main-valve cylinder to a main air-port for
temporarily reducing the pressure in the main-
valve cylinder below the valve-moving point
whereby the main valve is delayed in mid-
stroke and the air-supply is cut off from the
other chamber until the pressure of the sec-
ondary supply of air in the filling chamber

equals that of the main air-supply when the

main valve will complete its movement and
one chamber be discharged and the other ex-

| hausted and refilled. - : |
- 11. The combination with a water-chamber
of a compressed-air water-elevator of a main -

valve comprising a reciprocating piston and
valve having an air-port extending into the
chamber and a suitable exhaust-portadapted
to be connected with the air-port by the valve,
a main air-supply connected to said valve, an
auxiliary, release or by-pass port extending
from the cylinder of the main valve to the
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air-port of the chambers beyond the main

valve, whereby when compressed air is ad-

mitted behind the piston to move the same

said air will escape when the auxiliary port

| is uncovered delaying the movement of the

piston until the pressure in the chamber
equals that of the main air-supply, and &
check-valve in said auxiliary port to prevent
backflow when that end of the cylinder is
exhausted. - ‘ R

12. In a compressed-air water-elevator the
combination with a chamber for containing
the liquid to be raised having a valved inlet
and a valved delivery, of a main air-supply
pipe, a main air-port connected with the
chamber, an exhaust therefor, and a main
valve for opening and closing said ports, of

separate supply of compressed air through

the controlling-valve for moving the main

valve and means for cutting off and confining
the compressed air supplied to the chamber
before its contents are fully discharged.

13. In a compressed-air water-elevator, a
chamber for containing theliquid to beraised
and provided with a valved inlet and a valved
discharge, a main air-supply, a main valve
controlling said main air-supply, a separate
and independently - controllable air-supply
for operating said main valve, an auxiliary
valve for controlling said air-supply, mech-
anism for automatically operating said aux-
iliary valve, and means for manually operat-
ing said auxiliary valve while said main air-
supply is cut off. -

Signed by me at St. Louis, Missouri, this
19th day of April, 1898. -~ .
o MARCUS L. MITCHELL.

Witnesses: - S
| L. J. WATSON,

ROBERT RUTLEDGE.
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