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(No model.)

To ;:iZZ i&]w_?n 127 m»a,y concern;
Beitknownthatl, BENJAMINS. CHURCH, of
the city and county of New York, State oi New

- York, have invented a certain new and use-
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ful Improved Pump, of which the following
is a true and exact description, reference be-

ing had to the accompanying drawings, fo1111—*

ing part of this specification. -
My invention relates to pumps of Lhe kind

in which the fluid is raised by the injection of

compressed air or steam into the lower and
submerged end of a pipe, creating in said pipe

a column made up of alternate sections of

fluid and gas, which is propelled upward by a
force corresponding to the excess weight for
a given height of the fluid at the base of the
pipe and the mixed column within the pipe.

The object of my invention is to Increase

 the capacity and facilitate the control-and
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management of pumps of this description.
The nature of my improvements will be

- best understood as described in connection
~ with the drawings, in which they are illus-.

trated, and in which—

I‘wure 1 is a sectional elevation of a punp
pr 0V1d6d with my improvements. Ifig. 21s a
sectional plan view on the line « « of Fig. 1.
I'ig. 3 is an enlarged sectional view 111118L1at-
ing in detall the V&lve actuating meehamsm
Whleh I prefer to use, and I‘m* 4 is a sec-

‘tional elevation showmw the &ppllCELthIl of

- my 1mpr0veme11ts to a tank suuated above

35

n'round

A, Fig. 1,is a well pr ovided wﬂzh a casing
B, whleh may be considered as a csunken
tank, and as illustrated in Fig. 4 is a tsmk
situated entir ely above gr ound.

C is a main leading to the top of the tank

or well, by which it is kept filled with wafer
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or any other fluid.

D is a pipe which 1s comamed in the tank
B, into which its lower end D' opens freely,

said lower end being preferably made bell-

shaped, as shown. At or about the level of
the fluid in the tank or slightly above 1t, as

shown, an opening D* is made in the pipe D,

which opening is controlled by a valve D¢
(See Fig. 4, where this valve is shown as
actuated by a lever DY connected with it by
arod D°) The functmn of this valve or open-

ingistofacilitate the starting of the apparatus
by allowing the fluid to escape at this point

greater

or nearly to atmospheric pressure.

or to serve as a by-pass when for any other
reason it is not desired to drive the fluid to a
height.

D5 is 'dhe top of the pipe D, the height of
which above the level of the fluid in the tank
will depend upon the height of the liquid
column in the tank and the relative propor-
tion of gas and liquid 1n the pipe.

- E is a casing of ‘larger diameter than pipe
D, but parallel and concentric with 1ts end
and open to the atmosphere at top and bot-

tom, asshown; F, areceiving-conduit, the end

of which isalsoin line with the mouth of pipe
D, and which leads into a receiving-tank .

I is an air pump or compressor; 1, a com-
p1 essed-air pipe leading from the compressor

| and terminating with a nozzle J, situated in

the bottom of pipe D and pomtuw upward
in line with_said pipe, as shown.

The arrangement of the well, pipe D, com-
pressor, and compressed-alr pipe to the ex-

tent already described is familiar; and it has

been found that by forcing air through the

nozzle J at a slightly greater pressure than
that of the fluid column at the same point
with a mixed attending column made up of

alternate sections of air and fluid will be
formed in the pipe D, as illustrated by the

shaded and blank spaces in the drawing Kig.

1: and it is also found that the velocity of
this column increases rapidly as it moves up-
ward, for the obvious reason that the air-sec-
tions will expand as the pressure above them
diminishes, so that the velocity of each water-
section is constantly increasing and at the
top of the pipe is equal to the velomty of the
entering fluid at the bottom of the pipe plus
the Veloclty due to the expansion of the air
from the maximum point of compression to
In order
to take advantage of thisaccelerated velocity,
I place the receiving-tank G atsome distance
above the top of pipe D, provided with & re-
ceiving-nozzle I, the end of which is in line

with ‘Lhe end of pipe D. DBy this arrange-.

ment the water-sections are shot across the

intervening space between the end D3 of pipe

D and the 11’10111311 of nozzle ¥, the air-sections,

expanded already to nearly atmospherle pres--

55
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sure, escaping to the side, so that'a practically .-

continuous supply of water enters tank -G
through nozzle . Preferably the casing E, -
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-open at both ends, extends between the noz-
' This:

zle I and. the mouth D?® of pipe D.
casing prevents the formation of ecross-cur-
rents, the air passing through it parallel to

the water-sections and aecting to hold themn

together, so to speak.

- Passing now to the main feature of my in-
~vention, I will first state that I have taken

advantage of the naturally intermittent al-
ternating flow of fluid and gas and have ascer-
tained that by artificially regulating the rela-

1ve admission of air and fluid to the pipe D
the mixed column in said pipe may be driven
to almost any desired height or delivered at

a lower point at almost any desired pressure.

Roughly speaking, for instance, and assum-
ing that without regulation the column in
pipe D will be raised to a height equal to the

- depth of the tank B, by doubling the propor-

. 5_
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tionate quantity of air supplied to the pipe I
am enabled to raise the column to a height

above the tank twice as great as its depth,
and so on. - | |

~ Reference being now again had to the draw-
ings, I is a valve by which the flow of water

into pipe D can be regulated at will. This

valve, in case of s sunken tank, as shown in
Fig. 1, is most conveniently arranged to oper-
~ate inan opening I{, situated in a partition
or diaphragm I{, extending across the casing:

5. By closing this valve the water or other
fluid above the diaphragm is cut off from the

~flutd below and the pressure of fluid at the

35
~as shown in Iig. 4, the valve L ean be con-
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mouth of pipe D correspondingly diminished.

Where the fank is supported above ground,

veniently situated at the mouth of the bell-
like Dbottom D’ of pipe D, the seat %' being
there provided for it in an annular rim Z%.
IFor obvious reasons it is best that the valve
L should open in the direction of the flow of
fluid.

1T'he valve I. is to be actuated at proper in-
tervals by means of automatic valve-actuat-
Ing mechanism, and is preferably socounter-
welghted or balanced that when the liquid
column is not descending it will seat itself.
Then by providing anautomatic catel which
will hold it to its seat it is only necessary, in
addition, to provide an intermittently-acting
catch-lifting device, which, at regular inter-
vals, will lift the catch, permitting the valve
to open under the pressure of a descending
liquid column. The flow of liquid into the
pipe D being of an intermittent character, as
described already, the counterweighted valve
will always seat itself at the proper time; that
18 to say, at the time when the ascending eol-
umn of water is broken by the pressure of
the air.

Referring again to the drawings, (see Figs.
I and 3,) M is a connecting-rod secured to the
top of the valve-rod I’ and pivoted to an arm
N of a lever N N', which is pivoted at 2 and
provided with a counterweight N?on its arm
N*  This counterweighted lever will perform
the funection of drawing the valve L to its

| seal whenc‘mr

the fluld in the casing B is at
rest. |

m’ 1s a shoulder which, when the valve is
seated, is engaged by a shoulder o' of a catch-
lever O, pivoted at o. B | |

P 1s a trip-rod having a stop I?, so placed
that when the rod is raised it will engage the
catch-lever O, which normally rests upon a

stop O, and raising to a sufficient height to

70
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disengage the shoulder o' from the shoulder

der Q and attached to a piston Q. Air or

steam_passing through conduits S 8’ enters
the valve-box of the eylinder Q and is directed
to one side or the other of the piston Q by a

ralve Q7 the valve-stem Q3 of which is se-
cured to the arm U of bell-crank lever U U,
pivoted at w, the end U’ of which is forked

= |

m'.  As shown, the rod P is a continuation
of the piston-rod passing through a eylin-

8o

and engaged by a projection ' of the lever-
arm N. The effect of this arrangement, as

will be readily seen, is to admit steam to the

bottom of eylinder Q as soon as the valve T

has seated itself.” This causes the piston ¢’

QDZ

and rod P to move upward until the lug P*
disengages the catch-lever O, this disengage-
ment being timed to oceur when the waterin

the casing B is free and ready to move down-.

ward and enter thepipeD. Consequently the
valve L. at once opens, pulling down the arm

N of lever N N'" and reversing the position of
the valve ¢, which admits the air or steam .
to the top of eylinder Q and causes the rod P
to move down again. .

In working the pump, as I propose to do,

with artificially timed and proportioned sec-
tions of air and fluid in the pipe D it is ad-

visable not only to control the flow of fluid,
but also the flow of air. Indeed, while the
results I aim at can be secured to a greater
or less extent by regulating either the flow of
water or the flow of air, the Dest results can
only be had when both are regulated; and
I therefore provide avalve «w', (see Fig. 1,) by
which the air-conduit I can be opened and
closed at will. This valve is connected to the
end of a rod W, the upper end of which is se-
cured to a piston TV, working in a cylinder
L', which communicates, through a valve-hox
and the pipes S5°8° with a boiler or receiver
of steam or air, a valve 1% governing the ad-
mission of the actuating fluid to the top or
bottom of the eyvlinder.

The valve-stem T® of valve T?is connected
by link I* with the arm V of a lever V V’,
pivoted at v, and the arm V' of which extends
within the path of stops on the rod P, heing
so placed that the stop P’ will act upon it at
substantially the same time that the cateh-
lever O is lifted out of engagement by the
stop P~ Thismotion of lever V V' drawsthe

valve 1% down, admitting steam or air to the
bottom of cylinder T and forcing valve ' to
1ts seat, where it remains until the rod P, mov-
ing downward, comes in contact with the le-
ver V V', shifting the position of valve T?
and causing the valve to be pushed down
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away ifrom its seat.
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pipe D has at once the efiect of checking the
flow of water into the said pipe, and as soon
as the watercomes to rest the valve L moves
up to its seat, locking itself there by the de-

vices already described, and atthe same time

shifting the valve Q? and causing the rod P
to move upward. |

' In order to properly regulate and time the
up-and-down strokesof the piston Q' and rod
P and through it to regulate the admission
of air and ﬂmd I pr owde the regulating de-
viece R, which ‘consists of a cylinder R, in
which works a piston R, this piston being
connected with the rod P, as shown, being
fastened directly to a contmuatlon of it. The
cylinder R opens at top and bottom in the
by-passes R?* and R® and upwardly-opening
valves R*and R’ arranged in these by-passes,
as shown, so that when the piston R’ moves
downward the fluid with which the appara-

- tusis filled must pass upward through valve

30
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1o or from seats R° and R® at will.

R* in by-pass R?® while when the piston R/
moves upward the fluid must pass downward
through by-pass R°. In each by-pass there
are situated alsoadjustable regulating-valves
R® and R’ which, as shown, can be moved
By ad-
justing these valves the resistance to the up-
and-down motions of the piston R’ can be
regulated and varied at will, and this resist-
ance regulates the speed with which the rod
P moves up and down. Hence by this sim-
ple device I am enabled to regulate and ad-
just the time of air and fluid admission to
the pipe D in any desired proportion.

In Fig.41 have shown the tank B as placed.
above ground and having the compressed-

“air pipe I passing through its side near the

bottom instead of extending down from the
top of the tank. The valve L is also placed
in the bottom of pipe D, extending across its

bell-shaped mouth D', in which position it

opens upward and is controlled by devices
similar to those already described, with which
it is connected through links 7, lever [’ [°, piv-
oted at I3, and secured to the end of a rod M.
- It is obvious, of course, that my improved
device can be used 1n connection with any
natural reservoir of water as well as with a
well or deep tank; that is to say, the pipe D
may be immersed in a lake or river and pro-

vided with valve-actuating mechanism and

will operate in the same way as 1 have de-

scribed above.

Having now described my invention, what

I claim as new, and desire to secure by Letters
Patent, 18—

1. A pumphaving thecombination of a con-

duit D with its lower end open for the ad-
mission of fluid, a water-reservoir connected
with the lower end of conduit D an air-com-

- pressor, a compressed-air pipe I having a noz-
- zle J opening into the bottom of conduit D;

a conduit F situated above and-in line with.
the upper end of conduit D, the space be-

The inrush of air 1n the |

tween conduit D and conduit T being open
to the atmosphere and a receptacle G.

2. A pumphaving the combination of a con-
duit D with 1its lower end open for the ad-
mission of fluid, a water-reservoir connected
with the lower end of the conduit D, an air-
compressor, a compressed-air pipe I having
a nozzle J opening into the bottom of conduit
D; a ventilated conduit E leading upward
from the top of conduit D, and a conduit ¥
sitnated at the top of conduit I and leading
to a reservoir G. ~

5. A pump having the combination of a well
or tank as B, a conduit D opening at the bot-
tom of said tank; an air compressor and pipe
I leading therefrom into the bottom of con-
duit D; a diaphragm K situated in tank B

or its equivalent as described and having a

valve-seated opening K', a valve L operating
in opening K’, and automatic valve-actuat-
ing mechanism for opening and closing said
valve to regulate the supply of water to con-
duit D.

4, A pump having the combination of a well
or tank as B, a conduit D opening at the bot-
tom thereof; an air compressor and pipe 1
leading ther ef1 om into the bottom of conduit
D; a cllaphl agm K situnated in tank B or its
equivalent as described and having a valve-
seating opening K, a valve L operating in
opening K’', a valve w' arranged in air-pipe
I, and automatic valve-actuating mechanism
arranged to actuate valves L. and w' regu-
lating the supply of water and air to con-
duit D.

5. In a pump constructed substantially as
described, the comb1nat10n with a valve L
ooverning the flow of water and opening In
the direction of flow, of a counterweight ad-
justed to close said’ valve when the ﬂow of
water ceases or diminishes; a catch arranged
to hold the valve seated, and an automa-tic

catch-lifting device arranged to lift the catch

and per mlt the valve to open at regular in-
tervals.

6. In a pump constructed substanmally as
described, the combination with a valve L
goveming the flow of water and opening 1n
the direction of flow; of a counterweight ad-
justed to close said valve when the flow of
water ceases or diminishes; a catch arranged
to hold the valve seated; a valve w’' regulat-
ing the flow of compressed air in the pump;
valve-actuating mechanism arranged to open
and close said valve, and an automatic de-
vice arranged to lift the catch of valve L at
regular intervals and to open and close valve
w' substantially as and for the purpose speci-

Tied.

7. In a pump constructed substantially as
described, the combination with the water
and air valve connections of the cylinder Q,
the piston Q' moving thereon, the piston-rod

P connected to piston Q' and arranged. to ac-

tuate the valves as described; the valve Q?

| controlling the admission of fiuid to e¢ylinder
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(2 and actuated by the movements of the wa-
ter-valve; the cylinder R, the piston R’ work-
ing in said cylinder and counnected with rod
P; the by-passes R? and R? connecting with
cylinder R at both ends, the valves Rt and
R" situated in by-passes R® and R? and the
adjustable valves R® and R* also situated in

said by-passes, all substantially as and for
the purpose specified.

BENJ. S. CHURCII.

Witnesses:
LISLE STOKES,
JOSHUA MATLACK, Jr.
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