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UNITED STATES

PaTENT OFFICE.

URIAII CUMMINGS, OF NEW HAVEN, CONNECTICUT.

PNEUMATIC PUMP.

SPECIFICATION forming part of Letters Patent No. 464,651, dated December 8, 1891.

Application filed April 26, 1890,

Serial No, 349,646, (No models

To all whom it may concern: -
- Be it known that I, URIAH CUMMINGS, a
citizen of the United States, residing at New
Haven, in the county of New Haven and State
of Connecticut, have invented new and use-
ful Improvements in Pneumatic Pumps, of
which the following is a specification.

This invention relates to pneumatic pumps
or water-elevators which are operated by com-

pressed air and in which the water is allowed |

to flow into a submerged chamber or receiver,
from which it is expelled and elevated by the
direct pressure of the compressed air upon

“the liquid in the receiver.

The objects of my invention are to provide

a reliable automatic pumping apparatus of

this character in which the valve mechanism
is above water, where access is conveniently

“had thereto, and to utilize the waste air for

cooling the elevated water.

In the accompanying drawings, Figure 1 18
a sectional elevation of my improved pump-
ing apparatus, showing the parts in the posi-
tion in which compressed air i1s admitted to

the water-chamber and the water expelled

from the latter. Tig. 2 is a sectional eleva-

tion of the valve mechanism, showing the

~parts in a reversed position, in which the
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compressed air is cut off from the water-cham-
ber and the water allowed to enter the same.
Fig. 3 is a longitudinal section of the water-

chamber. |
- Like letters of reference refer to like parts

“in the several figures.

A represents the submerged water-cham-
ber, which consists of a eylindrical shell con-
structed of wrought-iron or steel and pro-
vided with heads which are riveted to the
body of the shell. | |
@ represents water-inlet openings formed in
the heads of the chamber and provided at
their inner ends with valve-seats d’, and a?
are dependinginlet-valves pivoted within the
water-chamber and closing against the valve-
seats ¢/. By thisconstruction the inlet-valves

are arranged at opposite ends of the water-

chamber, and as the valves are hung verti-
cally but a slight pressure is required to open
the same and retain them in an open position.

B is the ascending discharge-pipe of the
water-chamber, and B’ is a tank or receiver

which receives the elevated water and from |

! 1'|'|

l' which it is conducted to the place of consump-

tion by a pipe D, connected with the upper
part of the tank. The ascending pipe B 1s
provided with the usual cheeck-valve 6’ for
preventing backward flow of the water.
- (Cis a primary-valve chamber, and D the
main air-supply pipe connected with the com-
pressor, and which euters the primary-valve
chamber near the center thereof. -

‘e is an air-supply pipe connecting the wa-
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ter-chamber A with the central portion of the

primary-valve chamber, the pipe ¢ entering
the valve-chamber below the main supply-
pipe D. . - _
f £/ f* represent connected piston-valves
sliding in the primary-valve chamberand con-
stituting the primary valve.
g is an air-exhaust pipe connected with the

“primary-valve chamber below the air-supply

pipe e and leading to the top of the tank B’,
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so that the exhaust air is delivered upon the

surface of the water in the tank.
f £’ f* are so arranged in relation to the air-
supply pipes D e and exhaust-pipe g that

when the valves are inthe depressed position

represented in Fig. 1 communication is es-
tablished between the main air-supply pipe D
and the receiver supply-pipe e and cut off be-
tween said pipes and the exhaust-pipe ¢, while
when the valves are in the reversed position
illustrated in Fig. 2 the receiver supply-pipe

is placed in communication with the exhaust-

pipe g and cut off from the main supply-
pipe D.

H represents a secondary-valve chamber ar-
ranged adjacent to and parallel with the pri-
mary-valve chamber C,and < 2’ are ports con-

necting the central portion of the secondary-

valve chamber with opposite ends of the pri-
mary-valve chamber. |
74" represent air-induction pipes communi-
cating with the secondary-valve chamber on
opposite sides of the center thereof, and J 18
a branch pipeconnecting saidinduction-pipes
with the main air-supply pipe D. -
LI * I represent connected piston-valves
sliding in the secondary-valve chamber Il
and constituting the secondary valve. These
valves are so arranged with reference to the

ports ¢ " and induction-pipes s ° that when

the valves are in the depressed position rep-

resented in Fig. 1 the compressed air is cut

The valves
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- of the seeondary-valve chamber H-
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off from the lower portion of the primary-
valve chamber and admitted to the upper
portion of the latterabove the primary valve
through the upper induction-pipe 7 and port
7, while when the valve is reversed, as repre-
sented in Fig. 2, the compressed air is shut
off from the upper port of the primary cham-
ber and admitted to the lower part thereof
below the pmnary valve throun h the lowe:r'
induction-pipe ;3* and port @’

L represents a cylindrical air chamber or
pocket communicating with the upper end

the secondary valve is elevated or reversed,
the air in the pocket L is compressed, form-
ing an air cushion or spring which returns the
valve to its depressed position when the air-
pressure is removed from the lower end of
the valve. An adjustable plunger or piston
[ is arranged in the pocket 1. for varying the
capacity of the pocket and increasing or re-
ducing the tension of the air-spring.

M is an auxiliary-valve casing, and m an

air-inlet pipe connecting the upper portion of
the casing with the receiver supply-pipe e.

18 a (1i%charﬂ‘e pipe leading from the cen-

tral portion of the mltllmrywalve casing to
the lower end of the secondary-valve cham-
ber, and »”isan exhaust-pipe connected with
said casing below the discharge-pipe n and
opening mto the atmosphere.
o represents an auxiliaryor duplex plston-
valve sliding in the auxiliary-valve casing M,

" whereby communication is alternately estab-
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lished and interrupted between the inlet and
discharge pipes m n and between the dis-
charge-pipe n and exhaust-pipe n/, the inlet
and discharge pipes betng in comm lllllb&tlon
and the eﬂmu&t -pipe closed when the valve
is in the elevated position represented in Kig.
2 and the inlet-pipe being shut off from the
valve-casing and the discharge-pipe placed
in communication with the exhaust-pipe when
the valve 1s in the reversed position repre-
senfed in Ifig. .

P 1epresents a check-valve arr anged in the
inlet-pipe m, whereby the air confined in the
discharge-pipe n and the lower portion of the
secondary-valve chamber 1s prevented from
escaping into the pipe e while the water is
filling the echamber A.

q represents the stem of the auxiliary V&lve
whlch extends downwardly through a tube q ,

“and is guided at its lower end in a bearing ¢,
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secured in a casing Q, arranged on one side
of the water-chamber, and with which the
lower end of the tube ¢’ is connected. The
valve-stem ¢ is provided within the casing Q
with a yoke 7.

S is a float of any sult&ble construetion, ar-
ranged within the water-chamber A and at-
tcl(}]_lE‘}d to a horizontal rock-shaft {,- which is

journaled at its ends in bearings secured to

the interior of the water-chamber, as repre-
senfed 1n Kig. 3.

' 1s an actuatmﬂ'-mm mounted uapon the
rock-shaft { and engaging against opposite

When

and falls.

1
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ends of the yoke 7, so as to intermittently

shift the same and the valve connected there-
with in opposite directions as the float rises
The actuating-arm ¢* projects into
the casing @ through an opening formed in
the ‘1(1351(3_61113 side of the center thereof.

The operation of my improved pump is as
follows: In the position of the parts illus-
trated in ¥ig. 1 the water is being forced out
of the water-chamber, the primary valve be-
ing depressed and the compressed air passing
from the main supply-pipe D into the primary-
valve chamber between the valves f 7/, and
thence to the water-chamber A through the
supply-pipe e. The secondary valve 18 also
In its depressed position, so that the com-
pressed air from the supply-pipe J to the sec-
ondary chamber passes from the upper part
of the secondary-valve chamber into the pri-
mary chamber above the primary valve, and
thereby retains the latter in its depressed
position. When the float S reaches the limit
of its descent by the discharge of the water
from the chamber A, which position of the
float is shown by dotted lines in Fig. 1, the
arm of the float shifts the yoke, thereby re-
versing the auxiliary valve, closing the ex-
haust-pipe of the auxiliary-valve casing and
establishing communication between the re-
celver supply-pipe eand the secondary-valve
chamber. Compressed air now enters the
latter below the secondary valve and shifts
the latter to the reversed position represented
in Fig. 2, shutting off the compressed air from

the upper part of the primary-valve chamber

and admitting it to the lower part thereof
below the primary valve and reversing the
latter, as represented in Ifig. 2.
Supply pipe D 1s now shut off from the re-
ceiver supply-pipe ¢ and the latter placed in
communication with the exhaust-pipe ¢ of the
primary-valve chamber, allowing the air in
the water-chamber to escape through said ex-
haust-pipe until the pressureisreduced to that
of theexternal atmosphere and permittingthe
walerto again fillthechamber. Asthe cham-
ber A becomes filled the float rises, and as soon
as the latterreaches the limit of its ascent the
auxiliary valve is shifted to the position rep-
resented in Fig. 1, thereby breaking the com-
munication between the inlet and dlsehm'ge
pipes m n of the auxiliary casing and estab-
lishing communication betw een the discharge-
pipe n and the exhaust-pipe n’ of the ..mml
iary casing. The air-pressure being now re-

moved fmm the under side of the Secondary

valve, the spring air-cushion in the pocket L.

'returns the secondary valve to the depressed
position represented in Fig. 1, thereby allow-
- Ing the compressed alr in the bmnch supply-

pipe J to enter the pmma,ry—valve chamber
above the primary valve, reversing the latter
and again admitting compressed air to the
water-chamber A for expelling and elevating
the contents thereof. The air underneath the
secondary valve is exhausted throu*r:rh the dis-
charge-pipe n and exhaust-pipe n’ , and the

The main
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air between the piston of thesecondary valve
is exhausted through an exhaust-port v from
between the ports 72 2" and opening into the
atmosphere. The air-pressure is maintained
in the discharge-pipe n by the check-valve p,
so that the secondaly valve cannot descend
while the chamber A is filling with water.

- Heretofore double pneumame pumps have
been used, to which compressed air was alter-
nately admitted by a valve controlling the
flow of air to both water-chambers, which
valve was operated by the air entering the
water-chambenrs.

so high as to expel the water from one cham-
ber faster than the water enters the other
chamber a premature reversal of the valve

takes place, allowing compressed air to be

admitted to the last-mentioned chamber be-
fore the same is completely filled with water
and 1ncurring a considerable loss of com-
pressed air., Thecompressed airisalso liable
to follow the water through the discharge-

pipeand escape therewith, reducing the press-

ure in the water-chamber to such an extent
that the same isinsufficient to shift the valve
and causing the machine to come to a stand-
The height of the water is also sub-
ject to variation, which affects the operation
of a double pump, the water entering the
chamber more rapidly when the same is hw'h

“than when it is low.

In my improved apparatus a Smﬂ*le cham-

ber 1s employed, to which the suppl;;;sr of com-

pressed air 18 controlled by a valve mechan-
ism which isnot operated by the air entering
the water-chamber, but by air coming di-
rectly from the main supply-pipe, so that any
variation of the air-pressure will not affect
the operation of the apparatus and no waste
of air can take place, thus utilizing the full
capacity of the apparatus.

It will be observed that the EtCthIl of my
improved apparatus is intermittent; but it is
obvious that several independent apparatus
may be arranged side by side and operated
to elevate water alternatelyor successively to
produce a constant flow by connecting all of
the several discharges with a common dis-
charge-conduitandsupplying all of the pumps
from one supply-pipe. In this manner each

apparatusoperatesindependently of the other

and is controlled by its own valve mechan-

ism, so that, although the several puinps to-

D*ether elemte watex constantly, they are un-
affected by variations in the air-pressure or
in the height of the water.

In my 1mproved apparatus fhe valve mech-

anism 18 arranged above water, where it is
conveniently.aceessible for making repairs,

&c., and this arrangement permits the valve |
‘mechanism to be located near the air-com- |

The air-pressureis subject |.
to frequent variation, and when 1t becomes

| pressor or in the same room therewith. The
exhaust-air from the pipe g, being reduced in

temperature to nearly the freezing-point as
soon as relieved from compression, serves to
cool the water in the tank or receiver by be-
ing delivered upon the surface of the water
in’ the tank, thereby considerably reducing
the temperature of the water, which is espe-
cially desirable in warm weather.
haust-air which is ordinarily wasted is thus

The ex-

utilized and the elevated water is cooled with-

out extra expense.
I do nof wish to claim anythlnﬂ' in this ap-

75

phﬁa,twn which is claimed in another pend-

ing application filed by me Novembel 19,

1890 verial No. 371,915.
Tclaim as my invention—

1. The combination, with the submerged

water-chamber having a water inlet a,nd an
outlet, of a main air- supply pipe, a primary-

30

valve chamber communicating with the main

supply-pipe and having an exhaust, an air-
supply pipe cohnecting the primary-valve
chamber with the water-chamber, a valve ar-
ranged in the primary-valve chamber,
ondary -valve chamber connected with the

main supply-pipe and communicating with
y 90

opposite ends of the primary-valve chamber
avalvearrangedin the secondary-valve cham-

ber, a branch pipeconnecting the secondary-

a8 see-

valve chamber with the supply-pipe of the

water-chamber, and a valve arranged in said
branch pipe, whereby the eomplessed air is
alternately admitted to and shut off from the

95

secondary-valve chamber, substantially as set -

forth.

2. The combination, with the Submerged |

water-chamber having a water inlet and an

I10C

outlet, of a main air-supply pipe, a primary-
valve chamber communicating with the main

supply-pipe and having an exhaust an air-
supply-pipe conneetmﬂ the primary - valve
chamber with the water—chamber a valve ar-
rangecd in the primary-valve chamber, a sec-
ondary - valve chamber connected with the

105

main supply-pipe and communicating with

opposite ends of the primary-valve chamber,
a valvearrangedintbe secondary-valve cham-

11O

ber, a branch pipe connecting the secondary-
valve chamber with the supply-pipe of the

water-chamber, an auxiliary-valve chamber

“arranged in sald pipe and having an exhaust,

a valve arranged in said chamber, and a
floatarranged in the water-chamberand open-
ing said auxﬂlmy vmve, qubsta,ntlally as set
forth

Iis.

Witness my hand this 21st day of Apu] N

1890.

URIAH CUMMINGS.

Witnesses: |
F. C. GEYER,
ALICE G. CONNELLY.
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