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To all whom it may concern:

Be it known that I, ELMO G. HARRIS, of
Rolla, in the county of Phelps and State of
Mlssoum have invented a new and Improved
Pump, of which the following is a full clear,
and exact description.

The object of my invention is to provide a
new and improved pump which is simple and
durable.in construction, arranged for eco-
nomically using compressed air as a motive
agent, and more -especially. designed for ele-
vating water, as in mine- dlamage, or for de-
11“5}%’31111(T Water at any desired pressure in a
water-service system used for supplying wa-
ter for general purposes, fire protection, and
the like. | |

The invention consists principally of two
vessels each connected at the bottom with a
water-supply and each having an air-pipe con-
nected at its top and a swﬁ:ch connected with
the inlet and discharge of an air-compressor
and with the air-pipes of said vessels.

The invention also consists of certain parts
and detalls and combinations of the same, as
will be fully described hereinafter and then

pointed out in the c¢laims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar eharactels of reference indi-
cate corresponding parts in all the figures.

- Figure 1 1is a side elevation of the impmve-

ment arranged for lifting water in sfages.
Ifig. 2 is an enlarged elevation with part in |

section of one of the vessels and the pipes
leading thereto and therefrom. FKig. 3is a
sectional side elevation of the other vessel
and connected parts. Kig. 4 is an enlarged

sectional side elevation of the switeh with

automatic shifting mechanism, and Fig. 5 is

a transverse seetmn of the smteh on the 11ne.

9 9 of Kig. 4.

The 11111)10V6C1 pump is provided with two
vessels A and B, placed at the same or at
different levels and provided with water-in-

let pipes C O, respectively, connected with

sources of water-supply D D', respectively, in
case the vessels are at different levels, but if
may be con-

nected with the same source. The pipes C.C

are connected with the bottom of the vessels
and also with the discharge-pipes E E/, re- |
spectively, through which the water passes |

 to hlﬂ‘hel levels.

| sbages

_ FO[ instance, as shown in
Fig. 1, the pipe E may lead to the supply D’
for the pipe C', and the pipe E' lead to a still
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higher level, so that the water is raised in

check-valves C?, and similar check-valves E?
are arranged on the discharge-pipes E E/.
From the tops of the Vessels A and B lead

air-pipes I B, respectively, to a switch @,

having a casmn in the form of a eylinder G"

connected by a pipe H with the discharge of
an air-compressor and by a pipe I Wlth the
inlet thereof. In the cylinder G'isarranged
a piston-valve G2, adapted to connect The
pipe H with the pipe F', as illustrated in Fig.

4, said valve when in ﬂllS position also con-
necting the pipes I and F, and when the valve
is shifted then the pipe B 1s connected with

the pipe I and the pipe I with the pipe H.

The piston-valve G* is provided with a
valve-stem J, to which a handle or lever may

The pipes C C' are provided with
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be attached by which the switch can be shift-

ed by hand or to which the mechanism for
automatically shifting the switch may be at-
tached, as 111ust1&ted in Fig. 4.

The automatlc shifting meehamsm K con-
sists of a cylinder K', in which reciprocates
a piston K= held on the valve-stem J; a
valve K, connected with the ends of the cyl-—

intake-pipe I by the air-pipe K¢, and with the
free air by the opening V; a comlectmﬂ'-rod
S between some point on the rod J and a
crank arranged to turn the valve K% and an
adjustable Wewht N, constrained to move ver-
tically by suitable ﬂ*mdes N' and connected
by a link L with the rod J.

The valve K%is soset and operated that one
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| inder by pipes X*® and K*, with the compressor

Jle

end of the cylinder K'is in communication

with free air, while the other end is in com-
munication with the compressor inlet- pipe
I. Hence when the pressure in the pipe I
falls below that of the atmosphere there will
be a force tending to propel the piston K?
through its str oke. The pressure in the pipe
I, at whwh the switch should act, is that at

'thh the vessel from which the air is being

exhausted becomes filled with water. The
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welght N is made adjustable and by it the

swuc,h is held to the end of its stroke until

the proper pressure is reached. As the pis-

ton-valve G*moves from one extreme position
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to the other the valve K? is revolved through | and alarm will act simultanéously, or if the

ninety degrees by the rod Sand crank T, thus
reversing the action in the cylinder IK.

In order to enable the attendant to know

the proper time for actuating the switch or
at which it should aet automatically, I pro-
vide an alarm mechanism located in one of
the vessels A or B. As shown in the draw-
ings, said mechanism is located in the vessel
B. This alarm mechanism is provided with
two floats O O', held on the upper and lower
ends of a stem O? fitted to slide in suitable
bearings 03, secured within the vessel B.

The float O’ is sufficiently weighted to hold

both floats suspended as long as the float O

18 submerged in the water, but when the ves-

sel B is empty then the float O’ will sink
farther down and draw the float O inthe same

 direction, and when theé vessel fills with wa-
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ter to the float O then the latter is lifted by
the rising water. -

Theupper end of the stem O?projects above
the float O, and hasa lug projecting between
a lever P, pivoted at P’, and a lever P2 ful-
crumed at P?, the levers being connected with
each other by a link P4 The free end of the
lever P carries the ends of two wires of a cir-
cuit.containing an alarm, and the ends of said
wires are adapted to be moved by the lever
P into a mercury-cup Q whenever the float O
or O’ is actuated, as above described. When
the ends of the wires pass into the mercury-
cup, the circuit is closed and the alarm is
sounded. When the vessel B is empty and
the float O’ sinks, then the lever P is drawn
downward to cause the ends of the wires to
passinto the mercury-cup, and when the
O is lifted upon the vessel B being filled with
water then the upper lever P?is swung up-
ward, and in doing so its link P* pulls on the
other lever P to move the wires again into the

mercury to close the circuit and sound the
alarm. | *

The system is put in operation as follows:
The air-compressor being in action, let the air |

be exhausted from one of the vessels—vessel
B, for instance.
into the vessel through the pipe C' and check-
valve C°. When the vessel is filled with wa-
ter, the switeh must be shifted, after which
alr will be driven back into B and exhausted
from A. Let the exhaustion of air from A
continue until that vessel is drawn full of wa-
ter. T'hen let the compressor take air from
the atmosphere and pump it into B until the
water 18 driven out through the pipe E' and
check-valve I&* and the vessel B emptied, at
which time the switch must again be shifted.
T'his will bring the system into regular opera-
tion. No more air will be taken from the at-
mosphere except as it may become necessary
toreplaceleakage. Theairalreadyinthesys-
tem will be transferred from one vessel to the
other by means of the switech and air-com-
pressor. ' '

While putting the system in operation, the
weight N can be so adjusted that the switch

oat

Water will thus be drawn

alarm 1s not put into the system any other
means of determining when the tanks are
filled or emptied may be resorted to while ad-
justing the antomatic switching mechanism.

A water-gage on one tank would suffice for
Now it will be seen that by the

this purpose.
arrangement described wateris continuously

elevated as long as the air-compressor 1s in

motion, it being understood that the vessels
are so proportioned and so placed relatively

| to the source of supply and that the quantity
- of air in the system is so adjusted that when

one vessel becomes empty of water the other

‘becomes filled. Thus one of the vessels re-
ceives alr and delivers water, while the other

receives water and delivers air.

By passing air from one vessel to the other

by means of the air-compressor all the energy
of expansion possessed by the air when in a
compressed state will be saved.

If it be desired to take water from more

than two places, as may occur in mine-drain-

age, one vessel, as A, can be shut out of the
system by closing a gate, as IS, on the air-pipe
leading thereto and another vessel in another

locality admitted into the system by opening

a gate, as F'%, on a branch air-pipe leading to
said other vessel. | |

The alarm mechanism O, O', 0% 03, O°, P,
P, P*, P3 P4 Q,and Ris not essential when
the automatic switching mechanism is used,

but if 1t is put in it will serve as a check on

the switching mechanism. Ifserionsleakage
of air has occurred, the fact will be revealed
by the switch and alarm not acting simulta-
neously. -

It should be clearly understood that no
valves are required within the vessels A and
B nor on the air-pipes F and F' leading there-

from to the air-compressor except the switch

(x, and that the switch G can be placed with-
in the compressor-room, where its action can
be easily observed and regulated.

It is further understood that where the word
‘“vessel” occurs in this description and these
claims 1t must be understood to mean either
& single vessel or a group of vessels directly
connected, as 1llustrated by Fig. 2, where the
vessel A is composed of two or more tanks

~connected at top and bottom.

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— | |

1. In a pneumatic water-elevating device,

the combination of two closed pumping cham-

bers or vessels having pipe connections at
their bottoms for admitting and discharging

water, and at their tops connections for ad-
‘mitting and discharging air, and an air-com-

pressor; with a shifting valve or switch form-

1 Ing part of the connections from both the in-

let and discharge pipes of the air-compressor

‘to the pumping-chambers, and an operating

mechanism for said shifting valve, consisting
of a movable piston, operating connections

| between the piston and the shifting valve,
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and a reversible connection from the inlet |

side of the air-compressor to either side of the
sald piston and from the opposite side of the

piston to the free air, substantially as shown

and described. S

2. A valve-shifting mechanism for pneu-
matic pumping devices, consisting of a valve
placed tocontrol the inlet and discharge pipes

~of the air-compressor and capable of crossing

the same, in combination with an operating
mechanism therefor, consisting of a cylinder
and a piston connected at one end to the air-
compressor suction and at the other end to
the atmospheric air and a weight movable at
right angles to the motion of the piston and
connected to said piston by a link, whereby
1t will resist the motion of the piston during
the first half of its travel and assistit during
the latter half of ifs travel, substantially as
shown and described. -
3. A valve-shifting mechanism for pneu-

matic pumping devices, consisting of a valve

placed to control the inlet and discharge pipes
of the air-compressor and capable of crossing
the same, in combination with an operating
mechanism therefor, consisting of a cylinder
and a piston connected at one end to the air-

compressor suction and at the other end to

the atmospheric air, a valve by which said

connections may be reversed, and eonnections

from said valve to the piston; with means for
shifting the valve and crossing the pipes, op-
erated by atmospheric air on one side and a

reduction below atmospheriec air in one of the |

pumping-chambers on the other side, and a
weight movable at right angles to the motion
of the piston and connected to said piston by

a link, whereby it will resist the motion of |

the piSton during the first half of its travel

and assistitduring the latter half ofi tstravel, 40

substantially as shown and described.

4. A pump, consisting of two vessels each
having at its bottom a pipe connection for ad-
mitting and discharging water and each hav-
ing at its top a pipe connection for admitting
and discharging air; aswitch connecting the
alr-pipes of said vessels with two other pipes
leading to the inlet and discharge, respec-
tively, of an air-compressor, said switch be-

ing adapted toreverse the connections of said
alr-pipes with said pipes leading to the inlet
and discharge of an air-compressor, and an
engine for automatically operating the said
switch through the medium of atmospherie
pressure in conjunction with a partial vacu-
um created in the intake-pipe of the com-

pressor, said engine comprising a cylinder,

piston and piston-rod, a valve arranged to ad-
mit free air to propel the piston and to allow

‘the opposing air to escape into the intake-pipe

of the compressor, said valve being operated
by arod connected at one end to the said pis-

ton-rod and at the other end to a crank or

valve-stem, arranged to actuate the valve;
and an adjustable weight mounted between
vertical guides abovesaid piston-rod and con-

“nected thereto by a link which in its extreme

positions is inclined so that said weight must

be lifted as the piston moves from either end
of its cylinder, substantially as shown and

described.
| ELMO G. HARRIS.

Witnesses: -
ARTHUR H. TIMMERMAN,
G. E. MILLER.
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