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o all whom it may concern: |

Be it known that I, Isaac T.DYER, a citizen
of the United States, residing at Chicago, Illi-
nois, have invented certain new and useful
Improvements in Automatic Water - Lifting
Apparatus, of which the following is a speci-

The object of my invention is to make an
apparatus in which water is lifted and con-
veyed to the place of use by means of air-

‘pressure, and it is intended as an improve-
mentupon theapparatusshown and described

~1n an application filed by me August 25, 1890,

20

Serial No. 363,039. B

My invention consists in the features and

‘details of construction hereinafter desceribed
and claimed. | | |
In the drawings, Figure 1 is a vertical lon-

gitudinal section of my improved water-lift-
ing apparatus; and Fig. 2 is a perspective

‘view of a trip for opening certain vent-valves,

~ as hereinafter described.
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moved back and forth.

In making my improved water-lifting appa-

- ratus I make two tanks A and B of a size to

receive the desired quantity of water and air
under pressure. These tanks may be ar-
ranged side by side, as shown in Fig. 1, or in
such other convenient position with reference
to each other as may be desired. The two
tanks are connected together and a commu-

nication from the one to the other afforded

by means of a cylinder C, in which are ar-
ranged two piston-heads D and E. These
piston-heads are provided with piston-rods
extending out through the respective ends of

‘the eylinder, where they pass through proper

stuffing-boxes to secure a close and perfect
connection, while permitting the rods to be
I have shown the
cylinder arranged outside of the tanks and
immediately above them, as I consider this

to be the most desirable arrangement of the

cylinder; but it may be located otherwise, if
desired, by the constructer of the apparatus.
The cylinder is provided with a valve e, con-
nected by pipes to the cylinder to permit air
to escape at the proper moment as the piston-
heads move backward and forward, so as to
prevent back-pressure from the air. I have
not shown the details of construction of these

them in the drawings.

known constructions adapted to be opened
and closed automatically. To effeet their
automatic opening and closing I have shown
a carriage E’ mounted on the piston-rods and
adapted to be moved back and forth with
them. The valves are held closed by pivoted
weighted bars e’, and the carriage is provided
with trips ¢/, mounted thereon and earried
back and forth with it. These trips engage
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with the weighted bars e’ and lift the one or

the other, as the movement of the carriage is

in the.one direction or the other. As the

weighted barsarelifted alternately, the valves
¢ are opened. While one is opened the other
1s closed, and the movement of the piston-
heads back and forth, moving the earriage K’

back and forth with them, alternately opens .
and closes the valves ¢, s0 that each time one

of the piston-heads movesback the appropri-

ate valve will be opened to permit air to es-

cape. The engagement of the weighted bar
¢’ and the trip ¢’’isintended to continue only
long enough to open the valve a sufficient time
to permit enough air to escape to prevent the

pressureand notinterfere with the movement

70
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of the piston-head, when the weighted bar is

again disengaged and allowed to fall into po-
sition to close the valve.
is arranged a pipe F, with its lower end pref-
erably near the top and its upper end enter-
ing the cylinder in the rear of itsappropriate
piston-head. A float-valve G, having a float-
ball arranged on a depending rod so as to be
near the bottom of the tank, is pivotally ar-

ranged in each of the tanks, so that as the
Hoat-ball is lifted or forced up by the inflow-

ing of the water the valve will be forced
against its seat and so close the lower ends.
Pipes H are arranged to enter the bottoms of
the tanks to admit aninflow of water. These
pipes are provided with valves which open
inwardly to the pressure of the water from
theoutsideof the tanks. Asthese valves may
be of any of the ordinary and well-known
constructions, operating in the usual way, I
have not deemed it necessary to illustrate
Each of the pipes H
preferably communicateswith a pipe H’,which
may be carried to any proper source of water-

Ineach of thetanks
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supply from which it is desired to procure wa-

valves, as they may be of any of the well- | ter to be lifted and carried to the place of use.
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In proper proximity to the tanks an air- | valves j’, arranged on pivoted rods provided

pump is arranged, provided with an air-res-

“ervoir, so that the same may be charged or

filled with air under pressure.. Thealr-reser-
voir should be of sufficient capacity to supply
both of the tanks with compressed air. 1

- have not shown this air pump or reservoir, as

they may be like those shown in the applica-

~ tion on which this is an improvement or like
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any of the well-known constructions.

the top of the tanks, when it branches into
two parts, one branch entering each of the
tanks.  The lower ends of the branches are
carried down into the tanks any desired dis-
tance, and are provided near theirlower.ends

- with two-way cocks or valves K. Leading
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from the joint or place where the two-way
valves are arranged are pipes L, which pref-
erably are united into one and carried back
to the pump. The “two-way valves,” asthey
are termed, open the pipes 7 and close the
pipes L, so that air may be drawn by the
pump from the tank through such pipes and
conveyed on into the reservoir. The valve-

‘stems of these valves are connected to the

piston-rods by suitable links, so that as the
pistons are moved back and forth the valves
will be correspondingly turned. o

" From at or near the bottom of the tank are
arranged pipes M, opening at the ends into
the tanks, and preferably uniting into one
pipe outside of the tank and leading to the

- place where it may be desired to convey the
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water. Valves n are arranged in the respect-
ive parts of the pipes M that enter the tanks.
These valves are arranged to alternately open

and close by the pressure of the water, sothat |

as the water is being carried from one tank
its valve will be opened and the other closed

and the water will pass up the main pipe to

the place of use. When the operation is re-

~ versed, the other valve is opened by the press-

~ has exhausted the air from the interiorof the

55

..60

ure of the water, so as to permit the water to
flow into the main pipe and the one first
opened closed. In this way the water from
the tank being emptied 18 prevented from
flowing back into the other.
arranged in the pipes I, which are closed
when there is an air-pressure in such pipes,

‘butautomatically opened whenever the press-

qare is released, so that whenever the pump

tanks air may be drawn in through the valves
N and supplied from the atmosphere. The
air-reservoir may be provided with a valve,

50 that whlen the pressure in the reservoir ex-

ceeds a predetermined amount the valve will
be opened to permit the escape of air. This
is a matter so well known in connection with
air-reservoirs that it need not be explained
in detail. - -

In order to prevent the water from enter-
ing the pipes j, through which the air is in-
troduced, which it might do when the water-

A pipe
7 leads from the air-reservoir to a point near

| sufficient for the purpose.
of the air increases in the tank it forces

Valves N are

with float-balls that are carried up as the

water approaches the top of the tanks and
move the valves into their seats so as to se-
curely close the pipes and prevent the water
from entering them. As the air is forced in
and the water is drawn from the tanks, the

‘valves fallaway from their seats and open the

pipes again.

In operation the tanks
convenient position near to the water-supply
from which it is desired to pump or procure
water. If, for instance, the apparatns is ar-

ranged near a well, river, lake, or other water-
supply, the pipe II” is conveyed into such
water-supply, so as to permit of its being

drawn through the pipe into the water-tanks.
As the water fills the tanks, the float-balls are
carried up and the float-valve (x cansed to
close the bottoms of the pipes F. Air is
pumped into the reservoir until the desired
pressure has been obtained. It is then ad-
mitted through the pipe j into either one of
the tanks, as may be desired, and permitted
to pass into it until the pressure of the tank
equalizes that in the reservoir or has become
As the pressure

the water down and out through the pipes

‘M, whence it is carried to the place of use.

As the water sinks in the tank it presently

| permits the float-valve G to fall and open

the ends of the pipes F, one or the other, as
the water may be drawn from one tank or
the other. Theairunder pressure then rushes

are placed in any
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through such pipe and into the ¢ylinder be-

hind the piston-head. This causes the pis-
ton-head to move along the c¢ylinder, forcing
the opposite piston-head and piston-rod back.
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As the piston-rod moves forward with the pis-

ton-head it turns the two-way valve K, so that
the pipes become closed and prevent the
admission of further air, while the pipes L,
connected with it, become open and permit

the air fo be drawn out of the tank and again

carried back through the pump into the res-
ervoir; but while this operation has taken
place the forcing of the opposite piston head
and rod back has served to turn the valve K
in the other tank,so as to open the pipes and

close the pipe L, leading to such tank. The

air therefore from the reservoiris forced into
this tank and carries the water down with it

ITO

(15

120

and out through the pipe M, communicating

with the tank, as above explained with refer-
ence to the tank first empted. As the air is
drawn from the tank first emptied, the'water
again begins to flow into it through the pipe
H, so that by the time the second tank is
emmptied the first tank is again filled. When,
therefore, the float-valve G is opened in the
second tank andthe air admitted through the

pipe I behind the piston-head that was first

pushed back by the other, it in turn will be
causcd to advance and push the other piston

supply happened to be located at a greater | head and rod back. In this way the valves
height that the top of the tanks, I provide | of the two tanks will be constantly and auto-
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matically opening and closing successively, |
and at the same time the Watel will be alteh

nately forced from one tank and then the
other. This operation of alternately filling

each tank with water and then airin eonstant
succession will continue indefinitely as long
as the air is forced by the pump into the res-

ervoir, SO0 that the flow of the wa,tel will be

unmtenupted and continuous.
- What I regard as new, and desire to secure
by Letters Patent 18—

1. In a water-lifting apparatus, the combi- |

nation of two tanks &dapted to receive water,

~a cylinder connecting the tanks, piston heads

20

and rods movable back and forth in the cylin-
der, pipes through which air may be alternate-

ly forced into the one tank while 1t is drawn

from the other, pipes through which water
may be alternately admitted into the onetank
while it is drawn from theother, valvesin the
alr-pipes, with stems connected to the rods of

the piston-heads to be operated by the move- | o

}

ments of the piston- heads and valves opening
into the cylinder behind the piston-heads, au-

tomatically closing alternately as the tanks

fill with water and opening alternately as the
tanks fill with air, substantially as described.

2. In a watel-—hftmﬂ' apparatus, the combi-
nation of two tanks adapted to receive water,
a cylinder connecting the tanks, piston heads
and rods moved baek and forth. in the eylin-
der as the air is forced into the one tank or
the other, vents opening into the cylinder be-
hind the plStOI] heads, valves for closing the
vents, a carriage moved back and forth Wlth
the plstan-reds, and trips arranged on the car-
riage to engage with and lift the valves and
open the vents ata certain pointas the carriage
is moved back and forth, substantially as de-
seribed. |

| ISAAC T. DYER.
Witnesses:

THOMAS A. BANNING,
GEORGE S. PAYSON.
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