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This 1nvent10n relates to a 11qu1d lifting dev1ce
mainly designed for lifting liquids out of a well,
the general cbject of the invention being to pro-
vide means operated by relatively low fluid pres-

B sure for. lifting the liquid, through means of a
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liquid operated float provided with. means for
controlling the flow of fluid pressure.

The - invetition also consists in certain other
features of construction and in the combination
and arrangement of several parts, to be herein-
after fully described, illustrated in the accom-
panying drawings and specifically pointed out
in the appended claims.

In describing the invention in detail, reference
will be had to the accompanying drawings
wherein like characters denote like or corre-
sponding pa.rts throughout the several views, and
in which:~

Fig. 1 is a longitudinal sectional view through
the invention.

Fig. 2 is a section on the line 2—2 of Fig. 1.

Fig. 3 is a section on line 3—3 of Fig. 1.

Fig. 4 is a top plan view of the float.

Fig. 5 is an elevation showing the valve oper-
ating means.

Fig. 6 is a top plan view of Fig. 5.

In these drawings, the numeral | indicates a
cylinder and the numeral 2 indicates a smaller
cylinder located in and spaced from the cylinder
{ and having its upper end closed and its lower
end open, a channel ring 3 being placed hetween
the lower end of the cylinder 2 and a lower part
of the ¢ylinder . This ring has a plurality of
ports 4 in its bottom part, each: of which is con-
trolled by a valve 5 which normally closes the
_port 4. An inlet pipe & is connected to the lower
end of the cylinder { and contains a port T
controlled by a ball valve 8 and a pipe 9 is con-
nected to the upper end of the cylinder 1. The
numeral {8 indicates a fluid pressure line while
the numeral !{ indicates a vent line, portions of
these lines passing through the chamber formed
by the cylinder 2. In the upper part of this

chamber, each of the lines 19 and Il is provided

with a discharge 12 controlled by a valve 13 so
that when the valve is open, the lines will be in
communication with the top of the chamber
formed by the cylinder 2.

A float 14 has notches 15 therein through
which parts of the lines 16 and I pass so that
the float is guided by said parts and the float is
provided with a centrally arranged hole - 16
through which passes rod i7. The rod is guided
for vertical movement in the upper and lower
spiders I8 arranged in the cylinder 2 and said

rod is: keyed to sald spiders so that the rod. is
prevented - from having rotary movement. The
rod. carries the upper and lower disks 19 which
form-stops: for the float so that when the float
strikes 'a disk, the rod will be caused to move 5
Wlth the float. :

:'The i valves. {3 are connected together by &
stem,zo which is":so connected - with the valves
that when the rod is turned in one direction, one
valve will be open and the other closed and vice 10
versa. A yoke 21 is connected with the rod and
has its limbs passing between the upper and
lower pairs of pins 22 carried by the upper end
of the rod {1.

As will be seen, water or other liquid rising in 15
the pipe 6 will flow past the valve 8 into the
cylinder 2 and thus lift the float 14. When the .
float strikes the upper disk, the rod {7 will move
with the float and thus cause the yoke 21 to turn
the rod 20 so as to close the valve 13 in the vent 2¢
pipe {1 and open valve 13 in the pressure line 8.
Thus, compressed air or gas will pass from the
line 0 into the upper part of the chamber
formed by the cylinder 2 and this pressure will
force the liquid from the chamber past the o5
valves 5 into the chamber formed between the
cylinders | and 2 into the pipe 8. As the level
of the liguid drops in the cylinder 2, the fioat
of course will drop until its strikes the lower disk
19 and then the rod T moves downwardly so as 30
to cause the yoke to turn the valve rod 20 to
close the pressure valve and open the vent valve
so that the fluid pressure can escape from the
chamber formed by the cylinder 2. Thus, the
flow of liguid into the chamber again takes place 35
which raises the float and thus the action is
repeated.

As many of these devices are placed in a well
or the like as desired, Fig. 1 showing the pipes 18
and 11 extended so that by connecting several of 40
these devices, a definite distance apart and op-
erating them in series, relaying liquid from one to
another, liquid can be lifted from any depth to
the surface with- only enough air or gas pressure
to operate the top mechanism. The same air 45
or gas pressure is supplied to each mechanism az
the liquid is lifted out of the top one, to the sur-
face, the next located below will be the first sup-
plied with successive discharge. The same op-
eration will be repeated clear on down to the last 50
one.

Any suitable means may be used for operating
the valves from the float drop. For instance, a
toggle arrangement may be used for imparting
movement to the valves from the float drop. 55
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It is thought from the foregoing description
that the advantages and novel features of the in-

‘vention will be readily apparent.

It is to be understood that changes may be
made in the construction and in the combination
and arrangement of the several parts, provided
that such changes fall within the scope of the
appended claims.

We claim:— ) N L

1. A liquid lifting device comprising a cham-
ber-forming member, a cylinder surrounding the
same and spaced therefrom, the lower end of the

chamber-forming member being open at the

bottom and its upper end closed, and said lower
end being spaced from the lower end of the cylin-
der, a pipe connected to the lower end of the
cylinder and extending into a supply of liquid, a
downwardly closing check valve for said pipe,
check valves closing downwardly and by which
the liquid from the lower end of the cylinder en-
ters the space between the chamber-forming
member and said cylinder, a discharge pipe con-
nected to the upper end of the eylinder, vent and
pressure- line pipes having " portions passing
through the chamber-forming member and each
having a port opening into the top part of the
chamber-forming member, a valve. controlling
these parts, a float in the chamber-forming mem-
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ber guided by the aforesaid vent and pressure line
pipes, and means operated by the movement of
the float for actuating the valves.

2. A liquid lifting device for incorporation be-
tween casing sections in a well comprising an
outer cylinder, a valve controlled inlet conductor
connected with the bottom of the outer cylinder,
an outlet conductor connected with the top of the
cylinder, a tubular chamber-forming . member
confined within the outer cylinder and spaced
from the walls thereof to provide an outer and
inner chamber, said chamber-forming member
closed at the top and open at the bottom, down-
wardly closing check valves between the open
end of the chamber-forming member and the
outer chamber, vent and pressure line pipes hav-
ing portions passing through the chamber-form-
ing member and each having a discharge port
opening into the top of the chamber-forming
member, a valve in each of the vent and pressure
discharge ports, a float confined within the
chamber-forming member and in the inner cham-
ber slidably arranged on the vent and pressure
line pipes and a rod actuated by the float and
connected with the valves for alternately closing
one valve and opening the other.

JOSEPH A. COY.
ROBERT W DRAKE.
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