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The present invention relates to an hydraulic
liquid pump and it consists in the combinations,
constructions and arrangements of parts herein
described and claimed.

Generally there is provided an hydraulically
operated liquid pump which is particularly
adapted to deep well operations and which con-
sists essentially of a motor comprising a pair of
pistons mounted in cylinders and adapted to
pump fluid through a pair of lines to a pump
which, in turn, consists of a pair of cylinders
each connected with one end of a comparatively
large cylinder and each having therein a piston
which pistons are interconnected with a piston
rod upon which is mounted a relatively large
piston which reciprccates in the comparatively
large cylinder. The apparatus is so arranged
that pressure alternately applied to the two lines
will cause a reciprocation of the pistons in the
motor to thus upon each stroke force an excess
of fluid taken in by the large cylinder through
the line which is inactive at the moment and
through certain valve connections in the motor
send the excess of fluid to a storage tank.

It is accordingly an object of the invention to
provide an apparatus of the character set forth
which is relatively simple in construction, easy
to operate and yet effective and efficient in use.

A further object of the invention is the pro-
vision of an apparatus of the character set forth
which is particularly adaptable to the pumping
of fluids from deep wells and other places remote
from a motor forming a part of the invention.

Another object of the invention is the provision
of a novel motor forming a part of the invention.

Another object of the invention is the pro-
vision of a novel pump forming a part of the in-
vention.

_ Other and further objects of the invention will
become apparent from a reading of the following
specification taken in conjunction with the
drawings, in which:

- Figure 1 is an elevational view, partly broken
away and partly in section, of an embodiment of
the invention,

- Figure 2 is an enlarged fragmentary sectional
view, partly in section, of the motor portion of
the apparatus,

Figure 3 is an enlarged sectional view of a por-
tion of the pump portion of the apparatus, and

Figure 4 is a fragmentary reduced elevational
view, partly in section, illustrating a modified
pipe line construction utilized in the invention.

Referring more particularly to the drawings,
there is shown therein a bell crank lever {0 which
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2
is pivoted at {1 and pivotally connected at one
end, as indicated at 12, to a shaft 13. The other
end of the bell crank lever 18 is connected to
some suitable source of power (not shown) for
oscillating the same to provide reciprocal move-
ment for the shaft 13.

The shaft {3 extends into cylinders {4 and 15
and has mounted at either end a piston (6 and
1T which are respectively reciprocal in the cylin-
ders {4 and (5. An aligning arm (8 is shown as
interconnecting the outer sides of the cylinders
{4 and 15. The cylinder {4 communicates with
a casing {9 while the cylinder {5 communicates
with a casing [9a. The casing 19 is provided with
an extension 28 which is connected by & pipe 21
with a tank 22 and the casing {9¢ is provided
with an extension 20e¢ which is connected by
means of a pipe 2{¢ with the storage tank 22. A
passageway 23 interconnects the interior of the
casing {9 and the extension 20 and a passageway
23a likewise connects the interior of the casing
19¢ and the extension 20a. A cylindrical pas-
sageway 24 interconnects the extension 20 and
the interior of the casing {9 and is provided with
a seat 25 at that end thereof adjacent the ex-
tension 20 and a stop member 28 at its other end,
A piston 27 is reciprocable in the passageway 24.
A like passageway 24a, seat 25a, stop member 28a
and piston 2Ta are provided in the members i9a
and 20q.

The passageway 23 is governed by a normally
closed valve 28 which is provided with a spring
29 for maintaining the same in a seated. condi-
tion. A like valve 28a and spring 2%e are pro-
vided in the housing 19a for governing the pas-
sage 23a. i

The housing {9 is provided with a compart-
ment 30 having an opening 3i connecting the
same with the inferior of the casing I8 which
opening 31 is provided with a valve 32 which is
maintained normally in a seated position by
means of a spring 33. The casing 19¢ is likewise
provided with a compartment 36e¢ having an
opening 2ia, a valve 32a and a spring 33a.

The compartment 30 communicates with the
passageway 24 by means of an opening 34 and the
compartment 30a communicates with the pas-
sageway 24¢ by means of an opening 34a. A pipe
35 interconnects the storage tank 22 with a cylin-
drical extension 36 of the casing 19 and a like
pipe 36a interconnects the storage tank 22a¢ with
a like cylindrical extension 36 for the casing 19a.
A cylindrical pressure relief valve 37 is urged by
a spring 38 to normally close the pipe 35 from
communication with the interior of the extension
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and like elements 31e and 38a are provided in the
extension 36a.

A pump structure is best illustrated in Pigure
1 and consists of a relatively large cylinder 39
having in communication therewith at either end
thereof a relatively smaller cylinder 46 and 48a.
A pipe 4} interconnects the outer end of the
cylinder 49 with the compartment 38, and a pipe
41a interconnects the cylinder 48q and the com-
partment 38a. A piston 42 is affixed to a piston
rod 43 at one end thereof and is reciprocable
in the cylinder 48. At the other end of the
piston rod 43 there is affixed a piston 42¢ which
is reciprocal in the cylinder #0g and, centrally
affixed to the rod 83, there is a piston 44 which
is reciprocal in the cylinder 38.

In the end wall of the cylinder 3§ adjacent
the piston 42 there is provided a valve 45 which
is inwardly opening and which is maintained nor-
mally closed by means of a spring 46. In the end
wall of the piston 38« agdjacent the cylinder 48¢
a like inwardly opening valve £Ba is provided
and has a spring 46a¢ for normally maintaining
the same in closed position.

The piston rod 43 is provided with a longitu-
dinal passageway 41, as shown in Figure 3, which
passageway comrmunicates with an enlarged hol-
low member 48 which extends through the piston
42 and with an enlarged hollow member 48a
which extends through the piston 42¢. The mem-
ber 43 is provided with a plurality of openings
48 which communicate with the interior of the
cylinder 39 and the member 48a is provided with
a, plurality of openings 49a which communicate
with the interior 39.

The outer end of the member 48 is provided
with a valve 39 which is normally closed ahd the
member 48q is provided with a like valve 50c
which is likewise maintained normally closed by
means of a spring 5la, it being understood that
a like spring is provided for the valve 50.

In operation, it will be apparent that as power
is applied to the lever 18 to reciprocate the shaft
i3 first in 2 direction to the ieft as viewed in
Pigure 2, that fiuid within the casing 19 will be
compressed thereby insuring the closing of the
valve 28 and at the same time moving the ¢ylin-
der valve 21 to the left to seat upon the element
25. At the same time, the valve 32 will be opened
and fluid will be forced through the pipe 41 and
will eause the closing of the valve 5§ upon its
entrance into the cylinder 48. This action will
move the piston 42 to the left as viewed in Fig-
ure 1 and consequently will move-the piston 44 to
the left in the cylinder 38 and the piston 42¢
to the left in the cylinder 48c¢. As this action
occurs the valve 85 will be opened against the
action of the spring 48 thereby drawing fluid into
the cylinder 38. This action will also cause the
excess fluid from the left side of the piston 44
in the cylinder 3% to pass through the open-
ings 49¢ and thence into the pipe 4{a through
the valve B8a. This excess fluid will then en-
ter the casing i8¢ closing the valve 32a¢ and mov-
ing the piston-like valve 27¢ to the left as
viewed in Figure 2 thus allowing fluid to pass
through the passageway 24a into the extension
28¢ and thence through the passageway 23¢ and
through the valve 28a. Some of such fluid will
£ill into the cylinder {5 as the piston moves
to the left. However, the excess fluid which is
not needed to fill in behind the piston (T as it
so moves to the left will pass through the pipe
21a to the storage tank 22.

Upon a movement to the right of the shaft {3
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upon its next stroke, the reverse of the action
above described will take place and the excess
fluid will pass through the pipe 21 into the stor-
age tank 22. Thus it will be seen that upon each
stroke of the shaft 13 in either direction a cer-
tain amount of fluid will be delivered to the
tank 22. If, at any time movement of the shaft
13 and its attached pistons {6 and 17 should
get out of synchronization with the rod 43 and
its attached pistons, any excess of fluid will be
delivered to the storage tank 22 through either
the pipe 35 or the pipe 35¢, the relief valve
37 and/or &Ta¢ functioning to allow such pas-
sage of excess fluid.

In the form of the invention illustrated in
Tigure 4, the pipe 4ie is shown as being relative-
ly larger than shown in Figure 1, for example,
and the pipe &{ is shown as mounted concentri-
cally therein for the greater part of its length to
conserve space, it being understood, however, that
the pipes 41 and 4i¢ have identical connections
with the cylinders 48 and 43¢ and with the cas-
ings 19 and (8¢ as is shown in Figure 1.

While but certain forms of the invention have
been shown and described herein, it will be readi-
1y apparent to those skilled in the art that many
minor modifications may be made without de-
parting from the spirit of the invention or the
scope of the appended claims.

What is claimed is:

1. An apparatus of the character described
comprising a motor having a pair of cylinders, a
piston in each of said cylinders, a shaft inter-
connecting said pistons, and a pump having a
relatively large cylinder, a relatively small ¢ylin-
der interiorly connected with said large cylinder
at each end thereof, a piston in each of said
small cylinders and a piston in said large cylinder
and a piston rod interconnecting the pistons in
said large and small cylindérs, a pipe intercon-
neecting one eylinder of the motor with one of the
smaller cylinders of the pump, a pipe intercon-
necting the other cylinder of the motor with the
other smaller cylinder of the pump, an inlet valve
at each end of the larger cylinder, a storage tank,
a pipe connecting each of the cylinders of the
motor with said tank, and means for delivering
fAuid drawn into said pump to said tank, said
means including a passageway through the rod in
said pump, means forming a perforated eompart-
ment connected o said rod and connected adja-
cent the inner side of each of the smaller pistons
in said pump, said smaller pistons each having a
centrally disposed opening therethrough, and a
spring-closed valve upon the outer side of each
of said smaller pistong for controllingthe pas-
sages in such smaller pistons. )

2. An apparatus of the character deséribed
comprising a motor having a pair of cylinders, a
piston in each of said ¢ylinders, a shaft intércon-
necting said pistons, and a pump having & réla-
tively large cylinder, a relatively Small cylinder
interiorly connected with said large cylinder at
each end thereof, 5 piston in each of said small
cylinders and g piston in said large cylinder and
a piston rod interconnecting the pistons in said
large and small eylinders, a pipe interconhecting
one cylinder of the motor with one ¢f the smallei-
cylinders of the pump, a pipe interéonnecting the
other cylinder of the motor with the other smaller
cylinder of the pump, an inlet valve-at each end
of the larger cylinder, a storage tank, a pipe con-
necting each of the cylinders of the motor with
said tank, means for delivering fiuid drawn into
said pump to said tank, a. pair of relief pipes.
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interconnecting said motor and said tank, and a
pressure-relief valve in each of said relief pipes,
said means including a passage through the rod
in said pump, a perforated compartment in said
rod adjacent the inner side of each of the smaller
pistons in said pump, said smaller pistons each
having a centrally disposed opening there-
through, and a spring-closed valve upon the outer
side of each of said smaller pistons for controlling
the passages in such smaller pistons.
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