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(57) ABSTRACT

A system for pumping liquid having a first reservoir at a first
elevation, which stores a first liquid, a second reservoir at a
second elevation, where the second elevation is substantially
lower than the first elevation, the second reservoir stores a
second liquid, a third reservoir at a third elevation, where the
third elevation is substantially lower than the first elevation,
the second elevation is higher than the third elevation, the
third reservoir arranged to store the second liquid, and, at least
one hydraulic pump connected to the first reservoir via a first
conduit, connected to the second reservoir via a second con-
duit, connected to the third reservoir via a third conduit, the
pump arranged to be powered by the first liquid when the first
liquidis permitted to fall due to gravity, the pump arranged to
pump the second liquid from the third reservoir to the second
reservoir.

14 Claims, 17 Drawing Sheets
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PUMPING SYSTEM WITH HYDRAULIC
PUMP

FIELD OF THE INVENTION

The invention broadly relates to water pumping systems,
more specifically to systems for hydraulically pumping water
without the use of electricity.

BACKGROUND OF THE INVENTION

Finding and delivering clean drinking water is a challenge
faced by many cities. Conventional methods to pump water
from one place to another require electricity to run pumps,
and power lines to get electricity to the pumping station.
There are many losses between the initial generation of the
electricity, the transfer of the electricity over power lines, and
the mechanical inefficiency of the equipment to finally pump
the water. These conventional methods have not developed an
efficient pump that would convert a high-pressure primary
fluid at low flow, into a low-pressure secondary fluid at high
flow. In other words, there are currently no pumping systems
which act as flow intensifiers. Since mountain reservoirs form
naturally due to precipitation and melting cycles, there exists
an untapped source of energy to power such a pump.

A number of patents relate to direct-acting reciprocating
pumps, which transfer energy from one fluid to another using
a piston or ram. Examples include U.S. Pat. No. 6,604,914
(Pares Criville); U.S. Pat. No. 5,462,414 (Permar); and U.S.
Pat. No. 157,617 (Loretz). However, these pumps are
designed to intensify the pressure of the output liquid, not to
intensify the volumetric flow. Also, these pumps do not
include an efficient internal stroke reversing system, but
instead rely on an external mechanism triggered by high-
pressure fluid. This high-pressure fluid is later dumped and
not used for pumping, which wastes fluid and lowers effi-
ciency. Lastly, these pumps submit their piston rods to com-
pression, which limits their stroke lengths.

Thus, it can be seen that there is a long felt need for an
efficient water pump which can operate without the use the
use of electricity. Furthermore, there is also a need to expand
the use of renewable energy sources.

BRIEF SUMMARY OF THE INVENTION

The present invention broadly comprises a system for
hydraulically pumping liquid without using electricity having
a first reservoir at a first elevation. operatively arranged to
store a first liquid, a second reservoir at a second elevation,
where the second elevation is substantially lower than the first
elevation, the second reservoir operatively arranged to store a
second liquid, a third reservoir at a third elevation, where the
third elevation is substantially lower than the first elevation,
and the second elevation is higher than the third elevation, the
third reservoir operatively arranged to store the second liquid,
and, at least one hydraulic pump connected to the first reser-
voir via a first conduit, connected to the second reservoir via
a second conduit, connected to the third reservoir via a third
conduit, the pump operatively arranged to be powered by the
first liquid when the first liquid is permitted to fall due to
gravity, the pump operatively arranged to pump the second
liquid from the third reservoir to the second reservoir.

Preferably, the hydraulic pumping system includes a water
tower which draws water from the first reservoir and delivers
it to the second reservoir via the first conduit. The water from
the first reservoir drives the hydraulic pump to pump water
from the third reservoir to the second reservoir. Water stored
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2

inthe second reservoir can then be passed through a turbine or
a filter as it flows back into the third reservoir thereby gener-
ating electrical power or cleaning the water. Water can be
drawn from either the second or third reservoirs as needed by
the end user.

The system also preferably contains a sand trap to catch
any larger debris contained in the water from the first reser-
voir. Water level monitors may also be put in all three of the
reservoirs so that the level of each can be observed. Also, a
water pressure surge protection means may be in place such
as an accumulator or a pressure sensitive valve to maintain a
substantially constant pressure of the water entering the
hydraulic pump. Control valves may also be added to regulate
the flow of water throughout the system.

In a preferred embodiment, the hydraulic pump generally
comprises a cylindrical housing. The housing has a set of
ports located near the middle of the pumyp for allowing a first
liquid into and out of the pump. The cylindrical housing also
has a second set of ports which are operatively arranged near
both ends of the housing for allowing the flow of a second
liquid into and out of the pump. The pump uses the pressure
forces in the first liquid to power to pump the second liquid. In
some embodiments the first liquid is discharged into the sec-
ond liquid so that the hydraulic pump pumps a third liquid,
which is a mixture of the first liquid and second liquid. Two
pistons connected by a piston rod are housed within the cylin-
drical housing. Also, a spool valve is located in the housing
between the pistons, through which the piston rod runs. The
spool valve has a valve bumper on opposite sides of it, which
the piston rod also runs though. Springs are secured to each
piston to provide gradual impact of the pistons with the valve
bumpers.

It is a general object of the present invention to provide a
system to directly pump water from one location to another.

It is another object of the present invention to provide a
system to use a small volumetric flow of high pressure water
from a first reservoir to pump a large volumetric flow of low
pressure water to where it is needed.

It is another object of the present invention to provide a
system with the aforementioned functions that does not
require electricity.

It is another object of the present invention to provide a
system for pumping water which filters the water as it is
pumped.

Itis yet another object of the present invention to provide a
water pumping system that can be used to generate electricity
while it is pumping water.

It is yet another object of the present invention to utilize a
naturally occurring renewable energy source.

These and other objects and advantages of the present
invention will be readily appreciable from the following
description of preferred embodiments of the invention and
from the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature and mode of operation of the present invention
will now be more fully described in the following detailed
description of the invention taken with the accompanying
drawing figures, in which:

FIG. 1 is a schematic of hydraulic pumping system 10
which utilizes a water filter to clean the pumped water;

FIG. 2 is a schematic hydraulic pumping system 12 which
includes a turbine for generating electricity;

FIG. 3 is a perspective view of hydraulic pump 29 with
surrounding trim piping and components;






