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ABSTRACT

The present invention provides a convenient way to filter water in a body of
water. The invention combines an encloseable container with an internal pump
producing cyclonic action, with two different types of filters. One type of filtering
consists of layers of varied porosity, one layer filtering only very fine debris, while the
other layers blocking progressively large debris. The other type of filtering involves
stacked discs placed to aid in further filtering of the water in the chamber of the cylinder.
Water flows around the bottom disc, through holes in the second disc, and around the
third disc before approaching the stacked filters of varied porosity. An internal ultra-

violet light helps control algae in the water.
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MULTI-STAGE FILTER

CROSS-REFERENCE TO RELATED APPLICATIONS

Not Applicable
STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
OR DEVELOPMENT
Not Applicable
REFERENCE TO MICROFICHE APPENDIX
Not Applicable

BACKGROUND OF THE INVENTION
Field of the Invention
This present invention relates to the field of water filtration devices, and more

particularly to water filtration devices using vacuum and cyclonic filtration techniques.

Description of the Related Art

Water filtration devices are well known in the art. Typical water filtration devices
use varied filtration techniques to remove impurities from water. Typical water filtration
devices do not combine vacuum containers, multi-layered cyclonic filtration, and ultra-
violet algae control in a single water filtration device.

As can be seen by reference to the following U.S. Patent No. 5,300,222 , “Water
Clarification Method And Apparatus”, and U.S. Patent No. 3,947,364, “Apparatus For
Removing Particles From Fluid”, the prior art is replete with myriad and diverse water

filtration devices.
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U.S. Patent No. 5,300,222, titled “Water Clanfication Method And Apparatus”
contains a pump powered cyclonic water filtration device. However,' the aforesaid
invention does not provide for a pump inside the device itself, as provided in the present
invention. In addition, U.S. Patent No. 3,947,364 provides for a cyclonic filtration
device. However, the aforesaid patent also does not provide a pump internal to the
invention as provided by the present invention.

While all of the aforementioned prior art constructions are more than adequate for
the basic purpose and function for which they have been specifically designed, they are
uniformly deficient with respect to their failure to provide a simple, efficient, and
practical water filtration system with an internal pump, combining multi-layered cyclonic
filtration, and ultra-violet algae control in a single water filtration device.

As a consequence of the foregoing situation, there has existed a longstanding need
for a new and improved water filtration device for filtering of water, and the provision of

such a construction is a stated objective of the present invention.

BRIEF SUMMARY OF THE INVENTION

Briefly stated, a preferred embodiment of the present invention is a multi-stage
filter for clarifying a contaminated fluid comprising a container surrounding a chamber
with at least one outlet and at least one inlet, a water pump, an ultra-violet light for
controlling algae, a plurality of filters inside the chamber with varied degrees of porosity
to remove various sizes of material from water flowing through the container, and a

plurality of discs inside the chamber for further filtering water inside the chamber.
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When the pump is turned on, water flows from a body of water being filtered into
the container. The water proceeds around the bottom disc, through the holes in the
second discs, and around the third disc. The water flows toward the filter closest to the
conduit opening, and when the outer edge of the filter becomes clogged, the water passes
around to the next filter and back down to an opening in the conduit. The water proceeds
through the conduit to the pump and out the outlet back into the body of water being
filtered.

In a preferred embodiment of the invention, the filters are constructed from a
foam material. The discs may be constructed from a substance such as a rigid metallic
material. The multi-stage filter contains an optional heater to heat water flowing through
the shell. The multi-stage filter contains a back wash valve such as a knife valve to purge
concentrated waste debris from the container. The container contains a port to connect to
a garden hose for backwashing the filters. The filters contain an interior hole, and are
disposed in the container with the conduit protruding through the filter holes. The filters

are stacked upon each other, and are attached to the container above the discs.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
These and other attributes of the invention will become more clear upon a
thorough study of the following description of the best mode for carrying out the
invention, particularly when reviewed in conjunction with the drawings, wherein:
FIG. 1 contains a side elevational view of an embodiment of the present

invention.
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FIG. 2 contains an exploded perspective view of an embodiment of the present

invention with the interior parts removed.

FIG. 3 contains a cross sectional view taken along line 3-3 of an embodiment of
the present invention showing the cyclonic action of the liquid inside of the container by

the arrows; and

FI1G. 4 contains a side elevational view of an embodiment of the present invention

with most of the front sidewall removed to show the 1nside thereof.

DETAILED DESCRIPTION OF THE BEST MODE

As can be seen by reference to the drawings, and particularly to FIG. 1, the multi-
state filter that forms a preferred embodiment of the present invention 1s designated
generally by the reference number 10. As seen in FIG. 4, a preferred embodiment of the
present invention 10 is comprised of a container 41 surrounding a chamber 58, with a
removable lid 50 disposed on the top of the container 41. A conduit 55 1s attached to the
central area of the lid 50. A water pump 54 is disposed such that water in the container
41 is flowable from the conduit 55, through the pump 54, and out through an outlet 53 1n
the 1lid 50. The element 57 is either an ultra-violet light or a water heater that 1s
installable into the conduit 55, the water heater 57 being needed when temperatures are
below freezing and the ultra-violet light 57 being used at other times.

As best seen in FIG. 2, multiple layers of filters 20 are attached inside the
container 41 with varied degrees of porosity for removing various sizes of material from
water flowing through the container 41. The filters 20 are stacked upon each other and

surround a portion of the conduit 55 such that the filters 20 surround the openings 59 in
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the conduit 55. The filters 20 may or may not completely encircle the conduit 55. In one
embodiment, the filters 20 contain an interior opening 24 through which the conduit 55 1s
placed. The filters 20 rest upon a plate 31 secured to the conduit §S by bolts 37.

As seen in FIG. 2, Multiple layers of discs 30 are attached to the bottom of the
conduit 55 inside the container 41. The bottom disc 34 1s smaller in size than the
container 41 and is disposed such that water from the inlet 42 flows around the outer edge
of the bottom disc 34. A second disc 33 is disposed above the bottom disc 34 with
spacers 36 and is the same size as the container 41 such that water will not flow around
the outer edge of the second disc 33, but only through openings 35 in the second disc 33.
A third disc 32 is smaller in size than the container 41 and is disposed above the second
disc 33 with a spacer 36. The third disc 32 is disposed such that water flows from the
second disc 33 around the outer edge of the third disc 32. A plate 31 is spaced above the
third disc 32 and rests against the bottom of the conduit 5§5. A bolt 37 1s disposed
through the spacers 36 and secured to the bottom of the conduit §S.

As seen in FIGS. 2, 4, The container 41 contains an inlet port 42 for the input of
unfiltered water. The container 41 contains an outlet port 53 for the output of filtered
water. The multi-stage filter 10 contains a back wash valve 43 such as a kmfe valve 44 to
purge concentrated waste debris from the container 41. The container 41 contains a port
51 for connecting to a garden hose for backwashing the filters and flushing the container
41. The lid 50 of the container 41 is attachable to an O-Ring 56 to secure the lid 50 1n the
closed position.

In use, a preferred embodiment of the present invention 10 is placed near a body

of water that is desired to be filtered such as a pond or a pool. The multi-stage filter 10
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1s connected to an electric power source by plugging 1n its power cords 52,56 into an
electric outlet. As shown in FIG. 3, the pump 54 draws water out of the body of water,
and the water enters the container 41 at the inlet 42 at an angle such that the water moves
in a substantially circular manner. As seen in FIGS. 2, 4, the water 1s drawn by the pump
54 around the outer edge of the bottom disc 34, through the holes 35 1n the second disc
33, and around the edge of the third disc 32. The discs 30 filter debris too large to fit
through the holes 35 in the second disc 33 or between the spacers 36 between the discs
30. The water then is drawn towards the central conduit 85 by vacuum pressure created
by the pump 54. The water is drawn first to the bottom filter 21, which 1s closest to the
conduit 55. As the outer edge of the filter 21 begins to clog up with debris, the water
circles around the filter 21, and proceeds through unclogged filters 22, 23 above the
bottom filter 21. Water is drawn through the filters 20 into openings 59 in the conduit S5.
The water then proceeds through the pump 54 and out the outlet 53 back into the body of
water being filtered.

The container 41 and filters 21, 22, and 23 can be cleaned by opening the back
wash valve 43 to let out collected debris from the bottom of the container 41. In addition,
a port 51 attached to the lid 50 is attachable to a garden hose 70 for backwashing the
filters 21, 22, and 23, and flushing the interior of the container 41. The 1id 50 1s
removable, and the filters 20 and discs 30 can be replaced when they become worn or
clogged with debris. An ultra-violet light to control algae or a water heater 57 are
optionally inserted into the conduit 53.

Although only an exemplary embodiment of the invention has been described in

detail above, those skilled in the art will readily appreciate that many modifications are
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possible without materially departing from the novel teachings and advahtages of this
invention. For example, the container may be made without a lid, with an access panel
on the wall of the container to access the filters and interior devices. Accordingly, all

such modifications are intended to be included within the scope of this invention as

defined in the following claims.
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CLAIMS
What 1s claimed is:
1. A multi-stage filter for clarifying a contaminated fluid comprising:

a container having a top, a bottom, and sidewalls;

a fluid inlet operably attached to said container;

a fluid outlet operably attached to said container;

a conduit disposed in the container, one end of said conduit being in fluid
communication with one of said inlet and outlet;

a first filter spaced from the sidewalls of said container and surrounding a
portion of said conduit having an opening therein, said first filter having a predetermined
porosity; and

a second filter spaced from the sidewalls of said container and in
juxtaposition to said first filter and surrounding a portion of said conduit, said second

filter having a porosity greater than said first filter.

2. The multi-stage filter of claim 1, wherein a third filter spaced from the
sidewalls of said container and in juxtaposition to said second filter and surrounding a

portion of said conduit, said third filter having a porosity greater than said second filter.

3. The multi-stage filter of claim 1 wherein said filters are disposed 1n a stack

upon each other and contain an interior opening through which said conduit 1s disposed.
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4, The multi-stage filter of claim 1 wherein a pump is attached to said multi-

stage filter and operably disposed to draw water through said container.

5. The multi-stage filter of claim 1 wherein discs are disposed inside said
container such that:

a bottom disc is smaller in size than the container such that water flowing in from
the inlet will flow between the outer edge of the bottom disc and the container wall;

a second disc is spaced above the bottom disc and has the same width and length
as the container such that water will not pass between the second disc and the container
wall, but through openings in the second disc;

a third disc is spaced above the second disc and 1s smaller' in size than the
container such that water flowing in from the second disc will flow between the outer
edge of the third disc and the container wall;

a plate is spaced above said third disc and disposed next to the bottom of the
conduit; and

said discs and plate are secured to the bottom of the conduut.

6. The multi-stage filter of claim 1 wherein an ultra-violet light 1s attached to

said multi-stage filter and operably disposed to control the growth of algae in said water.

7. The multi-stage filter of claim 1 wherein said filters are constructed from

a foam matenal.
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8. The multi-stage filter of claim 1 wherein said discs are constructed from a

rigid metallic material.

9. The multi-stage filter of claim 1 wherein said outlet port is operably

attached to a control valve.

10.  The multi-stage filter of claim 1 wherein the pump creates a cyclonic flow

of water 1n the container through a one way valve.

11.  The multi-stage filter of claim 1 wherein said multi-stage filter contains a

heater to heat water flowing through said shell.

12.  The multi-stage filter of claim 1 wherein said multi-stage filter contains

one or more power cords for connection to an electric power outlet.

13.  The multi-stage filter of claim 1 wherein said multi-stage filter contains a

back wash valve operably disposed to purge concentrated waste debris from the

contaliner.

14.  The multi-stage filter of claim 13 wherein said back wash valve is a knife

valve.

10
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15.  The multi-stage filter of claim 1 wherein said container contains a port

operably disposed to connect to a garden hose for backwashing the filters.

16.  The multi-stage filter of claim 1 wherein said container contains a lid and

an O-Ring is disposed next to the lid of the container for securing the lid to the container.

17.  The multi-stage filter of claim 1 wherein said fluid inlet is operably

attached to said container at an angle substantially tangent to the sidewalls of the

container such that fluid entering said container flows in a substantially circular manner.
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