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(57) Abstract: A sludge dewatering tank that includes a first wall, a second wall, a third wall, a fourth wall and a bottom that cooperate
to define a tank interior, a first interior wall and a second interior wall. The first interior wall cooperates with the first wall to define a
first drainage compartment and includes at least a first filter member. The first drainage compartment includes at least a first drain that
communicates the first drainage compartment with an exterior of the sludge dewatering tank. The second interior wall cooperates with
the second wall to define a second drainage compartment and includes at least a second filter member. The second drainage compartment
includes at least a second drain that communicates the second drainage compartment with the exterior of the sludge dewatering tank.
The first interior wall cooperates with the second interior wall to define a sludge space therebetween.
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DEWATERING BOX

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 62/703,345,

filed July 25, 2018, the entirety of which is incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates generally to dewatering sludge, and more particularly to

a box or tank for dewatering sludge that includes multiple entry points.

BACKGROUND OF THE INVENTION

Systems exist for removing solids from wastewater streams. However, the resulting
sludge still has water therein. Users often want to reduce costs for disposing of the sludge
or waste by removing as much as water as possible therefrom. The present invention is a

dewatering box for removing water from sludge or the like.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention there is provided a sludge
dewatering tank that includes a first wall, a second wall, a third wall, a fourth wall and a
bottom that cooperate to define a tank interior, a first interior wall and a second interior
wall. The first interior wall cooperates with the first wall to define a first drainage
compartment and includes at least a first filter member. The first drainage compartment
includes at least a first drain that communicates the first drainage compartment with an
exterior of the sludge dewatering tank. The second interior wall cooperates with the second
wall to define a second drainage compartment and includes at least a second filter member.
The second drainage compartment includes at least a second drain that communicates the

second drainage compartment with the exterior of the sludge dewatering tank. The first
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interior wall cooperates with the second interior wall to define a sludge space
therebetween. In a preferred embodiment, the sludge dewatering tank includes first and
second cover members. The first cover member is movable between an open position and a
closed position. In the closed position the first cover member at least partially defines the
first drainage compartment and covers an upper surface of the first filter member. The first
filter member is movable between a filter position and a removed position. When the first
cover member is in the open position the first filter member can be moved to the removed
position. The second cover member is movable between an open position and a closed
position. In the closed position the second cover member at least partially defines the
second drainage compartment and covers an upper surface of the second filter member.
The second filter member is movable between a filter position and a removed position.
When the second cover member is in the open position the second filter member can be
moved to the removed position. In a preferred embodiment, the first and second cover
members are pivotable between the opened and closed positions. In a preferred
embodiment, the first wall includes a dumping channel defined therein.

In a preferred embodiment, at least one of the first, second, third or fourth walls
includes a first hose fixing member on an upper edge thereof and at least one of the first,
second, third or fourth walls includes a sludge inlet defined therein. In an embodiment, the
first filter can include a first screen coupled thereto. In this embodiment, the first filter
member is capable of filtering particles down to a first particle size, the first screen is
capable of filtering particles down to a second particle size, and the second particle size is
smaller than the first particle size.

In a preferred embodiment, the first drainage compartment includes at least a third
drain that communicates the first drainage compartment with the exterior of the sludge

dewatering tank, the first and third drawings are position at opposite ends of the first
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drainage compartment, the second drainage compartment includes at least a fourth drain
that communicates the second drainage compartment with an exterior of the sludge
dewatering tank, and the second and fourth drains are position at opposite ends of the first
drainage compartment. Preferably, the first filter member is positioned in a first slot and
the second filter member is positioned in a second slot. The first slot is defined by first and
second post members that are part of the first interior wall and the second slot is defined by
third and fourth post members that are part of the second interior wall. The first and second
posts each include a slot member that receives an outer surface of the first filter member
and the third and fourth posts each include a slot member that receives an outer surface of
the second filter member.

In accordance with another aspect of the present invention there is provided a method
of dewatering sludge that includes inserting sludge with water therein into a sludge space
in a dewatering tank. The insertion of the sludge can be done through one or more of a
dumping channel defined in one of a first, second, third or fourth wall thereof, a first hose
fixing member disposed on one of the first, second, third or fourth walls, or a sludge inlet
defined in one of the first, second, third or fourth walls. The sludge space is defined
between a first interior wall and a second interior wall. The method also includes allowing
the sludge to settle. During this step a first portion of water flows through a first filter
member in the first interior wall and into a first drainage compartment defined between the
first wall and the first interior wall and a second portion of water flows through a second
filter member in the second interior wall and into a second drainage compartment defined
between the second wall and the second interior wall.

In a preferred embodiment, the method also includes moving a first cover member
from a closed position to an open position, removing the first filter member from a first

slot, inserting a third filter member into the third slot, and moving the first cover member
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from the open position to the closed position. The method can also include moving a first
cover member from a closed position to an open position, removing the first filter member
from a first slot, coupling a first screen to the first filter member, placing the first filter
member and first screen into the slot, and moving the first cover member from the open
position to the closed position.

The present invention is a dewatering box for removing water from sludge or the
like. In use, the sludge can be disposed into the box in a number of different ways. It can
be inserted by a machine such as an excavator or truck by dropping the sludge from the top
opening of the dewatering box. There also is at least one flange connection on the backside
where a hose or piping can be connected so sludge can be disposed therein (e.g., from a
vacuum truck). Or, a user can put a hose or hoses over the edge of the box and insert the
sludge therein. Furthermore, a truck can back up to the box and directly empty the contents
into the box at least partially through a side slot.

After dumping or pumping the sludge into the box, in a preferred embodiment, there
are filters and/or screens on both sides of the box interior. The filters are permeable and the
permeability can change from application to application (e.g., 390 microns). In use, after
the sludge is inserted into the box, the water starts rising and floating and, as a result, flow
through the filters and into compartments on the sides of the box. The solids start settling
to the bottom of the box as the water flows through the permeable side screens. There are
preferably draining points at all four comers of the box (in the side compartments) so water
can be drained out of the box.

In a preferred embodiment, the filters can include a sleeve, screen or the like that
includes an additional textile which makes the perforation or permeability smaller.
Therefore, when even smaller particles are included the sleeves can be placed over the

removable filter panels to filter the smaller particles. In a preferred embodiment each side
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of the box includes three removable filters. However, this is not a limitation and anywhere
from 1 to 100 or more removable screens can be used.

The user can adjust the different filtration grades. Also, for cleaning the system, the
removable filters can be taken out and cleaned. Therefore, it is believed that the ability to
adjust the different filtration rates (screen or sleeve sizes) together with multiple options
for filling in the tank and removable filters for ease of cleaning is different than the prior
art. Furthermore, the present invention can be used to dewater and transport dangerous
waste.

Furthermore, the tank assembly can be used with the lamella filter tank assembly
taught in U.S. Patent App. No.  (Atty Docket No. 78162-5032), filed simultaneously
herewith, the entirety of which is incorporated herein by reference.. The sludge placed in
the dewatering tank assembly can be the sludge removed from the bottom of the

compartments in the lamella filter tank assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be more readily understood by referring to the accompanying
drawings in which:

FIG. 1 is a perspective view of a sludge dewatering tank in accordance with a
preferred embodiment of the present invention;

FIG. 2 is a cross-sectional top plan view of the dewatering tank;

FIG. 3 is a perspective view of the dewatering tank with one of the cover members
opened and a filter member removed;

FIG. 4 is a perspective view of the dewatering tank showing multiple connection

points for sludge entry;
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[0019] FIG. 5 is a perspective view of the dewatering tank with one of the cover members
opened and a screen and filter member removed.;

[0020] FIG. 6 is a cross-sectional elevational view of the dewatering tank with sludge
therein and water flowing into the drainage compartments; and

[0021] FIG. 7 is a cross-sectional elevational view of the dewatering tank with the sludge
having been further dewatered from FIG. 6.

[0022] Like numerals refer to like parts throughout the several views of the drawings.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] The following description and drawings are illustrative and are not to be construed
as limiting. Numerous specific details are described to provide a thorough understanding
of the disclosure. However, in certain instances, well-known or conventional details are
not described in order to avoid obscuring the description. References to one or another
embodiment in the present disclosure can be, but not necessarily are, references to the
same embodiment; and, such references mean at least one of the embodiments.

[0024] Reference in this specification to "one embodiment" or "an embodiment" means
that a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the disclosure. Appearances of the
phrase "in one embodiment" in various places in the specification do not necessarily refer
to the same embodiment, nor are separate or alternative embodiments mutually exclusive
of other embodiments. Moreover, various features are described which may be exhibited
by some embodiments and not by others. Similarly, various requirements are described
which may be requirements for some embodiments but not other embodiments.

[0025] The terms used in this specification generally have their ordinary meanings in the
art, within the context of the disclosure, and in the specific context where each term is

used. Certain terms that are used to describe the disclosure are discussed below, or
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elsewhere in the specification, to provide additional guidance to the practitioner regarding
the description of the disclosure. For convenience, certain terms may be highlighted, for
example using italics and/or quotation marks: The use of highlighting has no influence on
the scope and meaning of a term; the scope and meaning of a term is the same, in the same
context, whether or not it is highlighted. It will be appreciated that the same thing can be
said in more than one way.

Consequently, alternative language and synonyms may be used for any one or more
of the terms discussed herein. Nor is any special significance to be placed upon whether or
not a term is elaborated or discussed herein. Synonyms for certain terms are provided. A
recital of one or more synonyms does not exclude the use of other synonyms. The use of
examples anywhere in this specification including examples of any terms discussed herein
is 1llustrative only, and is not intended to further limit the scope and meaning of the
disclosure or of any exemplified term. Likewise, the disclosure is not limited to various
embodiments given in this specification.

Without intent to further limit the scope of the disclosure, examples of instruments,
apparatus, methods and their related results according to the embodiments of the present
disclosure are given below. Note that titles or subtitles may be used in the examples for
convenience of a reader, which in no way should limit the scope of the disclosure. Unless
otherwise defined, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this disclosure pertains.
In the case of conflict, the present document, including definitions, will control.

It will be appreciated that terms such as "front," "back," “top,” “bottom,” "side."
"short," "long," "up," "down," and "below" used herein are merely for ease of description

and refer to the orientation of the components as shown in the figures. It should be
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understood that any orientation of the components described herein is within the scope of
the present invention.

Referring now to the drawings, which are for purposes of illustrating the present
invention and not for purposes of limiting the same, FIGS. 1-7 show a dewatering tank 10
that can be used to separate or remove water from sludge. Generally, as shown in FIG. 1,
the dewatering tank 10 includes a first wall 12, a second wall 14, a third wall 16, a fourth
wall 18 and a bottom 20 that cooperate to define a tank interior 22. A first interior wall 24
cooperates with the first wall 12 to define a first drainage compartment 26 and a second
interior wall 28 cooperates with the second wall 14 to define a second drainage
compartment 30. The first interior wall 24 cooperates with the second interior wall 28 to
define a sludge space 31 therebetween.

The first and second interior walls 24 and 28 are capable of filtering particles and
allowing water to flow therethrough and into the first and second drainage compartments
26 and 30 (see FIGS. 6 and 7). Accordingly, the both the first and second interior walls 24
and 28 include or are made up of at least one and preferably a plurality of filter members
32. In a preferred embodiment, the filter members 32 are removable. Therefore, the first
and second interior walls 24 and 28 include slots 34 that receive the filter members 32.
Preferably, the slots 34 are defined by posts 36 that include slot members 38 thereon. The
slot members 38 can include two flanges 40 that define a space therebetween that receives
the outer edge or surface of the filter member 32.

As shown in FIG. 2, in a preferred embodiment, the first and second drainage
compartments 26 and 30 each include at least one and preferably two or more drains 42
through which the water that enters the drainage compartments can be drained. In a
preferred embodiment, the drains 42 are located at the opposite ends of the drainage

compartments.
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As shown in FIG. 3, in a preferred embodiment, the dewatering tank 10 includes
cover members 44 that cover the first and second drainage compartments 26 and 30 and
also cover the upper surfaces of the filter members 32. The cover members 44 are
preferably pivotable or otherwise movable (or removable) between an open position and a
closed position. In the closed position each cover member 44 at least partially defines the
drainage compartment and covers the upper surface of the filter member(s) 32 there
beneath. When the cover member 44 is pivoted to the open position, the filter members 32
can be removed from their slot 34. Also, the opening of the cover members 44 allows
cleaning of the drainage compartments.

It will be appreciated by those of ordinary skill in the art that the dewatering tank 10
includes multiple ways of or capabilities for filling the sludge space 31 with sludge.
Preferably, the dewatering tank 10 has an open top through which sludge can be inserted
into the sludge space 31. The tank 10 can include a cover, such as a tarp 46 or the like (see
the rolled tarp 46 in FIG. 1) that covers and closes the tank when not in use.

As shown in FIG. 4, in a preferred embodiment, the first wall 12 includes a dumping
channel defined 48 therein. The dumping channel 48 is open to the top of the tank and
includes a lower upper edge 48a than the remainder of the first wall 12. As shown in FIG.
3, the dumping channel 48 allows a truck 106 or the like to back up and dump sludge
through the dumping channel 48 and the open top of the dewatering tank 10.

In a preferred embodiment, the dewatering tank 10 also includes one or more hose
clamps or fixing members 50 for securing hoses 100 (e.g., a non-flanged hose) to the tank
10 so sludge can be pumped through the hose 100 and into the sludge space 31. The fixing
members 50 can be secured to any of the walls. As shown in FIG. 4, in a preferred

embodiment, two fixing members 50 are secured to the first wall 12 on opposite sides of
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the dumping channel 48. The fixing members 50 in this embodiment are clamps that secure
a hose between the clamp and the upper edge of the first wall 12.

As shown in FIG. 4, preferably, the tank also includes at least one sludge inlet 52
defined in one of the walls (the third wall 16 in FIG. 4) to which a flanged hose 100 can be
connected. More than one sludge inlet is within the scope of the present invention.

As shown in FIG. 5, in a preferred embodiment, screens 54 can be used to change the
particle size filtration capability of the dewatering tank 10. The filter members 32 are
capable of filtering particles down to a first particle size (e.g., particles down to 390
microns). In a situation where the subject sludge includes smaller particles a screen 54 can
be coupled with each filter member 32 so that particles down to a second particle size (e.g.,
100 micron screen or 200 micron screen) can be filtered. The screen 54 can be a sleeve that
fits around the filter member 32 or an overlay that is secured against or otherwise attached
to the front or back surface of the filter member 32.

FIGS. 6-7 show an exemplary use of the dewatering tank 10. As shown in FIG. 6,
after sludge 102 mixed with water 104 is inserted into the sludge space 31, the solids
particles within the sludge begin to settle to the bottom because they are kept in the sludge
space 31 by the first and second interior walls 24 and 28 and the filter members 32. As
shown in FIG. 7, as the sludge 102 compresses by gravity, water 104 moves above the
sledge and/or is pressed out, moves through the filter members 32 and into the first and
second drainage compartments 26 and 30. The water 104 then drains out of the drainage
compartments through one or more of the drains. The sludge can then be disposed of.

Unless the context clearly requires otherwise, throughout the description and the

claims, the words "comprise," "comprising," and the like are to be construed in an
inclusive sense, as opposed to an exclusive or exhaustive sense; that is to say, in the sense

of "including, but not limited to." As used herein, the terms "connected," "coupled," or any
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variant thereof, means any connection or coupling, either direct or indirect, between two or
more elements; the coupling of connection between the elements can be physical, logical,

or a combination thereof. Additionally, the words "herein," "above." "below," and words of
similar import, when used in this application, shall refer to this application as a whole and
not to any particular portions of this application. Where the context permits, words in the
above Detailed Description of the Preferred Embodiments using the singular or plural
number may also include the plural or singular number respectively. The word "or" in
reference to a list of two or more items, covers all of the following interpretations of the
word: any of the items in the list, all of the items in the list, and any combination of the
items in the list.

The above-detailed description of embodiments of the disclosure is not intended to
be exhaustive or to limit the teachings to the precise form disclosed above. While specific
embodiments of and examples for the disclosure are described above for illustrative
purposes, various equivalent modifications are possible within the scope of the disclosure,
as those skilled in the relevant art will recognize. For example, while processes or blocks
are presented in a given order, alternative embodiments may perform routines having steps,
or employ systems having blocks, in a different order, and some processes or blocks may
be deleted, moved, added, subdivided, combined, and/or modified to provide altemnative or
subcombinations. Each of these processes or blocks may be implemented in a variety of
different ways. Also, while processes or blocks are at times shown as being performed in
series, these processes or blocks may instead be performed in parallel, or may be
performed, at different times. Further any specific numbers noted herein are only
examples: alternative implementations may employ differing values or ranges.

The above-detailed description of embodiments of the disclosure is not intended to

be exhaustive or to limit the teachings to the precise form disclosed above. While specific

11
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embodiments of and examples for the disclosure are described above for illustrative
purposes, various equivalent modifications are possible within the scope of the disclosure,
as those skilled in the relevant art will recognize. Further, any specific numbers noted
herein are only examples: alternative implementations may employ differing values,
measurements or ranges. It will be appreciated that any dimensions given herein are only
examplary and that none of the dimensions or descriptions are limiting on the present
invention.

The teachings of the disclosure provided herein can be applied to other systems, not
necessarily the system described above. The elements and acts of the various embodiments
described above can be combined to provide further embodiments.

Any patents and applications and other references noted above, including any that
may be listed in accompanying filing papers, are incorporated herein by reference in their
entirety. Aspects of the disclosure can be modified, if necessary, to employ the systems,
functions, and concepts of the various references described above to provide yet further
embodiments of the disclosure.

These and other changes can be made to the disclosure in light of the above
Detailed Description of the Preferred Embodiments. While the above description describes
certain embodiments of the disclosure, and describes the best mode contemplated, no
matter how detailed the above appears in text, the teachings can be practiced in many
ways. Details of the system may vary considerably in its implementation details, while
still being encompassed by the subject matter disclosed herein. As noted above, particular
terminology used when describing certain features or aspects of the disclosure should not
be taken to imply that the terminology is being redefined herein to be restricted to any
specific characteristics, features or aspects of the disclosure with which that terminology is

associated. In general, the terms used in the following claims should not be construed to
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limit the disclosures to the specific embodiments disclosed in the specification unless the
above Detailed Description of the Preferred Embodiments section explicitly defines such
terms. Accordingly, the actual scope of the disclosure encompasses not only the disclosed
embodiments, but also all equivalent ways of practicing or implementing the disclosure
under the claims.

While certain aspects of the disclosure are presented below in certain claim forms,
the inventors contemplate the various aspects of the disclosure in any number of claim
forms. For example, while only one aspect of the disclosure is recited as a means-plus-
function claim under 35 U.S.C. §112, 96, other aspects may likewise be embodied as a
means-plus-function claim, or in other forms, such as being embodied in a computer-
readable medium. (Any claims intended to be treated under 35 U.S.C. §112, 96 will begin
with the words "means for"). Accordingly, the applicant reserves the right to add
additional claims after filing the application to pursue such additional claim forms for other
aspects of the disclosure.

Accordingly, although exemplary embodiments of the invention have been shown
and described, it is to be understood that all the terms used herein are descriptive rather
than limiting, and that many changes, modifications, and substitutions may be made by one

having ordinary skill in the art without departing from the spirit and scope of the invention.
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CLAIMS

What is claimed is:

1. A sludge dewatering tank that comprises:

a first wall, a second wall, a third wall, a fourth wall and a bottom that cooperate to
define a tank interior,

a first interior wall that cooperates with the first wall to define a first drainage
compartment, wherein the first interior wall includes at least a first filter member, and
wherein the first drainage compartment includes at least a first drain that communicates the
first drainage compartment with an exterior of the sludge dewatering tank,

a second interior wall that cooperates with the second wall to define a second
drainage compartment, wherein the second interior wall includes at least a second filter
member, and wherein the second drainage compartment includes at least a second drain
that communicates the second drainage compartment with the exterior of the sludge
dewatering tank,

wherein the first interior wall cooperates with the second interior wall to define a

sludge space therebetween.

2. The sludge dewatering tank of claim 1 further comprising first and second cover
members, wherein the first cover member is movable between an open position and a
closed position, wherein in the closed position the first cover member at least partially
defines the first drainage compartment and covers an upper surface of the first filter
member, wherein the first filter member is movable between a filter position and a
removed position, wherein when the first cover member is in the open position the first
filter member can be moved to the removed position, wherein the second cover member is
movable between an open position and a closed position, wherein in the closed position the
second cover member at least partially defines the second drainage compartment and
covers an upper surface of the second filter member, wherein the second filter member is
movable between a filter position and a removed position, wherein when the second cover
member is in the open position the second filter member can be moved to the removed

position,

14
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3. The sludge dewatering tank of claim 2 wherein the first and second cover

members are pivotable between the opened and closed positions.

4. The sludge dewatering tank of claim 1 wherein the first wall includes a dumping

channel defined therein.

5. The sludge dewatering tank of claim 1 wherein at least one of the first, second,

third or fourth walls includes a first hose fixing member on an upper edge thereof.

6. The sludge dewatering tank of claim 1 wherein at least one of the first, second,

third or fourth walls includes a sludge inlet defined therein.

7. The sludge dewatering tank of claim 1 wherein the first filter includes a first
screen coupled thereto, wherein the first filter member is capable of filtering particles
down to a first particle size, wherein the first screen is capable of filtering particles down
to a second particle size, wherein the second particle size is smaller than the first particle

size.

8. The sludge dewatering tank of claim 1 wherein the first drainage compartment
includes at least a third drain that communicates the first drainage compartment with the
exterior of the sludge dewatering tank, wherein the first and third drawings are position at
opposite ends of the first drainage compartment, wherein the second drainage compartment
includes at least a fourth drain that communicates the second drainage compartment with
an exterior of the sludge dewatering tank, and wherein the second and fourth drains are

position at opposite ends of the first drainage compartment.

9. The sludge dewatering tank of claim 2 wherein the first filter member is
positioned in a first slot and the second filter member is positioned in a second slot,
wherein the first slot is defined by first and second post members that are part of the first
interior wall, and wherein the second slot is defined by third and fourth post members that

are part of the second interior wall.

10. sludge dewatering tank of claim 9 wherein the first and second posts each

include a slot member that receives an outer surface of the first filter member, and wherein

15
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the third and fourth posts each include a slot member that receives an outer surface of the

second filter member.

11. A sludge dewatering tank that comprises:

a first wall, a second wall, a third wall, a fourth wall and a bottom that cooperate to
define a tank interior, wherein the first wall includes a dumping channel defined therein,
wherein at least one of the first, second, third or fourth walls includes a first hose fixing
member on an upper edge thereof, and wherein at least one of the first, second, third or
fourth walls includes a sludge inlet defined therein,

a first interior wall that cooperates with the first wall to define a first drainage
compartment, wherein the first interior wall includes at least a first filter member that is
movable between a filter position and a removed position, and wherein the first drainage
compartment includes at least a first drain that communicates the first drainage
compartment with an exterior of the sludge dewatering tank,

a first cover member that is pivotable between an open position and a closed
position, wherein in the closed position the first cover member at least partially defines the
first drainage compartment and covers an upper surface of the first filter member, wherein
when the first cover member is in the open position the first filter member can be moved to
the removed position,

a second interior wall that cooperates with the second wall to define a second
drainage compartment, wherein the second interior wall includes at least a second filter
member that is movable between a filter position and a removed position, and wherein the
second drainage compartment includes at least a second drain that communicates the
second drainage compartment with the exterior of the sludge dewatering tank,

a second cover member that is pivotable between an open position and a closed
position, wherein in the closed position the second cover member at least partially defines
the second drainage compartment and covers an upper surface of the second filter member,
wherein when the second cover member is in the open position the second filter member
can be moved to the removed position,

wherein the first interior wall cooperates with the second interior wall to define a

sludge space therebetween.

12. The sludge dewatering tank of claim 11 wherein the first drainage compartment

includes at least a third drain that communicates the first drainage compartment with the
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exterior of the sludge dewatering tank, wherein the first and third drawings are position at
opposite ends of the first drainage compartment, wherein the second drainage compartment
includes at least a fourth drain that communicates the second drainage compartment with
an exterior of the sludge dewatering tank, and wherein the second and fourth drains are

position at opposite ends of the first drainage compartment.

13. The sludge dewatering tank of claim 12 wherein the first filter includes a first
screen coupled thereto, wherein the first filter member is capable of filtering particles
down to a first particle size, wherein the first screen is capable of filtering particles down
to a second particle size, wherein the second particle size is smaller than the first particle

size.

14. A method of dewatering sludge, the method comprising the steps of:

(a) inserting sludge with water therein into a sludge space in a dewatering tank via
at least one of a dumping channel defined in one of a first, second, third or fourth wall
thereof, a first hose fixing member disposed on one of the first, second, third or fourth
walls, or a sludge inlet defined in one of the first, second, third or fourth walls, wherein the
sludge space is defined between a first interior wall and a second interior wall,

(b) allowing the sludge to settle, wherein a first portion of water flows through a
first filter member in the first interior wall and into a first drainage compartment defined
between the first wall and the first interior wall, wherein a second portion of water flows
through a second filter member in the second interior wall and into a second drainage

compartment defined between the second wall and the second interior wall.

15. The method of claim 14 further comprising the steps of moving a first cover
member from a closed position to an open position, removing the first filter member from a
first slot, inserting a third filter member into the third slot, and moving the first cover

member from the open position to the closed position.

16. The method of claim 14 further comprising the steps of moving a first cover
member from a closed position to an open position, removing the first filter member from a
first slot, coupling a first screen to the first filter member, placing the first filter member
and first screen into the slot, and moving the first cover member from the open position to

the closed position.

17



} Ol




WO 2020/023738

PCT/US2019/043426

27

42
== I s
qd (V 52
E bl
il | il
| ;;]—40
% | —40
E ' 38/§:r3\14
= 32~_
31 1L—30
Er 1
24—
I T~ 26
E 38 36 !
- N
FIG. 2 <f] __13
1
D 3
10

42

42



000000000000

/////////////////

FIG. 3



WO 2020/023738

10

32
44
100 20

106

31

48

PCT/US2019/043426

47

FIG. 4

38

42

16

100

52
42

100



PCT/US2019/043426

WO 2020/023738

54

EREXRS

XXX

3

3

oo

b5e

0%
SRR

3

o;
asoles
XXX

ot
s
o
2
o
SRR
o
&%

XXX

X
XX
Pote!
&%
XX

20X

X
8K
25

Q205

0K

xS

%
%
X

3

&
X
S

25

ot
XS
233%
XXX

X%
QXK

ote;
0!

55
RS
&

%
%

%
%
%S

X

%

X

oo,

o2e

%
X

SRR
%

%

3%

R
&%

ooe;

%%

2

XX

%!

FIG. 5



WO 2020/023738 PCT/US2019/043426

6/7

10
14

44
~
~
-~
~
N

~
~
~

o. % . o .. * . ,..' . -_:
P
Qtel . % LA o . e % "’
LI o T
.8 . PR IR
.';, ot e Lt
LV, v "
R A Y e Sivs
. . | 34 e ..
- e . -
. 2 e PR
., wt, o° Lo e S
 — P . . . et
e ¢ .3 . .., )
% . . See LI A
L .'---.'-.. * ..
A .
I I S S
- :' * o, et LR
. o Yens .
R
PR L A R
® . A o o
. e S ge "
oy e, ? o * (=)
PO A v—
en rn . *a =LA
o, *hee o
3

FIG. 6



PCT/US2019/043426

WO 2020/023738

/4

rol

c€

o€
4
vl

0}

[ [

[

N~

Ny

N |

. o o o, . e
R R S ; .
AN DR T D PR o O LS R S
e PR A : : (LSRG =~ 50/

e

el omt ted »e - 2

\ [

144

—Ct

—9c
cl

9c




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2019/043426

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - CO2F 11/121; CO2F 11/00; CO2F 11/12; CO2F

CPC- C02F 11/121; B65D 90/00; CO2F 11/12; EQ3F

11/122 (2019.01)
7/10 (2019.08)

According to International Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

USPC - 210/203; 210/455; 210/609; 210/767; 210/804 (keyword delimited)

Electronic data base consulted during the international search (name of
See Search History document

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/0169236 A1 (CAUGHMAN) 17 July 2008 (17.07.2008) entire document 1,7
Y 6. 14
Y US 6,146,528 A (CAUGHMAN, JR. et al) 14 November 2000 (14.11.2000) entire document 6,14
A US 5,595,654 A (CAUGHMAN, JR.) 21 January 1997 (21.01.1997) entire document 1-16
A US 5,589,081 A (HAF.QRIS) 31 December 1996 (31.12.1996) entire document 1-16

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority

date and not in conflict with the apﬁliqation but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“x”

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art
“&” document member of the same patent family

Date of the actual completion of the international search

07 September 2019

Date of mailing of the international search report

020CT 2019

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report

