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Fig. 1

(57) Abstract: A portable fluid filtering apparatus includes a debris chamber having an
exhaust port; a rotor that draws in a fluid from outside the debris chamber to the exhaust
port; a filter positioned between the exhaust port and the rest of the debris chamber, an
intake port in fluid communication with the debris chamber and wherein the rotor draws
the fluid into the debris chamber through the intake port; and a drive system configured
to rotate the rotor that includes a drive shaft connected to the rotor, a motor to rotate the
drive shaft, and a power source for the motor.
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PORTABLE FLUID FILTERING APPARATUS

CROSS REFERENCE
6801} This application claims the priority of U.S. Provisional Palent Application No.
63/281,351 filed November 19, 2021, the entive disclosure of which is hereby mcorporated by

reference.

TECHNICAL FIELD
66G2] The present disclosure is directed (o fluid cleaning and, more particularly, o a

portiable device for filtering fhwid, for exarople, in skimvoer baskets.

BACKGROUND

66G3] Manmade bodies of fhad such as inground and above ground pools typically
have one or more debris collection devices intended to capture and collect solid debris from
the fhmd. A promunent exarple of such devices are skiramer baskets, which are generally
located around the periphery of a pool at one or more locations. They are frequently accessed
through an opening in the swrrounding pool deck.  Because these skimmer baskets have a
limited capacity, they will become clogged and cease to operate effectively if they are not
cleaned on a regular basis.

G604 Because skimmer baskeis are designed to capture all manner of solid debris
within the fluid, there mayv be a wide range of items within the skimmer basket including items
lilre decaying organic matter, insects, or even small rodents that pool owners would prefer not
to encounter and certainly not to touch. Therefore, cleaning skimmer baskets can be an

unpleasant task.
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LR While there are products available that clean skimmer baskets, these producis
suffer from significant limitations. Many must be manually operated and are not readily
portable. They frequently depend on hoses or electrical cords and are therefore heavy and
difficult to manipulate. This is particularly problematic as most pools will have more than one
skimmer basket around the pool perimeter requiring that any device used {o clean the skimmer
baskets should be sufficiently portable to be moved quickly from one skimmmer basket {o the
next.

[BG06] Therefore, there 13 a need for an improved apparatus and method of filtering

debris from fluid in enclosed spaces, for example, skiromer baskets.

SUMMARY
[B007] According to an aspect of the present disclosure, there 1s provided a poriable

flud filtering apparatus that includes a debns chamber with an exhaust; a rotor that draws in a
fluid from outside the debris chamber; a filter positioned between the exhaust port and the rest
of the debns chamber; an intake port 1o fluid commumication with the debris chamber and
wherein the rotor draws the fluid into the debris chamber through the intake port; and a drive
system configured {o rotate the rotor that includes a drive shaft connectad 1o the rotor, a motor
to rotate the drive shaft, and a power source for the motor.

G0G08] This aspect is merely illustrative of the inmumerable aspects associated with the
present disclosure and should not be deemed as imiting in any manner. This and other aspects,
features and advantages of the present disclosure will become apparent from the foliowing

detailed description when taken in conjunction with the referenced drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[LEER! Reference is now made more particularly 1o the drawings, which iflusirate the
best presently known mode of carrving out the disclosure and wherein sumular reference
characters indicale the same parts throughout the views,

[6G1G] Fig. 1is a perspective view of a portable fhud filtering apparatus according to

an embodiment of the present disclosure.

[6G11] Fig. 215 a front view of the embodiment of Fig. 1.

jeG12] Fig. 3is a back view of the embodiment of Fig. 1.

16613 Fig. 4 1s a lefi-side view of the embodiment of Fig. 1.

[THIEY Fig. 51s a right-side view of the embodiment of Fig. 1.

[6615] Fig. 61s atop view of the embodiment of Fig. 1.

(0816} Fig. 7 1s a bottom view of the debris chamber of the emsbodiment of Fig. 1.
16617} Fig. 8 15 an exploded assembly view of the erobodiroent of Fig. 1.

[3318] Fig. 91s a section view of the embodiment of Fig. L

[6619] Fig. 10 135 an exploded assembly view of a portable fluid filtermg apparatus

according to another embodiment of the present disclosure.

G620] Fig. 11 is a schematic illustration of the flow of flud and debris within an
embodiment of a portable flind filtering apparatus according to the present disclosure.

6621] Fig. 12 is a partially transparent perspective view of a portable fluid filtering
apparatus incorporating an auger according to another embodiment of the present disclosure.
j6622] Fig. 13 15 a bolttom perspective view of a portable fhud filtering apparatus
imcorporating a variable exhaust port valve according to another embodiment of the present
disclosure.

{6623} Fig. 14 is a perspective view of a portable fhud filtering apparaius incorporating

a directional port conduit according to another embodiment of the present disclosure,
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[6G24] Fig. 15 is a perspective view of a portable fhud filtering apparaius incorporating
multiple intake poris according to another embodiment of the present disclosure.

6625} Fig. 161s a perspective view of a portable fhad filtering apparatus incorporating
a controlled flow restrictor according to another embodiment of the present disclosure.

6626} Fig. 16A 13 an enlargement of a portion of Fig. 16 further showing the controlled
flow restrictor,

6627} Fig. 17 1s a perspective view of a portable fluid filtering apparatus with a crevice
vacuumn cleaning accessory attached thereto according to another embodiment of the present
disclosure.

[B028] Fig, 18 a perspective view of a portable fluid filtering apparatus with a brush
vacuum cleaning accessory attached thereto according to another ernbodiroent of the present
disclosure.

[6629] Fig. 19 a perspective view of a portable flind filtering apparatus with a flexible
hose cleaning accessory attached thereto according to another embodiment of the present

disclosure.

BETAILED DESCRIPTION

6330 The following description of technology is meraly exemplary in nature of the
subject matier, manufacture and use of one or more inventions, and 13 not intended to limit the
scope, apphication, or uses of any specific invention claimed 1n this application or in such other
applications as may be filed claiming priornity to this application, or patenis issuing therefrom.
The following definitions and non-limiting guidelines must be considered in reviewing the
description of the technology set forth herein.

(6631 The headings (such as “Introduction” and “Swmmary”} and sub-headings used

herein are intended only for general organization of topics within the present disclosure and



1

b
(9]

W

O

CA 03238964 2024-05-16

WO 2023/092125 PCT/US2022/080248

are not mtended to limut the disclosure of the technology or any aspect thergof. In particular,
subject matter disclosed in the “Introduction” may include novel technology and may not
constitute a recitation of prior arl. Subject matier disclosed in the “Summary™ is not an
exhaustive or complete disclosure of the entive scope of the technology or any embodiments
thereof. Classification or discussion of a material within a section of this specification as having
a particular utility 18 made for convenience, and no inference should be drawn that the material
must necessanily or solely fumction in accordance with 1ts classification herein when it is used
 any given composition,

16632 The citation of references heremn does not constitute an admussion that those
references are prior art or have any relevance to the patentability of the technology disclosed
herein. All references cited i the “Descripion” section of this specification are hereby
meorporated by reference in theiwr entirety.

16633} The description and specific examples, while indicating embodiments of the
technology, are intended for purposes of ilustration only and are not intended to liratt the scope
of the technology. Moreover, recitation of roultiple embodiments having stated features is not
intended to exclude other embodiments having additional featwres, or other embodiments
incorporating different combinations of the stated features. Specific examples are provided for
thustrative purposes of how to make and use the apparatus and systems of this technology and,
wiless explicitly stated otherwise, are not intended to be a representation that given
embodiments of this technology have, or have not, been made or tested.

16634 As used herein, the word “include,” and iis variants, is intended to be non-
limiting, such that recitation of items in a list i3 not to the exclusion of other like items that may
also be useful in the matenials, compositions, devices, and methods of this technology.
Similarly, the terms “can” and “may” and their variants are intended to be non-limiting, such

that recitation that an embodiment can or may comprise certain elemenis or features does not
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exclude other embodiments of the present fechnology that do not contain those elements or
features.

{6635} “A” and “an” as used herein ndicate “at least one” of the ttem is present; a
plurality of soach items mway be present, when possible. “About”™ when applied o values
mdicates that the calculation or the measurement allows some slight imprecision in the valug
(with some approach to exactness in the value; approximately or reasonably close to the value;
nearlyy. , for some reason, the imprecision provided by “about” is not otherwise understood
i the art with this ordinary meaning, then “about”™ as used herein indicates at least variations
that may arise from ordinary methods of measuring or using such pararoeters. In addition,
disclosure of ranges includes disclosure of all distinet values and further divided ranges within
the entire range.

[B036] Figs. I — 19 dlustrate embodiments of a portable fluid fillering apparatus 10
according (o the present disclosure. The term “portable” imncludes butis not himited o handheld
embodiments. Embodiments of the portable fluid filtering apparatus 10 are advantageously
configured to alfow for in-place cleaming of various features and aspects of pools and similar
bodies of contained water. This may include pool skimmer baskets, including hands-free
removal of the debris within the skimmer baskets. The portable fluid filtering apparatus 10
mchudes two primary assemblies: an intake/filter/discharge system 100 and a drive system 200,
The drive system 200 provides power to the intake/filter/discharge system 100,

16G37] Broadly, the intake/filter/discharge svstem 100 contains elements to allow for
automatically drawing in fhind and debrnis from the skimmer basket, filtering out the debris, and
discharging the now debris-free fluid back to the skimumer basket. The primary components of
the intake/filter/discharge system 100 include a debris chamber 110, an upper sheli 120, a rotor

130, and a filter 140,

G
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[6G38] The debris chamber 110 comprises a tank with an open inferior space and is at
feast partially enclosed on a bottom end while having an open top end to allow for the insertion
of other components of the intake/filter/discharge system 100 as described below. The boltom
end of the debris chamber 110 may have a lower port (or aperturey 112 that may in some
embodiments serve as an exhaust port. While the lower port 112 may be referred to herein as
the exhaust port in the context of the illustrated embodiments, it should be undersiood that the
lower port may alternatively serve as an intake port in other embodiments and that such other
embodiments are contemplated within the scope of the present disclosure. Furthermore, in
embodiments incorporating a reversable motor 216 and rotor 130, the lower port 112 may
alternately serve as both the intake and exhaust ports. The fower end of the debnis chamber
110 may also have one or yoore drain ports 114 Each drain port 114 may have a draim valve
116, While the debrns chamber 110 1s depicted i the dlustrated embodiments as a evlinder, it
may comprise any suitable size, shape, orientation, or configuration ag appropriate for a given
application or environment.

16639 The exhaust port 112 provides an outlet for flmid that has passed through the
intake/filter/discharge system 100 and is now debris-free to exit the system and return to the
skirnmer basket. The exhaust port 112 is preferably sized to allow for a flow rate of exhausted
fluid sufficient {0 avoid creating any back pressure within the intake/filter/discharge system
100, which would interfere with operation of the rotor 130,

[G040] In some embodiments, the exhaust port 112 may include a valve 170, which
may serve nuitiple purposes: {a) in embodiments utilizing an auger 130A as described below,
the valve 170 prevents debris from falling out of the debris chamber 110; and (b} it may aliow
for a variable exhaust flow rate. Fig. 13 illustrates one example of such an exhaust port valve
170. In this example, the valve 170 1s provided with an open central orifice 172. The central

orifice 172 allows for a minimum exhaust flow rate. The valve 170 further includes a senes of
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flaps 174 created by radial shits 176 leading to the open central orifice 172, As the presswre
and flow rate of fhuid within the debris chamber 110 increases, the flaps 174 are pushed outward
in proporfion to the pressure exerted on the variable exhaust post valve 170, The opening of
the flaps 174 enlarges the open portion of the variable exhaust port valve 170 to allow for a
greater exhaust flow rate. Other valve mechanisms may be ulilized and may be automatically
adjusted or user adjusted.

[6641] The drain port{s) 114 allow for any residual flund within the debris chamber to
drain as the portable fluid filiering apparatus 10 1s lifted owt of the skimer basket following a
cleaning cycle. The drain port{s) 114 may be located toward the periphery of the bottom end
of the debris chamber 110 outside of the exhaust port 112, The drain valves 116 remain closed
during operation of the portable {luid filtering apparatus 10 and are able to open once operation
of the system has stopped to allow the residual fluad to drain once the urat 1s removed from the
fud. In the iustrated embodiment, the drain valves 116 are resilient umbrella valves.

[B042] The intake/filter/discharge systern 100 further includes the rotor 130 and a rotor
cover 132, The rotor 130 1s contained and able to spin freely within the rotor cover 132, The
rotor cover 132 may be secured adjacent to the exhaust port 112 In this configuration,
operation of the rotor 130 draws fluid into the debris chamber 110, into the rotor cover 132,
and out the exhaust port. A rotor bearing 134 may be provided to ensure smooth rotation of
the rotor 130 and support a rotor drive shaft 136 that rotates the rotor 130. The rotor 130 may,
for example, be an impeller, as shown i Figs. 1 ~ 11, an auger 130A, as shown in Fig. 12, or
other mechanisms that are configured to draw fluid into the debiis chamber, for example, a
propeller. Furthermore, while the illustrated embodiments of Figs. 1 — 11make use of an axial
impeller, more specifically, a pitched blade impeller, the use of a radial impelier is also

contempiated within the scope of the present disclosure.
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[6043] In the embodiments of Fig. 1 — 11, a filter 140 is positioned upstream of the
rotor 130 and rotor cover 132, In aliernate embodiments, the filter 140 may be located
downsiream of the rotor 130; or in embodiments having a reversable motor 216 and rotor 130,
the location of the filter relative to the rotor {upsiream or downsiream) may alternale based on
the rotational direction of the rotor 130, Preferably, the filter 140 and rotor cover 132 are
connected 1 a manner {0 create a seal between the two components that s sufficient (o prevent
passage of debris and Huid between the joint where the filier 140 and rotor cover 132 meet.
The filter 140 15 preferably eyhindrical with a mesh surface that is appropnately sized to allow
flurd to pass freely through the filter while preventing passage of solid debns. The mesh size
may be varied depending on the particular application requirements. The filter 140 may be
fixed in position, able to freely rotate, or connected with the drive system for driven rotation
during operation.

16644 Further, a pre-filter (not shown) may be used in combination with the filier 140.
The pre-filter,  provided, may be a disposable or replaceable filter or may be removable for
cleaning and reuse. A post-filter {also not shown) may also be incorporated 1oto embodiments
of the apparatus in combination with a pre-filter or by ttself A post-filter may be located at
the outlet of the impelier, for example, on the rotor cover 132, and may, as an example, be a
filter bag. The pre-filier may be suitable for preventing larger debris from passing through the
filter 140, while the post-filter may be suitable for capturing smaller debris.

G045 The intake/filter/discharge system 100 further includes an upper shell 120 that
may be composed of two or more shell pieces that are joined together. In the ifustrated
embodiment, the upper shell 120 includes a front shell 122 and a back shell 124 that are secured
together by screws or other fasteners. The upper shell 120 resis directly on an upper rim of the
debris chamber 110 to form an enclosed space between the upper shell 120 and debris chamber

110, In order to secure the upper shell 120 to the debris chamber 110, the outer upper rim of
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the debris chamber 110 may be provided with one or more locking tabs 118 that cooperate with
mating locking slots 215 located on the inner fower rim of etther the upper shell 120 or a motor
assernbly housing 212 located within the upper shell 120, as described below. The upper shell
120 and/or debris chamber 110 may be rotated relative to one another to engage the locking
tabs 118 within the locking slots 215 to secure the upper shell 120 and debris chamber 110
together. Other methods of assembly are contemplated within the scope of the present
disclosure and the foregoing example should not be considered as himiting the scope of the
mvention.

6646] In the illustrated embodiments of Figs. 1 — 11, upper shell 120 includes at least
one upper port {or aperture} 126 that may in some embodiments serve as an intake port. While
the upper port 126 may be referred 1o herein as the mtake port in the context of the lustrated
embodiments, 1t should be understood that the upper port may alternativelv serve as an exhaust
port o other erobodiments and that such other embodiments are contemplated within the scope
of the present disclosure. Furthermore, 1o embodiments incorporating a reversable motor 216
and rotor 130, the upper port 112 may alternately serve as both the mtake and exhaust ports.
The mtake port 126 provides a flow path from the exterior of the portable fluid filtering
apparatus 10 to the interior space of the debns chamber 110 and upper shell 120 While the
intake port 126 is shown as part of the upper shell 120 in the illustrated embodiment, it may be
located in other portions of the mntake/filter/discharge svstem 100, for example, the side wail
or bottom of the debris chamber. The size of the intake port 126 may be varied, alone or in
combination with adjustments 1o the size of the exhaust port 112 and/or the type and size of
the rotor 130, to aclueve a desired flow rate or other flow characteristics. In addition, the
focations of the intake port, exhaust port, and rotor 130 may be varied to manipulate the flow

rate and flow characteristics within the debris chamber 110

16
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16647} In other emboediments, one or more intake ports can be located on the bottom
part of the unit and/or along the side of the debris chamber 110, In multiple mtake port
embodiments, such as illustrated in Fig. 15, the relative position of the cleaner 10 1n the fluid,
i.e., the depth of insertion of the cleaner 10 into the fluid, may be adjusted either automatically,
for example with a buoyancy system, or by the user to change which and/or how many of the
intake poris are positioned below the flud swrface.

[6648] 1t should be noted that a buoyancy system may also be used 1o single intake port
embodiments to adjust the position of the cleaner 10 relative to the water surface.

16649 In the illustrated embodiments, the 1nner end of the intake port 126 delivers fluid
and debris fo the externior side of the filter 140, This s an annular space between the outside
of the filter 140 and the interior of the debris chamber 110 wall. Thes anoular space s isolated
from the exhaust port 112 by the filter 140. Therefore, fluid drawn into the debns chamber
110 roust be pulled through the filier 140 before 1t 15 exhausted back to the skimuoer basket,
thereby filtering sohd debris from the fluid.  As voted above, the drain valves 116 close the
drain ports 114 during operation of the portable flwd filtering apparatus 10 to prevent fluid i
the debris chamber 110 from escaping through the drain ports 114 before it can be filterad as
well as prevent already filtered debris from escaping the debris chamber 110,

[G050] In the ilustrated embodiments, the intake port 126 is located at the periphery of
the upper shell 120 and follows the outer circumference of the upper shell 120 and debris
chamber 110 as 1t descends toward the mtenior of the debns chamber 110, Therefore, fluid
from the intake port 126 — under the force of the reduced pressure suction generated by the
rotor 130 - is induced to swirl arcund the entire circumiference of the debris chamber, creating
a vortex-type fluid movement, as generally tllustrated in Fig. 11, This flow pattern forces the
heavier solid debris toward the outer walls of the debris chamber 110. Advantageously, this

flow pattern also tends to nunimize contact and adherence of the solid debris against the filter

1i
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140, which significantly reduces or eliminates clogging of the filter 140 dunng operation of
the cleaner 10. This in turm maximizes flow efficiency through the debris chamber 110 and
mereases the effective capacily of the debris chamber 110 to capture and contain sohd debris
from the fhnd before it 15 necessary to empty the debris chamber 110.

{6651} Again, it should be understood that gach of the described ports 112, 126 may
function as an imtake port or an exhaust port depending on the rotational direction of the rotor
130. For example, while the llustraied embodiments show the port 126 as the intake port and
the port 112 as the exhaust port, these respective ports may serve in the opposite role it the
rotation of the rotor 130 is reversed. In the event that the port 112 serves as the intake port
with the other miternal components of the cleaner remaining in the same configuration, Huid
heing taken in may encounter the rotor before passing through the filter systemn.  In some
embodiments, the rotor 130 may be located outside of the filter 140, for example, 1 or as part
of the ntake port 126,

3652} While the rotor 130 15 driven in a rolational direction maiching the radial
orientation of the mitake port 126 in the lustrated embodiments, altemate embodiments may
drive the rotor 130 in the oppostte rotational direction. Further, in other embodiments using an
irpeller as the rotor 130, the impeller 130 may be located in a side wall of the debris chamber
110, in which case, the impeller 130 is rotated perpendicular to the orientation of the intake
port 126, While the illustrated embodiment tends to provide more efficient flow through the
debris chamber, other arrangements of the rotor 130 are possible and contemplated within the
scope of the present disclosure,

[6653] Either port 112, 126 may be provided with an adjustable directional conduit 180
as illustrated in Fig. 14, The directional conduit 180 may be adjusted in one axis or multiple

axes to change the direction of mtake or exhaust as desired.  Adjustment of the directional

12
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conduit 180 may occur through user selection or avtomatically. The direction condwit 130 may
alternately comprise a series of adjustable vanes extending across the opening of the port.
[6654] The extenor surface of the debris chamber 110 wall may be provided with one
or more blades 117 or nibs. The blades 117 act to agitate material within the fluid and prevent
solid material from becoming stuck o the bottom surface of the debris chamber 110, The
blades 117 may coninibute to this circulation pattern. In the illustrated embodiment, the blades
117 may be onented at an angle on the bottomw surface of the debnis chamber 110

[BBR5] A bottom end of the rotor cover 132 adjacent to the port 112 may include a
series of curved vanes 138 that reinforce the vortex circulation of the flud up to the pont i 13
exhausted from the debris chamber 110,

16056} The drive svstem 200 drives the rotor 130, The drive system 200 includes a
motor assembly 210 contained with the motor housing assembly 212, The wotor housing
asserobly 212 may include an intake conduit 214 that continues the flow of fluid from the intake
poti 126 to the interior of the debns chamber 110, Altemately, the intake conduit 214 may be
part of the upper shell 120, The motor assembly 210 jocludes at least one motor 216, which
may, for example, be a 12V 14,500 rpm motor. The motor 216 1s connected with and drives
the impeller drive shaft 136. In the illustrated embodiment, the motor 216 directly drives the
impetler shaft 136, but in alternate embodiments a transmission or gearing may be emploved
between the motor 216 and iopeller drive shaft 136 if appropriate. A power switch 218
controls operation of the motor 216, In the illustrated embodiment, the power switch 218 is a
push bution swiich. However, other switch types or other activation methods may also be used.
{6657} The motor 216 is preferably powered by a power source 220. The power source
220 may inciude a rechargeable battery 222 contained within a battery chamber 224, In the
iHustrated embodiment, a 2200mAh Li-lon battery is used. However, other suitable

rechargeable battertes may be used. The battery assembly 220 is further provided with a battery
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charging port 226 to recharge the battery 222. A battery charge port cover 228 may be provided
to protect the battery charge port 226 from moistiwe and contaminants. In an alternate
embodiment, induction charging, or some other form of wireless charging, may be used. In

alternate embodiments, one or more non~-rechargeable batteries may be used in the battery

assernbly instead of the rechargeable batiery 222,
[EHES S In alternate embodiments, the power source 220 may inchude a power cord, a

removable battery pack, disposable batteries, or photovoliaic cell system, for example, or any
combination of the power sowrces described herein.  In those embodiments utilizing
rechargeable batteries 222, the photovoliaic cell svstem may be counfigured to recharge the
batteries 222

16059] in the illustrated embodiment, both the battery chamber 224 and motor housing
212 are provided with seals 1o sufficiently isolaie the motor 216, batiery 222, and associated
hinkages and electrical components frora flud intrusion.

(3868} {n alternate embodiments, the battery assembly 220 and rootor assernbly 210
may be modular i design and allow for rapd swapping out of those compounenis either
individually or as a single unit.

6661] In operation, mtake/filter/discharge svstem 100 — or at least the portion of the
intake/filter/discharge system 100 that includes the intake port 126 — is lowered into a body of
fluid, for example, a skimmer basket until the intake port 126 is at least partiallv below the
fluid line. The power switch 214 may then be actuated to activate the motor 216, which then
begins spinning the drive shaft 136 and, in turn, the rotor 130, In some embodiments, activation
of the motor 216 may controlied by a water sensor mounted on or within the cleaner 10 and
glectrically connected with the motor 216, Note that the intake port 126, intake conduit 214,
and debris chamber 110 will generally fill with fhud as the mtake/filter/discharge system 100

is lowered mito the skimmer basket.
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[6662] The rotation of the rotor 130 15 configured io pull fluid within the debris
chamber 110 downward and out the exhaust port 112, The exhaust vortex and the debris
chamber blades 117 at the botiom surface of the debris chamber 110 then agitate the debris into
comung up from the bottom and guide it towards the inlake. In doing so, the rotor 130 also
creates a region of lower pressure within the debris chamber 110, creating suction that draws
more fhad i through the intake port 126, Ag explained above, the configuration of the intake
port 126 and intake conduit 214 creates a circular flow pattern around the outer circumference
of the debris chamber 110, Fhad containing debris from the skimmer basket travels around
this flow path before it is drawn through the filter 140 and out the exhaust port 112, The sohd
debris 1o the fluid is more susceptible o the cenirifugal forces created by the high velocuty
circulation within the debns chamober and, therefore, s pulled away from the filter 140 and
towards the outer wall of the debrnis chamber 110,

16063} The performance of the portable flud filtering apparatus 10 roay be further
enhanced by creating a pulsating effect with the motor 216, More particularly, cvching the
mwotor 216 on and off has been found to remove accumulated debris and/or signmificantly reduce
the accumulation of debris at the intake port 126, which can result in the imtake port 126
becoming clogged and restricting water flow through the intake port 126, Pulsing the motor
216 allows any accumulated debris to separate and redistiribute. The loosened debris may then
be more efficiently pulled in through the intake port 126 i a more gradual manner,

6664 This pulsating feature mav be incorporated into any embodiment of the present
disclosure. As non-limiting examples, various structures and/or methods to create the pulsating
feature may include the following or combinations thereof

[6G65] - The portable fimd filtering apparatus 10 may be provided with a current
sensor to detect a change in current draw in the motor 216, which then initiates an on/off pulsing

cycle in the motor 216.

o
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[6066] - The pulsating feature may be incorporated inio the motor 216 and/or a
motor controller to initiate pulsing of the motor on a set interval. The motor 216 may also be
pulsed at different speeds and/or RPMs; the molor pulses may be adjustable by the user; or the
motor 216 may be configured to gradually increase its speed {rom a lower slarting speed 1o an
upper target speed and cycle between the lower and upper speeds in a loop.

(3067} - The portable fluid filtering apparatus 10 mav be provided with a
secondary conirol mechanism to allow a user (o manually pulse the motor 216, Allernately,
the manual pulsating control may be associated with the power switch 218,

[6668] ~ A water sensor, for example, a laser or a water flow sensor/meter, may
be positioned in the imtake port 126 to montior water flow, presence of solid matenial, or similar
conditions to trigger the pulsating feature when a blockage 1s detected. In addition, the water
sensor may more generally imtiate and stop operation of the motor 216 during normal operation
of the cleaner 10,

(0869} - A controlled  flow  restrictor 128,  for  example, a
swinging/rotating/sliding gate, as dlustrated in Figs. 16 and 16A, may be positioned within the
intake port 126 to selectively open and close the intake port 126 to water flow based on current
flow conditions within the intake port 126, The controlied flow restrictor 128 may be moved
into a closed position to block the intake port 126 when a reduced flow of water through the
intake port 126 due to accumulated debiis is detected. Because the rotor 130 continues to
operate while the controlied flow restrictor 128 prevents water from flowing in through the
intake port 126, the water level within the debris chamber 110 15 reduced and a creates aregion
of relatively lower pressure on the mterior side of the blocked intake port 126, When the
controlled flow restrictor 128 is subsequently opened to allow renewed water flow, the lower
pressure allows for a rapid increase in the volume of water flow, which also serves to help

dislodge accumulated debris.
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{6678 The controlled flow restrictor 128 may also provide the ability to adjust the
general flow rate through the intake port 126 to adapt to different types of debris. For example,
filtering of smaller or finer debris, such as pine needles, may be more efficient with a higher
velocity flow than the flow required for larger debris. Notably, the use of a more appropriate
flow rate from the beginning of operation may also reduce the occurrence of clogging before
it even occurs. To control the flow rate through the intake port 126, the controlled flow
restrictor 128 may be moved to a partially open or closed position to adjust the size and/or
shape of the intake port 126 to produce the desired flow rate. The controlled flow resirictor
128 may be actively or passively changed. In some erabodiments, the position of the controlled
flow restrictor 128 may be user selectable with a manual or motor driven mechanism. In other
embodiments, the position of the controlled fow resirictor 128 may be automatically adjusted
through hydrodvoanuc action. The controlled flow restrnictor 128 1s shown with a vertical
rotational axis but may also be provided with a horizontal rotational axis. As mentioned above,
n embodiments in which the controlled flow restrictor 128 1s a movable gate roay swing or
slide rather than rotate. Further, other adjustment mechanisms, for example, ins valves,
elastomeric valves, etc.. may also be usad.

6671] Once the body or container of fluid, for example. a skimmer basket, 1s cleaned
of debris, the power switch 218 may be released or actuated to turn the motor 216 off, stopping
rotation of the rotor 130 and the intake of fluid through the intake port 126, The
intake/filter/discharge systemy 100 may then be lifted out of the skiromer basket. With the
squalization of pressure within the debris chamber 110, the drain valves 116 are able to open
under the weight of any remaining fluid in the debris chamber 110 and allow the remaining
fluid to drain through the drain ports 114, The operation may be repeated at the next skimmer
basket. When the debris chamber 110 1s filied with debnis, the debris chamber 110 may be

removed and emptied. The debris chamber 110 may be manufactured from a clear material or
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provided with a clear viewing window so that the user can readily monitor the contents of the
debris chamber 110.
6672} Embodiments of the apparatus 10 may also be provided with one or more

cleaning accessories 150, for example, brushes, on  exienor swfaces of the
mtake/filter/discharge svstem 100, I provided, these cleaning accessories 150 may assist in
removing or loosening debris from the sides of the Hluid container that is being filtered. In
some embodiments, the user may manually rotate the apparatus 10 within the fluid container
i order to apply the cleaning accessories 150 to the sides of the fluid container. In some
embodiments, mechamcal or electrical elerents actively spin the cleaning accessories 150,
either with or without rotation of the debris chamber 110, These rechanical or electrical
elernents may include the drive systern 200 or a separate mechanism.

(6873} Mounts or mounting brackeis 152 mav be provided to facilitate attachment of
cleaning accessories 130, To somwe embodiments, the cleamng accessories 150 mav be
removable and interchangeable with various different accessories provided, for example,
brushes, squeegess, fins, sponges, or other devices,

0674} Similarly, the intake port 126 may be provided with a coupler fitting to
accommaodate attachment of accessory components 154 as illustrated in Figs. 17 - 19
Exaraples of the accessory components 154 may include a vacuum head, for example, a crevice
154 A or brush 1548 vacuum head, a flexible hose 154C that may be used with or without a
vacuum head attachment, a funnel intake, a screen, a filter, or a flow conditioning element.
The accessory components 154 and cleaning accessories 150 may be removable and
replaceable. Further, the accessory components 154 and cleaning accessories 150 may be
powered, for example, mechanicaily and/or electrically from the power source 220 of the

cleaner 10,
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16675} Embodiments of the apparatus 10 may also be provided with a light source 160
to, for example, ilhuminate the space within the skimmer basket housing during use of the
apparatus. The light source 160 may be an LED or use an incandescent, halogen, or any other
type of bulb. In preferred embodiments, the light source 160 i1s powered by the battery 222,
photovoltaic cell system, or other source of power utilized by the apparaius 10, While the light
source 160 is located in the upper shell 120 1 the tlhustrated embodiments, 1 may be located
anywhere on the apparatus 10 or on multiple positions arcund the apparatus 10

[BG76] The preferred embodiments of the disclosure have begn described above to
explain the principles of the mvention and its practical application to thereby enable others
skilled 10 the art to utilize the invention. However, as vanous modifications could be made in
the constructions and methods herein deseribed and tlustrated without departing from the
scope of the invention, 1t 1s intended that all matter contained v the foregoing description or
shown in the accompanving drawings, including all materials expresshy mcorporaied by
reference herein, shall be interpreted as 1Hustrative rather than Hmiting. Thus, the breadth and
scope of the present invention should not be limted by the above-described exemplary
embodiment but should be defined only in accordance with the following claims appended

hereto and their equuvalents.
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What is claimed is:

1. A portable fluid filtering apparatus, comprising:

a debris chamber in fhud communication with an exhaust port;

a rotor configured to draw in a flud from cutside the debris chamber;

at least one miake port in fhad communication with the debris chamber and
wherein the rotor draws the fluid into the debris chamber through the at least one intake
port;

a filter in fhud communication with the intake port and the exhaust port; and

a drive system configured to rotate the rotor, the drive system including a drive
shaft connected to the rolor, a motor configured to rotaie the drive shaft, and a power
source for the motor,

2. The portable fluid filtering apparatus as set forth in claim 1, wherein the rotor
13 tocated within the debns chamber adjacent to the exhaust port and the filter surrounds the
rotor.

3 The portable fluid Hltering apparaius as set forth 1 claim 1, further compnising
an upper shell mounted on and enclosing a top end of the debris chamber and wherein the at
teast one intake port is located m the upper shell.

4, The portable fluid filtering apparatus as set forth in claim 1, further corpnsing
a rotor cover swrrounding the rotor and the exhaust port,

5. The portable fiuid filtering apparatus as set forth in claim 1, wherein the at least
one intake port is focated relative to and is configured to direct a flow of the fluid into the debns
chamber adjacent to the side wall to facilitate a circular flow of the flutd along a perimeter of
the side wall.

6. The portable fluid filiering apparatus as set forth in claim 1, further compnsing

a drain port in the debris chamber.
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7. The portable fluid filiering apparatus as set forth in claim 6, further comprising
a drain valve positioned within the drain port.

3. The portable fluid filtening apparatus as set forth in claim 1, wherein the power
source 13 a baitery.

9, The portable fiuid Ailtering apparatus as set forth in claim §, wherein the battery
1s a rechargeable battery.

10, The portable fluid filtering apparatus as set forth in claim &, {urther compnsing
a battery charging port.

{1, The portable fiuid filtering apparatus as set forth 1o claim 8, wherein the battery
is a removable batterv pack.

12, The portable fluid {iltering apparatus as set forth 1 claim 9, {urther comprising
a wireless charging svstem.

13. The portable fluid filtering apparatus as set forth 1o claim 1, the power source is
a power cord.

14. The portable fluid filtering apparatus as set forth 1o claim 1, the power source 18
a photovoltaic cell system.

15. The portable fluid filtering apparatus as set forth in claim 9, further comprising
a photovoltaic cell system configured to operate as the power source and/or a charging source
for the rechargeable battery.

16, The portable fluid filtering apparatus as set forth in claim 1, wherein the rotor
is an impeiler.

17.  The portable fhud filtering apparatus as set forth i claim 16, wherein the
impeller is an axial impelier.

18.  The portable fhud filtering apparatus as set forth in claim 16, wherein the

tmpeller 15 a radial impeller.
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19 The portable fhud filtering apparatus as set forth in claim 1, wherein the rotor
1S an auger.

20 The portable fluid filtering apparatus as set forth in claim 1, wherein the rotor
ts located outside of the filter.

21, The portable fluid filtening apparatus as set forth in claim 1, further comprising
at least one cleaning accessory.

22, The portable fluid filtering apparatus as set forth in claim 21, wherein the at
teast one cleaning accessory comprises ong or move brushes,

23 The portable fluid filtering apparatus set forth in claim 21, wherein the at least
one cleaning accessory 1s connected with the exhaust port.

24, The portable fluid filiering apparatus as set forth i claim 21, wherein the at
least one cleaning accessory s removeable and replaceable.

25 The portable flud filiering apparatus as set forth i claim 21, wherein the at
least one cleaning accessory is powered by the power source,

26, The portable fluid filtering apparatus set forth in claim 21, wherein the at least
one cleaning accessory is connected with the at least one intake port.

27, The portable fluid filtering apparatus set forth in claim 26, wherein the at least
one cleaning accessory further comprises at least one of a brush or crevice vacuum head, a
flexible hose, a funmel intake, a screen, a filter, or a flow conditioning element.

28, The portable fluid filtering apparatus as set forth in claim 1, further compnsing
a light source.

29, The portable fluid filtering apparatus as set forth n claim 1, wherein the motor

may be pulsed.
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30, The portable fluid filtering apparatus as set forth in claim 1, further comprising
a controlied flow restrictor configured for control of a flow of fhwd through the at least one
mtake port.

31, The portable flud fltering apparatus set forth in claim 30, wherein the
controlled flow restrictor i3 controlled by hvdrodynamic forces through the at least one intake
port.

32, The portable fhad filtering apparatus set forth in claim 1, further comprising a
water sensor configured to control operation of the motor,

33 The portable fluid fltering apparatus as set forth in claim 1, wherein the debris
chamber coroprises at least two preces with the at least one intake port being associated with a
first of the at least two pieces and the exhaust port being associated with a second of the at least
two pieces and wherein the first and second pieces are configured to be assembled together in
at least first and second configurations resulting in different relative positioning of the at least
one miake port and the exhaust port and wherein the flow of fluid through the apparatus may
be reversed to flow from the exhaust port to the at least one intake port upon reversal of a
rotational direction of the rofor.

34 The portable fluid filtering apparatus as set forth in claim 1, wherein the filter
is positioned between the at least one intake port and the rotor.

35, The portable fluid filtering apparatus as set forth in claim 1, wherein the rotor
is positioned between the at least one intake port and the filter.

36.  The portable fluid filtering apparatus as set forth in claim 1, wherein the motor
is configured for selective rotation in either direction.

37 The portable fhud filtering apparatus as set forth in claim 1, further comprising

at feast a second intake port.

]
73]



W

CA 03238964 2024-05-16

WO 2023/092125 PCT/US2022/080248

38.  The portable flmd filtering apparatus as set forth in claim 37, wherein the intake
poris are vertically separated from one another.

39 The portable fhud filtering apparatus as set forth in claim 38, further comprising
a buovancy systern for adjustment of the intake ports relative to a surface of the fhad.

40, The portable fluid {iltering apparatus as set forth in claim 1, {further compnsing
a variable exhaust port valve.

41 The portable fhad filtering apparatus as set forth in claim 1, wherein the rotor

comprises a propetler,
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