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HOUSEHOLD WASTEWATER FILTER

ABSTRACT
A method of filtering a wastewater stream and a filter media comprising a non-woven felt
material for filtering particles from a wastewater stream wherein the non-woven felt material
filter is positioned within a wastewater stream from a washing machine and wherein the filter is
positioned downstream of a washing machine wastewater drainage outlet. The filter media may
be configured for use with a gravity based wastewater filter mountable to a surface external to
the washing machine or may be configured for use with a motorized wastewater filter mountable

to a surface external to the washing machine.
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HOUSEHOLD WASTEWATER FILTER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based on and claims the benefit of U.S. provisional application
Serial No. 62/482,718, filed April 7,2017.

BACKGROUND
[0002] The present invention relates a wastewater or discharge filter for household and

light industrial applications. More specifically, the present invention relates to a post-appliance
filter for removing particles from a discharge stream from an appliance to protect sewer and
septic system alike.

SUMMARY
[0003] An aspect of the present disclosure relates to a filter media comprising a woven or
non-woven material, examples of which include but are not limited to a non-woven felt material
for filtering particles from a wastewater stream wherein the non-woven felt material filter is
positioned within a wastewater stream from a washing machine and wherein the filter is
positioned downstream of a washing machine wastewater drainage outlet.
[0004] The filter media may be configured for use with a gravity based wastewater filter
mountable to a surface external to the washing machine or may be configured for use with a
motorized wastewater filter mountable to a surface external to the washing machine. The
motorized wastewater filter is a centrifugal filter system.
[0005] The filter media can remove particles having a size less than about 200 micro
from the wastewater stream.
[0006] Another aspect of the present disclosure relates to a wastewater filter system
comprising a housing having an inlet and a outlet and the housing configured to support a
disposable woven or mesh filter, or a non-woven felt filter therein for filtering a wastewater
stream passing from the inlet to the outlet and wherein the housing is configured to be mounted
in a wastewater flow path downstream of and external to the wastewater source. The filter
system comprises a support structure therein for supporting the filter within the housing. The

wastewater source may be a household appliance such as a washing machine.
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[0007] The housing is mounted between a discharge port of the washing machine and a
drain.

[0008] In one embodiment that filter system comprises a rotatable drive shaft therein and
operably connected to a filter holder for supporting the filter within the housing and wherein one
or both of the filter holder and the filter are rotatable by rotation of the drive shaft for removing
particles from the wastewater by centrifugal force. The filter system is motorized.

[0009] Yet another aspect of the present disclosure relates to a method of removing
particles from a wastewater discharge from a washing machine comprising providing a filter
system having a filter media therein for removing the particles from the wastewater stream;
mounting the filter system within a wastewater flow path and downstream of a discharge port of
the washing machine; and wherein the filter media is a non-woven felt material.

[0010] The filter system may be motorized and use rotational forces within a housing of
the filter system for removing particles from the wastewater discharge. The centrifugal filter
system also removes water from the particles (e.g., lint).

[0011] Alternatively, the filter system comprises a housing having an inlet positioned
above an outlet with the filter media positioned there between and using gravity within the
housing to remove particles from the wastewater discharge.

[0012] Yet another aspect of the present disclosure relates to a method of filtering water
discharged from a household appliance such as a washing machine. The method comprises
utilizing a filter device having a housing and a removable lid. The method comprises connecting
a wastewater stream source to an inlet of the housing and connecting an outlet of the housing to a
discharge tub or drain. The method utilizes a filter device that is configured for use in an “in-
line” system, one that is positioned outside the wastewater source (e.g., external to the appliance)
where the wastewater enters the system and exits the filter system to a drain or a tub. The filter
device may be a gravity filter device or a motorized filter device as described above.

[0013] Another aspect of the present disclosure relates to a method of filtering fine or
micro particles from a wastewater stream before the water enters a sewer system or a septic tank.
The method includes providing a filter medium in a filter device to a wastewater stream. The
stream may be defined as a stream leaving a household appliance and the system positioned

downstream from the appliance and upstream from a drain or tank. The method further
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comprises providing a mounting bracket to the housing of the system for purposes of mounting

the system near the appliance such that the system can effectively operate as an in-line system.
BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a perspective view of a gravity filter system of the present disclosure.

[0015] FIG. 2 is a perspective view of the gravity filter with a side surface removed for

providing a component view of the system.

[0016] FIG. 3 is perspective view of a motorized filter system of the present disclosure.

[0017] FIG. 4 is a cross-sectional side view of the motorized filter system exposing a

filter cage.

[0018] FIG. 5 is a cross-sectional side view of the motorized filter system exposing a

filter.

[0019] FIG. 6 is a front view of the dual stage filter system of the present disclosure.

[0020] F1G. 7 is a side view of a dual stage filter mechanism of the present disclosure.
DETAILED DESCRIPTION

[0021] A filter system is configured to remove debris and particles such as lint, hair, and

other contaminates from household waste water, for example a washing machine discharge. The
heavy duty design of the system allows the system to have an increased usage life span. The
system can be used with a septic system to reduce septic system failures caused by lint.
Additionally, in view of growing environmental concern over microfiber pollution, the system
can also be used with city sewer systems as well. Microfibers are defined as fibers less than 1000
microns in size. According to a recent study, the system can remove over 50% of microfibers
from washing machine discharge with a single stage bag style filter.

[0022] Filters according to this disclosure system may generally be used in residential
and light commercial applications such as apartment buildings or assisted living facilities. Some
jurisdictions enforce the Universal Plumbing Code which states all commercial facilities with
washing machines must install a filtration devise to remove particles larger than %4> from the
washing machine discharge. The filters and devices described herein can be used to fulfill this
requirement. Septic system owners may also use the system described herein to remove lint and
other particles from their waste stream, which reduces the impact of problems created by lint on
septic systems. An additional benefit includes reduced drain and sewer line plugging from lint

and hair.
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[0023] A disposable filter media 10 can be used with a filter system to remove particles
from a wastewater stream. For example, the wastewater stream is a waste water stream from a
household appliance such as a washing machine. The filter 10 is held in a housing where the
waste water stream passes through the housing. The housing is positioned outside of the
appliance such that the housing and thus the filter 10 are external to the appliance. The waste
water is discharged from the appliance and is directed into the housing through an inlet and
passes through the filter media 10 where particles are removed from the waste water stream by
the filter media 10 and the filtered waste water is directed from the housing through an outlet.
[0024] The filter media 10 may comprise a non-woven, felt material or felt like material
capable of capturing particles or otherwise preventing particles in the water from passing through
the housing. Alternatively, the filter media 10 may comprise a woven mesh material.

[0025] The filter media is configured to remove particles being less than about 200
micron in size. For example, the filter media 10 may be configured to remove particles from the
wastewater stream wherein the particles have a size in the range of about 200 micron or less to
about 50 micron or less. In a further example, the filter media 10 may be configured to remove
particles from the wastewater stream wherein the particles have a size in the range of about 200
micron or less to about 1 micron.

[0026] Examples of filter media may include but are not limited to non-woven wool felt
or similar materials. The filter media can be provided in various densities and thicknesses as well
as various degrees of hardness to provide selected filtration for various waste water streams
based on the average or general size of the particles to be removed from the wastewater stream.
As noted above, the filter media 10 may alternatively be a woven or mesh material configured
for the same filtration standards as the non-woven wool felt or similar material filter media 10.
[0027] In an embodiment illustrated in FIGS 1-2, the filter media 10 may be used in a
gravitational filter system 100 wherein the gravitational filter system is provided in a wastewater
stream from an appliance. The gravitational filter system 100 is configured for mounting to an
external surface of the appliance or on a sink wall or other surface external to the appliance such
that the water is drained from the appliance having particles therein and is directed through the
filter system 100 and through the filter media 10. The wastewater stream is directed through the
filter 10 and filter system 100 via gravity. The stream enters the system 100 through an inlet 110

in an upper portion of a housing 112 and into the housing 112 where the filter media 10 is
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positioned inside a filter holder 114. Filtered water having the particles removed then flows out
of the housing 112 through an outlet 116 in a lower portion of the housing 112. That is, when
mounted in an upright position, the inlet 110 is positioned at least partially above the filter media
10 and the inlet 110 and the filter media 10 are positioned above or over the outlet 116. The
outlet 116 may then be operably connected to a drainage tube or provided near a drain or water
receptacle.

[0028] In further detail, the gravitational filter system 100 comprises the housing 112
having an external mounting plate 120 attached thereto. The housing 112 has a removable cover
122 which may be hinged secured to the housing 112. In the embodiment illustrated, the inlet
110 is a water inlet position in the cover 122, however the inlet can be integral to the housing
112 as long as the inlet 110 is connected to an area above the filter 10. The inlet may comprise a
stepped hose connector or is otherwise configured for attaching to a hose or tubing providing the
wastewater flow. An air bleed 124 is also provided to the gravitational filter system housing 112.
[0029] Inside the housing 112 is a filter mount 126 which receives and holds the
removable filter 10. The housing 112 is also configured with an overflow channel 128 for
wastewater directed to the filter 10 and an overflow indicator or sensor 130 may be also provided
for alerting users to a full or spent filter 10 or other condition of the system 100. The filter 10 can
be replaced and the system 100 continuously reused for filtering particles from a wastewater
stream.

[0030] The filter 10 may be provided in any shape and may comprise one or more layers
of filter media. For example, the filter may be provided in a rectangular or cylindrical shape
wherein the filter has side walls and a floor for providing increased surface area for filtration
[0031] The system 100 can be mounted to an external surface of a washing machine for
filtering lint and other particles from the wastewater draining from the machine during washing.
The system is mounted between the machine and a drain and thus is "in-line" with the
wastewater stream, The system is an add-on to standard appliances such that the filter can be
used with pre-existing units.

[0032] In an another embodiment as illustrated in FIG. 3-5, the filter media 10 may be
used in a motorized filter system 200, wherein the motorized filter system 200 is provided in the

wastewater stream from the appliance and is also configured for mounting to an external surface
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of the appliance or other surface such as a sink wall or other upright surface external to the
source of the wastewater stream.

[0033] In further detail, the motorized filter system 200 is illustrated at FIGS. 3-5. The
system 200 comprises a first housing 210 having a removable cover 212 and a water inlet 214
configured for connecting to a tubing for delivering the wastewater stream from the appliance to
the filter system 200. The wastewater stream enters the filter system 200 through the inlet 214
and is directed to a water funnel 216 for controlling flow of the stream into the filter. A water
flow sensor 215 may be provided at or near the inlet 214 to monitor the wastewater stream
flowing into the housing 210 and/or the water level of the wastewater in the filter as the stream
passes through the filter housing 210. A
[0034] Inside the first housing 210 is a second housing, which is a filter mount cage 218
which is operably secured to a drive shaft 220 which is rotationally secured to the first housing
210 via a first and a second bearing 222, 224. The filter mount cage 218 holds a filter therein.
The filter may be the filter media 10 described herein. The filter mount cage 218 is a porous
housing allowing for water to flow therethrough and into the cage 218. The filter mount cage 218
may have a plurality of openings therein for allowing water to flow through. The openings may
be of a first size, greater than about 200 micron to prevent particles greater than the aperture size
from passing through to the filter, while the filter 10 inside the cage 218 removes finer particles
during operation of the filter system 200. As described further below, the filter system 200
utilizes centrifugal force inside the housing 210 to prevent the particles in the wastewater from
exiting the housing with the filtered water stream. The filter cage 218 may include a dual stage
filter with an inner coarse filter and an outer fine filter.

[0035] A liquid seal 226 seals the housing 210 such that the housing 210 can be water
tight. The drive shaft 220 is operably connected to a motor 230 where the motor 230 is secured
to the housing 210 via a motor mount 232. The motor 230 may be an electric motor, although
battery operated motors are also contemplated. Operation of the motor rotates the drive shaft
220, to in turn rotate the filter mount housing 218 and/or the filter 10. Rotation of the filter
mount housing 218 and/or filter 10 allows for increased particle separation from the wastewater
stream via centrifugal force. The water passes through the housing 210 and the filter mount
housing 218 while the particles in the wastewater stream are collected on or in the filter media

10. The filter media 10 may be disposable.
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[0036] The housing 210 is configured with a water collection area 234 positioned in a
lower portion of the housing 210 and adjacent to an outlet 236. The outlet 236 can be coupled to
a tubing for directing the filtered water to a drain for delivery away from the appliance and/or to
a sewer or septic system. The water has been filtered such that particles that can cause damage or
clogging of the drain or septic system and/or otherwise should not be directed to the sewage

system are removed.

[0037] The filter 10 is replaceable by way of removal of the cover 212 from the housing
210. Removing the cover 212 exposes the inside of the housing 210 for cleaning and filter
replacement.

[0038] The housing 210 is also configured for mounting to an external surface of the

appliance or to any upright surface near the wastewater stream.

[0039] The system 200 can also be mounted to an external surface of a washing machine
for filtering lint and other particles from the wastewater draining from the machine during
washing. The system is mounted between the machine and a drain and thus is "in-line" with the
wastewater stream. The system is an add-on to standard appliances such that the filter can be
used with pre-existing units

[0040] A dual stage filter and flow diffuser system is also contemplated to increase not
only the removal rates of the particles but increases the efficiency in doing so and the range of
particle sizes removed.

[0041] A filter system 300 is illustrated generally in FIG. 6. The filter system 300 is
again mountable within a waste or discharge stream, the stream being from an appliance such as
a washing machine to a city sewer or septic system. Use with various household or light
industrial machines is possible and the system may be used in any kind of waste or discharge
stream for fluids with microfiber and other particle contaminants.

[0042] The filter system 300 comprises a filter housing 318, also referred to as a
“canister” 318 and a removable lid 320 therefor. An O-ring may be provided for sealing the
connection of the lid 320 to the housing 318 and for providing a water tight closure of the
housing 318.

[0043] An outer surface of the lid 320 has an inlet 321. The inlet 321 is configured for

connection to the waste or discharge stream and is connected to the source. The inlet 321 may be

CA 3000427 2018-04-06



connected to a hose or tube for delivering wastewater from the source into the system 310 for
filtration. The hose may be connected to a washing machine or other household appliance.

[0044] A filter mechanism is positioned within the housing 318 and is connected to the
lid 320 such that the filter mechanism is configured to receive the wastewater entering the
system from the inlet 321. The lid fits on top of the housing 318 and o-ring. The center of the lid
320 may include a threaded tap for a threaded barb fitting to be installed for the inlet 321. A
diffuser may be installed inside the lid 320 to evenly distribute the discharge into the filter bags
312, 314.

[0045] The filter mechanism comprises a first filter 312, a pre-filter component. The first
filter 312 may be a bag or a rigid filter component. The first filter is configured for removal of
particles having a size greater than about 200 microns. Thus, the first filter 312 may have
apertures or an approximately 200 micron mesh pattern. The filter 312 is approximately a 200
micron filter such that particles greater than about 200 micron will be trapped within the first
filter 312 while the water and particles less than about 200 micron are allowed to flow through
the first filter 312. 3

[0046] The first filter 312 is positioned within a second filter 314, an outer filter. Both
filters 312, 314 are positioned within the housing 318. The outer filter 314 may be a bag or rigid
filter that is larger than the first filter 312 such that the first filter 312 fits within the second filter
314. A space 322 is provided between the outer surface or mesh of the first filter 312 and the
inner surface of the second filter 312. This spacing is configured for collecting particles of a size
less than the mesh diameter of the first filter 312 (particles passing through the first filter, e.g.,
less than about 200 micron in size) wherein the particles are larger than the mesh diameter of the
second filter 314 and for enhancing flow of the water through the system 310. The second filter
314 is a filter having a mesh or aperture size of about 20 micron. That is, the filter 314 is
configured to allow passage of water and particles less than about 20 micron in size there
through while retaining particles larger than about 20 micron in the spacing 322 or otherwise
within the filter mechanism.

[0047] The system 310 can be used with a filter that comprises a plastic bag ring and
mesh filter bag sown to the plastic bag ring. The filter hangs into the canister but does not touch
the bottom of the canister. The filter bag ring sits on top of a lip provided in the filter canister.

The lid fits over the canister and filter holding it in place.
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[0048] The system 310 as illustrated in FIGS. 6-9 includes the filter mechanism
comprising a two piece filtration 312, 14 system that sits inside of the filter canister 318. The
exterior filter 314 provides final filtration of particles less than about 50 microns. The filter may
have a mesh between about 5 micron and about 50 micron such that particles of less than about 5
to about 50 microns are removed from the waste or discharge stream. The interior filter 312 may
provide filtration of particles of about 300 micron to about 200 micron in size such that particles
of less than about 300 to less than about 200 micron are removed from the waste or discharge
stream first. The waste or discharge flows into the interior filter first 312, then into the exterior
filter 314. Both filters comprise an overflow/bypass feature at the top of the filter ring 326 which
allows the discharge to flow over the top of the filter and out of the filter canister 318, in case of
a filter plug.

[0049] The water having passed from the source, through the inlet 321 and into the
housing 318 then passes through the first filter 312 and through the second filter 314. This water
or discharge water has efficiently been filtered through the first and second filters to remove any
particles greater than about 200 micron for example, and any particles greater than about 20
micron in size for example. The filtered water, wherein particles of less than about 20 micron
may remain, passes through the second filter 314 and into a discharge flow path 316. A lower
end of the housing 318 is configured with an opening for a discharge flow path. The discharge
flow path passes from the filters 312, 314 to the outer portion of the housing 318 and to an outlet
328. The outlet 328 is configured for connection to the waste or discharge stream in that the
outlet 328 connects the filter system 310 to a flow path via a hose or tube to a drain, a sewer
system, or a septic system where filtered waste water can safely be discharged.

[0050] The inlet connection 321 and the outlet 328 of the system housing 318 allow for
the system 310 to be positioned between any appliance or mechanism which utilizes a fluid for
functioning.

[0051] The filter mechanism may also be a removable mechanism. The first filter 312 is
positioned within the second filter 314 and upper portions, or openings, of each filter 312, 314
are secured within the housing 318 to the lid 320 by way of connection with a lid ring 324 as
illustrated in FIG. 3. The lid ring secures the first filter 312 and the second filter 314 along with
an overflow mechanism 326 near the top of the housing 318 so that the filters 312, 314 extend
into the housing 328 and are secured to the housing 318 with the lid 320. Once the filter

9
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mechanism has been used sufficiently and/or has collected filtered particles, the lid 318 and ring
324 can be removed from connection with the housing 318 and the filters 312, 314 rinsed and
cleaned and particles removed, or replaced with a new filter mechanism altogether. The
discharged fluid will drain vertically through the system and out the outlet 328 with ease.

[0052] The housing 318 is configured to fit inside the mounting bracket 330 and creates
an open vessel for the filter 312, 314 to be installed. The housing 318 is configured to produce a
small amount of surge capacity for the discharge, and is also configured to be substantially
empty and drained of water when the discharge flow stops (e.g., when a washing machine cycle
is complete). The rubber O-ring may then be installed at the top of the housing 318 to provide a
water tight connection to the lid 320. The housing 318 may also be a bottom draining housing
and includes a threaded tap for a 1” straight nipple to be installed. A discharge hose may then be
connected on the nipple with stainless steel hose clamps to provide a water tight connection at
the outlet 328 for discharge. This allows the discharge hose to be directed to a laundry tub or
other drain receptacle at an angle no greater than about 45 degrees for enhanced filtering and
draining.

[0053] Any of the housings or components described herein may be comprised of a
reinforced plastic material or other sturdy material that is optically transparent for easy viewing
of the amount of particulate filtered from the stream. ‘

[0054] In the embodiments described herein, a discharge hose can be attached to an
outlet via a fitting with stainless steel hose clamps or other fitting mechanisms to provide a water
tight connection.

[0055] The embodiments herein can be used with a washing machine, although the filter
and/or systems described herein can be used with any various appliance or machine where a fluid
such as a waste water or cleaning liquid requires filtering of fine particles before the fluid can be
discarded or directed to a sewer system or septic tank. The systems can be positioned within any
waste fluid flow path or discharge flow path by fluid connection with a waste source via a first
hose or tube at the inlet and connection with discharge flow via a second hose or tube in fluid
connection with the outlet.

[0056] The embodiments herein may also have an outer portion of the housing that is
also configured for installation of the system in various locations. The system can be mounted in

such a manner that maintenance is allowed while the system remains mounted (e.g., filters can be
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removed/replaced/cleaned without removal of the system from the mounting). One or more
mounting brackets is configured to hold the housing while being configured for securing to a
stud, a wall, or another sturdy fixture. The mounting bracket(s) can be attached to a concrete or
stud wall or otherwise to the external surface of the appliance by other clips which secure the
housing in an upright and level position. Securing mechanisms, examples of which include but
are not limited to stainless steel clips hold the cover tightly on the housing to prevent movement
and leaks.

[0057] Elements of the embodiments herein may be combined or replaced with elements
from other embodiments to achieve the function of filtering waste particles from a wastewater
stream. For example, elements of the embodiments described herein may be incorporated into
other embodiments for purposes of filtering lint and other waste debris from the wastewater

stream discharged from a household, industrial or commercial washing machine.
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CLAIMS:

1. A wastewater filter system comprising:

a filter housing having an inlet and a outlet and the housing configured to support a non-
woven felt filter therein for filtering a wastewater stream passing into the inlet into and through
the filter housing to the outlet and wherein the filter housing is configured to be mounted in a
wastewater flow path downstream of and external to a washing machine as the wastewater
source and wherein the filter housing comprises a rotatable drive shaft therein and operably
connected to a filter holder for supporting the filter within the filter housing, and wherein the
filter holder and the filter are rotatable for removing particles from the wastewater by centrifugal

force.

2. The filter system of claim 1, wherein the housing is mounted between a discharge port of

the washing machine and a drain.

3. The filter system of claim 1, wherein the filter system is motorized.
4, A method of removing particles from a wastewater discharge from a washing machine
comprising:

providing a motorized filter system having a filter media therein for removing the
particles from the wastewater stream passed therethrough and wherein the motorized filter
system comprises a housing having a rotatable drive shaft therein and operably connected to a
filter holder for supporting the filter media within the housing and wherein the filter holder and
the filter media are rotatable for removing particles from the wastewater by centrifugal force;
mounting the filter system within a wastewater flow path and downstream of a discharge
port of the washing machine; and

wherein the filter media is a non-woven felt material or a mesh material.

5. The method of claim 4, wherein the filter system uses the rotational forces generated

within the housing of the filter system for removing particles from the wastewater discharge.
12
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6. The method of claim 5 wherein the filter media is configured to remove particles having

a size less than about 200 micron from the wastewater stream.

7. The wastewater filter of claim 1, wherein the filter is configured to remove particles

having a size less than about 200 micron from the wastewater stream.
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