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(57) ABSTRACT

A filtration system and filtration unit are disclosed herein. The
filtration system can include an aquarium and the filtration
unit. The filtration unit can attach to the aquarium. The filtra-
tion unit can include a pump that circulates water through the
filtration unit and a plurality of chambers. The plurality of
chambers of the filtration unit can include a sterilization
chamber, a pre-filtration chamber, and a root chamber. The
sterilization chamber can include a sterilization feature that
sterilizes the water circulating through the filtration unit, the
pre-filtration chamber can remove large objects from the
water, and the root chamber can contain a root network of a
plant.
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AQUARIUM FILTRATION SYSTEM

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/959,663, filed on Aug. 29, 2013,
and entitled “AQUAPONICS PLANT FILTER,” the entirety
of which is hereby incorporated by reference herein.

BACKGROUND

[0002] Animals, typically fish, kept in an aquarium, such as
a fish tank produce waste from excrement and respiration.
Additionally, uneaten food or dead and/or decaying biologi-
cal material such as dead or decaying plants and/or animals
including fish are also a source of waste in an aquarium. These
waste products collect in the aquarium and contaminate the
water. As the degree of contamination rises, the risk to the
health of the aquarium increases and removal of the contami-
nation becomes critical. Filtration is a common method used
for maintenance of healthy aquaria.

[0003] Aquarium filters are critical components of both
freshwater and marine aquaria. Aquarium filters remove
physical and soluble chemical waste products from aquaria,
simplifying maintenance. Furthermore, aquarium filters are
necessary to support life in an aquarium as aquaria are rela-
tively small, closed volumes of water compared to the natural
environment in which most plants and animals, including fish
live. While current filter technology provides many benefits
over unfiltered aquaria, there are still shortcomings in these
designs. Thus, new filtration systems, methods, and devices
are desired.

BRIEF SUMMARY

[0004] One aspect of the present disclosure relate to a fil-
tration system. The filtration system can include an aquarium
that can have a bottom and a plurality of sides that define a
volume that can hold water, and a filtration unit attached to the
aquarium. In some embodiments, the filtration unit can
include a top and a bottom. The filtration unit can have a root
basket that can receive and hold a portion of a root system of
a plant, a root chamber at least partially encompassing the
root basket, which root chamber can hold the root system of
the plant, and which root chamber has a spout proximate to
the top of the filtration unit and an inlet proximate to the
bottom of the filtration unit, and a pump that can pump water
into the filtration unit and can circulate water through the inlet
of the root chamber to the spout of the root chamber.

[0005] In some embodiments, the filtration unit includes a
sterilization chamber. In some embodiments, the pump can
circulate water through the sterilization chamber before cir-
culating the water through the inlet of the root chamber. In
some embodiments, the sterilization chamber can have a UV
LED that can illuminate water passing through the steriliza-
tion chamber. In some embodiments, the filtration unit can
include a pre-filtration chamber that can be separated from
the sterilization chamber by a first wall. In some embodi-
ments, the pump can circulate water over the first wall and
into the pre-filtration chamber.

[0006] Insomeembodiments, the filtration unit can include
a root cage located in the root chamber, which can be
designed to allow water to flow through the root cage. Insome
embodiments, the root cage is at least partially filled with
aggregate. In some embodiments, the aggregate can be at
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least one of lava rocks and activated carbon pellets. In some
embodiments, the filtration unit can include a light support
having a plurality of lights, which lights can illuminate the top
of'the filtration unit. In some embodiments, the light support
is moveable between a first position and a second position,
and in some embodiments, the light support is relatively
closer to the top of the filtration unit in the first position than
in the second position.

[0007] One aspect of the present disclosure relates to a
filtration unit. The filtration unit can include a top, a bottom,
aroot basket proximate to the top of the filtration unit, which
root basket can receive and hold a portion of a root system of
a plant, a root chamber at least partially encompassing the
root basket, which root chamber can include spout and an
inlet proximate to the bottom of the filtration unit, and a pump
that can circulate water from the inlet of the root chamber to
the spout of the root chamber.

[0008] Insomeembodiments, the filtration unit can include
a sterilization chamber. In some embodiments, the pump can
circulate water through the sterilization chamber before cir-
culating the water through the inlet of the root chamber. In
some embodiments, the sterilization chamber can include a
UV LED that can illuminate water passing through the ster-
ilization chamber.

[0009] Insomeembodiments, the filtration unit can include
a pre-filtration chamber, which pre-filtration chamber can be
separated from the sterilization chamber by a first wall. In
some embodiments, the pump can circulate water over the
first wall and into the pre-filtration chamber. In some embodi-
ments, the filtration unit can include at least one unit magnet
and a cover including at least one cover magnet. In some
embodiments, the cover extends over portions of the top of the
filtration unit, and in some embodiments, the cover is secur-
able to top of the filtration unit via the attraction between the
at least one unit magnet and the at least one cover magnet. In
some embodiments, the filtration unit includes a light support
having a plurality of lights, which lights can illuminate the top
of'the filtration unit. In some embodiments, the light support
is moveable between a first position and a second position,
and in some embodiments, the light support is relatively
closer to the top of the filtration unit in the first position that in
the second position.

[0010] Further areas of applicability of the present disclo-
sure will become apparent from the detailed description pro-
vided hereinafter. It should be understood that the detailed
description and specific examples, while indicating various
embodiments, are intended for purposes of illustration only
and are not intended to necessarily limit the scope of the
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG.1isa perspective view of one embodiment of a
filtration system.

[0012] FIG. 2 is a perspective view of one embodiment of a
filtration unit with a cover attached.

[0013] FIG. 3 is a bottom view of one embodiment of a
filtration unit.
[0014] FIG. 4 is a perspective view of one embodiment of a

filtration unit without a cover attached.

[0015] FIG. 5 is a side-section view of one embodiment of
a filtration unit.
[0016] FIG. 6 is a side-section view of one embodiment of

a filtration unit with a flow channel.



US 2015/0060340 Al

[0017] FIG.7is a front-section view of one embodiment of
a filtration unit.
[0018] FIG. 8is a front-section view of one embodiment of

a filtration unit with a flow channel.

[0019] FIG. 9 is a side-section view of one embodiment of
a filtration unit showing the spout.

[0020] In the appended figures, similar components and/or
features may have the same reference label. Where the refer-
ence label is used in the specification, the description is appli-
cable to any one of the similar components having the same
reference label. Further, various components of the same type
may be distinguished by following the reference label by a
dash and a second label that distinguishes among the similar
components. If only the first reference label is used in the
specification, the description is applicable to any one of the
similar components having the same first reference label irre-
spective of the second reference label.

DETAILED DESCRIPTION

[0021] The ensuing description provides preferred exem-
plary embodiment(s) only, and is not intended to limit the
scope, applicability or configuration of the disclosure. Rather,
the ensuing description of the preferred exemplary embodi-
ment(s) will provide those skilled in the art with an enabling
description for implementing a preferred exemplary embodi-
ment. It is understood that various changes may be made in
the function and arrangement of elements without departing
from the spirit and scope as set forth in the appended claims.
[0022] Someembodiments relate to a filtration unit that can
use the biological processes of a plant to filter water, and
particularly to filter water from an aquarium. In such an
embodiment, the filtration unit can be configured to provide
water circulation through the root network of the plant. In
such an embodiment, as the degree of water circulation
through the root network of the plant increases, so does the
degree of filtration achieved by the filtration unit and the
degree of nourishment provided to the plant. The proper
functioning of the filtration unit can be achieved by preparing
water for circulation through the root network of the plant,
facilitating the conversion of biological objects/debris in the
water to nutrients usable by the plant, and maintaining a
desired level of circulation through the filtration unit.

[0023] Insomeembodiments, the filtration unit can include
one or several features to prepare the water for being circu-
lated through the root network of the plant. In some embodi-
ments, this preparation can include, for example, the elimi-
nating of large objects from the water. In some embodiments,
such large objects can obstruct water to flow through the root
network of the plant, and can thus limit the effectiveness of
the filtration unit. These large object can be removed by one
or several sedimentation chambers/areas, one or several
sponges, one or several separators, or the like.

[0024] Insomeembodiments, the filtration unit can include
one or several features to facilitate root growth and/or to
facilitate the conversion of biological material to nutrients
usable by the plant. In some embodiments, this conversion of
biological material into nutrients usable by the plant can be
performed by bacteria. In some embodiments, the filtration
unit can include one or several features to facilitate the growth
of'these bacteria. In one particular embodiment, the filtration
unit can include a cage that can contain an aggregate. The
cage can be designed so as to allow the flow of water through
the cage and to allow the growth of the plant roots into and
through the cage. The aggregate can be contained in the cage
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and the aggregate can provide a surface area on which these
bacteria can grow. The aggregate can be any type of aggre-
gate, but in some embodiments, the aggregate can include
particulates that be selected so as to have a large surface area
to allow the growth of a greater number of bacteria. This large
surface area can be achieved by, for example, decreasing the
average size of the particulates, or by increasing the average
porosity of the particulate.

[0025] Insomeembodiments, the filtration unit can include
one or several pumps that can be configured to circulate water
from the aquarium through the filtration unit and back into the
aquarium. The one or several pumps can be sized and shaped
to provide a desired level of water circulation through the
filtration unit. Additionally, in some embodiments, the filtra-
tion unit can include one or several lights that can be posi-
tioned so as to illuminate the plant and to facilitate growth of
the plant.

[0026] The combination of some or all of these features
results in a filtration unit that can maintain the health of an
aquarium over an extended period of time while requiring
minimal maintenance and that simultaneously maintains the
health of the plant over an extended period of time while
requiring minimal maintenance. Thus, the combination ofthe
above mentioned features can create a balanced ecosystem in
which both the plant and the inhabitants of the aquarium such
as, for example, fish, can survive with minimal maintenance
and intervention.

[0027] With reference now to FIG. 1, a perspective view of
one embodiment of a filtration system 100 is shown. In some
embodiments, filtration system 100 can be sized for a home
aquarium, and in some embodiments, filtration system 100
can be sized for aquaculture.

[0028] Filtration system 100 includes an aquarium 102
having a top 104, a bottom 106 defined by a base plate 108,
and sides 110 extending from the base plate 108 to the top
104. The combination of base plate 108 and sides 110
together defines an internal volume 112 of aquarium 102 that
can, in some embodiments, contain water and plants and
animals living in the water. Aquarium 102 can comprise any
desired shape and size and can be made from a variety of
materials. In some embodiments, aquarium 102 can hold any
volume of water including, for example, 0.01 gallons, 0.1
gallons, 0.5 gallons, 1 gallon, 2 gallons, 5 gallons, 10 gallons,
25 gallons, 50 gallons, 100 gallons, 500 gallons, 1,000 gal-
lons, 10,000 gallons, 100,000 gallons, 1,000,000 gallons,
and/or any other or intermediate volume of water. In the
embodiment depicted in FIG. 1, aquarium 102 comprises a
rectangular prism that can be made of a transparent material
such as, for example, acrylic, polycarbonate, or the like.
[0029] Filtration system 100 can include a filter unit 120,
also referred to herein as the filtration unit. Filter unit 120 can
be configured to allow the circulation of water through a root
system of a plant that can be contained in filter unit 120. Filter
unit 120 can include a body 122 that can include a top 124, a
bottom 126, and a plurality of sides 128 connecting the top
124 and the bottom 126 of filter unit 120. Body 122 can
include an inlet (not shown) located in or near bottom 126
through which water can enter body 122 and a spout 130 via
which water can leave body 122. Body 122 of filter unit 120
can comprise a variety of shapes and sizes and can be made
from a variety of materials. In some embodiments, body 122
of filter unit 120 can be made from a polymer such as, for
example, a thermoplastic including, for example, acryloni-
trile butadiene styrene (ABS), that can, in some embodi-
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ments, have a coating to prevent the growth of algae and/or
undesired bacteria on body 122.

[0030] Filter unit 120 can include a light support 132. Light
support 132 can be movably attached to body 122 of filter unit
120. In one embodiment, light support 132 can be moved
from a first position relative to top 124 of body 122 to a second
position relative to top 124 of body 122. In some embodi-
ments, the first position relative to top 124 of the body 122 can
be relatively closer to top 124 of body 122 than the second
position. This movable attachment of light support 132 to
body 122 can allow for the growth of the plant.

[0031] Light support 132 can include a support plate 134
and one or several vertical supports 136. Support plate 134
can support one or several lights and/or light sources includ-
ing, for example, one or several light bulbs, filaments, light
emitting diodes (LEDs), or the like. In some embodiments,
the support plate can support 3,4, 5, 6,7, 8,9, 10, 12, 15, 20,
25, 50, and/or any other or intermediate number of lights. In
some embodiments, these lights can be configured to illumi-
nate top 124 of body 122, and particularly to illuminate the
plantto facilitate growth of the plant. These lights can provide
electromagnetic radiation of any desired wavelength and can,
for example, generate light across the visible spectrum and/or
generate visible light from a portion of the visible spectrum
such as, for example, colored light. The lights can be located
in a connector 138 which can include features to electrically
connect the lights to a power sources. The connector can have
any desired shape, and in some embodiments, connector 138
can comprise a T-shape.

[0032] AsseeninFIG. 1, vertical supports 136 extend from
support plate 134 and connect to body 122. In some embodi-
ments, a wire 140 can extend along a portion of vertical
supports 136 and can electrically connect, at one end, with
connector 138 and/or with the lights, and at the other end
either directly or indirectly with a power source. Wire 140 can
comprise a variety of shapes and sizes and can be made from
a variety of materials. In some embodiments, wire 140 can
comprise a conductive material and can conduct electricity to
connector 138 and/or the lights.

[0033] In some embodiments, filter unit 120 and particu-
larly body 122 can include one or several mounting features.
These mounting features can be configured for attaching filter
unit 122 and particularly body 122 to aquarium 102. In the
embodiment depicted in FIG. 1, the mounting feature com-
prises a slot 140. Slot 140 can be sized and shaped to receive
one or more of sides 110 of aquarium 102. Slot 140 can extend
from bottom 126 of body 122 towards top 124 of body 122.
[0034] With reference now to FIG. 2, a perspective view of
one embodiment of the filter unit 120 is shown. Filter unit 120
includes body 122 having top 124, bottom 126, and sides 128
extending therebetween. Spout 130 is located in one of sides
128 between top 124 and bottom 126 of body 122. As further
seen, filter unit 120 includes light support 132 including
support plate 134 and vertical support 136. The light support
132 can comprise any desired size and shape and can be made
from any desired material. In some embodiments , the light
support 132 can comprise a heat resistant polymer such as, for
example, polycarbonate. In some embodiments, use of a heat
resistant polymer such as, for example, polycarbonate can
allow the mounting of the lights directly into and/or onto the
light support 132.

[0035] Filter unit 120 further includes a cover 200. Cover
200 can overlay and protect portions of filter unit 120 and can
particularly overlay and protect all or portions of the root
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network of the plant. Cover 200 can comprise a variety of
shapes and sizes and can be made of a variety of materials. In
the embodiment of FIG. 2, cover 200 overlays top 124 of body
122 and extends from top 124 to bottom 126 along side 128
containing spout 130.

[0036] Cover 200 can be configured to be removable from
body 122 in any desired direction.

[0037] In the embodiment of FIG. 2, cover 200 can be
removed from body 122 in the direction indicated by arrow
203. Advantageously, removal of cover 200 in the direction
indicated by arrow 203 protects the plant from damage that
could occur if cover 200 was removed in other directions. The
cover 200 can comprise a variety of shapes and sizes, and can
be made from a variety of materials. In some embodiments,
the cover 200 can be made from a polymer such as, for
example, polycarbonate.

[0038] In some embodiments, cover 200 can be attached
and/or secured to body 122. This securement can prevent
cover 200 from falling from body 122 and can likewise pre-
vent damage to the plant that could occur from such a fall. In
some embodiments, cover 200 can be attached and/or secured
to body 122 via one or several magnets 201 located on and/or
integrated in cover 200. Magnets 201, also referred to herein
as cover magnets, can mate with corresponding magnets, also
referred to herein as unit magnets or filter unit magnets,
located on body 122.

[0039] Filter unit 120 can further include a root basket 202
that can be connected to body 122. Root basket 202 can
receive a plant and can contain a portion of the plant and of the
root network of the plant. In some embodiments, root basket
202 can be further configured to receive media in which the
plant can grow. This media can include, for example, dirt,
sand, clay, moss, one or several sponges, a combination of the
previously listed media, or the like. In some embodiments,
root basket 202 can comprise one or several slats 204 and one
or several inter-slat spaces 206 between slats 204. In some
embodiments, inter-slat spaces 206 can be sized and shaped
to allow the root network of the plant to grow outside of root
basket 202, but also sized and shaped to retain, for example,
the media within root basket 202.

[0040] AsseeninFIG. 2, root basket 202 extends to top 124
of'body 122. In some embodiments, light support 132 can be
positioned so that support plate 134 is proximate to and/or in
contact with top 124 and/or the portion of cover 200 overlay-
ing top 124. In such a position, support plate 134 can facilitate
germination of one or several seeds contained in media in root
basket 202 by limiting airflow to root basket 202 and thereby
preventing the drying of the media.

[0041] In some embodiments, the cover 200 can include a
plant aperture 208. The plant aperture 208 can be positioned
to overlay root basket 202 when cover 200 is positioned on
body 122, and particularly can allow a plant to extend from
within body 122 to outside of body 122. In some embodi-
ments, plant aperture 208 can be enclosed on all sides, and in
some embodiments, and as depicted in FIG. 2, plant aperture
208 is not enclosed on all sides, but rather has an open side
210. Advantageously, open side 210 allows cover 200 to be
slidably removed from body 122 without damaging the plant.

[0042] In some embodiments, cover 200 includes a spout
aperture 212. Spout aperture 212 can be sized and shaped to
allow all or portions of spout 130 to extend through cover 300.
Advantageously, spout aperture 212 can prevent removal of
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cover 200 in directions other than indicated by arrow 203, and
can thereby prevent damage to the plant when cover 200 is
removed from body 122.

[0043] With reference now to FIG. 3, a bottom view of one
embodiment of filter unit 120 is shown. As seen, filter unit 120
can include body 122 having bottom 126, and light support
132 including support plate 134, and connector 138. As seen,
connector 138 can include lights 300, that were discussed
above. As further seen in FIG. 3, light support 132 can con-
nect to body 122 via receiving apertures 302, and particularly,
vertical supports 136 can extend into and/or through receiv-
ing apertures 302. In some embodiments, receiving apertures
302 can be sized and shaped to securingly receive vertical
supports 136 so that vertical supports 136 do not move rela-
tive to receiving apertures 302 unless an external force is
applied to light support 132.

[0044] As further seen in FIG. 3, in some embodiments,
body 122 can include one or several apertures 304. Apertures
304 can be located in bottom 126 of body 122, proximate to
bottom 126 of body 122, and/or at any other location on body
122. In some embodiments, apertures 304 can allow water to
pass into body 122, and in some embodiments, can allow
water to be pumped into body 122.

[0045] With reference now to FIG. 4, a perspective view of
one embodiment of filter unit 120 is shown with cover 200
removed. As seen, filter unit 120 can include body 122 having
top 124, bottom 126, sides 128 extending between top 124
and bottom 126, and spout 130. Filter unit 120 can further
include light support 132 including support plate 134, and
vertical supports 136. As further seen in FIG. 4, filter unit 120
can include root basket 202 having slats 204 and inter-slat
spaces 206.

[0046] Body 122 defines several chambers that contain fea-
tures to perform different functions. Body 122 includes a
sterilization chamber 500 that is covered by a sterilization-
chamber cover 400. Sterilization chamber 500 can be fluidly
connected with apertures 304 and can include a pump that
pumps water through apertures 304 and circulates the water
throughout filter unit 120. Sterilization chamber 500 can
additionally include one or several features configured to
sterilize the water passing through the sterilization chamber,
and particularly to kill any algae or bacteria in the water
passing through the sterilization chamber. In one embodi-
ment, these features can include, for example, one or several
sterilization chemicals, one or several sterilization lights, or
the like. In one embodiment, for example, the one or several
sterilization lights can comprise one or several UV lights, and
particularly one or several UV light emitting diodes (UV
LEDs).

[0047] Adjacent to sterilization chamber 500 is a pre-filtra-
tion chamber 402. In some embodiments, pre-filtration cham-
ber 402 can include one or several features configured to
remove some objects from the water circulated through filter
unit 120 including, for example, some suspended objects
and/or some organic objects. In some embodiments, the pre-
filtration chamber 402 can prevent these suspended objects
from entering the root network of the plant, and potentially
clogging the root network of the plant. In some embodiments,
pre-filtration chamber 402 can be configured to eliminate
these objects via sedimentation and/or via filtration. In some
embodiments, pre-filtration chamber 402 can include, for
example, a filtration member that can remove large objects
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from the circulating water and that can disrupt the flow of
water through pre-filtration chamber 402 to facilitate sedi-
mentation.

[0048] Adjacent to pre-filtration chamber 402 is a root
chamber 404. Root chamber 404 hold some or all of the root
network of the plant and/or contains some or all of root basket
202. Root chamber 404 can be fluidly connected to pre-
filtration chamber 402 and can extend from bottom 126 of
body 122 to spout 130 of body 122.

[0049] Asadditionally seen in FIG. 4, body 122 can include
unit magnets 406 that can interact with cover magnets 201 to
secure cover 200 to body 122. Both unit magnets 406 and
cover magnets 201 can comprise a variety of shapes, types,
and sizes, and can be located in and/or on any desired portion
of'body 122 and/or cover that allows the securing of cover 200
to body 122.

[0050] With reference now to FIG. 5, a side-section view of
one embodiment of filtration unit 120, taken along cutting
plane A-A of FIG. 4, is shown. Filtration unit 120 includes
body 122 having top 124, bottom 126 with aperture 304, and
sides 128 extending between top 124 and bottom 126, and
light support 132 including support plate 134, vertical support
136, and

[0051] Growth of bacteria responsible for the of biological
objects in the water biodegradation the gradation Such as, for
example, the greater the degree of filtration achieved by the
filtration unit and connector 138. Cover 200 is positioned to
overlay top 124 of body 122.

[0052] As seenin FIG. 5, body 122 includes a sterilization
chamber 500 having those features discussed above. In some
embodiments, sterilization chamber 500 includes a pump 502
that can be located proximate to bottom 126 of body 122
and/or proximate to apertures 304.

[0053] Pump 502 can comprise any desired type of pump,
and can be sized to circulate a desired amount of water
through body 122. In some embodiments, pump 502 can be
configured to circulate approximately 10 gallons per minute,
approximately 20 gallons per minute, approximately 30 gal-
lons per minute, approximately 50 gallons per minute,
approximately gallons per minute, approximately 60 gallons
per minute, approximately 70 gallons per minute, approxi-
mately 100 gallons per minute, between 20 and 100 gallons
per minute, between 40 and 80 gallons per minute, between
50 and 60 gallons per minute, and/or any other or intermediate
number of gallons per minute. As used herein, “approxi-
mately” includes values within +/-20 percent, +/-10 percent,
+/=5 percent, +/-1 percent, and/or any other or intermediate
percent of the indicated value. A person of skill in the art will
appreciate that the circulation rate of pump 502 will depend
on the size of aquarium 102 and filtration needs.

[0054] Insome embodiments, pump 502 can be connected
to a controller that can control the operation of pump 502, and
in some embodiments, can likewise control the operation of
the lights 300. In some embodiments, the controller can con-
trol the pump rate, the pump duty, whether pump 502 is
powered, or the like. In some embodiments, the controller can
control the operation of the lights, including, for example,
which of the lights is on, the intensity of the lighting, the duty
cycle of the lighting, the color of the lighting, or the like.

[0055] In some embodiments, sterilization chamber 500
can be covered by sterilization-chamber cover 400, and in
some embodiments, sterilization chamber 500 can include a
sterilization feature 504, which can be configured to sterilize
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the circulated water and/or to kill bacteria and/or algae in the
water. In some embodiments, sterilization feature 500 can be,
for example, a UV LED.

[0056] Body 122 further includes pre-filtration chamber
402 that can be separated from sterilization chamber 500 and
pump 502 by a first wall 506. In some embodiments, first wall
506 can extend from bottom 126 towards top 124 of body 122,
and can terminate before reaching top 124 of' body. In such an
embodiment, first wall 506 does not contact sterilization-
chamber cover 400, but rather leaves a space between itself
and sterilization-chamber cover 400.

[0057] In some embodiments, as water is circulated
through body 122, pump 502 fills up sterilization chamber
500 and water then flows over first wall 506 into pre-filtration
chamber 402 as indicated by arrow 507. In some embodi-
ments, pre-filtration chamber 402 can include a filtration fea-
ture 508 that can remove some objects from the water circu-
lated through filter unit 120 including, for example, some
suspended objects and/or some organic objects. In some
embodiments, filtration feature 508 can be a sponge, and
particularly a large pore sponge configured to filter objects
from water that are larger than 0.1 mm, 0.2 mm, 0.5 mm, 1.0
mm, 1.5 mm, 2 mm, 2.5 mm, 3 mm, 5 mm and/or any other or
intermediate size. In some embodiments, the sponge can be
held within a sponge holder. Filtration feature 508 can be
located on bottom 126, and in some embodiments, can be
located proximate to bottom 126. In some embodiments,
filtration feature 508 can be positioned approximately 0.1
inches, 0.2 inches, 0.5 inches, 1.0 inches, 1.5 inches, 2 inches,
2.5 inches, 3 inches, and/or any other or intermediate distance
from bottom 126.

[0058] In some embodiments, pre-filtration chamber 402
can include a second wall 509 that separates pre-filtration
chamber 402 from root chamber 404. In such an embodiment,
second wall 509 can be positioned above bottom 126 so as to
create an inlet 510 into root chamber 404 from pre-filtration
chamber 402. In some embodiments, second wall 509 can be
positioned approximately 0.1 inches, 0.2 inches, 0.5 inches,
1.0 inches, 1.5 inches, 2 inches, 2.5 inches, 3 inches, and/or
any other or intermediate distance from bottom 126. Advan-
tageously, placement of inlet 510 proximate to bottom can
resultin better circulation of water through root chamber 404,
and can result in better and more efficient filtration of the
water and better and more efficient feeding of the plant.
[0059] In the embodiment depicted in FIG. 5, as water
enters into pre-filtration chamber 402 over first wall 506, it
impinges upon filtration feature 508 and large objects are
removed from water. After passing through filtration feature
508, water passes through inlet 510 into root chamber 404.
[0060] With reference now to FIG. 6, a side-section view,
taken along cutting plane A-A of FIG. 4, of one embodiment
of a filtration unit 120 with a flow channel 600 is shown.
Filtration unit 120 shown in FIG. 6 includes the same features
as filtration unit 120 shown in FIG. 5, but additionally
includes flow channel 600. Flow channel 600 can be posi-
tioned in sterilization chamber 500 and can receive water
from pump 502 and direct water past sterilization feature 504
and into pre-filtration chamber 402. In some embodiments,
and as seen in FIG. 6, sterilization feature 504 can protrude
into flow channel 600 so that water in flow channel can be
sterilized.

[0061] With reference now to FIG. 7, a front-section view
of'one embodiment of a filtration unit 120, taken along cutting
plane B-B shown in FIG. 4 and facing towards spout 130, is
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shown. Filter unit 120 includes body 122 having top 124,
bottom 126, and spout 130 and light support 132 having
support plate 134 and connector 138. Cover 200 is positioned
ontop 124 of body 122, and root basket 202 is extending into
body 122.

[0062] Filter unit 120 includes sterilization-chamber cover
400 from which sterilization feature 504 extends. As men-
tioned above, water is sterilized by sterilization feature 504
when passing through sterilization chamber 500. After ster-
ilization, water passes over first wall 506 and into pre-filtra-
tion chamber 402, where water passes through filtration fea-
ture 508 and through inlet 510 in second wall 509 and into
root chamber 404 as indicated by arrow 701.

[0063] Root chamber 404 includes cage 700 that can be
configured to contain all or portions of the root network of the
plant. Cage 700 can include one or several cage slats 702 and
one or several inter-slat cage spaces 704. Cage slats 702 and
inter-slat cage spaces 704 can be designed to allow water to
pass through cage 700 but to retain aggregate 706 within cage
702.

[0064] Aggregate 706 can be contained in cage 702 and
aggregate 706 can provide a surface area on which bacteria
can grow, which bacteria can, for example, generate nutrients
for the plant from biological material in the water. Aggregate
706 can be any type of aggregate, but in some embodiments,
aggregate 706 can be selected so as to have a large surface
area to allow the growth of a greater number of bacteria.
Specifically, in some embodiments, aggregate 706 can be a
lava rocks, pumice pieces, activated charcoal pellets, carbon
pellets, or the like. In some embodiments, aggregate 706 can
fill all or portions of cage 700.

[0065] As seen in FIG. 7, and as indicated by arrows 708,
water can pass through cage 700, and simultaneously through
root chamber 404 from proximate to bottom 126 of body 122
to spout 130 of body 122.

[0066] With reference now to FIG. 8, a front-section view,
taken along cutting plane B-B shown in FIG. 4, of one
embodiment of a filtration unit 120 with a flow channel 130 is
shown. Filter unit 120 includes body 122 having top 124,
bottom 126, and spout 130. Filter unit 120 further includes
sterilization feature 504 that extends into flow channel 600.
When water fills sterilization chamber 500, water is sterilized
by sterilization feature 504 and passes through flow channel
600, over first wall 506, and into pre-filtration chamber. The
water then passes through inlet 510 under second wall 509 as
indicated by arrow 701 and into root chamber 404. In root
chamber 404, water passes through cage 700 containing
aggregate 706 and root system 804 of plant 800.

[0067] AsseeninFIG. 8, plant 800 can be planted in media
802, which can be sand, clay, dirt, moss, sponge, or any other
desired material, and contained in root basket 202. As further
seen, root network 804 of plant 800 includes roots 806 that
can extend into and/or through cage 700. In some embodi-
ments, plant 800 can be selected to fill a filtration need.
Specifically, in some embodiments, plant 800 can be selected
to filter one or several chemicals or chemical compositions
from the water, which one or several chemicals or chemical
composition can have a biological source, such as a plant or
animal, or a non-biological source such as, for example, a
factory, a dump, radioactive waste, or the like. These non-
biological chemicals can include, for example, one or several
hydrocarbons like gasoline.

[0068] With reference now to FIG. 9, is a side-section view
taken at cutting plane C-C in FIG. 4 and showing one embodi-
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ment of filtration unit 120 is shown. Filtration unit 120
includes body 122 having top 124, bottom 126, and spout
130, and light support 132 including support plate 134, ver-
tical support 136, connector 138 , and lights 300. Top 124 of
body 122 is overlaid by cover 200, and root basket 202 par-
tially overlays top 124 and extends into root chamber 404.
[0069] Asseenin FIG. 9, water flows through cage 700 and
through root chamber 404 as indicated by arrow 708 from
proximate to bottom 124 of body 122 to spout 130, and then
flows out of root chamber 404 and out of body 122 via spout
130 as indicated by arrow 900. In some embodiments, as root
basket 202 extends into root chamber 404, root chamber 404
at least partially encompasses root basket, and water wets
portions of root basket 202, media contained by root basket
202, and/or roots 806 of root network 804 of plant 800 in root
basket. The positioning of root basket 202 so that at least
portions of root basket 202 are wet by water allows for the
germination of seeds in root basket 202 and the growth and
survival of a plant that has not yet developed a root network
that extends into the root chamber.

[0070] A number of variations and modifications of the
disclosed embodiments can also be used. Specific details are
given in the above description to provide a thorough under-
standing of the embodiments. However, it is understood that
the embodiments may be practiced without these specific
details. For example, well-known circuits, processes, algo-
rithms, structures, and techniques may be shown without
unnecessary detail in order to avoid obscuring the embodi-
ments.

[0071] While the principles of the disclosure have been
described above in connection with specific apparatuses and
methods, it is to be clearly understood that this description is
made only by way of example and not as limitation on the
scope of the disclosure.

What is claimed is:

1. A filtration system comprising:

an aquarium, wherein the aquarium comprises a bottom

and a plurality of sides that define a volume configured

to hold water; and

a filtration unit attached to the aquarium, the filtration unit

having a top and a bottom, the filtration unit comprising:

aroot basket configured to receive and hold a portion of
a root system of a plant;

a root chamber at least partially encompassing the root
basket, wherein the root chamber is configured to hold
the root system of the plant, wherein the root chamber
has a spout proximate to the top of the filtration unit
and an inlet proximate to the bottom of the filtration
unit; and

a pump configured to pump water into the filtration unit
and to circulate water through the inlet of the root
chamber to the spout of the root chamber.

2. The filtration system of claim 1, wherein the filtration
unit further comprises a sterilization chamber.

3. The filtration system of claim 2, wherein the pump is
configured to circulate water through the sterilization cham-
ber before circulating the water through the inlet of the root
chamber.

4. The filtration system of claim 3, wherein the sterilization
chamber comprises a UV LED configured to illuminate water
passing through the sterilization chamber.

5. The filtration system of claim 4, further comprising a
pre-filtration chamber, wherein the pre-filtration chamber is
separated from the sterilization chamber by a first wall.
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6. The filtration system of claim 5, wherein the pump is
configured to circulate water over the first wall and into the
pre-filtration chamber.

7. The filtration system of claim 1, further comprising a
root cage located in the root chamber, wherein the root cage is
configured to allow water to flow through the root cage.

8. The filtration system of claim 7, wherein the root cage is
at least partially filled with aggregate.

9. The filtration system of claim 8, wherein the aggregate
comprises at least one of lava rocks and activated carbon
pellets.

10. The filtration system of claim 1, wherein the filtration
unitcomprises a light support comprising a plurality of lights,
wherein the lights are configured to illuminate the top of the
filtration unit.

11. The filtration system of claim 10, wherein the light
support is moveable between a first position and a second
position, wherein the light support is relatively closer to the
top of the filtration unit in the first position than in the second
position.

12. A filtration unit comprising:

a top;

a bottom;

a root basket proximate to the top of the filtration unit,

wherein the root basket is configured to receive and hold
a portion of a root system of a plant;

a root chamber at least partially encompassing the root
basket, wherein the root chamber comprises a spout and
an inlet proximate to the bottom of the filtration unit; and

a pump configured to circulate water from the inlet of the
root chamber to the spout of the root chamber.

13. The filtration unit of claim 12, further comprising a

sterilization chamber.

14. The filtration unit of claim 13, wherein the pump is
configured to circulate water through the sterilization cham-
ber before circulating the water through the inlet of the root
chamber.

15. The filtration unit of claim 14, wherein the sterilization
chamber comprises a UV LED configured to illuminate water
passing through the sterilization chamber.

16. The filtration unit of claim 15, further comprising a
pre-filtration chamber, wherein the pre-filtration chamber is
separated from the sterilization chamber by a first wall.

17. The filtration unit of claim 16, wherein the pump is
configured to circulate water over the first wall and into the
pre-filtration chamber.

18. The filtration unit of claim 12, further comprising:

at least one unit magnet; and

a cover comprising at least one cover magnet, wherein the
cover extends over portions of the top of the filtration
unit, and wherein the cover is securable to top of the
filtration unit via the attraction between the at least one
unit magnet and the at least one cover magnet.

19. The filtration system of claim 12, wherein the filtration
unitcomprises a light support comprising a plurality of lights,
wherein the lights are configured to illuminate the top of the
filtration unit.

20. The filtration system of claim 19, wherein the light
support is moveable between a first position and a second
position, wherein the light support is relatively closer to the
top of the filtration unit in the first position that in the second
position.



