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PLANT GROWTH APPARATUS AND METHOD OF FORMATION THEREOQOF

CLAIM OF PRIORITY

[0001] This application claims priority to the U.S. Utility Patent Application No. 18/512,407 titled
“PLANT GROWTH APPARATUS AND METHOD OF FORMATION THEREOF” filed on
November 17, 2023.

FIELD OF TECHNOLOGY

[0002] This disclosure relates generally to the field of plant growth apparatuses and associated
methods of formation are described, and more particularly to a plant growth apparatus in the form of a

paludarium, and its associated methods of formation.

BACKGROUND

[0003] A plant growth apparatus may be used commercially to grow plants for hobbyists, educational
institutions, research purposes, decorative purposes, and/or conservation purposes. The plant growth
apparatus may be used for hobby and/and decorative purposes. For example, the plant growth apparatus
may be used non-commercially by gardening enthusiasts and/or educational institutions to form a
microenvironment to foster plant growth despite an incompatible ambient environment. In addition,
the plant growth apparatus may be used non-commercially to add visual beauty and/or interior design
to one's home, business, and/or office.

[0004] The plant growth apparatus may be bulky and/or inefficient. The plant growth apparatus may
utilize either a stair-step like configuration wherein plants are placed within the stair-case like mounts.
The stair-case configurations may cause the apparatus to have a large footprint, taking up large amounts

of valuable growing space. Stair-case mounts may also limit the available means of watering. Stair-case
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like mounts may require for continuous root soaking and/or continuous root exposure, but the plant
growth apparatus may not allow for simultaneous root soaking and/or root exposure.

[0005] Unfortunately, aquatic and/or semi-aquatic plants may die in the plant growth apparatus
because they may be overwatered with continuous root soaking and/or underwatered continuous root
exposure. Similarly, the plant growth apparatus in an aquarium configuration may submerge entire
plants and may create a large footprint because plants may not be stacked, and if they are stacked within
the aquarium, the health and quality of the plants may deteriorate resulting in the need for more filtration
and/or more maintenance for the aquarium system. The large footprint of the plant growth apparatus
may pose numerous problems. Users may not have the space within their residence and/or business to
house the plant growth apparatus, and if they do, the plant growth apparatus may be bulky and heavy,
thus making moving the plant growth apparatus difficult. The large footprint of the plant growth
apparatus may further pose a tripping hazard, cause aesthetic disruptions, cause deterioration of flooring,
require an immense amount of energy consumption, be susceptible to breaking/malfunctioning, and/or
pose challenges when attempting to clean the plant growth apparatus.

[0006] Therefore, the plant growth apparatus may be inefficient and specialized to grow only one sub-
category of plants (e.g. aquatic, semi-aquatic, and/or terrestrial). The plant growth apparatus may use
excessive water which may lead to increased costs for growers. Plant growth apparatus may also lack
environmental efficiency as the mildew unintentionally grown therein may spoil otherwise healthy
plants and the mildew may infest the entirety of the apparatus. Furthermore, the plant growth apparatus
may have problems maintaining humidity, problems regulating temperature, water quality problems,
aesthetic challenges, and/or space and growth limitations such as poor root binding and overall size
constraints. Together, these issues may lead to plant health issues including plant disease, pest

infestations, and/or nutrient deficiencies.
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SUMMARY

[0007] Disclosed is a system of plant growth apparatus and a method of formation thereof. In one
aspect, a plant growth apparatus includes a vapor duct, a plurality of cascade points, a plurality of
mounts, a plurality of spill throughs, a reservoir, a water return, and a vaporizer. The vapor duct is
formed through a plant wall to allow the passage of vapor into a plant enclosure. The vapor duct is
situated at a top portion of the plant wall. The plant wall, a right wall, a left wall, and a front wall
forms the plant enclosure. The plurality of cascade points are perforated into the plant wall to allow
passage of water from a trough located behind the cascade points of the plant wall. The cascade
points are positioned below the vapor duct. The plurality of mounts are attached to the plant wall.
The plurality of mounts include a plurality of plant receivers. Plants are set into the plurality of plant
receivers of the mounts and the roots of the plants occupy a root space formed by the plant wall and
the mounts.

[0008] The plurality of spill throughs are cut into the plurality of mounts. The plurality of spill
throughs allow water to enter the root space after moving down along the plant wall from the cascade
points. The plurality of spill throughs allow [or a portion of the water to move (o a pool below the
plurality of mounts. The reservoir behind the plant wall is formed from a reservoir wall, a rear wall,
the left wall, and the right wall of the plant enclosure. The trough is situated between the plant wall
and the reservoir wall. The reservoir is located behind the trough. The reservoir fills the trough with
water by spilling water over the reservoir wall into the trough which causes the water to flow through
the cascade points.

[0009] An interchamber space is situated between the plant enclosure and the reservoir. The
interchamber space is formed from the left wall, the right wall, a back of the plant wall, a front of

the reservoir wall, and a bottom of the trough. The trough is attached to at least one of the back of
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the plant wall and the front of the reservoir wall The water return connects the pool of the plant
enclosure and the reservoir. The water return allows water to move from the pool back into the
reservoir via a pump. The vaporizer is located at least partially within the reservoir. The vaporizer
creates vapor from the water in the reservoir and the vapor moves through the vapor duct to the plant
enclosure.

[0010] The pool may be formed from a base, the left wall, the right wall, the rear wall, and/or a
front wall of the plant enclosure. The trough may be attached to the back of the plant wall below a
top of the reservoir wall. The trough may be attached to the back of the plant wall at the top of the
reservoir wall. At least one divider may be located in the reservoir. The divider may create at least
two chambers within the reservoir. The two chambers within the reservoir may be implanted with
a filtration media.  The plurality of mounts may be oriented against the plant wall at an angle
between 10 degrees and/or 70 degrees. A plurality of apertures may be cut into the plant wall
adjacent to the root space of the mounts and/or the plurality of plant receivers. The plurality of
apertures may receive a bottom portion of the plant.

[0011] The apertures may be formed in an oval shape. The plurality of cascade points may include
an upper slit and a lower slit. The upper slit may be an opening in the plant wall above the mounts
that is longer in a width than a height. The lower slit may be an opening in the plant wall that is
longer in width than the height. The lower slit may be located above the plurality of mounts and/or
below the upper slit.  The lower slits may include a curved notch on a bottom edge of the lower
slit.

[0012] An internal filter may be within the interchamber space and/or may include the pump.
The pump may move water from the pool to the filter via a first pipe and further may move the

filtered water through a second pipe into a top of the reservoir. The plant growth apparatus may
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include a second pool formed from the left wall, the right wall, the reservoir wall, and a partition.
The second pool may be elevated above the pool. The partition may separate the second pool from
the pool. At least one drainage point of the partition may include a filtration screen to filter water
draining from the second pool into the pool. The plant growth apparatus may include at least one
pool stand. The pool stand may include a leg and a plurality of second plant receivers. The pool
stand may allow the plant to be at least partially submerged within the pool when in the second plant
receiver.

[0013] In another aspect, a plant growth apparatus includes a plant enclosure, plurality of vapor
ducts, a plurality of cascade points, a plurality of mounts, a plurality of spill throughs, a reservoir,
an interchamber space, a water return, a vaporizer, at least one pool stand, and plurality of apertures.
The plant enclosure is formed (rom a plant wall, a left wall, a right wall, and a {ront wall. The
plurality of vapor ducts are formed through the plant wall to allow the passage of vapor into the plant
enclosure. The vapor ducts are longer in a width than a height. The plurality of cascade points are
perforated into the plant wall to allow passage of water from a trough located behind the cascade
points of the plant wall. The plurality of cascade points includes a plurality of upper slits and a
plurality of lower slits. The upper slits and the lower slits are longer in the width than the height.
The lower slits include a curved notch on a bottom edge of the lower slit.

[0014] The plurality of mounts are horizontally attached to the plant wall and include a plurality
of plant receivers. The plants are inserted into the plant receivers at an angle between 10 degree
and 75 degrees. The plurality of spill throughs are cut into the plurality of mounts. The plurality
of spill throughs allow water to enter a root space of the plurality of mounts. The plurality of spill
throughs are longer in the width than the height. The reservoir is formed from a reservoir wall, a

rear wall, the left wall, and the right wall of the plant enclosure. The reservoir fills the trough with
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water and causes the water to flow through the cascade points. The water flows from the cascade
points down the plant wall and through the spill throughs into a pool. The pool is formed from the
left wall, the right wall, the plant wall, and the front wall of the plant enclosure. The reservoir is
divided into a left side, a middle, and a right side by a divider and a second divider.

[0015] The interchamber space is formed from the left wall, the right wall, a back of the plant wall,
a front of reservoir wall, and a bottom of the trough. The trough is attached to the back of the plant
wall and the front of the reservoir wall. The trough is below a top of the reservoir wall. The water
return connects the pool of the plant enclosure and the reservoir. The water return allows water to
move from the pool back into the reservoir via a pump. The pump moves water from the pool to a
filtration system located in the interchamber space through a first pipe. The pump moves cleaned
water from the filtration system through a second pipe to a top of the reservoir. The vaporizer is
located at least partially within the reservoir. The vaporizer creates vapor from the water in the
reservoir and the vapor moves through the vapor ducts to the plant enclosure.

[0016] A second pool is formed from the left wall, the right wall, the reservoir wall, and a partition.
The second pool is elevated above the pool. The partition separates the second pool from the pool.
The partition includes at least one drainage point. The drainage point includes a filtration screen to
filter water draining from the second pool into the pool. The pool stand is within the pool and
includes at least two legs and a plurality of second plant receivers. The pool stand allows a plant
plant to be at least partially submerged within the pool when in the second plant receiver.

[0017]  The plurality of apertures are cut into the plant wall adjacent to the root space of the mounts
and the plurality of plant receivers. The plurality of apertures receive a bottom portion of the plant.
The bottom portion of the plant extends into the interchamber space. The apertures are oval shaped.

The vaporizer may be partially in the left side of the reservoir, the right side of the reservoir, and/or
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the middle of the reservoir. A filtration media may be implanted in the left side of the reservoir, the
right side of the reservoir, and/or the middle of the reservoir.

[0018] In yet another aspect, a plant growth apparatus includes a plant enclosure, a vapor duct, a
plurality of cascade points, a plurality of mat racks, a reservoir, an interchamber space, a water
return, and a vaporizer. The plant enclosure is formed from a plant wall, a left wall, a right wall,
and a front wall. The vapor duct is formed through the plant wall to allow the passage of vapor into
the plant enclosure. The vapor duct is longer in a width than a height. The plurality of cascade points
are perforated into the plant wall to allow passage of water from a trough located behind the cascade
points of the plant wall. The plurality of cascade points includes a plurality of upper slits and a
plurality of lower slits. The upper slits are longer in the width than the height and the lower slits are
longer in width than the height. The plurality of mat racks are attached to the plant wall. Each mat
rack of the plurality of mat racks supports at least one mat against the plant wall.

[0019] The reservoir is formed from a reservoir wall, a rear wall, the left wall, and the right wall.
The reservoir fills the trough with water and causes the water to flow through the cascade points.
The water flows from the cascade points down along the plant wall. The water flows down the
plant wall into a pool. The pool is formed from the left wall, the right wall, the plant wall, and the
front wall of the plant enclosure. The reservoir is divided into a left side, a middle, and a right side
by a divider and a second divider.

[0020] The interchamber space is formed from the left wall, the right wall, a back of the plant
wall, a front of reservoir wall, and a bottom of the trough. The trough is attached to the back of the
plant wall and the front of the reservoir wall. The trough is below a top of the reservoir wall. The
water return connects the pool of the plant enclosure and the reservoir. The water return allows water

to move from the pool back into the reservoir via a pump. The pump moves water from the pool to
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a filtration system located in the interchamber space through a first pipe. The pump moves cleaned
water from the filtration system through a second pipe to a top of the reservoir. The vaporizer is
located at least partially within the reservoir. The vaporizer creates vapor from the water in the
reservoir. The vapor moves through the vapor ducts to the plant enclosure.

[0021] In yet another aspect, a method of forming a plant growth apparatus includes forming a
vapor duct through a plant wall to allow the passage of vapor into a plant enclosure. The vapor duct
is situated at a top portion of the plant wall. The plant wall, a right wall, a left wall, and a front wall
forms the plant enclosure. The method then perforates a plurality of cascade points into the plant
wall to allow passage of water from a trough located behind the cascade points of the plant wall. The
cascade points are positioned below the vapor duct. The method then attaches a plurality of mounts
to the plant wall. A plurality of plant receivers are cut into the plurality of mounts forming a root
space and plants are set into the plurality of plant receivers of the mounts. Roots of the plants occupy
the root space formed by the plant wall and the mounts.

[0022] The method then cuts a plurality of spill throughs into the plurality of mounts. The plurality
of spill throughs allow water to enter the root space after moving down along the plant wall from
the cascade points. The plurality of spill throughs allow for a portion of the water to move to a pool
below the plurality of mounts. The method then forms a reservoir behind the plant wall from a
reservoir wall, a rear wall, the left wall, and the right wall. The trough is situated between the plant
wall and the reservoir wall and the reservoir is located behind the trough. The reservoir fills the
trough with water by spilling water over the reservoir wall into the trough causing the water to flow
through the cascade points.

[0023] The method then situates an interchamber space between the plant enclosure and the

reservoir. The interchamber space is formed from the left wall, the right wall, a back of the plant
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wall, a front of the reservoir wall, and a bottom of the trough. The trough is attached to at least one
of the back of the plant wall and the front of the reservoir wall. The method then connects the pool
of the plant enclosure and the reservoir with a water return. The water return allows water to move
from the pool back into the reservoir via a pump. The method then places a vaporizer at least partially
within the reservoir. The vaporizer creates vapor from the water in the reservoir, and the vapor moves
through the vapor duct to the plant enclosure. The method may implant a filtration media into the
reservoir to filter water as it is returned into the reservoir from the pool via the pump.

[0024] Other features will be apparent from the accompanying drawings and from the detailed

description that follows.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The embodiments of this invention are illustrated by way of example and not limitation in
the figures of the accompanying drawings, in which like references indicate similar elements and in
which:

[0026] Figure 1A is a schematic view of the plant growth apparatus illustrating the functional
components of the plant growth apparatus, according to one embodiment.

[0027] Figure 1B is a front elevational view of the plant growth apparatus of Figure 1A
illustrating the additional components of the plant growth apparatus, according to one embodiment.
[0028] Figure 2 illustrates a cross sectional view of the plant growth apparatus of Figures 1A &
1B, according to one embodiment.

[0029] Figure 3A illustrates a front view ol a portion of the plant growth apparatus of Figures
1A & 1B wherein water is moving down the plant wall, through the spill throughs, and over the
mounts, according to one embodiment.

[0030] Figure 3B illustrates a side view of the plant growth apparatus of Figures 1A & 1B
wherein the left wall is removed to show water moving through the root spaces into the pool,
according to one embodiment.

[0031] Figure 4A is a side view of the plant growth apparatus of Figures 1A & 1B illustrating
the flow of water from the cascade points to the pool, according to one embodiment.

[0032] Figure 4B is a side view of the plant growth apparatus of Figures 1A & 1B illustrating
optional apertures on the plant wall, according to one embodiment.

[0033] Figure 5A is an oblique view of the plant growth apparatus of Figures 1A & 1B illustrating
the plant wall without apertures, according to one embodiment.

[0034] Figure 5B is an oblique view of the plant growth apparatus of Figures 1A & 1B illustrating

11
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the plant wall with apertures, according to one embodiment.

[0035] Figure 6 illustrates an alternative embodiment of the plant growth apparatus depicted in
Figures 1A & 1B wherein a second pool drains into the pool and the pool contains second plant
receivers, according to one embodiment.

[0036] Figure 7 illustrates an alternative embodiment of the plant growth apparatus depicted in
Figures 1A & 1B wherein the filter and the pump are within the pool and send water to the reservoir
via a second pipe located within the interchamber space, according to one embodiment.

[0037] Figure 8 is an oblique view of the plant growth apparatus of Figure 7 wherein the filter
and the pump are within the pool and send water to the reservoir via a second pipe located within
the interchamber space, according to one embodiment.

[0038] Figure 9 illustrates a top view of the plant growth apparatus of Figure 7, according (o one
embodiment.

[0039] Figure 10 illustrates an alternative embodiment of the plant growth apparatus of Figures
1A & 1B wherein mat racks and mats are attached to the plant wall.

[0040] Figure 11 illustrates a top view of the plant growth apparatus of Figure 10 wherein the
mat racks are attached to the plant wall.

[0041] Figure 12 is an oblique view of the plant growth apparatus of Figure 10 wherein the left
wall, right wall, and front wall are removed.

[0042] Figure 13 is a side view of the plant growth apparatus of Figure 10 illustrating the tlow of
water from the cascade points, through the mats, and to the pool, according to one embodiment.
[0043] Figure 14 is a representative view of the water cycle of the plant growth apparatuses of
Figures 1-9, according to one embodiment.

[0044] Figure 15 is a representative view of the water cycle of the plant growth apparatuses of

12
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Figures 1-9, according to one embodiment.

[0045] Figure 16 is a representative view of the water cycle of the plant growth apparatus of
Figures 10-13, according to one embodiment.

[0046] Figure 17 is a representative view of the water cycle of the plant growth apparatus of
Figures 10-13, according to one embodiment.

[00471 Figure 18 is a process flow diagram describing the method of forming a plant growth
apparatus, according to one embodiment.

[0048] Other features of the present embodiments will be apparent from the accompanying

drawings and from the detailed description that follows.
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DETAILED DESCRIPTION

[0049] Plant growth apparatuses and associated methods of use are described, and more
particularly to a plant growth apparatus in the form of a paludarium, and its associated methods of
use.

[0050] Figure 1A is a schematic view of the plant growth apparatus 100 illustrating the functional
components of the plant growth apparatus 100, according to one embodiment.

[0051] Figure 1A illustrates the plant growth apparatus 100 comprising a plant enclosure 102, a
left wall 104, a right wall 106, a plant wall 108, a vapor duct 110, a cascade points 1124.x, a mounts
114A-N, a plant receivers 1164, a spill throughs 118a, a front wall 120, a base 122, a pool 124,
a top portion 126 of the plant wall 108, and a water return 128, according to one embodiment.
[0052] The plant enclosure 102 may be a front portion of the plant growth apparatus 100 where
plants are placed for growth, storage, maintenance, and/or washing. The left wall 104 may be a left
portion of the plant growth apparatus 100 that may form the left side of the pool 124 and may be the
left enclosing portion for a interchamber space 404 (not shown), a trough 204 (not shown) and/or a
reservoir 202 (not shown). The right wall 106 may be a right portion of the plant growth apparatus
100 that may form the right side of the pool 124 and may be the right enclosing portion for the
interchamber space 404 (not shown), the trough 204 (not shown) and/or the reservoir 202 (not
shown). The plant wall 108 may be the rear most portion of the plant enclosure 102 where the vapor
duct 110, the cascade points 1124~ are cut and where the mounts 1144 are attached.

[0053] The vapor duct 110 may be a slit in the plant wall 108 wherein vapor from the vaporizer
210 (not shown) enters into the plant enclosure 102. The cascade points 1124.x may be one or more
openings above the mounts 1144~ but below the vapor duct 110 in which water from the trough 204

(not shown) enters the plant enclosure 102 and cascades down the plant wall 108. The mounts 1144-
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~ may be hardscape features and/or structures designed to hold and display plants at an angle and/or
in a sloped position within the the plant enclosure 102. The plant receivers 116a.n may be openings
in the mounts 114~ where plants, potted plants, bagged plants, and/or basket potted plants may be
placed. The spill throughs 1184.n may be openings in the mounts 1144 x and/or plant wall 108 that
may allow water running down the plant wall 108 from the cascade points 1124~ to enter a root
space 402 and eventually reach the pool 124.

[0054] The front wall 120 may be the front portion of the pool 124 and may vary in height. The
front wall 120 may be partially removable and/or include doors or portals for access. The base 122
may be the bottom of the plant enclosure 102, the pool 124, the interchamber space 404 (not shown),
and/or the reservoir 202. The pool 124 may be the bottom most portion of the plant enclosure 102
and may be formed [rom the base 122, the {ront wall 120, the left wall 104, the right wall 106, the
plant wall 108, and/or the reservoir wall 206 (not shown). The top portion 126 of the plant wall 108
may be the area of the plant wall 108 above the mounts 114x and may comprise the vapor duct
110 and/or the cascade points 112a.~. The water return 128 may be an outlet to a pump (not shown)
and/or filter (not shown).

[0055] As shown in Figure 1A, the plant growth apparatus 100 may include the vapor duct 110,
the cascade points 1124.~, the mounts 1144, the spill throughs 118a.n, the reservoir 202, the water
return 128, and/or the vaporizer 210. The vapor duct 110 may be formed through the plant wall 108
to allow the passage of vapor into the plant enclosure 102. The vapor duct 110 may be situated at
the top portion 126 of the plant wall 108. The cascade points 112a.x may be perforated into the plant
wall 108 to allow passage of water from the trough 204 (not shown) located behind the cascade
points 112an of the plant wall 108. The cascade points 1124~ may be positioned below the vapor

duct 110.
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[0056] The mounts 114a.x may be attached to the plant wall 108 and may include the plant
receivers 116a.n. The mounts 114.x may be horizontally attached to the plant wall 108. Plants may
be set into the plant receivers 116a.x of the mounts 1144~ and the bottom portion of the plants (not
shown) may occupy a root space 402 (not shown) formed by the plant wall 108 and the mounts 1144
~. The mounts 114a.x may be oriented against the plant wall 108 at an angle between 10 degrees
and/or 70 degrees. The spill throughs 1184~ may be cut into the mounts 1144.~. The spill throughs
118a.~x may allow water to enter the root space 402 (not shown) after moving down the plant wall
108 from the cascade points 112a.x. The spill throughs 1184.n may allow for a portion of the water
to move to the pool 124 below the mounts 1144.n. The spill throughs 1184~ are cut into the mounts
114a~. The spill throughs 118a.x are longer in width than its height. The reservoir 202 is formed
from a reservoir wall 206, a rear wall 210, the left wall 104, and the right wall 106 of the plant
enclosure 102.

[0057] The pool 124 may be formed from the base 122, the left wall 104, the right wall 106,

the rear wall 208, and/or the front wall 120 of the plant enclosure 102. The plant enclosure 102
may be formed from the plant wall 108, the left wall 104, the right wall 106, the front wall 120,
and/or the base 122 of the plant enclosure 102.

[0058] Figure 1B is a front elevational view of the plant growth apparatus 100 of Figure 1A
illustrating the additional components of the plant growth apparatus 100, according to one
embodiment. Particularly, Figure 1B builds on Figure 1A, and further adds, a filter 130, a pump
132, a first pipe 134, and a second pipe 136.

[0059] The filter 130 may be an external mechanical filter, a biological filter, a chemical filter, a
canister filter, and/or undergravel filter. The pump 132 may be a centrifugal pump, an external return

pump, a DC pump, a peristaltic pump, a dry pump, and/or a magnetic drive pump. The first pipe 134
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may be PVC pipe, flexible tubing, vinyl tubing, hosing, and/or metal piping. The second pipe 136
may be PVC pipe, flexible tubing, vinyl tubing, hosing, and/or metal piping.

[0060] As shown in Figure 1B the water return 128 may connect the pool 124 of the plant
enclosure 102 and the reservoir 202 (not shown). The water return 128 may allow water to move
from the pool 124 back into the reservoir 202 via the pump 132. The water return 128 of the pool
124 may be connected to the first pipe 134. The first pipe 134 may move water from the pool 124 to
the filter 130 and the pump 132 wherein the water may be cleaned and returned to the reservoir 202
(not shown) via the second pipe 136.

[0061] Figure 2 illustrates a cross sectional view of the plant growth apparatus 100 of Figures 1A
& 1B, according to one embodiment.

[0062] Figure 2 illustrates the plant enclosure 102, the left wall 104, the right wall 106, the plant
wall 108, the mount 114, the plant receivers 1164, the spill throughs 118a-n, the front wall 120, the
pool 124, the water return 128, the filter 130, the pump 132, the first pipe 134, the second 136, a
reservoir 202, a trough 204, a reservoir wall 206, a rear wall 208, a vaporizer 210, a back of the plant
wall 212, a back of the reservoir wall 214, a divider 216, and a front of the reservoir wall 218.
[0063] The reservoir 202 may be a water collection area formed from the left wall 104, the right
wall 106, the reservoir wall 206, and the rear wall 208. The trough 204 may be in between the plant
enclosure 102 and the reservoir 202 and may be attached to the reservoir wall 206 and/or the plant
wall 108. The reservoir wall 206 may be situated between the plant wall 108 and the rear wall 208
and may partially form the reservoir 202. The reservoir wall 206 may extend downward to the base
122, The rear wall 208 may be at the rear most portion of the plant growth apparatus 100 and may
possibly for the reservoir 202. The rear wall 208 may extend downward to the base 122. The

vaporizer 210 may be a ultrasonic humidifier, an evaporative humidifier, a steam vaporizer, a

17



WO 2025/106107 PCT/US2024/026119

nebulizer, a dry vaporizer, a laboratory vaporizer, and/or a fog machine. The back of the plant wall
212 may be the rear side of the plant wall 108 and may partially form the interchamber space 404
(not shown). The back of the reservoir wall 214 may be the rear portion of the reservoir wall 206
and may partially form the reservoir 202. The divider 216 may be a tab placed in the reservoir 202
to form a separately defined area within the reservoir 202 and the divider 216 may extend downward
to the base 122 or extend downward only partially. The front of the reservoir wall 218 may be a
connection point for the trough 204 and may partially form the interchamber space 404 (not shown).
[0064] As shown in Figure 2, the reservoir 202 may be behind the plant wall 108 and may be
formed from the reservoir wall 206, the rear wall 208, the left wall 104, and the right wall 106.
The reservoir 202 may fill the trough 204 with water and may cause water to flow through the
cascade points 1124.n, down the plant wall 108 and to the mounts 114a.n. Once the water reaches

the mounts 1144.n, the water may crest over the mounts 1144.n, flow through the plant receivers
116a~, and/or through the spill throughs 1184a.~. The water may eventually reach the pool 124.
[0065] Once the water reaches the pool, the first pipe 134 may drain water from the pool 124
into the external filter 130 and/or the pump 132 may move the filtered water through the second
pipe 136 into the reservoir 202. The external filter 130 may include the pump 132 of the plant
growth apparatus 100. The second pipe 136 may drain filtered water into the reservoir 202 at
the top of the reservoir 408.

[0066] The vaporizer 210 may be located at least partially within the reservoir 202. The
vaporizer 210 may create vapor from the water in the reservoir 202 and may move the vapor
through the vapor duct 110 to the plant enclosure 102. The vaporizer 210 may be removable
attached to the rear wall 208 and/or the reservoir wall 206. At least one divider 216 may be

located in the reservoir 202. The divider 216 may create at least two chambers within the
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reservoir 202. The two chambers within the reservoir 202 may be implanted with a filtration
media 904 (not shown).

[0067] The trough 204 may be situated between the plant wall 108 and the reservoir wall 206.
The trough 204 may be attached to the front of the reservoir wall 218 and/or the back of the plant
wall 212.

[0068] Figure 3 illustrates a front view of a portion of the plant growth apparatus 100 of Figures
1A & 1B wherein water is flowing through the cascade points 112a.n and down the plant wall 108,
through the spill throughs 1184.n, and over the mounts 1144.x, according to one embodiment.
[0069] Figure 3 illustrates the vapor duct 110, the cascade points 1124, the mounts 1144, the
plant receivers 116a.x, the spill throughs 1184a.~, a plurality of upper slits 302a.x, a plurality of lower
slits 304a-n, a curved notch 306, and a bottom edge 308.

[0070] The upper slits 302~ may be an opening in the plant wall 108 above the mounts 114~
that is longer in width than its height and may be located above the mounts 114~ and/or below the
upper slits 302a.~. The upper slits 302a.x may be an additional opening for water to move through
and may prevent overfilling of the trough 204. The lower slits 3044~ may include the curved notch
306 on the bottom edge 308 of the lower slit 3044~ . The curved notch 306 may be a cut-out on the
bottom portion of the lower slit 304a~ . The curved notch 306 may help to direct water down the
plant wall 108 in a manner that optimally provides the plants with water.

[0071] As shown in Figure 3, the cascade points 1124.x may be cut into the top portion 126

of the plant wall 108 at an area slightly above the trough 204. The cascade points 112a.x may
include the upper slits 302a.~x and the lower slits 3044~ . The lower slit 304a.x may or may not
comprise the curved notch 306. The curved notch 306 may aid in directionally orienting the flow

of water as it moves through the lower slit 304a.x and down the plant wall 108. The bottom edge
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308 may be the lower border of the lower slit 304ax and may be where the optional curved
notch 306 is attached to the lower slit 3024~ of the plurality of cascade points 1124.~.

[0072] As shown in Figure 3, the lower slits 302a.~x may comprise the curved notch 306 on
the bottom edge 308 of the lower slit 304a.~. The outermost lower slits 3044.x may not have the
curved notch 306 in order to properly direct water through the trough 204 and down the plant
wall 108.

[0073] As further shown in Figure 3. as the trough 204 fills with water, the water enters the plant
enclosure 102 through the cascade points 1124n. As the water moves down the plant wall, the water
may crest the mounts 1144.n, the water may flow through the plant receivers 116a-~, and/or the water
may flow through the spill throughs 118a.~. The water may also spill over the mounts 114 to
walter the plants leaves and stems. The water may eventually reach the pool 124 where it may then
be pumped back to the reservoir 202.

[0074] Figure 4A illustrates a side view of the plant growth apparatus 100 of Figures 1A & 1B
wherein the left wall 104 is removed to show water moving through the root space 402 into the pool
124, according to one embodiment.

[0075] Figure 4A illustrates the plant wall 108, the mounts 114a.x, the pool 124, the reservoir
202, the trough 204, the reservoir wall 206, the rear wall 208, a root space 402, an interchamber
space 404, a top of the reservoir wall 406, a top of the reservoir 408, a bottom of the trough 410, a
plant 412, and a bottom portion of the plant 414.

[0076] The root space 402 may be an area between the mounts 114~ and the plant wall 108
wherein when a plant is set in the plant receiver 116a.x, the roots of the plant occupy at least a portion
of the root space 402. The interchamber space 404 may be an area formed by the left wall 104 (not

shown), the right wall 106 (not shown), the reservoir wall 206, the plant wall 108, and the trough
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204. The top of the reservoir wall 406 may be a section of the reservoir wall above the trough 204.
The top of the reservoir 408 may be an upper portion of the reservoir 202 at or above the trough 204.
The bottom of the trough 410 may be the underside of the trough 204 and may be a perimeter
component of the interchamber space 404. The plant 412 may be any plant that may be grown within
an aquarium, terrarium, paludarium, and/or any other plant growth apparatus. The bottom portion of
the plant 414 may be the plant’s 412 roots, basal leaves or rosettes, lower stems, back side of the
leaves, tubers, rhizomes, bulbs, and/or older growth.

[0077] As shown in Figure 4A, the reservoir 202 may be located behind the trough 204 and
the interchamber space 404. The reservoir 202 may fill the trough 204 with water and cause the
water to flow through the cascade points 112a.x onto the plant wall 108. The reservoir 202 may

fill the trough 204 by [illing the trough 204 to a point where water spills through the cascade
points 112a~. The trough 204 may be attached to the back of the plant wall 212 below the top

of the reservoir wall 406 and/or at the top of the reservoir wall 406. The trough 204 may be flat

or curved.

[0078] As further shown in Figure 4A, as water moves down the plant wall 108, the water
may spill over the mounts 114a-x or it may enter the root space 402 by moving through the spill
throughs 1184~ or by entering the plant receivers 116a.n. The water may eventually move from
the cascade points 1124~ to the pool 124. After reaching the pool 124, the water may be pumped
back to the reservoir 202. The bottom portion of the plant 414 may occupy the root space 402.
[0079] The interchamber space 404 may be situated between the plant enclosure 102 and the
reservoir 202. The interchamber space 404 may be formed from the left wall 104, the right wall
106, the back of the plant wall 212, the front of the reservoir wall 218, and/or the bottom of the

trough 410. The interchamber space 404 may house an internal filter (not shown) and/or piping.
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[0080] Figure 4B is an exploded view of the plant growth apparatus 100 of Figures 1A & 1B
illustrating the internal components of the plant growth apparatus 100, according to one
embodiment. Furthermore, Figure 4B illustrates the plant growth apparatus 100 of Figures 1A &
1B without apertures 5024.n, according to one embodiment.

[0081] Figure 4B illustrates the plant wall 108, the vapor duct 110, the cascade points 1124, the
base 122, the pool 124, the reservoir 202, the trough 204, the reservoir wall 206, the rear wall 208,
the interchamber space 404, the top of the reservoir wall 406, the top of the reservoir 408, and the
bottom of.

[0082] As shown in Figure 4B, the plant wall 108 may extend downward, but may not reach the
base 122 thus connecting the interchamber space 404 to the pool 124. The interchamber space 404
may be situated between the plant enclosure 102 and the reservoir 202. The interchamber space 404
may be formed from the left wall 104, the right wall 106, the back of the plant wall 212, the front of
the reservoir wall 218, and/or a bottom of the trough 410. The cascade points 112a.x may be cut into
the plant wall 108 and may be above the trough 204. The reservoir wall 206 may be shorter than the
plant wall 108. As the reservoir 202 fills with water, the water may reach a level where it spills over
the reservoir wall 206 and spills into the trough 204. As the trough 204 fills with water, the water
may begin to move through the cascade points 112a.n and down the plant wall 108. The rear wall
208 may be taller than the reservoir wall 206. The rear wall 208 may extend down to the base 122.
[0083] Figure 5A is a side view of an alternative embodiment of the plant growth apparatus 100
of Figures 1A & 1B illustrating optional apertures 502a.x cut into the plant wall 108, according to
one embodiment.

[0084] Figure SA illustrates a plant growth apparatus 500 comprising the plant wall 108, the

mounts 1144a.n, the plant receivers 116an, the pool 124, the reservoir 202, the trough 204, the
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reservoir wall 206, the rear wall 208, the root space 402, the interchamber space 404, the top of the
reservoir wall 406, the top of the reservoir 408, the bottom of the trough 410, the plant 412, the
bottom portion of the plant 414, and a plurality of apertures 502a-~. The apertures 502a-x may be
openings in the plant wall 108 that may allow the roots to enter the interchamber space 404. The
apertures 502a.x may provide stability to the plant and may assist in root growth by providing
additional space for the roots to grow.

[0085] As shown in Figure SA, the interchamber space 404 may be situated between the plant
enclosure 102 and the reservoir 202. The interchamber space 404 may be formed from the left
wall 104, the right wall 106, the back of the plant wall 212, a front of the reservoir wall 218,
and/or the bottom of the trough 410. The apertures 502a.x may be cut into the plant wall 108
adjacent to the root space 402 of the mounts 114s.n and/or the plant receivers 116a.x. The
apertures 502Ny may receive a bottom portion of the plant 414. The apertures 5024.~ may be
formed in an oval, circular, square, triangular, and/or polygon shape. The apertures 5024~ may
allow roots of a plant to extend into the interchamber space 404. The apertures 502a.x may also
allow water to enter the interchamber space 404 as the water moves from the cascade points
1124~ and into the root space 402. The interchamber space 404 may open to the pool 124 and
may allow water to drain into the pool 124.

[0086] Figure SB is an oblique view of the plant growth apparatus 500 of Figure SA illustrating
the plant wall 108 with the apertures 5024.n, according to one embodiment.

[0087] Figure 5B illustrates the plant wall 108, the vapor duct 110, the cascade points 1124, the
base 122, the pool 124, the reservoir 202, the trough 204, the reservoir wall 206, the rear wall 208,
the interchamber space 404, the top of the reservoir wall 406, and the top of the reservoir 408, the

bottom of the trough 410, and the apertures 502a-x.
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[0088] The apertures 502a.~n may be cut into the plant wall 108 adjacent to the root space 402

of the mounts 1145~ and/or the plant receivers 116a.~. The apertures 5024.n may receive a
bottom portion of the plant 414 and may allow the roots and/or other portions of the plant 412 to
enter the interchamber space 404. The apertures 502a.~ may support a plant and/or plant pot,
plant bag, and/or other plant container. The apertures 5024~ may be cut into the plant wall 108

in a manner to correspond to one or more of the plant receivers 116a.N. The apertures 502a.n
may open to the interchamber space 404 and the interchamber space 404 may open to the pool
124 so that when water moves down the plant wall 108, if water reaches the interchamber space
404, the water may be returned to the reservoir 202.

[0089] Figure 6 illustrates an alternative embodiment of the plant growth apparatus 100 depicted
in Figures 1A & 1B wherein the pool 124 contains a plurality of second plant receivers 604~ that
are cut into at least one pool stand 602.

[0090] Figure 6 illustrates a plant growth apparatus 600 comprising the plant enclosure 102, the
right wall 106, the plant wall 108, the vapor duct 110, the cascade points 1124, the mounts 114a.
N, the plant receivers 116a.x, the spill throughs 118a.x, the base 122, the pool 124, the top portion
126 of the plant wall 108, the water return 128, a pool stands 6024.n, the second plant receivers 604 a.
N, alegs 6064a-n, a second pool 608, a partition 610, a drainage point 612, and a filtration screen 614.
[0091] The pool stands 602a-x may be devices that allow a plant to be either partially or fully
submerged in the pool 124. The second plant receivers 604a-n may be openings in the pool stands
602~ that support and secure a plant as it sits in the pool 124. The legs 606a.x may be structures
that support the pool stands 6024.x as it sits in the pool 124 and may be adjustable. The second pool
608 may be higher than the pool 124 and may be the collection point for water as it comes off of the

plant wall 108, the spill throughs 118a-n, and/or the mounts 114a-x. The pool 124 may be formed
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from the left wall 104, the right wall 106, the partition 610, and the reservoir wall (not shown). The
partition 610 may be a wall that separates the second pool 608 from the pool 124 and may partially
form the second pool 608. The drainage point 612 may be an opening in the partition 610 to allow
water to flow from the second pool 608 to the pool 124. The filtration screen 614 may be a sediment
filter, a screen filter, a strainer, a basket filter, a cartridge filter, a sand filter, irrigation filter, a
microscreen filter, a drum filter, a screen channel filter, and/or a screen tube filter. The filtration
screen 614 may be implanted within the drainage point 612.

[0092] As shown in Figure 6, the plant growth apparatus 600 may include the second pool 608
formed from the left wall 104, the right wall 106, the reservoir wall 206 , and the partition 610. The
second pool 608 may be elevated above the pool 124. The partition 610 may separate the second
pool 608 from the pool 124. The partition 610 may comprise at least one drainage point 612. The
drainage point 612 may comprise the filtration screen 614 to filter the water draining from the second
pool 608 into the pool 124. The filtration screen 614 may be configured to collect different sized
particles as water moves from the second pool 608 to the pool 124.

[0093] The plant growth apparatus 600 may include at least one pool stand 602. The pool
stands 602 4.~ may include the legs 606 -~ and the second plant receivers 6044.n. The pool stand
6024~ may allow a plant to be at least partially submerged within the pool 124 when the plant

is placed in the second plant receiver 604. The pool stand 6024-n and/or the legs 606a-n may be
adjustable and may raise or lower. The pool stand 602 may be modular and may be removed
from the pool 124 of the plant enclosure 102.

[0094] The second pool 608 may be above the pool 124 and may be below the plant wall 108 and
the mounts 1144.~n. As water moves down the plant wall 108, the mounts 1144.x, the apertures 5024

N (not shown), the interchamber space 404 (not shown), and/or the spill throughs 118a.N, the water
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may move into and collect in the second pool 608. The water in the second pool 608 may drain
through the drainage points 612 into the pool 124. The drainage point 612 may contain the filtration
screen 614 which may filter water as it moves from the second pool 608 into the pool 124. The
filtration screen 614 may assist in isolating unwanted particles within the second pool 608. The
apparatus 600 may include a vapor duct 110. The vapor duct 110 may be cut into the plant wall 108
and may be oriented to direct vapor in a certain direction and/or area of the plant enclosure 102.
[0095] Figure 7 illustrates an alternative embodiment of the plant growth apparatus 100 depicted
in Figures 1A & 1B wherein an internal filter 708 and an internal pump 706 are within the pool 124
and may move water to the reservoir 202 via a second pipe 704 located within the interchamber
space 404, according to one embodiment.

[0096] Figure 7 illustrates a plant growth apparatus 700 comprising the plant enclosure 102, the
right wall 106, the plant wall 108, the vapor duct 110, the cascade points 112a-n, the mounts 114 .
N, the plant receivers 116ax, the spill throughs 1184, the base 122, the pool 124, the top portion
126 of the plant wall 108, the water return 128, a first pipe 702, the second pipe 704, the internal
punp 706, the internal filter 708, and a vapor ducts 710a-n.

[0097] The first pipe 702 may be PVC pipe, flexible tubing, vinyl tubing, hosing, and/or metal
piping.. The second pipe 704 may be PVC pipe, flexible tubing, vinyl tubing, hosing, and/or metal
piping.. The internal pump 706 may be a centrifugal pump, an external return pump, a DC pump, a
peristaltic pump, a dry pump, and/or a magnetic drive pump. The internal filter 708 may be an
internal mechanical filter, a biological filter, a chemical filter, a canister filter, and/or undergravel
filter. The vapor ducts 710a.x may be formed through the plant wall 108 to allow the passage of

vapor into the plant enclosure 102
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[0098] As shown in Figure 7, the internal filter 708 within the interchamber space 404 may
include the internal pump 706. The internal pump 706 may move water from the pool 124 to the
internal filter 708 via the first pipe 702 and further may move the filtered water through the
second pipe 704 into the top of the reservoir 408.

[0099] Figure 8 is an oblique view of the plant growth apparatus 700 of Figure 7 wherein the
internal filter 708 and the internal pump 706 are within the pool 124 and send water to the reservoir
202 via the second pipe 704 located within the interchamber space 404, according to one
embodiment.

[00100] Figure 8 illustrates the base 122, the pool 124, the reservoir 202, the trough 204, the
reservoir wall 206, the rear wall 208, the vaporizer 210, the divider 216, the front of the reservoir
wall 218, the interchamber space 404, the top of the reservoir wall 406, the top of the reservoir 408,
the bottom of the trough 410, the first pipe 702, the second pipe 704, the internal pump 706, and the
internal filter 708.

[00101] As shown in Figure 8, the vaporizer 210 may be located at least partially within the
reservoir 202. The vaporizer 210 may create vapor from the water in the reservoir 202 and the
vapor moves through the vapor duct 110 to the plant enclosure 102. The interchamber space 404
may be situated between the plant enclosure 102 and the reservoir 202. The interchamber space
404 may be formed from the left wall 104, the right wall 106, the back of the plant wall 212, a
front of the reservoir wall 218, and/or the bottom of the trough 410.

[00102] The trough 204 may be attached to the back of the plant wall 212 below the top of the
reservoir wall 406 and/or at the top of the reservoir wall 406. As water fills the reservoir 202,
water may spill over the top of the reservoir wall 406 into the trough 204. At least one divider

216 may be located in the reservoir 202. The divider 216 may create at least two chambers within
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the reservoir 202. The two chambers within the reservoir 202 may be implanted with a filtration
media 904 (not shown).

[00103] Figure 9 illustrates a top view of the plant growth apparatus 700 of Figure 7, according to
one embodiment. Figure 9 illustrates the plant enclosure 102, the left wall 104, the right wall 106,
the plant wall 108, the mount 114, the plant receivers 116a.n, the spill throughs 118a.x, the front
wall 120, the pool 124, the reservoir 202, the trough 204, the reservoir wall 206, the rear wall 208,
the vaporizer 210, the back of the plant wall 212, the back of the reservoir wall 214, the divider 216,
the front of the reservoir wall 218, the second pipe 704, a second divider 902, a filtration media 904,
a left side 906, a middle 908, and a right side 910. The second divider 902 may be a tab placed in
the reservoir 202 to form a separately defined area within the reservoir 202 and the second divider
902 may extend downward to the base 122 or extend downward only partially. The [iltration media
904 may be mechanical filtration media, biological filtration media, chemical filtration media,
phosphate removal media, ammonia remover, activated carbon, and/or plants. The left side 906 may
be a fully or partially enclosed portion of the reservoir 202 that may be created by inserting the
divider 216 and/or the second divider 902 into the reservoir. The middle 908 may be a fully or
partially enclosed portion of the reservoir 202 that may be created by inserting the divider 216 and/or
the second divider 902 into the reservoir. The right side may be a fully or partially enclosed portion
of the reservoir 202 that may be created by inserting the divider 216 and/or the second divider 902
into the reservoir.

[00104] As shown in Figure 9, the vaporizer 210 is located at least partially within the reservoir
202. The vaporizer 210 creates vapor from the water in the reservoir 202 and the vapor moves
through the vapor duct 110 to the plant enclosure 102. The divider 216 may be located in the

reservoir 202. The divider 216 may create at least two chambers within the reservoir 202. The
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chambers within the reservoir 202 may be implanted with a filtration media 904. The reservoir 202
of the apparatus 100 may be divided into the left side 906, the middle 908, and the right side 910 by
a divider 216 and/or a second divider 902.

[00105] The filtration media 904 may be implanted in the left side 906 of the reservoir 202, the
right side 910 of the reservoir 202, and/or the middle 908 of the reservoir 202. The filtration media
904 may assist the internal filter (not shown) in cleaning the water. The second pipe 704 may drain
into the reservoir 202 at either the left side 906, the middle 908, and/or the right side 910. The second
pipe 704 may drain directly into the filtration media 904. The vaporizer 210 may be partially in the
left side of the reservoir 202, the right side of the reservoir 202, and/or the middle of the reservoir
202. The reservoir 202 may fill the trough 204 with water and may cause the water to flow through
the cascade points 112a.n. The water may {low [rom the cascade points 1124.x down the plant wall
108 and through the spill throughs 118a-v into the pool 124. The pool 124 may be formed from the
left wall 104, the right wall 106, the plant wall 108, and/or the front wall 120, according to one
embodiment.

[00106] Figure 10 illustrates an alternative embodiment of the plant growth apparatus 100 of
Figures 1A & 1B wherein a plurality of mat racks 1002a.~ and a plurality of mats 1004ax are
attached to the plant wall 108.

[00107] Figure 10 illustrates the plant enclosure 102, the left wall 104, the right wall 106, the plant
wall 108, the vapor duct 110, the cascade points 1124, the front wall 120, the base 122, the pool
124, the mat racks 1002a.n, and the mats 1004 ..

[00108] The mat racks 1002a~ may be a framework comprising a number of support structures
built on the plant wall 108 of the plant growth apparatus 1000. The mat racks 10024.x may form a

support to hold the mats 1004a.x in place inside the plant growth apparatus 1000. The mats 1004 4.
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~ may be made of a sturdy foam material to help water retention and accelerate plant growth. The
mats 10044~ may form a foundation for attaching aquatic and/or terrestrial plants. The texture of
the mats 10044~ may retain the ideal amount of water to support plants while remaining permeable
for essential air flow and healthy root growth. The mats 1004~ may be a Spunbond Polypropylene,
a Needle-punched Polyester, a felt, a jute, a Hessian Cloth, a polyethylene mesh, a nylon netting, a
polyester netting, a geotextile, and/or a smart textile according to one embodiment.

[00109] As shown in Figure 10 the plant growth apparatus 1000 may comprise the plant enclosure
102. The plant enclosure 102 may be formed from the plant wall 108, the left wall 104, the right
wall 106, and the front wall 120. The vapor duct 110 may be formed through the plant wall 108. The
vapor duct 110 may allow the passage of vapor into the plant enclosure 102 via a vaporizer 210 (not
shown). The vapor duct 110 may longer in width than its height.

[00110] The cascade points 1124y may be perforated into the plant wall 108. The cascade points
112a~ may allow passage of water from the trough 204 (not shown). The trough 204 may be located
behind the cascade points 112ax of the plant wall 108. The cascade points 112a.n may comprise the
upper slits 3024~ and the lower slits 304a.~. The upper slits 302a.n may be longer in width than its
height and the lower slits 304a.x may be longer in width than its height.

[00111] The cascade points 112a.n may allow water to move down the plant wall 108 to the mats
1004 s~. Plants and/or plant roots may be embedded within the mats 1004a~. As the water moves
through the mats 1004, the water may contact the plants and/or plant roots, which may promote plant
growth and health. After moving through the mats 10044, the water may collect in the pool 124.
The mat racks 1002~ may be attached to the plant wall 108. Each mat rack 1002 of the mat racks
1002~ may support at least one mat 1004 against the plant wall 108.

[00112] Figure 11 illustrates a top view of the plant growth apparatus 1000 of Figure 10 wherein
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the mat racks 1002a.x are attached to the plant wall 108. Particularly, Figure 11 incorporates various
elements described in the embodiments of the plant growth apparatus 100 of Figures 1A & 1B, and
alternatively adds the mat racks 1002A-N and the mats 1004A-N attached to the plant wall 108 of
the plant growth apparatus 1000 of Figure 10. The top view of the plant growth apparatus 1000 of
Figure 11 illustrates the arrangement of the mat racks 10024~ attached to the plant wall 108 when
viewed from above. The mat racks 10024~ may be arranged in an alternate horizontal and vertical
positions such that the mats 1004 4.~ are organized by attaching them to the plant wall 108, according
to one embodiment.

[00113] Figure 12 is an oblique view of the plant growth apparatus 1000 of Figure 10 wherein the
left wall 104, the right wall 106, and the front wall 120 are removed.

[00114] Figure 12 illustrates the plant wall 108, the vapor duct 110, the cascade points 1124, the
base 122, the pool 124, the reservoir 202, the trough 204, the reservoir wall 206, the rear wall 208,
the interchamber space 404, the top of the reservoir wall 406, the top of the reservoir 408, the bottom
of the trough 410, and the mat racks 1002a-x.

[00115] As shown in Figure 12, the alternate rows of the mat racks 1002a.n may be arranged in
horizontal and vertical positions. The arrangement of the mat racks 10024.x in a horizontal position
may support the mats 10044~ while the vertically positioned the mat racks 1002a.n may orient the
mat racks 1002a-y in a uniform and/or sturdy formation. This arrangement of horizontal and vertical
rows of the mat racks 10024.~x may allow water to efficiently move down the plant wall 108 through
the mats 10044~ (not shown), according to one embodiment.

[00116] Figure 13 is a side view of the plant growth apparatus 1000 of Figure 10 illustrating the
flow of water from the cascade points 112an, through the mats 1004a-n, and to the pool 124,

according to one embodiment. Figure 13 illustrates the plant wall 108, the pool 124, the reservoir
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202, the trough 204, the reservoir wall 206, the rear wall 208, the interchamber space 404, the top
of the reservoir wall 406, the top of the reservoir 408, the bottom of the trough 410, the plant 412,
the mat racks 10024.~, and the mats 1004a.-x.

[00117] As shown in Figure 13, the mats 10044 x may be supported by the mat racks 1002a~. The
mats 1004a.x may be attached to the plant wall 108. The mats 1004a.x may be placed within the
mat racks 1002 4.~ such that the mats 10044 are against the plant wall 108. The mats 10044.x may
receive a bottom portion of a plant 414 (not shown) and may allow the roots of the plant 412 to grow
inside its structure. The mats 1004~ may form a foundation for healthy root growth by ensuring an
appropriate air flow within the mat 1004. The mats 1004a.~ may have water retention properties
and may accelerate plant growth. The mats 1004a.y may have a fibrous texture to retain the ideal
amount of water to support attached plants for healthy root growth. The excess water falling from
the cascade points 112a-x of the plant wall 108 that is not retained by the mats 1004a.x may fall
down to the pool 124, according to one embodiment.

[00118] Figure 14 is a representative view of the water cycle of the plant growth apparatuses of
Figures 1-9, according to one embodiment. In step ‘1’ of Figure 14, the reservoir 202 may fill the
trough 204 with water and cause the water to flow through the cascade points 1124.x, as described
in various embodiments of Figures 1-9. In step ‘2’, the cascade points 1124.x may allow passage
of water from the trough 204 down along the plant wall 108 to the mounts 114a.~. In step ¢3’, the
spill throughs 1184~ may allow water to enter the root space 402 after moving down the plant wall
108 from the cascade points 112a.n, as described in various embodiments of Figures 1-9.

[00119] Figure 15 is a representative view of the water cycle of the plant growth apparatus 100 of
Figures 1-9, according to one embodiment. As shown in Figure 15, step ‘1’ illustrates that the spill

throughs 118a.n may allow for a portion of water to move to the pool 124. In step ‘2°, the water
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return 128 may connect the pool 124 and the reservoir 202 and may allow water to move from the
pool 124 back into the reservoir 202 via the pump 132. In step ‘3’, the vaporizer 210 may create
vapor from the water in the reservoir 202 and may move the vapor to the plant enclosure 102, as
described in various embodiments of Figures 1-9.

[00120] Figure 16 is a representative view of the water cycle of the plant growth apparatus of
Figures 10-13, according to one embodiment. In step ‘1’ of Figure 16, the reservoir 202 may fill
the trough 204 with water and cause the water to flow through the cascade points 112a~. In step
2’, the cascade points 1124.n may allow passage of water from the trough 204 down the plant wall
108 to the mats 1004a.n. In step ‘3, the mats 10044.x may be formed to allow water to reach the
roots of a plant while moving down from the cascade points 112a.N, as described in various
embodiments of Figures 10-13.

[00121] Figure 17 is a representative view of the water cycle of the plant growth apparatus of
Figures 10-13, according to one embodiment. In step ‘1’ of Figure 17, the mats 1004a.x may
allow for a portion of the water to move to the pool 124. In step ‘2, the water return 128 may
connect the pool 124 and the reservoir 202 and allow the water to move from the pool 124 back into
the reservoir 202 via the pump 132. In step ‘3’, the vaporizer 210 may create vapor from the water
in the reservoir 202 and move the vapor to the plant enclosure 102 via the vapor duct 110, as
described in various embodiments of Figures 10-13.

[00122] Figure 18 illustrates a process flow diagram describing the method of forming a plant
growth apparatus, according to one embodiment. In operation 1802, a vapor duct may be formed
through a plant wall to allow the passage of vapor into a plant enclosure. In operation 1804, a
plurality of cascade points may be perforated into the plant wall to allow passage of water from a

trough located behind the cascade points of the plant wall. In operation 1806, a plurality of mounts
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may be attached to the plant wall. In operation 1808, a plurality of spill throughs may be cut into the
plurality of mounts. In operation 1810, a reservoir may be formed behind the plant wall from a
reservoir wall, a rear wall, the left wall, and the right wall. In operation 1812, an interchamber space
may be situated between the plant enclosure and the reservoir. In operation 1814, the pool of the
plant enclosure may be connected to the reservoir with a water return. In operation 1816, a vaporizer
may be placed at least partially within the reservoir.

[00123] The embodiments of Figures 1-18 may remedy the problems associated with existing plant
growth apparatuses. The embodiments of Figures 1-18 may lessen the footprint of plant growth
apparatuses while enhancing the growing conditions for plants. The embodiments of Figures 1-18
may produce healthier and/or more robust plants while also lessening the need for cleaning within
the apparatus. The embodiments of Figures 1-18 may allow for the growth and cultivation of several
different plant types without the need for an exorbitant amount of equipment and water. Furthermore,
the embodiments of Figures 1-18 may provide an easier means to grow plants for hobbyists and
business owners alike.

[00124] Although the present embodiments have been described with reference to specific example
embodiments, it will be evident that various modifications and changes may be made to these
embodiments without departing from the broader spirit and scope of the various embodiments.
[00125] A number of embodiments have been described. Nevertheless, it will be understood that
various modifications may be made without departing from the spirit and scope of the claimed
invention. In addition, the logic flows depicted in the figures do not require the particular order
shown, or sequential order, to achieve desirable results. In addition, other steps may be provided, or
steps may be eliminated, from the described flows, and other components may be added to, or

removed from, the described systems. Accordingly, other embodiments are within the scope of the
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following claims.

[00126] It may be appreciated that the various systems, methods, and apparatus disclosed herein
may be embodied in a machine-readable medium and/or a machine accessible medium compatible
with a data processing system (e.g., a computer system), and/or may be performed in any order.
[00127] The structures and modules in the figures may be shown as distinct and communicating
with only a few specific structures and not others. The structures may be merged with each other,
may perform overlapping functions, and may communicate with other structures not shown to be
connected in the figures. Accordingly, the specification and/or drawings may be regarded in an

illustrative rather than a restrictive sense.
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CLAIMS
. A plant growth apparatus comprising:
a vapor duct formed through a plant wall to allow the passage of vapor into a plant
enclosure,
wherein the vapor duct is situated at a top portion of the plant wall, and
wherein the plant wall, a right wall, a left wall, and a front wall forms the plant
enclosure;
a plurality of cascade points perforated into the plant wall to allow passage of water from a
trough located behind the cascade points of the plant wall,
wherein the cascade points are positioned below the vapor duct;
a plurality of mounts attached to the plant wall,
wherein the mounts comprise a plurality of plant receivers,
wherein plants are set into the plurality of plant receivers of the mounts, and
wherein roots of the plants occupy a root space formed by the plant wall and the
mounts;
a plurality of spill throughs cut into the plurality of mounts,
wherein the plurality of spill throughs allow water to enter the root space after
moving down along the plant wall from the cascade points,
wherein the plurality of spill throughs allow for a portion of the water to move to
a pool below the plurality of mounts, and
wherein the pool is formed from a base, the left wall, the right wall, the rear wall,

and a front wall of the plant enclosure;
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a reservoir behind the plant wall formed from a reservoir wall, a rear wall, the left wall, and
the right wall,
wherein the trough is situated between the plant wall and the reservoir wall,
wherein the reservoir is located behind the trough, and
wherein the reservoir fills the trough with water by spilling water over the
reservoir wall into the trough causing the water to flow through the cascade
points;
an interchamber space sitnated between the plant enclosure and the reservoir,
wherein the interchamber space is formed from the left wall, the right wall, a back
of the plant wall, a front of the reservoir wall, and a bottom of the trough, and
wherein the trough is attached to at least one of the back of the plant wall and the
front of the reservoir wall.
a water return connecting the pool of the plant enclosure and the reservoir,
wherein the water return allows water to move from the pool back into the
reservoir via a pump; and
a vaporizer located at least partially within the reservoir,
wherein the vaporizer creates vapor from the water in the reservoir, and

wherein the vapor moves through the vapor duct to the plant enclosure.

The plant growth apparatus of claim 1 wherein the trough is attached to the back of the plant

wall below a top of the reservoir wall.
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3. The plant growth apparatus of claim 1 wherein the trough is attached to the back of the plant

wall at the top of the reservoir wall.

4. The plant growth apparatus of claim 1 further comprising:
at least one divider located in the reservoir,

wherein the at least one divider creates at least two chambers within the reservoir.

5. The plant growth apparatus of claim 4 wherein at least one of the at least two chambers

within the reservoir is implanted with a filtration media.

6. The plant growth apparatus of claim 1 wherein the plurality of mounts are oriented against

the plant wall at an angle between 10 degrees and 70 degrees.

7. The plant growth apparatus of claim 1 further comprising:

a plurality of apertures cut into the plant wall adjacent to the root space of the mounts and

the plurality of plant receivers,

wherein the plurality of apertures receive a bottom portion of the plant.

8. The plant growth apparatus of claim 7 wherein the apertures are formed in an oval shape.

9. The plant growth apparatus of claim 1 wherein the plurality of cascade points comprises an

upper slit and a lower slit,
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wherein the upper slit is an opening in the plant wall above the mounts that is
longer a width than a height, and

wherein the lower slit is the opening in the plant wall that is longer in the width
than the height and is located above the plurality of mounts and below the

upper slit.

10. The plant growth apparatus of claim 9 wherein at least one of the lower slits comprises a

curved notch on a bottom edge of the lower slit.

11. The plant growth apparatus of claim 1 further comprising:
an internal filter within the interchamber space comprising the pump,
wherein the pump moves water from the pool to the filter via a first pipe, and
wherein the pump moves the filtered water through a second pipe into a top of the

reservoir.

12. The plant growth apparatus of claim 1 further comprising:
a second pool formed from the left wall, the right wall, the reservoir wall, and a partition,
wherein the second pool is elevated above the pool,
wherein the partition separates the second pool from the pool, and
wherein the partition comprises at least one drainage point comprising a filtration

screen to filter water draining from the second pool into the pool.
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13. The plant growth apparatus of claim 12 further comprising:
at least one pool stand,
wherein the pool stand comprises at least one leg and a plurality of second plant
receivers, and
wherein the pool stand allows the plant to be at least partially submerged within

the pool when in the second plant receiver.

14. A plant growth apparatus comprising:
a plant enclosure formed from a plant wall, a left wall, a right wall, and a front wall;
a vapor duct formed through the plant wall to allow the passage of vapor into the plant
enclosure,
wherein the vapor duct is longer in a width than a height;
a plurality of cascade points perforated into the plant wall to allow passage of water from a
trough located behind the cascade points of the plant wall,
wherein the plurality of cascade points comprise a plurality of upper slits and a
plurality of lower slits,
wherein the upper slits are longer in the width than the height and the lower slits
are longer in the width than the height,
a plurality of mat racks attached to the plant wall,
wherein each mat rack of the plurality of mat racks support at least one mat
against the plant wall;

a reservoir formed from a reservoir wall, a rear wall, the left wall, and the right wall,
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wherein the reservoir fills the trough with water and causes the water to flow
through the cascade points,
wherein the water flows from the cascade points down along the plant wall,
wherein the water flows down the plant wall into a pool,
wherein the pool is formed from the left wall, the right wall, the plant wall, and
the front wall of the plant enclosure, and
wherein the reservoir is divided into a left side, a middle, and a right side by a
divider and a second divider;
an interchamber space formed from the left wall, the right wall, a back of the plant wall, a
front of reservoir wall, and a bottom of the trough,
wherein the trough is attached to the back of the plant wall and the front of the
reservoir wall, and
wherein the trough is below a top of the reservoir wall;
a water return connecting the pool of the plant enclosure and the reservoir,
wherein the water return allows water to move from the pool back into the
reservoir via a pump,
wherein the pump moves water from the pool to a filtration system located in the
interchamber space through a first pipe, and
wherein the pump moves cleaned water from the filtration system through a
second pipe to a top of the reservoir; and
a vaporizer located at least partially within the reservoir,
wherein the vaporizer creates vapor from the water in the reservoir, and

wherein the vapor moves through the vapor ducts to the plant enclosure.
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15. A method of forming a plant growth apparatus comprising:
forming a vapor duct through a plant wall to allow the passage of vapor into a plant
enclosure,
wherein the vapor duct is situated at a top portion of the plant wall, and
wherein the plant wall, a right wall, a left wall, and a front wall forms the plant
enclosure;
perforating a plurality of cascade points into the plant wall to allow passage of water from a
trough located behind the cascade points of the plant wall,
wherein the cascade points are positioned below the vapor duct;
attaching a plurality of mounts to the plant wall,
wherein a plurality of plant receivers are cut into the plurality of mounts forming
a root space,
wherein plants are set into the plurality of plant receivers of the mounts, and
wherein roots of the plants occupy the root space formed by the plant wall and the
mounts;
cutting a plurality of spill throughs into the plurality of mounts,
wherein the plurality of spill throughs allow water to enter the root space after
moving down along the plant wall from the cascade points, and
wherein the plurality of spill throughs allow for a portion of the water to move to
a pool below the plurality of mounts;
forming a reservoir behind the plant wall from a reservoir wall, a rear wall, the left wall,

and the right wall,
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wherein the trough is situated between the plant wall and the reservoir wall,
wherein the reservoir is located behind the trough, and
wherein the reservoir fills the trough with water by spilling water over the
reservoir wall into the trough causing the water to flow through the cascade
points;
situating an interchamber space between the plant enclosure and the reservoir,
wherein the interchamber space is formed from the left wall, the right wall, a back
of the plant wall, a front of the reservoir wall, and a bottom of the trough, and
wherein the trough is attached to at least one of the back of the plant wall and the
front of the reservoir wall.
connecting the pool of the plant enclosure and the reservoir with a water return,
wherein the water return allows water to move from the pool back into the
reservoir via a pump; and
placing a vaporizer at least partially within the reservoir,
wherein the vaporizer creates vapor from the water in the reservoir, and

wherein the vapor moves through the vapor duct to the plant enclosure.
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