
PLANT GROWING ASSEMBLY STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT [0001] Not applicable. BACKGROUND Field of the Invention [0002]
This invention relates generally to the field of growing plants in climate
controlled facilities. More specifically, the invention relates to a method
of growing plants in a growing room. Background of the Invention [0003] The
commercial process of planting, germinating and hardening of plantlets
typically occurs in large greenhouses. During this process, individual
plantlets are grown in small plastic liners dispersed across a flat. The
flats themselves are distributed throughout the greenhouse on various racks
or benches at a uniform height. This arrangement creates a number of
inefficiencies in the growing process including obstruction of light, dead
air space among adjacent plants and poor light transmission through the
flats. Additionally, the care for the plants requires extra manual labor to
move the liners and remove the plants from the liners. [0004] A growing
room such as disclosed by Kertz, U.S. Patent No. 5,511,340, incorporated
herein by reference, demonstrates a green house structure for increasing
productivity by vertically arranging and growing plantlets on hanging
sheets. [0005] There is a need to grow plants for extended periods of time
in a controlled environment. For example, growing systems are needed for
growing livestock feed, grains, and food crops in a controlled environment
over extended periods of time. Furthermore, as the population continues to
increase and urban areas expand, the demand for food crops will increase.
There is also the need to address the spatial requirements of plants
developing beyond the seedling or sprout stage and do not require removal
of germinated plantlets from the facility for replanting. Further there is
a need for a growing system that allows the private homeowner to grow
plants in high density urban areas to cultivate fresh produce. [0006]
Consequently, there is a need for a new vertical growing apparatus to
maximize the benefits of the vertical arrangements of a growing room.BRIEF
SUMMARY [0007] An apparatus and method for growing plants in a growing room
includes a hanging 



member having a substantially planar configuration, oriented vertically. At
least one carriage is disposed on the hanging member to support growing
plants. A nutrient delivery system has a conduit to deliver nutrients to
the hanging member and to recycle any unused nutrients. [0008] In a further
embodiment, an apparatus for supporting growing containers in the grow room
comprises a support skeleton adapted to be vertically supported in the grow
room, the skeleton includes at least one tensile support member and one or
more racks to support the growing containers. [0009] In additional
embodiments, a nutrient dispensing system to dispense nutrients to plants
comprises a conduit communicating with a pump. The pump communicates with a
supply of nutrients and the conduit has a plurality of nozzles to spray the
nutrients onto the plants as they move on a track through the grow room. A
reservoir collects unused nutrients and communicates with the supply.
Additionally, the reservoir extends for a distance under the track in the
grow room to catch excess nutrient runoff and dripping for recycling it
through the system. [0010] The foregoing has outlined rather broadly the
features and technical advantages of the invention in order that the
detailed description of the invention that follows may be better
understood. Additional features and advantages of the invention will be
described hereinafter that form the subject of the claims of the invention.
It should be appreciated by those skilled in the art that the conception
and the specific embodiments disclosed may be readily utilized as a basis
for modifying or designing other structures for carrying out the same
purposes of the invention. It should also be realized by those skilled in
the art that such equivalent constructions do not depart from the spirit
and scope of the invention as set forth in the appended claims. [0011]
Thus, embodiments described herein comprise a combination of features and
advantages intended to address various shortcomings associated with certain
prior devices. The various characteristics described above, as well as
other features, will be readily apparent to those skilled in the art upon
reading the following detailed description of the preferred embodiments,
and by referring to the accompanying drawings. BRIEF DESCRIPTION OF THE
DRAWINGS [0012] For a detailed description of the preferred embodiments of
the invention, reference will now be made to the accompanying drawings in
which:[0013] Figure IA illustrates a frontal view of a growing sheet for a
grow room; 



[0014] Figure IB is a cross-sectional view of the growing sheet at Detail
IB shown in Figure IA; [0015] Figure 2 illustrates a frontal view of the
growing sheet for mature or potted plants for a grow room; [0016] Figure 2a
illustrates a side view of the growing sheet for mature or potted plants
for a grow room; [0017] Figure 3 illustrates a frontal view of a skeleton
support for plants; [0018] Figure 4 illustrates a frontal view of the
skeleton support of Figure 3 with plant baskets; [0019] Figure 5
illustrates a side view of the skeleton support of Figure 4; [0020] Figure
6 is a schematic of a top view of the growing room; [0021] Figure 7
illustrates an inline elevation view of a water recycling system for a grow
room; and [0022] Figure 8 is a perspective side view of a water recycling
system for a grow room. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] The following discussion is directed to various embodiments of the
invention. Although one or more of these embodiments may be preferred, the
embodiments disclosed should not be interpreted, or otherwise used, as
limiting the scope of the disclosure, including the claims. In addition,
one skilled in the art will understand that the following description has
broad application, and the discussion of any embodiment is meant only to be
exemplary of that embodiment, and not intended to intimate that the scope
of the disclosure, including the claims, is limited to that embodiment.
[0024] Referring initially to Figure 1, there is shown an embodiment of a
plant growing apparatus 10 of the plant growing assembly. The plant growing
apparatus 10 includes a planar sheet 12 having a plurality of plant holders
20 attached thereto for supporting plants in plant media. The sheet 12 may
be of any material capable of supporting the weight of the growing media
and plants. In embodiments the material of sheet 12 is translucent or light
penetrable, such as translucent polymers or plastics. For the propagation
of light through a growing room or greenhouse, the material of sheet 12 is
substantially translucent such that the plants receive light to grow.
[0025] In alternative embodiments, the sheet 12 includes areas without
material such as cut outs 14. These cutouts 14 are configured to allow the
maximal passage of light and gases to theplant without impeding the plant's
growth, or compromising the structural integrity of the sheet 



12. [0026] Additionally, it is preferable that the sheet 12 be made of a
material that is gas permeable. Synthetic polymers, such as polyethylene,
polypropylene, ABS plastic, poly-acrylic plastic or others, are known to
one skilled in the art to be gas permeable and translucent. [0027] In
embodiments plant growing apparatus 10 has a width Ws of between about
three feet and about six feet, preferably between about three feet and
about four feet. In further embodiments the plant growing apparatus may
have a length Ls that is between about four feet and about twelve feet,
with a preferred length of about ten feet to about eleven feet. It can be
envisioned that the plant growing apparatus 10 has alternate dimensions
dependent on the user, the plants, the purpose, and the material from which
the sheet 12 is constructed. [0028] Further, disposed at and incorporated
in the lower edge of the growing sheet 12 is a tension weight 16. The
tension weight 16 may include a bar, rod, or other rigid linear material
configured for applying a slight tension to the sheet 12 and holding the
plant growing apparatus 10 in a generally vertical and planar
configuration. [0029] In an embodiment the sheet 12 and holders 20 are
constructed from biological polymers such as an organic, renewable
alternative to petroleum based polymer material. Cellulose, starch, soy
plastics and pressed peat are biological polymers capable of being
constructed as a sheet 12 and holder 20 to support the growing plants. In
preferred embodiments, the sheets 10 and holders 20 are constructed of
cellulose. Cellulose from plant and microbial origins is edible by the
Bovidae family, including cows, goats, sheep and the like, as well as pigs.
By growing important live stock feeds or feed supplements like oats,
barley, alfalfa and wheat grass, the sheets 10 and holders 20 can be fed to
the animals intact. This represents a labor saving step as the entire sheet
10 and holders 20 can be fed to the animal, and the plants will not have to
be harvested from the plant growing apparatus 10. [0030] In further
embodiments illustrated in cross-section in the Figure IB, the sheet 12 may
be layered and have an inner core sheet 11 of polymeric material for
supporting the sheet 12, and a removable inner and/or outer covering sheet
13 of an alternate material for supporting the growth of the plants. For
example, the inner core sheet 11 may be comprised of a woven polypropylene
strands, and the inner and/or outer covering sheets 13 may be comprised of
cellulose. [0031] In certain embodiments, a seed is integrated into the
surface of the sheet 12 and/or 



holder 20. In order to integrate or insert seeds into the vertical surface
25 of the sheet 12 or into the holder 20, the material has to be loosely
woven, or have a loose matrix of material. Theloose matrix allows the roots
of a growing plant to anchor the plant in the material of the sheet 12
and/or holder 20. By integrating the seeds into the surface of the
material, it can be quickly removed as a whole and fed to livestock.
Further, the sheet 12 and holder 20 act as a means to protect the seed
while the seeds germinate. Grains in particular benefit from the seed
integration into the material of sheet 12 and/or holder 20, as they tend to
be grass like and capable of growing to high densities in a short amount of
time. Additionally, grains are major staples of livestock diets. In further
applications, the plant growing apparatus 10 with integrated seeds may be
sold to private customers who can lay out the sheets in a garden. [0032]
Further, the plant growing apparatus 10 comprises a means for supporting
growing plants in a growing media on the vertical face 25 of the supporting
sheet 12. The plant support structure or plant holder 20 may be a pouch, a
pocket, a scoop or similar structure disposed on sheet 12, suitable for
retaining growing media without limitation. The plant holder 20 may be
analogous to the growing cells described in U.S. Patent No. 5,51 1,340 to
Kertz. The plant holder 20 is constructed of a material preferably
impermeable to water, but allows gas exchange such as a polymer, plastic,
or other material. Although the material used to construct the plant holder
20 is impermeable to water, the plant holder 20 is constructed to allow
water passage through the growing media. In alternative embodiments, the
support structure or plant holder 20 is permeable to liquids and gases,
such as a net or woven material. [0033] In embodiments plant holder 20 may
have a width wp between about one inch and about one foot. The plant holder
20 may have a length lp between about two inches and about two feet. This
range of dimensions is exemplary as the plant holder 20 is variable in size
dependent on the plant or plants being grown on the plant growing apparatus
10. In further embodiments rows of plant holders 20 are spaced distance dr
apart. Distance dr being sufficient to allow the plants to grow vertically
from holder 20 without interference. [0034] The plant holder 20 is
sufficiently sized to hold a seedling, and in further embodiments the plant
holder 20 is large enough to hold a small plant. While preferable to grow
microgreens, bean plants, herbs, spices and other small vegetable plants,
it can be envisioned that the plant growing apparatus 10 is capable of
supporting mature plants. [0035] Without being limited by theory, it is
possible to entirely prevent gas exchange at the root level in a plant by
increasing the moisture content of the growing media to a point of 



saturation. This situation is unfavorable for the process of growing plants
and makes a means of draining excess water from the growing media
preferable. Thus the holders 20 include a drain 2 1 to remove excess
water.[0036] The plant growing apparatus 10 is supported vertically by a
hanging means 30. The hanging means 30 includes a hanging member 32 and
sheet attachment member 34. The hanging member 32 may be a hook, a loop or
a clasp to vertically support the weight of the plant growing apparatus 10
and the sheet attachment member 34 may include a clamp, rod or bar. The
hanging member 30 may be affixed to the plant growing apparatus 10 by
various means. In an embodiment, the upper end of sheet 12 is folded over
at 36 and heat sealed to form a loop that receives a rod or bar 38 coupling
the sheet 12 to the bar 38 between ends 38A and 38C. The hanging member 32
passes through an opening in the loop and is coupled to the center point
38B of the bar 38. [0037] Referring now to Figure 2, there is shown another
embodiment of the plant growing apparatus. Plant growing apparatus 40
includes a planar sheet 12 of material with the plant holder 20 configured
as a plant container support 42 having a pocket 44 to receive and hold a
rockwool grow cube 46, such as those manufactured by Grodan(r) Hydroponics,
with a plant. Rockwool is a fibrous mineral wool with high water retention
and gas permeability properties. The grow cubes 46 can be between about two
inches and about six inches. In embodiments a plant growing apparatus 40
can support between about 80 and about 120 rockwool cubes 46. [0038] The
pocket 44 is constructed of the same material as the sheet 12 and is
capable of folding flat against the grow sheet 12. In certain embodiments,
the pocket 44 is affixed to the sheet 12 with adhesive and folds flat
against the sheet in a T-shaped configuration. The pocket sides 44A fold in
half vertically, and the pocket bottom 44B folds in half laterally such
that outer face 44C fits flush against the face 48 of vertical sheet 12. In
embodiments illustrated in Figure 2A, the pocket unfolds to provide the
pocket 44 for rockwool cubes 46. [0039] Referring now to Figure 3, there is
shown a plant growing apparatus in the form of a skeleton support 50 to
hold plants. The skeleton support sheet 50 includes a frame 52 having
vertically extending load carriers 54 coupled by an upper support bar 56
and a plurality of racks 58. The vertically extending load carriers 54 may
be any structure and material suitable for tensile support of loads. Rope,
wire, chains, rods or bars are exemplary structures without limitation.
Suitable materials include metals and plastics and, alloys and composites
utilizing combinations thereof. In further embodiments the vertical load
carriers 54 may be of a rigid 



material. [0040] Racks 58 are configured to create a horizontal shelf for
the placement of growing plants supported on skeleton support 50. The racks
58 are coupled to the vertical load carriers 54 by fasteners 59 and
disposed between the racks 58 parallel to the ground. Fasteners 59 may
comprise a screw, a bolt, a rivet, weld or any other means to affix a rack
58 to a vertical loadcarrier 54 as known to one skilled in the art. In
further embodiments, the rack 58 and vertical load carrier 54 may be molded
as a single entity. In embodiments, the racks 58 may be further supported
by at least one supplementary load carrier 55, located between the vertical
load carriers 54. [0041] A horizontal shelf or rack 58 containing at least
one liner or base 57 for the support of a potted plant. In further
embodiments the base 57 comprises a pot for retention of a growing media
and plant. The number of horizontal racks 58 is variable depending upon the
type of plants being grown and the expected size of the mature plant. The
dimensions of the skeleton 50 are similar to the plant growing apparatus
10, so as to fit in a grow room. In further embodiments, the hanging
skeleton supports 50 can be interspaced between plant growing apparatus 10
and 30 in a growing room. [0042] The skeleton support 50 is supported
vertically by a hanging means 60. The hanging means 60 includes a hanging
member 62 and sheet attachment member 64. The hanging member 62 may be a
hook, a loop or a clasp to vertically support the weight of the support 50
and the sheet attachment member 64 may include a clamp or other connection
66 connecting the hanging member 62 to the frame 52. In an embodiment, the
hanging member 62 is connected to the upper support bar 56. [0043] As
illustrated in Figures 4 and 5, the racks 72 disposed between vertical load
carriers 54, are designed for the support of baskets 70 to hold small
growing pots. The baskets 70 may be configured to support the pots along
their rim, their base, their pot sides or a combination thereof. In further
embodiments the baskets 70 include circumferential braces as well as
vertical supports. The baskets 70 are made of wire or other material and
are configured to retain a pot for a plant. The pots between about two
inches in diameter and about six inches in diameter, preferably between
about two inches and about four inches in diameter, and most preferably
between about three inches and about four inches in diameter. As
illustrated in Figure 5 the baskets 70 are positioned at a tilted angle 0 b
relative to the skeleton 74. The tilt away from the vertically oriented
skeleton 74 gives growing plants additional room for shoots, 



buds, and branching. The angle 0 b is between about 45 degrees from
vertical and about one degree from vertical, preferably between about 10
degrees and about 30 degrees from vertical. In alternate embodiments, it
can be envisioned angle 0 b can be moved or changed dependent on the plant
species being grown. [0044] Referring now to Figure 6, there is shown is a
grow room 80, similar to that disclosed in U.S. Patent 5,511,340, for
circulating grow sheets, such as plant growing apparatus 10, 40, 50 and 74.
The grow room 80 includes a serpentine track 82 onto which is removably
connectedto the hanging means 30 and 60 of the plant growing apparatus 10,
40, 50 and 74. The track moves so as to moveably support the plant growing
apparatus 10, 40, 50 and 74. In an embodiment, the hanging apparatus is a
moving rack in a grow room such as shown in U.S. Patent 5,51 1,340. The
growing room 80 may be a greenhouse or other building with substantially
translucent walls and roof. The grow room 80 may include growing lights for
continuing operations during winter months or implementation in a
warehouse-like structure. Additionally, a heating, ventilation and air
conditioning system circulates air through the grow room and maintains an
ideal growing temperature range for the plants grown on plant growing
apparatus 10, 40, 50 and 74. [0045] During circulation, it is necessary for
the plant growing apparatus 10, 40, 50 and 74 to be provided with water,
fertilizers, nutrients and other chemicals at controlled intervals. In
embodiments a nutrient dispensing assembly 90, as shown in Figures 7 and 8,
is used to provide liquid nutrients to the plant growing apparatus 10, 40,
50 and 74. Large ceiling mounted sprinkler systems are effective for
providing the grow sheets liquid nutrients through the grow room however
they allow much of the liquid sprayed to be lost down the drain. A fogging
or misting system, such as the System 1000 MicroMist System manufactured by
Baumac International of Mentone, California disclosed in U.S. Patent 5,51
1,340, may be used to maintain a humidity of about 70% or more in the
growing room. [0046] It should be appreciated that the plant growing
apparatus 10, 40, 50 and 74 may be hung from any member such as a tree
branch, home awning or other outdoor structure. The hanging apparatus may
be a fixed structure, such as a ceiling truss in a green house. The grow
room 80 may be used for any plant growing apparatus for growing plants,
including those previouslydescribed herein, that are moveably circulated
through a grow room in order to expose them to light. [0047] As illustrated
in Figures 7 and 8, the plant growing assembly includes the nutrient 



dispensing assembly 90 where the plant growing apparatus 10, 40, 50 and 74
pass under a dispensing conduit or loop 92 and over a holding reservoir 94.
The loop 92 has a first end 96A and a second end 96B disposed below the
surface 95 of the fluid in the reservoir 94. The loop 92 is disposed about
the plant growing apparatus 10, 40, 50 and 74 and the hanging apparatus 30,
60. In alternative embodiments, the loop 92 may be disposed as a semi-loop,
or only partially disposed about the plant growing apparatus 10, 40, 50 and
74 circulation path. The first end 96A may be coupled to a pump 98 and in
fluid communication with the holding reservoir 94. The pump 98 pumps water
and nutrients through the dispensing loop 92 at a pressure sufficient to
create a spray from nozzles 100 disposed on loop 92. The second end ofthe
loop 96B is a structure configured to maintain fluid pressure throughout
the loop 92. In embodiments the second end 96B may include an additional
pump to pump fluid through the dispensing loop 92. [0048] The reservoir 94
includes a first end 94A and a second end 94B with first end 94A of the
reservoir 94 being functionally deeper than the second end 94B. The first
end 94A has the loop ends 96A and 96B located more proximally thereto. The
second end 94B of the reservoir 94 is elongated and shallow, as a means of
collecting the excess dripping liquid from the grow sheets as they continue
to move through the grow room 80 along the track 82 of the grow room 80. In
further embodiments, the reservoir second end 94B extends along the path of
the track 82 for an elongate distance. In certain embodiments, the distance
is between about 12 feet and about 100 feet. In these instances, the second
end 94B remains sloped toward the first end 94A such that water will flow
downhill into the deeper end 94A of the reservoir 94. [0049] While the
preferred embodiments of the invention have been shown and described,
modifications thereof can be made by one skilled in the art without
departing from the spirit and teachings of the invention. The embodiments
described and the examples provided herein are exemplary only, and are not
intended to be limiting. Many variations and modifications of the invention
disclosed herein are possible and are within the scope of the invention.
Accordingly, the scope of protection is not limited by the description set
out above, but is only limited by the claims which follow, that scope
including all equivalents of the subject matter of the claims.CLAIMS We
claim: 1. An apparatus for growing plants, the apparatus comprising: a
hanging member having a substantially planar configuration, oriented
vertically, 



having at least one face; at least one carriage disposed on the hanging
member to support growing plants on the at least one face; and a nutrient
delivery system, having a conduit to deliver nutrients to the hanging
member, having a vessel to capture unused nutrients, and a conduit to
recycle any unused nutrients. 2. The apparatus of claim 1 wherein the
hanging member comprises a support sheet coupled to the at least one face.
3. The apparatus of claim 2 wherein the support sheet comprises a plurality
of layers of translucent material. 4. The apparatus of claim 2 wherein the
support sheet is edible by livestock. 5. The apparatus of claim 4 wherein
the support sheet is made from a biological polymer chosen from cellulose,
starches, soy, peat derivatives and combinations thereof. 6. The apparatus
of claim 2 wherein the support sheet comprises at least one layer disposed
on at least one face, wherein the at least one layer is a removable outer
layer. 7. The apparatus of claim 6 wherein the growing plant is integrated
directly into the face of the layer. 8. The apparatus of claim 7 wherein
the growing plant further comprises a seed. 9. The apparatus of claim 7,
wherein the outer layer is configured for placement on the ground. 10. The
apparatus of claim 6 wherein the at least one removable layer is edible by
livestock. 11. The apparatus of claim 1 wherein the support member
comprises a support skeleton, the support skeleton having supports to
support growing potted plants. 12. The apparatus of claim 1, wherein the
nutrient delivery assembly conduit includes forms a loop through which the
hanging members travel to spray liquid nutrients onto the hanging members.
13. The apparatus of claim 1, further including one or more plant holders
disposed on the at least one carriage. 14. An apparatus for growing plants,
die apparatus comprising: a hanging member having a substantially planar
configuration, oriented vertically;at least one plant support disposed on
the hanging member to support growing plants; and 



the hanging member and plant support being edible. 15. The apparatus of
claim 14, wherein the hanging member further comprises: a support skeleton
adapted to be vertically supported in the grow room, the skeleton including
at least one tensile support member, and the support skeleton having one or
more racks to support the growing containers. 16. The apparatus of claim 15
wherein the support skeleton may be a rigid material or a flexible
material. 17. The apparatus of claim 15 wherein the racks are coupled to
the tensile first material at both ends. 18. A system to dispense nutrients
to plants, the system comprising: a conduit communicating with a pump; the
pump communicating with a supply of nutrients; the conduit having a
plurality nozzles to spray the nutrients onto the plants; a reservoir to
collect unused nutrients; and the reservoir being in communication with the
supply. 19. The system of claim 18, further comprising: a hanging support
member for growing at least one plant; a closed circuit for circulating at
least one support member through a greenhouse growing room; a nutrient
system having a conduit loop with sprayers to spray liquid nutrients onto
at least one support member, through which the closed circuit passes; and a
reservoir to capture excess nutrients dripping from the hanging support
member to recycle excess nutrients, positioned under the . 


